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INFLAMMATION. — Under  the  term  inflammation  may- 
be understood  the  changes  which  take  place  in  a  tissue 
on  the  receipt  of  an  injury,  including  not  only  those  im- 
mediately produced  by  the  injurious  agent  acting  directly 
on  the  tissues  but  also  the  more  remote  changes.  Such 
a  definition  strictly  carried  out  would  include  the  special 
pathology  of  organs,  because  in  every  organ  the  process 
may  be  modified  by  variations  in  structure  and  function. 
It  would  include  the  study  of  all  injurious  agents,  and 
among  them  the  bacteria  and  the  changes  which  these 
severally  may  produce.  Even  malformations  would  not 
be  excluded  because  most  of  these  are  due  to  injurious 
conditions  or  agents,  acting  on  the  embryo  and  influenc- 
ing or  preventing  development.  Tumors  might  possibly 
not  come  within  the  meaning  of  the  word,  though  even 
here  there  is  a  possibility  that  the  growths  may  be  re- 
ferred in  part  to  the  action  of  injurious  agents  acting  on 
the  tissues  of  the  embryo  or  the  adult.  In  fact  all  path- 
ology is  but  a  study  of  injurious  agents  or  conditions  and 
their  effects.  There  are  so  many  conditions  produced  by 
injury  and  some  of  them  are  so  complicated  that  it  has 
been  proposed  to  exclude  any  word  descriptive  of  the 
whole  and  to  consider  the  different  conditions  separately. 
In  this  article  I  shall  attempt  to  give  a  general  descrip- 
tion of  the  most  common  conditions  which  are  produced 
by  injury.  These  conditions  are  so  modified  by  the  char- 
acter of  the  injurious  agent,  the  structure  of  the  tissue  it 
acts  upon,  and  the  greater  or  less  resistance  of  the  indi- 
vidual, that  a  general  description  certainly  cannot  fit  all 
cases,  and  it  may  not  be  true  in  its  entirety  in  even  a 
single  instance.  With  the  extension  of  our  knowledge 
of  pathological  processes,  or  rather  with  the  substitution 
of  knowledge  for  conjecture,  the  difficulty  of  general  de- 
scription increases.  Even  in  the  experimental  study  of 
injuries,  when  all  the  conditions  can  be  controlled  to  a 
great  extent,  it  is  difficult  to  produce  exactly  the  same 
lesion,  in  the  same  tissues,  under  apparently  the  same 
conditions. 

When  a  tissue  is  placed  under  the  action  of  abnormal 
conditions  it  undergoes  injury  and  probably  in  all  cases 
structural  alterations  are  produced  in  it.  In  some  cases 
these  structural  alterations  are  easily  recognized  and  come 
under  the  head  of  the  various  degenerations.  In  other 
cases  we  must  assume  the  alteration  from  the  change  m 
function  which  follows.  There  is  a  very  different  degree 
of  vulnerability  in  the  different  tissues  of  the  body,  and 
some  may  be  destroyed  by  causes  whicb  produce  no  effect 
upon  others.  .  , 

It  is  very  rare  that  single  elements  m  a  tissue  are  alone 
affected  by  the  injurious  agent,  though  in  a  complex  tis- 
sue the  different  elements  may  have  different  degrees  ot 
vulnerability,  and  the  injurious  effects  are  then  more 
marked  in  some  elements  than  in  others.  We  usually 
find  changes  in  all  the  constituents  of  a  tissue,  some  ot 
which  may  be  due  to  the  action  of  the  primary  cause^ 
while  others  are  secondary  and  due  to  the  changes  which 
the  acting  cause  has  produced.  Any  injury  to  a  tjssue 
must  influence  Its  nutrition,  and  so  intimate  is  the  asso- 
ciation between  the  circulation  and  the  nutrition  of  a  part 
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that  any  influence  affecting  the  nutrition  will  produce 
changes  in  the  character  of  the  circulation.  The  vessels 
in  a  tissue  may  be  immediately  influenced  by  the  primary 
action  of  the  injurious  agent,  but  the  influence  of  this 
agent  extends  far  beyond  this.  In  non-vascular  tissues 
which  are  nourished  solely  by  lymphatic  channels,  the 
vessels  from  which  the  nourishing  lymph  passages  are 
supplied  show  changes  of  the  same  character  as  the  ves- 
sels which  are  supposed  to  be  immediately  affected  by 
the  injury.  In  some  cases  we  are  not  able  to  see  in  what 
way  this  influence  extends  to  the  vessels.  The  only  way 
in  which  it  is  possible  to  study  the  effect  of  injurious 
agents  on  the  cells  alone  is  in  the  unicellular  organisms. 
Eew  of  the  changes  which  we  see  in  these  organisms 
have  any  analogy  with  those  seen  in  higher  animals. 
The  power  of  regeneration  of  the  protoplasm  is  infinitely 
greater,  and  the  single  cell  can  perform  all  the  functions 
which  in  higher  animals  are  relegated  to  a  great  many 
tissues  and  cells.  _  , 

In  most  tissues  of  the  body  and  in  most  situations  the 
injury  is  followed  by  certain  changes  which  are  partly 
subjective  and  partly  objective,  and  the  more  conspic- 
uous of  these  have  been  singled  out  and  regarded  aS'the 
cardinal  symptoms  or  signs  of  inflammation.  These  are 
heat,  redness,  swelling,  and  pain.  The  presence  of  these 
signs  and  their  degree,  as  a  whole  or  considered  singly, 
depend  upon  a  great  many  factors.  Increased  heat  in 
the  area  affected,  which  is  such  an  important  sequence 
of  an  injury  on  the  external  surface  of  the  body,  will  be 
entirely  absent  in  an  internal  organ.  Redness  will  bo 
absent  in  a  non-vascular  tissue,  and  even  in  a  vascular 
organ  the  part  most  affected  by  the  injury  may  often  be 
recognized  by  its  pallor.  The  degree  of  swelling  will 
depend  upon  the  character  of  the  tissue,  and  its  greater 
or  less  capacity  for  distention;  it  may  be  absent,  or  be 
present  to  a  greater  degree  in  an  adjoining  tissue  which 
was  not  immediately  affected  by  the  injury.  Pain  is  a 
wholly  subjective  phenomenon  and  its  presence  and  in- 
tensity depend  not  only  upon  the  character  of  the  tissue 
which  is  affected  but  also  upon  the  individual. 

These  phenomena  can  best  be  studied  by  producing 
varying  degrees  of  injury  in  some  vascular  tissue  which 
is  capable  of  continuous  observation.  The  ear  of  an  al- 
bino rabbit  is  admirably  adapted  for  this  purpose.  The 
whole  series  of  changes  may  be  produced  by  immersing 
the  ear  in  water  of  53°  C.  for  three  minutes.  By  vary- 
ing the  duration  of  immersion  or  the  temperature  of  the 
water  any  degree  of  injury  up  to  complete  destruction 
of  the  tissue  may  be  produced.  Variations  of  a  degree 
in  the  temperature  of  the  water  will  have  a  marked  differ- 
ence in  the  result.  At  the  beginning  of  the  immersion 
close  observation  may  show  a  slight  pallor  of  the  ear 
which  soon  giveS  place  to  redness.  The  redness  is  per- 
ceptible on  withdrawing  the  ear  from  the  water,  and  it 
gradually  increases;  even  in  the  beginning  it  exceedsthe 
redness  produced  by  the  physiological  vascular  dilatation. 
Arteries  and  veins  are  dilated  as  compared  with  the  nor- 
mal ear  and  the  homogeneous  redness  shows  the  dilatation 
of  the  capillaries.    Th6  red  has  a  bright,  almost  arterial 
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color  in  the  beginning,  but  this  in  a  few  hmirs  gives 
place  to  a  dusky  red  color.  If  the  immersion  has  ex- 
tended to  only  the  upper  half  of  the  ear,  the  genei'al  in- 
tense redness  will  extend  slightly  beyond  the  area  of  Im- 
mersion ;  but  the  dilatation  of  the  large  vessels,  both 
arteries  and  veins,  will  be  seen  in  the  lower  half  of  the 
ear.  On  taking  hold  of  the  two  ears  increased  pulsation 
can  be  felt  in  the  injured  ear,  and  on  noting  the  temper- 
ature of  the  injured  ear  it  will  be  found  from  1°  to  3'  C. 
warmer  than  the  normal.  In  addition  to  the  general 
difEuse  redness  there  may  appear  small,  intensely  red  foci 
which,  unlike  the  diffuse  redness,  cannot  be  made  to  dis- 
appear on  pressure.  Another  very  striking  phenomenon 
is  that  the  periodic  flushing  of  the  ear  due  to  the  alternate 
contraction  and  dilatation  of  the  arteries  is  absent  in  the 
injured  ear;  the  redness  is  continuous.  It  is  perfectly 
evident  from  this  that  immediately  following  the  injury 
there  is  dilatation  of  the  arteries,  and  more  blood  is 
brought  to  the  ear  and  more  flows  through  it  and  is  dis- 
charged by  the  dilated  veins.  The  increased  rapidity  of 
flow  is  shown  in  the  bright  color  approaching  that  of 
arterial  blood,  and  in  the  increased  temperature,  the 
blood  in  the  rapid  circulation  losing  neither  its  oxygen 
nor  its  lieat.  The  small  red  foci  mark  minute  blood  ex- 
travasations in  the  tissue.  If  the  experimenter  expose 
his  hand  to  water  of  the  same  temperature  the  same 
phenomenon  will  be  observed.  By  allowing  the  hand  to 
remain  in  the  water  for  periods  varying  from  a  few  mo- 
ments to  one  sufficiently  long  to  induce  distinct  pain, 
different  degrees  of  hypersemia  will  be  produced.  It  is 
temporary  if  the  immersion  has  been  short,  or  may  con- 
tinue for  some  hours  if  the  immersion  has  been  for  a 
longer  time.  There  is  also  a  sensation  of  increased 
warmth  and  of  increased  fulness  and  tension  in  the  hand. 
Continued  observation  of  the  ear  shows  another  change 
which  develops  more  slowly  than  the  redness:  the  ear 
becomes  swollen.  The  swelling  begins  to  appear  a  few 
hours  after  the  immersion  and  inci'eases  in  degree  up  to 
twelve  hours  or  longer,  dependent  upon  the  degree  of 
the  injury ;  it  finally  becomes  so  great  that  the  animal  is 
no  longer  able  to  keep  the  ear  erect.  There  is  a  general 
diffuse  swelling  and  on  the  inner  surface  of  the  ear  are 
seen  small  blebs  filled  with  a  fluid  wliich  has  come  from 
the  tissue  and  pushed  up  the  horny  layer  of  the  epider- 
mis before  it.  These  blebs  often  rupture,  and  crusts  are 
found  on  the  surface  due  to  the  drying  of  their  contents. 
With  this  swelling  of  the  tissue  there  is  evidently  pain, 
for  the  animal  shows  uneasiness  when  the  ear  is  handled 
and  avoids  contact  with  surrounding  objects. 

The  actual  condition  of  the  tissue  may  be  seen  on  mi- 
croscopical examination.  Small  pieces  of  the  tissue  can 
be  cut  out  and  instantly  killed  by  placing  them  in  corro- 
sive sublimate  or  in  Zenker's  fluid.  The  normal  ear 
shows  in  the  middle  a  thin  lamella  of  hyaline  cartilage 
with  a  thin  perichondrium  on  each  side  of  this.  In  the 
lower  part  of  the  ear  there  is  a  thin  layer  of  striated  mus- 
cle. Then  comes  on  each  side  a  layer  of  fibrous  tissue 
which  is  thicker  on  the  outside  of  the  ear,  and  in  this  the 
hairs  and  their  glandular  appendages  are  embedded.  On 
the  inside  of  the  ear  the  hairs  are  small  and  few  in  num- 
ber and  there  are  a  few  small  glands  not  connected  with 
the  hairs.  Twelve  hours  after  the  immersion  the  section 
may  be  twice  as  thick  as  the  normal,  or  more.  The  tliick- 
ness  is  most  marked  on  the  outside  of  the  ear  and  is  due 
to  swelling  of  the  connective  tissue.  The  fibres  in  this 
are  separated  and  often  some  granular  coagulum  is  seen 
between  them.  A  much  greater  number  of  cells  is  found 
in  the  tissue.  The  cells  are  most  numerous  on  the  inside 
of  the  ear,  and  on  both  sides  are  chiefiy  collected  be- 
neath the  epidermis.  Numbers  of  them  will  also  be  found 
within  the  small  blebs  on  the  inner  surface.  The  vessels 
are  dilated  and  filled  with  blood.  The  capillaries  in  sec- 
tions are  made  out  with  some  difficulty,  and  only  in  the 
tissue  close  beneath  the  epidermis.  The  larger  vessels 
are  adjacent  to  the  cartilage  and  on  the  outer  side.  Not 
only  are  the  arteries  and  veins  dilated,  but  also  all  the 
large  lymphatics,  which  are  made  out  with  difficulty  in 
the  normal  ear,  are  enormously  dilated  and  may  be  double 


the  size  of  the  large  veins.     They  usually  contain  some 
granular  coagulated  material  and  a  variable  number  of 

Tlie  ear  is  not  the  most  suitable  tissue  for  the  observa- 
tion and  study  of  the  finer  details  and  progress  of  the 
changes,  owing  to  the  difficulty  of  the  examination  of 
the  vessels.  The  gradual  development  of  the  vascular 
phenomena  may  best  be  followed  in  the  mesentery  of  the 
frog.  In  a  curarized  male  the  abdomen  should  be  opened 
on  the  left  side,  a  loop  of  the  intestine  withdrawn,  and 
the  mesentery  exposed  under  the  microscope  on  a  suit- 
able carrier.  Care  must  be  taken  to  keep  the  tissue 
moistened  with  salt  solution  and  in  as  natural  a  condition 
as  possible.  Stretching  or  twisting  must  be  avoided  as 
this  will  easily  inten-upt  the  circulation  in  the  thin-walled 
veins.  It  is  not  necessary  to  injure  the  tissue  in  any  way, 
for  the  necessary  manipulation  for  exposing  the  part  and 
keeping  it  outside  the  body  inflicts  suflicient  injury  to 
produce  all  the  phenomena.  It  is  probably  impossible  to 
observe  a  normal  circulation  in  a  mesentery  so  treated,  as 
hypersemia  to  a  certain  degree  immediately  follows  the 
exposure  and  handling  of  the  intestine.  As  seen  under 
the  microscope,  there  is  a  gradually  increasing  dilatation 
of  the  arteries  with  a  more  rapid  flow  in  all  the  vessels. 
The  axial  and  plasma  zone  in  the  large  vessels  is  very 
evident,  and  the  flow  in  the  capillaries  may  be  so  rapid 
that  it  is  difficult  to  distinguish  the  single  corpuscles. 
The  red  corpuscles  in  the  larger  vessels  form  a  red  core 
in  the  centre  and  the  white  corpuscles  roll  along  in  the 
clear  space  outside  of  this.  The  dilatation  of  the  vessels, 
with  increased  rapidity  of  flow,  lasts  a  variable  length  of 
time,  depending  upon  the  care  which  has  been  exercised 
in  exposing  the  mesentery.  All  of  the  phenomena  de- 
velop more  slowly  and  are  more  easily  studied  the  greater 
the  care  taken  to  avoid  injury. 

In  a  short  while  the  condition  changes ;  the  dilatation 
of  the  vessels  continues,  but  the  rate  of  flow  in  all  of 
them  is  diminished.  It  is  also  seen,  and  this  is  a  point 
which  is  often  lost  sight  of,  that  the  relative  number  of 
white  corpuscles  in  the  vessels  is  increased.  Despite  the 
dilatation  of  the  vessels  the  rate  of  flow  is  diminished,  the 
axial  zone  disappears,  and  the  corpuscles  fill  the  vessels. 
The  white  corpuscles,  however,  retain  their  position  in 
the  periphery  of  the  stream  and  accumulate  in  such  num- 
bers that  the  inner  wall  of  the  vessel  becomes  paved  with 
them.  All  the  corpuscles  pass  along  more  slowly,  but 
the  white  corpuscles  much  more  slowly  than  the  red,  so 
that  more  accumulate  in  the  vessels.  As  the  process  ad- 
vances, many  of  the  white  corpuscles  remain  stationary 
and  while  attached  to  the  wall  undergo  amoeboid  move- 
ments. Some  after  remaining  for  a  time  are  rolled  away 
by  the  stream,  others  become  permanently  fixed.  Al- 
though this  accumulation  of  leucocytes  is  more  marked 
in  the  veins  it  takes  place  to  some  extent  in  the  capillaries 
also.  Very  many  more  are  now  seen  in  these  vessels  than 
at  the  beginning  of  the  experiment.  If  certain  of  the 
amcEboid  leucocytes  attached  to  the  veins  are  watched 
they  may  be  seen  to  pass  through  the  wall  of  the  vessel 
into  the  tissue  outside.  A  small  protoplasmic  protrusion 
is  first  seen  outside  the  vessel  opposite  the  point  of  at- 
tachment of  the  cell,  and  this  gradually  increases  in  size, 
while  the  part  inside  diminishes,  until  the  whole  corpus- 
cle has  passed  without.  (Plate  XXXIV.,  Pig.  5.)  Outside 
the  vessel  the  active  amoeboid  movements  continue  and 
the  corpuscle  creeps  of  its  own  motion  through  the  tissue, 
although  it  may  also  be  seen  to  be  moved  passively.  This 
process  of  emigration  takes  place  now  with  such  rapidity 
that  the  vessel  is  soon  surrounded  by  leucocytes  which 
have  passed  out.  It  takes  place  chiefly  in  the  veins  and 
to  a  much  less  extent  m  the  capillaries.  It  is  generally 
considered  that  it  does  not  take  place  from  the  arteries  at 
all,  but  I  have  many  times  found  the  mural  arrangement  of 
leucocytes  and  active  emigration  in  comparatively  large 
arteries  with  thick  muscular  walls,  although  I  have  never 
seen  it  in  the  small  arteries  wliich  immediately  supply  the 
capillaries:  It  cannot  be  seen  to  take  place  in  the  arteries 
of  the  frog's  mesentery  on  direct  observation  of  the  circu- 
lation, nor  have  I  ever  seen  any  indications  of  it  in  prepa- 
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rations  of  the  rabbit's  mesentery  made  at  varying  intervals 
after  injuries  produced  in  a  number  of  ways.  All  this 
time  the  circulation  has  become  progressively  slower,  and 
finally  in  places,  and  in  the  vessels  which  are  distributed 
to  the  mesentery  itself,  it  maj'  cease.  The  vessels  now 
become  packed  with  corpuscles  and  a  to-and-fro  move- 
ment is  often  seen  in  them.  The  corpuscles  themselves 
seem  to  lose  their  outlines  and  form  a  solid  mass  inside 
the  vessels,  while  the  white  corpuscles  are  passing 
through,  and  usually  some  time  after  this  has  begun,  the 
red  corpuscles  also  pass  through.  This  process  is  much 
more  difficult  to  follow,  but  single  corpuscles  may  occa- 
sionally be  seen  in  the  act  of  emigrating.  It  may  take 
place  from  vessels  in  which  the  circulation  has  ceased, 
and  in  some  cases  numbers  pas^  through  at  a  single  spot. 
When  the  single  corpuscles  pass  through  the  process 
seems  to  take  place  very  much  in  the  same  way  as  in  the 
emigration  of  the  white.  A  small  thin  point  first  protrudes 
through  the  wall  and  the  rest  of  the  corpuscle  follows. 

The  same  series  of  changes  which  take  place  in  the 
mesentery  of  the  frog  can  be  seen  in  the  mesentery  of  the 
mammal,  although  here  a  complicated  apparatus  is  neces- 
sary in  order  that  the  mesentery  may  be  observed  under 
conditions  approaching  the  normal.  An  excellent  way 
is  to  kill  animals  at  various  times,  from  minutes  to  hours, 
after  injury  to  the  mesentery  by  the  injection  of  irritating 
substances,  and  then  to  make  microscopic  preparations 
of  the  mesentery.  The  tissue  can  be  instantly  killed  and 
hardened,  and  the  actual  conditions  thus  studied  much 
better  than  during  life.  The  different  pictures  of  the 
process  which  are  giveii  in  this  way  are  extremely  sat- 
isfactory. All  the  details  of  emigration  and  diapedesis 
can  be.  studied,  all  the  varieties  of  leucocytes  can  be 
differentiated,  and  the  part  each  plays  can  be  deteiTained. 
(Plate  XXXIV.,  Figs.  1,  3,  5.) 

For  the  study  of  changes  which  take  place  in  non- vas- 
cular tissues  the  cornea  may  be  chosen.  The  literature 
of  acute  inflammation  of  the  cornea  is  enormous.  It  has 
been  the  battlefield  on  which  tlie  conflict  as  to  the  char- 
acter and  origin  of  the  cells  which  appear  in  the  tissues 
in  acute  inflammation  has  been  fought.  The  accessibility 
of  the  tissue  and  its  simplicity  admirably  adapt  it  for 
this  study.  The  cornea  is  covered  with  the  conjunctival 
epithelium.  Its  tissue  is  composed  of  straight  fibres  of 
white  fibrous  tissue  which  lie  in  planes,  all  the  fibres  of 
the  same  plane  being  parallel.  Between  the  fibres  there 
is  a  cement  substance  which  stains  brown  with  nitrate  of 
silver.  The  cells  of  the  cornea,  connective-tissue  cells, 
are  much  branched,  flattened  antero-posteriorly,  and  lie 
in  spaces  of  the  same  shape  between  the  fibres.  All  the 
spaces  open  into  one  another  and  constitute  a  series  of 
channels  through  the  tissue  which  communicate  with  the 
lymphatics  and  lymph  spaces  in  the  surrounding  parts. 
There  is  also  a  series  of  more  definite  lymphatic  channels 
around  the  nerves  which  communicate  with  the  cell 


When  the  corneal  tissue  is  injured  to  a  sufficient  degree 
great  numbers  of  new  cells  are  found  in  it.  The  charac- 
ter and  origin  of  these  new  cells  were  long  in  dispute,  but 
it  may  now  be  regarded  as  certainly  established  that  in 
the  early  phases  of  the  process  these  new  cells  are  leuco- 
cytes which  come  from  the  blood  by  emigration  and 
make  their  way  into  the  tissue.  If  the  centre  of  the 
cornea  has  been  injured  either  by  cauterization  or  by  in- 
oculation with  any  one  of  a  number  of  bacteria,  the  cells 
will  be  found  in  the  lymph  spaces  of  the  periphery  and 
also  around  the  central  injury.  In  the  latter  place  a 
great  many  of  them  come  from  the  conjunctival  secre- 
tion, which  after  injury  to  the  cornea  contains  numbers 
of  leucocytes.  If  flat  sections  of  the  surrounding  sclera 
be  made,  the  same  changes  which  we  have  seen  to  take 
place  in  the  mesentery  will  be  observed.  It  is  necessary, 
however,  for  the  injury  to  be  of  a  certain  degree,  and 
those  injuries  in  which  the  tissue  is  torn  are  more  apt  to 
be  followed  by  the  typical  phenomena.  Very  slight  in- 
juries affecting  only  the  conjunctival  surface,  or  even 
extending  to  the  corneal  lamellae  immediately  below  this, 
need  not  produce  any  but  the  slightest  inflammatory 


lesions  in  the  cornea  proper.  The  leucocytes  may  be  en- 
tirely absent. 

It  is  only  within  comparatively  recent  years  that  we 
have  been  able  to  recognize  definitely  the  varieties  of 
leucocytes  and  the  part  which  they  severally  play  in  in- 
flammation. The  distinctions  are  made  in  part  on  the 
morphology  of  the  nucleus  and  in  part  on  the  character 
of  the  granules  contained  in  the  protoplasm.  In  the 
blood  of  the  rabbit  the  following  varieties  of  leucocj-tes 
are  found,  following  the  classification  of  iSrinckerhoff : 
Amphophiles,  40  to  50  per  cent. ;  lymphocytes,  40  to  50 
per  cent. ;  large  mononuclears,  5  per  cent. ;  mast  cells,  4 
per  cent. ;  eosinophiles,  1  per  cent.  The  main  difference 
in  the  blood  of  the  rabbit,  as  compared  with  that  of  man, 
is  the  greater  relative  number  of  lymphocytes  in  the  rab- 
bit's blood.  The  amphophiles  in  the  rabbit  correspond 
in  all  respects  save  the  character  of  the  granulation  with 
the  neutrophiles  or  polynuclear  leucocytes  in  man.  The 
granules  of  the  amphophiles  in  the  "rabbit  stain  with 
eosin,  but  not  so  intensely  as  the  eosinophiles,  and  they 
are  much  smaller.  We  shall  refer  to  these  cells  in  the 
rabbit  as  amphophiles  and  in  man  as  neutrophiles.  The 
granules  are  very  much  more  evident  in  the  amphophiles 
of  the  rabbit  than  in  the  neutrophiles  of  man. 

The  leucocytes  which  most  concern  us  are  the  ampho- 
philes or  neutrophiles.  These  usually  constitute  the  ma- 
jority of  the  leucocytes  in  the  exudation  and  in  some  cases 
they  may  be  the  only  ones  found.  (Plate  XXXIV.,  Fig. 
3.)  They  are  the  first  cells  to  appear  in  the  inflamed  cornea, 
and  when  the  injury  is  produced  by  a  chemical  agent,  no 
other  cells  are  found  in  the  first  eighteen  hours.  They  are 
actively  amceboid  and  may  be  found  in  the  tissue  a  con- 
siderable distance  from  the  vessel  from  which  they  emi- 
grated. They  can  be  easily  recognized  both  in  the  tissues 
and  in  the  vessels  and  there  is  less  doubt  concerning  them 
than  in  regard  to  any  other  of  the  leucocytes.  There  is  very 
much  more  doubt  regarding  the  mononuclear  leucocyte. 
The  amphophile  leucocyte  of  the  rabbit  or  the  neutro- 
phile  of  man  may  be  regarded  as  almost  the  most  distinc- 
tive cell  in  the  body.  It  originates  in  the  bone  marrow, 
and  when  once  formed  it  is  not  certain  that  it  undergoes 
any  but  degenei'ative  changes.  We  recognize  other  cells 
in  part  by  their  morphology,  in  part  by  their  situation 
and  relations  with  the  tissue,  but  the  amphophile  leuco- 
cyte is  characteristic  in  all  situations.  When  it  is  found 
in  the  tissues  under  either  normal  or  pathological  condi- 
tions, we  know  it  has  been  brought  there  by  the  blood 
and  has  reached  its  present  location  by  emigration  from 
the  blood-vessels.  The  mononuclear  leucocytes  are  much 
less  well  known,  and  their  morphological  characteristics 
are  'less  marked.  They  are  found  in  the  blood  in  much 
smaller  numbers  and  they  certainly  may  be  formed  in  a 
number  of  places.  The  general  tendency  seems  to  be  to 
regard  them  as  endothelial  in  origin  and  as  such  they 
may  be  formed  in  any  tissue  possessing  endothelium, 
and  there  is  scarcely  any  tissue  in  the  body  in  which 
endothelium  does  not  exist.  Their  numbers  in  the  blood 
are  not  subject  to  the  variation  which  characterizes  the 
other  cells.  In  the  inflamed  tissues  we  know  that  they 
certainly  in  part  come  from  the  blood  and  in  hardened 
preparations  they  may  be  found  in  the  act  of  emigration, 
but  it  is  infinitely  moie  difficult  to  see  this  than  it  is  in  the 
case  of  the  polynuclear  leucocytes.  They  are  usually 
present  in  small  numbers,  certainly  in  much  smaller  num- 
bers than  the  other  leucocytes,  but  in  rare  cases  they  may 
constitute  the  great  mass  of  cells  in  the  exudation.  I 
have  seen  cases  of  pneumonia  in  which  all  the  cells  in  the 
alveoli  were  of  this  type.  It  is  difficult,  however,  to  dis- 
tinguish them  from  the  cells  derived  from  proliferation 
of  certain  of  the  epithelial  tissues,  notably  the  epithelium 
lining  the  alveoli  of  the  lung  and  the  kidney  epithe- 
lium. In  the  cornea  I  have  never  found  them  in  any  num- 
ber until  twenty -four  hours  after  the  injury  and  chiefly 
around  the  periphery.  They  are  much  less  actively  amoe- 
boid than  the  polynuclear  leucocytes.  The  same  thing  is 
true  of  the  inflamed  mesentery.  In  no  experimental  in- 
flammation are  they  found  in  such  great  numbers  as  they 
are  occasionally  found  in  man.    These  cells  can  easily 
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be  distinguished  from  the  other  varieties  of  leucocytes 
by  the  character  of  the  nucleus  and  protoplasm.  The 
nucleus  is  in  a  single  mass  and  varies  in  shape,  being  in 
different  cases  round,  oblong,  or  curved.  It  may  have  a 
horseshoe  shape  with  a  central  constriction,  but  is  never 
separated  into  the  clumps  which  are  so  characteristic  of 
the  polynuclear  leucocyte.  It  stains  less  intensely,  and 
the  chromatin  is  in  small  masses.  The  protoplasm  is 
homogeneous  or  very  finely  granular  and  there  is  no  well- 
defined  cell  membrane.  It  seems  certain  that  all  of  these 
cells  which  are  found  in  the  cornea  reach  there  from  with- 
out, but  it  is  not  certain  that  they  are  all  due  to  emigra- 
tion. In  tissues  of  more  complicated  structure  it  is  prob- 
able that  they  are,  in  part  at  least,  formed  from  the 
endothelium  of  the  blood  and  lymphatic  vessels.  I  have 
seen  in  diphtheria  the  sinuses  of  a  lymph  node  filled  with 
these  cells  and  have  traced  their  origin  to  the  lining  en- 
dothelium. 

Along  with  these  cells  and  a  little  later  other  cells  begin 
to  appear  in  the  inflamed  area.  These  are  the  lymphoid 
cells.  They  are  easily  distinguished  from  the  other  varie- 
ties by  their  small  size  and  their  relatively  large  and 
brightly  stained  nucleus.  It  is  also  very  difficult  to  ex- 
plain the  origin  of  these.  In  the  cornea  they  are  never 
present  in  any  considerable  numbers,  and  then  only 
around  the  outer  edge,  but  they  are  found  in  very  great 
numbers  in  the  surrounding  tissue.  They  are  feebly 
amoeboid  and  their  presence  in  the  tissue  is  to  be  ac- 
counted for  rather  by  their  being  conveyed  passively  in 
the  lymph  stream  than  by  their  own  active  movement. 
In  all  my  study  of  inflamed  tissues  I  have  in  only  two 
or  three  instances  undoubtedly  witnessed  their  emigra- 
tion, as  shown  by  cells  partly  within  and  partly  with- 
out a  vessel.  In  the  spleen  and  in  the  lymph  nodes 
they  are  not  infrequently  seen  engaged  in  the  walls  of 
the  vessels,  but  whether  they  are  passing  from  the  ves- 
sel or  into  the  vessel  is  uncertain .  In  the  inflamed  mesen- 
tery of  the  rabbit  they  are  found  in  the  blood-vessels 
in  considerable  numbers  after  forty-eight  hours,  but  not 
in  such  numbers  as  to  explain  by  this  source  alone  the 
large  numbers  of  them  which  may  be  present  in  the  tis- 
sues. In  a  tissue  which  contains  numerous  lymphatics 
numbers  of  them  are  found  in  these  vessels,  and  it  has 
been  supposed  that  they  may  reach  the  inflamed  area  by 
this  route;  but  it  must  be  remembered  that  the  direction 
of  the  lymph  flow  is  from  and  not  to  the  inflamed  area. 
The  subconjunctival  lymphatics  around  the  inflamed 
cornea  may  be  found  filled  with  them.  They  may  be 
formed  from  similar  cells  in  the  tissues.  A  few  will  al- 
ways be  found  in  normal  tissues  in  the  vicinity  of  the 
vessels,  and  they  increase  by  division,  but  no  one  of 
these  means  nor  the  combination  of  all  of  them  has 
seemed  to  me  sufficient  to  account  for  the  great  numbers 
of  the  cijlls  which  may  occasionally  be  found  in  the  late 
stages  of  inflammation.  Ribbert  believes  that  they  are 
chiefly  produced  locally  by  proliferation  of  the  small 
masses  of  lymphoid  tissue  which  are  frequently  found  in 
the  tissues,  but  there  are  several  objections  to  this  view. 
Such  small  masses  are  very  infrequent  in  the  mesentery ; 
and  in  the  pleura,  where  they  are  found  in  abundance, 
there  does  not  seem  to  beany  enlargement  accompanying 
acute  inflammations  of  this  structure  and  of  the  adjoin- 
ing lung. 

The  next  leucocyte  to  be  considered  is  the  eosinophile. 
It  is  easily  distinguished  from  the  other  varieties  by  the 
nucleus  and  by  the  presence  of  the  oblong  granules  which 
stain  intensely  with  eosin.  In  most  cases  these  cells  are 
found  in  very  small  numbers.  They  come  from  the 
blood-vessels  by  emigration  and  may  be  seen  in  the  act. 
I  have  seen  in  one  specimen  an  eosinophile  cell  passing 
through  the  wall  of  a  small  vein.  They  are  more  numer- 
ous in  the  latter  stages  of  inflammation  and  are  extremely 
variable  in  number.  They  appear  to  be  more  feebly 
amoeboid  than  the  others.  In  the  cornea  1  have  only  oc- 
casionally seen  them  and  then  never  far  from  the  periph- 
ery. In  one  specimen  of  the  mesentery,  twenty-four 
hours  after  inflammation  excited  by  the  injection  of  one 
per  cent,  turpentine,  they  form  the  most  numerous  of  the 


leucocytes  in  the  tissue.  In  another  case  considerable 
numbers  of  them  were  found  in  a  specimen  made  six 
hours  after  the  injury.  In  the  inflamed  tissue  around 
certain  animal  parasites,  notably  trichinae,  they  may  be 
the  only  variety  of  leucocytes  found.  In  a  case  of  echi- 
nococcus  cyst  of  the  breast  in  which  there  was  intense 
inflammation  in  the  surrounding  tissue  of  the  mamma 
they  were  found  in  enormous  numbers. 

The  leucocytes  in  wandering  through  the  tissue  in  part 
follow  the  lymphatic  spaces,  in  part  they  leave  these  and 
make  paths  for  themselves  between  the  fibres.  In  the 
cornea,  while  in  the  lymph  spaces  and  in  the  compara- 
tively wide  communication  between  these,  they  preserve 
their  form  to  a  great  extent ;  when  between  the  fibres  they 
may  stretch  out  into  lines  Vhich  are  as  thin  as  the  fibrillse 
themselves.  (Plate  XXXIV.,  Fig.  4.)  Few  tissues  offer 
a  definite  bar  to  their  passage.  In  the  cornea  I  have  never 
found  them  engaged  in  the  densely  hyaline  membrane 
bounding  the  anterior  chamber.  Inflammation  of  the 
cornea  does  not  involve  the  anterior  chamber  except  in  the 
case  of  infectious  inflammations  combined  with  necrosis, 
and  when  necrotic  even  this  membrane  will  not  prevent 
their  passage.  When  wandering  along  the  thin  spaces  of 
the  cornea  the  separate  portions  of  the  nucleus  may  come 
together  and  form  a  thin  rod  within  the  corpuscle,  or  the 
widely  separated  nuclear  masses  may  be  connected  by  a 
nuclear  filament  so  thin  that  a  high  power  is  necessary 
to  demonstrate  it.  "When  wandering  in  this  way  the  nu- 
cleus is  drawn  to  one  end  of  the  corpuscle  and  toward 
the  front  end,  that  is  in  the  direction  of  motion.  In  a 
normal  corpuscle  there  is  never  a  complete  separation  of 
the  various  parts  of  the  nucleus ;  when  this  takes  place 
it  is  evidence  of  degeneration.  They  pass  through  the 
dense  membrana  propria  below  the  epithelium  of  the 
trachea,  and  apparently  through  small  spaces  in  this,  for 
while  they  are  engaged  in  passing  through  it  they  are 
di'awn  out  into  filaments. 

The  leucocytes,  especially  the  pol3'nuclear  forms,  may 
undergo  various  changes  in  the  tissues  after  they  have 
left  the  vessels.  These  changes  are  interesting  in  them- 
selves, and  also  interesting  from  the  interpretations  which 
have  been  placed  upon  them.  They  may  undergo  frag- 
mentation in  a  number '  of  ways.  The  cells  may  lose  a 
part  of  their  protoplasm  without  any  apparent  degener- 
ation. It  is  not  uncommon  to  find  in  the  cornea  small 
round  masses  of  protoplasm  containing  the  same  oxy- 
philic granules  directly  in  the  wake  of  the  corpuscle. 
We  may  find  a  leucocyte  with  such  small  masses  almost 
constricted  off.  In  some  cases  the  fi'agments  contain 
relatively  fewer  granules  than  the  main  body  of  the  leu- 
cocyte. The  fragments  are  not  formed  by  a  protrusion 
of  the  protoplasmic  contents  through  the  cell  membrane, 
but  the  fragments  have  a  membrane  around  them  like  the 
leucocyte.  In  the  mesentery  also  these  fragments  may 
be  found  in  great  numbers.  The  leucocyte  may  undergo 
degenerative  fragmentation.  This  is  always  combined 
with  degenerative  change  in  the  nucleus.  In  imperfect 
hardening  and  staining,  and  especially  in  dried  speci- 
mens of  blood,  the  nucleus  appears  to  be  solid  and  with- 
out structure.  In  reality  it  is  not  so,  the  appearance 
being  due  to  the  abundance  and  the  intense  staining  of 
the  chromatin.  In  the  fragmenting  leucocyte  the  nu- 
cleus is  solid  and  intensely  stained.  The  fragmentation 
may  assume  the  character  of  direct  cell  division.  The 
cell  may  divide  into  two  parts,  each  containing  a  portion 
of  the  degenerated  nucleus.  The  whole  mass  may  break 
up  into  a  number  of  pieces,  each  of  which  may  contain  a 
small  round  particle  of  the  nucleus,  or  the  nuclear  frag- 
ments may  be  found  together  and  without  any  connec- 
tion with  the  fragments  of  the  protoplasm.  There  is  no 
true  proliferation  of  the  leucocytes.  These  fragments, 
particularly  those  enclosing  particles  of  chromatin,  have 
been  the  basis  of  many  of  the  descriptions  of  protozoa  in 
the  tissues._  They  form  many  of  the  objects  which  have 
been  described  as  the  parasites  of  cancers,  and  are  with 
little  doubt  some  of  the  things  which  have  been  described 
as  parasites  in  smallpox  and  vaccine  vesicles.  I  have 
never  seen  similar  forms  of  degeneration  in  the  mononu- 
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Fig.  1.— Normal  Mesentery  of  Rabbit,  Showing  Size  of  Small  Artery,  Vein,  and  Capillaries. 
The  artery  curves  across  the  vein,  giving  off  a  capillary;  a  capillary  also  enters  the  vein.  8  mm. 
Zeiss. 

Fig.  3. — Artery,  Veins,  and  Capillary  Network  of  Rabbit  One  Hour  after  Injection  of  One-per- 
cent. Nitrate  of  Silver.  Intense  congestion  with  abundant  diapedesis  from  veins  and  capillaries.  16 
mm.  Zeiss;  half  magnification  of  Fig.  1. 

Fig.  3. — Acute  Salpingitis,  Showing  Infiltration  of  Leucocytes  in  Tissue  of  the  Papillae  of  Fallo- 
pian Tube.     8  mm.  Zeiss. 

Fig.  4. — Edge  of  Eschar  in  Cornea  after  Forty -eight  Hours,  Showing  Infiltrating  Leucocytes  in 
Corneal  Tissue  between  the  FibrilleB.     16  mm.  Zeiss. 

Fig.  5.— Small  Vein  in  Mesentery  of  Rabbit  Four  Hours  after  Injection  of  Water  at  52°  C, 
Showing  Rapid  Emigration. 
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clear  leucocytes.  These  have  not  such  power  of  ama;boid 
motion  nor  sxich  capacity  for  penetration.  Ordinarily 
but  little  degeneration  is  seen  in  the  lymphoid  cells  in  the 
tissues,  and  these  seem  to  undergo  degeneration  chiefly 
when  in  large  masses  and  under  the  influence  of  strong 
toxins.  The  intensely  stained  solid  nuclear  fragments  to 
which  they  give  rise  are  very  conspicuous.  The  frag- 
ments very  often  have  a  distinctly  crescentic  shape. 

The  red  corpuscles  in  the  exudation  vary  greatly  in 
number,  this  depending  in  normal  tissues  chiefly  on  the 
character  of  the  injurious  agent  used.  In  the  cornea  it 
is  not  possible  to  produce  any  considerable  hemorrhagic 
exudation,  although  in  most  cases  a  number  of  red  cor- 
puscles will  be  found  in  the  tissue  around  the  vessels.  In 
the  mesentery  an  abundant  hemorrliagic  exudation  may 
be  ijroduced  by  the  injection  of  nitrate-of-silver  solution 
into  the  peritoneal  cavity.  (Plate  XXXIV.,  Fig.  2.)  The 
red  corpuscles  are  found  chiefly  around  the  vessels  from 
which  they  have  come,  but  they  may  be  washed  to  a  dis- 
tance by  the  lymph  streams.  In  the  cornea  they  may  be 
found  in  the  cell  spaces  at  quite  a  distance  from  the  per- 
iphery. In  diphtheria  I  have  often  found  them  between 
the  epithelial  cells  of  an  intact  mucous  surface.  As  they 
have  no  amoeboid  power  of  their  own  they  must  be  carried 
passively  by  the  lymph  stream,  and  their  presence  in  such 
places  gives  an  indication  of  the  force  and  the  amount 
of  the  lymph  stream.  The  red  corpuscles,  like  the  leu- 
cocytes, may  undergo  fragmentation,  and  in  the  inflamed 
mesentery  I  have  found  the  red  corpuscles  around  the 
vessels  broken  up  into  round  fragments. 

Do  the  blood  platelets  take  any  part  in  inflammation? 
I  do  not  believe  that  these  exist  as  such  in  the  normal 
blood.  For  along  time  I  have  been  examining  the  blood 
in  normal  vessels  to  determine  this  point  and  have  never 
found  them.  Tlie  view  of  Arnold  that  they  are  formed 
from  red  blood  corpuscles  is  probably  correct.  In  the 
inflamed  mesentery  of  the  rabbit  I  have  occasionally 
found  numbers  of  them  in  the  small  veins  and  in  the  ad- 
joining tissue.  It  cannot  be  decided  whether  they  emi- 
grate from  the  vessels  or  whether  they  are  formed  in  situ. 
Along  with  the  cells  there  is  a  considerable  amount  of 
fluid  exudation  from  the  vessels,  and  the  swelling  of  the 
tissue  is  chiefly  due  to  this.  The  fluid  passes  into  the 
tissue,  distending  first  the  lymph  spaces  and  then  satu- 
rating the  tissue  itself,  forcing  apart  the  connective-tissue 
fibrillse.  In  the  cornea  the  cell  spaces  and  passages  are 
thus  made  larger  than  normal.  Occasionally  a  beautiful 
demonstration  of  the  fibres  of  the  corneals  given  in  speci- 
mens of  the  inflamed  tissue  stained  with  nitrate  of  silver. 
The  fibres  are  all  separated  and  the  thin  space  between 
any  two  adjacent  fibres  is  stained  brown  by  the  silver. 
The  fibres  are  all  of  the  same  size  and  each  plane  is  com- 
posed of  a  single  thickness  of  parallel  fibres.  A  very  thin 
flat  section  of  the  cornea  contains  a  number  of  these  planes 
of  fibres.  In  the  mesentery  also,  in  spite  of  the  ease  with 
which  the  fluid  can  pass  to  the  surface  and  away,  spaces 
may  be  seen  between  the  flbrillae.  In  the  rabbit's  ear  the 
fluid  chiefly  collects  in  the  connective  tissue  on  the  out- 
side surface,  and  all  the  fibres  are  separated  so  as  to  form 
a  loose  meshwork.  The  passage  of  the  fluid  from  the  ves- 
sels begins  before  either  the  diapedesis  of  the  red  corpus- 
.  cles  or  the  emigration  of  the  white,  and  continues  much 
longer.  An  abundant  fluid  exudation  may  take  place  on 
a  very  slight  injury  to  the  tissue  and  without  any  cellu- 
lar exudation.  If  a  blunt  instrument  be  drawn  over  the 
inner  surface  of  the  forearm  making  considerable  pressure, 
a  slight  swelling  becomes  perceptible  in  a  few  minutes. 
In  a  circumscribed  area  of  inflammation  this  exudation 
takes  place  in  the  border  zone  where  the  effect  of  the  in- 
iury  has  not  been  sufficient  to  produce  the  cellular  exu- 
dation The  amount  of  the  fluid  exudation  and  the  rela- 
tion between  the  fluid  and  cells  depend  upon  the  situation 
of  the  inflamed  area.  If  this  is  deep  down  in  the  tissues 
so  that  the  fluid  cannot  escape,  but  remains  in  the  tissues, 
there  will  be  relatively  few  cells  present.  If  it  is  near 
the  surface  the  fluid  may  escape  easily  either  to  the  sur- 
face of  the 'body  or  into  a  cavity,  and  most  of  the  cells 
may  be  left  entangled  in  the  tissue.     In  inflammation  of 


the  lung  the  fluid  and  cells  also  pass  without  trouble 
from  the  thin  walls  into  the  air  spaces.  In  inflammation 
of  the  plem'a  or  peritoneum  the  fluid  passes  into  the  large 
cavities  and  collects  there;  more  leucocytes,  however, 
are  held  back  in  the  tissues  than  is  the  case  in  the  lung. 
The  skin  offers  a  marked  resistance  to  the  passage  of 
fluids  through  it.  The  exudation  collects  chiefly  in  the 
loose  subcutaneous  tissue  distending  the  spaces,  but  it 
may  pass  through  the  lower  layer  of  the  epidermic  cells, 
forcing  up  the  horny  layer  in  the  form  of  vesicles  filled 
with  fluid.  If  the  vesicle  is  ruptured  the  exudation  may 
pass  through  to  the  surface,  but  this  is  usually  prevented 
by  the  drying  of  the  exudation  and  the  formation  of  a 
scab.  The  smallpox  vesicle  differs  from  the  ordinary 
vesicles ;  it  is  not  produced  by  the  collection  of  an  exu- 
dation beneath  the  horny  layer,  but  is  formed  deeper 
down  iu*the  epithelium,  its  formation  being  preceded  by 
a  degeneration  of  the  epithelial  cells.  In  some  cases  the 
entire  epidermis  may  bo  elevated  by  the  exudation. 
Most  mucous  surfaces,  even  when  lined  with  stratified 
epithelium,  offer  little  opposition  to  the  outward  passage 
of  the  exudation.  As  we  have  said,  the  exudation  seems 
to  pass  with  considerable  force,  for  cells  are  swept  along 
by  it  and  may  be  carried  into  situations  where  they  could 
not  arrive  by  their  own  activity.  Not  only  is  the  pres- 
ence of  red  corpuscles  in  the  upper  layers  of  the  epider- 
mis to  be  accounted  for  in  this  way,  hut  the  force  of  the 
exudation  is  probably  an  important  factor  in  the  move- 
ment of  the  leucocytes.  An  excellent  example  of  an  al- 
most pure  serous  exudation  is  given  in  sunburn.  In  this 
condition  the  subcutaneous  tissue  may  be  greatly  dis- 
tended with  such  an  exudation,  and  examination  of  tlie 
fluid  of  the  vesicles  will  show  very  few  leucocytes.  Such 
an  exudation  represents  the  reaction  following  the  slighter 
forms  of  injury. 

If  inflamed  tissues  are  carefully  examined  a  varying 
amount  of  fibrin  will  be  found  in  nearly  all.  It  will  be 
absent  in  slight  degrees  of  inflammation  and  in  the  severer 
forms  of  suppurative  inflammation.  The  amount,  situ- 
ation, and  character  of  the  fibrin  vary  in  different  cases 
and  the  factors  which  influence  these  conditions  are  not 
definitely  known.  The  fibrin  is  formed  from  the  fluid 
exudation  after  it  has  left  the  vessels.  The  conditions 
for  its  formation  are  present  when  the  exudation  comes 
in  contact  with  necrotic  cells.  These  may  be  either  the 
cells  of  the  tissue  or  broken-down  leucocytes.  The  fibrin 
is  formed  by  the  fibrinogen  of  the  serous  exudation  in 
the  presence  of  a  ferment  produced  by  the  degenerated 
cells.  When  it  is  not  formed  under  such  conditions  or 
when  its  formation  is  extremely  feeble,  as  in  the  suppu- 
rative inflammation,  this  is  due  to  the  presence  of  sub- 
stances which  prevent  the  chemical  reaction  by  which  it 
is  formed,  or  lead  to  its  solution  when  it  is  formed.  The 
fibrin  appears  under  the  most  varying  forms.  It- may 
take  the  form  of  a  network  of  the  finest  filaments  or  the 
filaments  may  be  broad  and  hyaline.  Within  the  tissues 
it  may  appear  in  stellate  figures,  the  filaments  radiating 
from  a  centre.  In  the  centre  a  small  stained  body  is 
often  seen  which  represents  the  remains  of  the  nucleus  of 
a  degenerated  cell.  Such  stellate  fibrin  figures  are  found 
in  great  numbers  in  the  subcutaneous  tissue  of  the  in- 
flamed ear  of  the  rabbit  and  in  the  submucous  tissue  in 
diphtheria.  The  fibrin  is  also  found  on  inflamed  surfaces 
where  it  forms  connected  masses.  On  the  surface  of  the 
pleura  it  may  be  present  as  a  layer  1  cm.  or  more  in 
thickness,  or  it  may  be  in  such  small  amounts  as  to  con- 
stitute only  a  faint  granulation.  New  interest  was 
given  to  fibrin  formation  some  years  ago  by  the  state- 
ment of  Neumann  that  it  is  formed  not  on  but  in  the 
serous  surfaces,  and  that  most  of  what  are  regarded  as 
fibrin  filaments  really  are  connective-tissue  fibrillse  which 
are  transformed  into  fibrin.  A  careful  study  of  the  proc- 
ess has  shown  that  there  is  a  relation  between  the  con- 
nective-tissue fibrillsB  and  fibrin  formation.  The  fibrillse 
are  not  converted  into  fibrin,  but  fibrin  is  deposited  upon 
and  probably  in  them.  Under  such  conditions  the  fibrillse 
become  swollen,  refractive,  and  hyaline,  and  give  the 
microchemical  reactions  of  fibrin.     This  fact  may  be 
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more  easily  demonstrated  in  diphtheria  than  in  any  other 
process.  The  membrana  propria  beneath  the  false  mem- 
brane on  the  trachea  may  show  patches  of  this,  and  ex- 
tending from  it  into  the  tissue  beneath  there  are  swollen 
hyaline  fibres  which  may  be  shown  by  appropriate  stains 
to  be  continuous  with  unaltered  connective-tissue  fibrillfe. 
On  serous  surfaces  Ribbert  has  shown  that  the  first  ap- 
pearance of  the  fibrin  takes  the  foim  of  small  projections 
between  the  endothelial  cells.  The  great  mass  of  fibrin 
is  on  the  surface  and  is  a  true  exudation,  but  there  may 
be  a  slight  fibrinoid  metamorphosis  of  the  tissue,  and  the 
fibrin  formed  in  this  way  may  be  connected  with  the 
membrane  on  the  surface.  The  relation  of  the  endothe- 
lium to  the  fibrin  formation  varies.  Usually  no  trace  of 
this  layer  will  be  seen,  or  small  areas  of  intact  endothelial 
cells  may  be  found.  In  a  case  of  fibrinous  peritonitis 
following  amoeboid  dysentery  the  endothelium  was  found 
almost  everywhere  beneath  the  false  membrane,  the  cells 
being  greatly  swollen  and  proliferating.  In  rare  cases 
larger  or  smaller  spaces  lined  with  large  cells  of  a  typical 
epithelial  character  may  be  found  in  the  false  membrane 
on  serous  surfaces.  These  are  connected  masses  of  the 
surface  endothelium  which  have  been  lifted  oS  by  the 
exudation  coming  from  beneath  and  have  become  en- 
closed in  the  fibrin  mass.  On  mucous  surfaces  the  fibrin- 
ous exudation  may  form  dense  elastic  membranes  which 
may  be  in  some  cases  stripped  off  in  large  pieces,  while  in 
Oi;hers  the  membrane  clings  more  closely  and  can  be  re- 
moved only  in  fragments.  In  situations  where  the  mem- 
brane has  been  formed  on  a  dense  membrana  propria  the 
separation  is  easy.  It  is  due  to  the  presence  of  a  mem- 
brana propria  that  in  the  trachea  the  false  membrane 
formed  in  diphtheria  is  easily  removed,  while  in  the 
pharynx  where  there  is  no  membrana  propria  it  adheres. 
On  mucous  surfaces  the  formation  of  the  false  membrane 
is  due  to  a  combination  between  the  exudation  coming 
from  below  and  necrosis  of  the  surface  epithelium.  Mi- 
croscopically it  is  easy  to  distinguish  two  definite  forms 
of  pseudomembrane.  In  both  there  is  a  reticulum,  but 
in  one  case  the  spaces  are  small  and  the  reticulum  is 
broad  and  highly  refractive,  and  in  the  other  the  spaces 
are  larger  and  the  reticulum  has  the  cliaracter  of  fibrillar 
fibrin.  Even  macroscopic  differences  in  the  membrane 
can  be  seen.  The  first,  which  may  be  distinguished  as 
the  hyaline  membrane,  is  formed  on  mucous  surfaces 
covered  with  stratified  epithelium.  The  epithelial  cells 
remain  and  are  converted  into  fibrin  very  much  in  the 
same  way  as  in  the  fibrinoid  metamorphosis  of  the  con- 
nective tissue.  In  a  case  of  membrane  formation  in  the 
oesophagus  it  was  possible  to  trace  the  formation  of  fibrin 
around  necrotic  cells  and  the  conversion  of  these  into  the 
membrane.  In  the  trachea  the  epithelium  is  cast  off  and 
takes  no  part  in  the  fibrin  formation  other  than  supply- 
ing by  its  necrosis  the  necessary  fibrin  ferment.  In  many 
cases  the  membrane  shows  a  peculiar  architecture,  the 
fibrin  being  arranged  in  definite  arches  and  pillars,  the 
latter  being  attached  to  the  tissue  beneath  by  a  broad 
foot  or  connected  with  the  fibrinoid  connective  tissue. 
Large  numbers  of  both  white  and  red  corpuscles  may 
be  found  in  the  membrane,  the  dark  color  which  it  some- 
times shows  being  due  to  the  presence  of  the  latter. 
When  once  formed,  the  fibrin  may  extend  over  an  intact 
epithelial  surface  and  areas  of  completely  healthy  epithe- 
lium may  be  found  beneath  it.  In  the  intestinal  canal  a 
perfect  fibrinous  exudation  is  rarely  met  with.  What 
appears  macroscopically  as  fibrin  is  composed  of  necro- 
tic cells  and  tissue,  with  but  slight  admixture  of  fibrin. 
The  best  examples  of  fibrinous  exudation  in  the  digestive 
tract  are  found  in  the  stomach.  It  is  probable  that  the 
formation  of  fibrin  is  influenced  by  the  character  of  the 
fluid  which  comes  from  the  vessels,  its  varying  richness 
in  fibrinogen,  and  conditions  which  this  exudation  meets 
in  the  tissues.  We  know  very  .ittle  about  the  character 
of  the  exudation  fluid  as  i:  comes  from  the  vessels. 
Analyses  have  shown  that  it  contains  about  the  same 
amount  of  salts  and  is  richer  in  proteids  than  the  blood 
serum ;  it  is,  however,  no  longer  as  it  came  from  the  ves- 
sels, but  is  a  tissue  fluid,  and  it  may  have  been  modified 


by  conditions  it  met  with  in  the  tissues.  In  the  tissues 
it  differs  greatly  in  concentration  and  probably  in  other 
ways,  as  is  shown  by  the  character  of  the  coagulum 
formed  in  rapid  hardening.  In  some  cases  there  is  a 
dense  granular  coagulum,  in  others  scarcely  any  coagu- 
lum is  found. 

The  exudation  may  be  converted  into  a  hyaline  mass 
without  a  trace  of  structure.  Such  hyaline  masses  may 
be  found  in  the  alveoli  of  the  lung  in  various  forms  of 
pneumonia  but  particularly  in  tuberculous  pneumonia. 
In  this  the  hyaline  material  is  most  apt  to  be  found  in 
the  anterior  borders  of  the  lung.  To  what  extent  the 
hyaline  masses  found  in  the  tubules  of  the  kidney  in 
various  forms  of  renal  disease  represent  a  metamorphosis 
of  an  albuminous  exudation  is  not  known.  We  know 
that  these  casts  are  certainly  formed  by  the  coalescence 
of  hyaline  drops  which  are  formed  in  the  degeneration  of 
epithelium,  but  this  may  not  be  the  only  mode  of  forma- 
tion. They  are  most  frequent  in  those  forms  of  renal 
disease  in  which  hyaline  epithelial  degeneration  is  com- 
mon, as  in  the  amyloid  kidneys  and  in  some  forms  of 
acute  nephritis,  but  they  are  also  found  when  hyaline 
epithelial  degeneration  is  not  conspicuous.  It  is  not 
known  whether  such  changes  in  the  exudation  are  due 
simply  to  its  becoming  more  concentrated  or  whether 
there  is  a  further  chemical  change. 

Suppurative  inflammation  is  a  special  form  in  which 
an  exudation  is  produced  which  is  especially  rich  in  cells, 
and  in  which  there  is  a  strong  inhibition  to  the  formation 
of  fibrin.  (Plate  XXXIV.,  Fig.  3.)  It  differs  from  other 
forms  of  inflammation  also  in  its  etiology.  Varying  de- 
grees of  injury  of  the  tissue,  even  when  produced  by  the 
same  agent,  may  give  a  serous,  a  hemorrhagic,  or  a  fibrin- 
ous inflammation,  but  without  the  addition  of  a  specific 
cause  the  inflammation  will  not  result  in  suppuration. 
In  this  the  exudation  may  form  for  itself  a  cavity  in  the 
tissues,  called  an  abscess,  in  which  it  is  confined.  The  con- 
tent of  the  abscess  is  called  pus.  Probably  without  excep- 
tion, under  natural  conditions  suppurative  inflammation 
is  produced  by  the  action  of  bacteria.  A  great  number  of 
bacteria  may  produce  pus,  but  certain  micro-organisms 
are  so  generally  found  in  connection  with  suppuration 
that  they  are  known  as  the  pyogenic  or  pus-producing 
bacteria.  The  most  common  of  these  is  the  Staphy- 
lococcus aureus.  Exactly  what  the  conditions  are  under 
which  certain  bacteria,  which  ordinarily  act  in  an  entirelj- 
different  manner,  produce  suppuration  is  not  known. 
This  action  may  be  due  to  some  condition  in  the  tissues 
affected  or  it  may  be  due  to  some  peculiar  change  in  the 
character  of  the  organisms.  Certainly  we  do  not  know 
any  distinct  varieties  of  either  the  typhoid  or  the  tubercle 
bacillus  which  are  associated  with  suppuration.  Even 
such  an  organism  as  the  pneumococcus  or  the  diphtheria 
bacillus,  with  whose  action  we  are  accustomed  to  associate 
a  fibrinous  exudation,  may — the  former  not  infrequently 
— produce  suppuration.  Experimentally  an  inflamma- 
tion closely  resembling  suppuration  may  "be  produced  by 
croton  oil.  After  injection  of  this  into  the  subcutaneous 
tissue  or  muscle  there  is  formed  in  it  a  cavity  which  con- 
tains pus,  that  is,  a  fluid  containing  great  numbers  of 
polymiclear  leucocytes,  but  without  fibrin.  The  various 
steps  in  the  formation  of  the  abscess  can  be  followed  ex- 
perimentally by  injecting  staphylococci  into  the  tissues 
or  inoculating  the  cornea  with  them.  After  injecting 
staphylococci  into  the  ear  vein  of  a  rabbit  abscesses  are 
found  in  the  organs  in  large  numbers.  It  is  diflacult  to 
explain  the  situation  of  these  abscesses.  They  are  found 
most  frequently  in  the  kidney,  and  next  in  frequency  in 
the  heart  and  in  the  anterior  abdominal  wall ;  they  are 
very  rarely  foimd  in  other  situations,  although  the  organ- 
isms must  be  carried  everywhere  by  the  blood.  The  for- 
mation of  abscesses  in  these  situations  is  probably  to  be 
accounted  for  by  the  conditions  of  the  circulation  favor- 
ing the  accumulation  of  the  bacteria  in  the  vessels.  The 
early  stages  are  more  easily  seen  than  the  fully  developed 
abscesses,  for  in  most  cases  the  animal  dies  before  these 
are  actually  formed.  The  first  thing  in  the  production 
of  the  abscess  is  the  collection  of  a  mass  of  the  cocci 
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occluding  a  small  vessel,  usually  a  vein.  It  is  not  prob- 
able that  this  large  mass  is  brought  to  the  tissue  as  suoli, 
but  single  organisms'  lodge  in  the  wall  of  the  vessel 
and  this  becomes  tilled  by  their  gradual  growth.  The 
immediate  effect  of  the  presence  of  the  bacteria  is  the 
production  of  an  area  of  necrosis  around  them.  The  ex- 
tent of  this  area  of  necrosis  varies  slightly  according  to 
tlie  size  of  the  occluded  vessel  and  the  number  of  micro- 
organisms. The  necrotic  area  appears  macroscopically 
as  a  small  white  speck.  Th(S  elements  of  the  tissue  are 
obscured  but  can  be  distinguished.  The  nuclei  no  longer 
stain,  but  do  not  generally  undergo  degeneration  or  break 
up  into  chromatin  fragments.  The  capillaries  in  the  area 
are  not  visible ;  they  are  not  occluded  by  fibrin  but  ap- 
pear to  be  compressed  by  the  swollen  tissue.  No  leuco- 
cytes are  present.  There  is  simply  necrosis  of  the  tissue. 
This  is  well  shown  in  the  cornea.  After  central  inocula- 
tion with  virulent  staphylococci  a  white  Speck  is  formed 
which  under  the  microscope  is  seen  to  be  composed  of 
central  masses  of  cocci  in  the  corneal  spaces  around 
which  is  an  area  of  necrotic  corneal  tissue.  The  necrosed 
corneal  corpuscles  are  contracted  into  irregular  clumps 
but  can  be  distinguished.  Either  around  the  necrotic 
area  or  just  within  it  there  are  large  numbers  of  leuco- 
cytes closely  packed  in  the  tissue  and  forming  a  definite 
wall.  The  surrounding  blood-vessels  are  congested,  show 
a  mural  arrangement  of  leucocytes,  and  emigration  takes 
place  rapidly.  In  most  cases  the  leucocytes  are  exclu- 
sively polynuclear.  AVe  are  rarely  able  to  trace  the  be- 
ginning of  abscess  formation  in  man,  as  we  can  experi- 
mentally in  animals,  for  the  abscesses  are  usually  met 
with  in  a  later  stage  of  formation.  In  man  we  very  fre- 
quently find,  particularly  in  the  liver,  but  also  in  the 
kidneys  and  spleen,  masses  of  staphylococci  in  the  ves- 
sels without  necrosis  or  any  evidence  of  reaction  around 
them.  I  have  also  occasionally  found  in  the  kidneys  and 
in  the  heart  small  abscesses  similar  in  all  respects  to  those 
produced  experimentally  in  the  rabbit. 

The  next  step  in  the  formation  of  the  abscess  is  the 
softening  of  the  necrotic  tissue  and  its  invasion  by  leuco- 
cytes. In  an  early  stage  there  is  no  invasion.  The  wall 
of  leucocytes  is  perfectly  definite  and  they  may  form  a 
complete  circle  with  the  bacteria  in  the  centre.  There  is 
produced  by  the  bacteria  something  which  repels  the 
leucocytes  in  the  beginning  while  the  necrotic  tissue  at- 
tracts them.  It  is  probable  that  the  bacteria  in  the  centre 
may  produce  a  toxin  which  paralyzes  the  amceboid  ac- 
tivity of  the  leucocytes.  Some  are  certainly  destroyed, 
but  in  most  of  them  no  evidence  of  degeneration  is  seen. 
I  have  never  been  able  to  follow  microscopically  the 
various  steps  in  the  softening,  but  it  seems  to  be  a  com- 
plete liquefaction  of  the  tissue.  In  the  cavity  thus 
formed  the  leucocytes  and  bacteria  become  free  and  the 
latter  are  then  taken  up  by  the  leucocytes  in  numbers. 
To  no  one  who  is  acquainted  with  the  degenerative  proc- 
ess in  leucocytes  can  there  be  any  question  tliat  the 
process  is  a  true  phagocytosis.  Perfectly  unchanged 
leucocytes  will  be  found  with  great  numbers  of  bacteria 
within  them.  The  polynuclear  leucocyte  is  essentially 
phagocytic  for  the  pus  organisms  and  pneumococci,  but 
I  have  never  found  these  enclosed  within  either  the  large 
mononuclear  leucocytes  or  the  eosinophiles.  It  is  not  pos- 
sible to  be  certain  with  regard  to  other  bacteria.  Large 
numbers  of  leucocytes  are  destroyed  in  the  pus,  and  even 
those  in  the  surrounding  tissues  may  be  destroyed.  They 
seem  to  undergo  the  same  sort  of  destruction  as  those  in 
the  mesentery,  but  the  process  cannot  be  so  easily  fol- 
lowed. The  destruction  is  recognized  chiefly  by  the 
fragments  of  chromatin.  Certain  organisms  seem  to  ex- 
ercise an  especially  destructive  action  on  the  leucocytes. 
In  glanders,  masses  of  fragmented  polynuclear  leuco- 
cytes may  be  found  in  tissue  which  shows  but  little 
degeneration.  In  the  contents  of  the  muscle  abscess 
formed  in  human  glanders  not  a  single  normal  leucocyte 
may  be  found.  These  abscesses  are  also  characterized  by 
the  complete  absence  of  the  regenerative  processes  in  the 
surrounding  tissue  ;■  of  this  I  shall  speak  later. 

The  process  of  abscess  foimation  after  the  injection  of 


croton  oil  is  very  similar  in  most  respects  to  that  produced 
by  staphylococci.  The  tissue  which  is  immediately  acted 
on  by  the  oil  is  destroyed.  If  the  injection  has  been  made 
into  the  muscle  and  the  latter  is  examined  after  forty- 
eight  hours,  a  sharply  circumscribed  area  is  found  in 
which  the  tissue  closely  resembles  the  necrotic  area 
around  bacteria.  The  muscle  fibres  are  swollen  and 
hyaline,  the  nuclei  do  not  stain,  and  neither  vessels  nor 
cells  can  be  recognized.  Immediately  around  this  area 
of  complete  necrosis  is  the  enveloping  wall  of  leucocytes. 
In  the  midst  of  the  leucocytes  and  on  the  side  toward 
the  normal  tissue  there  may  be  numerous  single  necrotic 
fibres,  which  become  filled  with  leucocytes,  but  there  is 
not  complete  necrosis  of  all  the  elements  of  the  tissue. 
It  seems  that  here  also  the  leucocytes  are  attracted  to  the 
necrotic  tissue,  hut  there  is  something  in  the  central 
mass  which  repels  them.  The  softening  of  the  tissue 
takes  place  first  in  the  area  of  intense  leucocytic  infiltra- 
tion around  the  necrosis,  and  the  necrotic  mass  may  re- 
main in  the  cavity  as  a  sequestrum,  or  it  may  become 
softened  and  disintegrated.  I  have  found  the  central 
necrotic  mass  produced  by  a  turpentine  injection  remain 
in  the  tissue  as  a  foreign  body  and  undergo  slow  absorp- 
tion by  granulation  tissue.  A  definite  abscess  cavity  is 
not  always  formed  in  purulent  inflammation.  Certain 
tissues,  especially  loose  connective  tissue,  undergo  soften- 
ing more  easily  than  tlie  denser  tissue,  and  the  softening 
may  extend  along  these  connective-tissue  septa  leaving 
the  denser  tissues.  In  this  way  the  muscles  may  be  dis- 
sected out.  This  result  is  favored  by  the  course  of  the 
lymphatics  by  means  of  which  the  infectious  agents  may 
extend.  In  a  racemose  gland  the  suppuration  may  extend 
along  the  ducts  and  connective-tissue  septa  dissecting  up 
the  gland  tissue  proper.  In  some  cases  there  may  be  a  gen- 
eral purulent  infiltration  of  the  part  with  but  little  ten- 
dency to  softening.  In  such  cases  small  foci  of  leuco- 
cytes are  found  in  the  tissue.  There  is  a  great  difference 
in  tissues  relative  to  the  ease  with  which  softening  takes 
place.  Elastic  tissue  is  very  resistant  and  may  be  found 
unchanged,  cartilage  is  not  softened.  In  a  case  which'I 
recall  of  extensive  abscess  formation  in  an  amyloid  liver, 
the  amyloid  material  was  dissected  out  by  the  softening 
process  and  lay  unchanged  in  the  abscess  contents.  The 
absence  of  fibrin  is  generally  considered  one  of  the  most 
characteristic  features  of  purulent  inflammation,  distin- 
guishing it  from  other  forms  of  inflammation.  Yet  there 
may  be  considerable  fibrin  present  in  soiue  situations, 
especially  in  suppuration  occurring  on  serous  surfaces. 

The  pain  in  inflammation  is  due  to  the  pressure  exerted 
on  the  nerves  in  and  around  the  swollen  tissue.  The 
severity  and  the  character  of  the  pain  are  influenced  by 
a  great  many  conditions.  Parts  which  are  not  ordinarily 
sensitive,  such  as  the  peritoneum,  may  become  intensely 
so  in  inflammation.  As  a  rule  the  denser  the  tissue,  the 
less  able  it  is  to  be  distended  by  the  exudation,  the 
greater  will  be  the  pressure  exerted  on  the  nerves  within 
it  and  consequently  the  greater  the  pain.  It  is  for  this 
reason  that  inflammation  of  the  periosteum  is  usually  in- 
tensely painful.  In  an  acute  inflammation  the  pain  is 
often  throbbing,  there  being  exacerbations  which  corre- 
spond with  the  systole  of  the  heart.  This  is  due  to  a  sud- 
den increase  of  tension  produced  in  the  part  by  the  blood 
driven  into  it  by  each  heart  beat. 

So  far  we  have  spoken  only  of  the  exudation,  the  cells 
and  fluids  which  are  derived  from  the  blood.  But  the 
tissues  also  participate  in  the  process  and  the  changes 
which  take  place  in  them  are  not  secondary  in  impor- 
tance to  the  circulatory  disturbances.  All  the  phenom- 
ena of  inflammation  are  due  to  an  injury  of  the  tissue 
which  is  produced  by  the  action  of  the  causative  agent. 
It  cannot  be  due  to  injury  exerted  on  the  vessels  alone, 
for  these  cannot  be  injured  without  injury  to  the  tissue 
at  the  same  time.  The  attempt  has  been  made  to  regard 
all  the  phenomena  as  the  result  of  vascular  disturbance 
and  to  explain  them  partly  on  a  physical  basis.  It  is 
not  always  possible  to  estimate  the  degree  of  influence 
exerted  on  a  tissue  by  an  injurious  agent.  We  can  de- 
tect those  injuries  which  lead  to  complete  destruction  and 
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necrosis  of  cells,  and  in  certain  other  cases  we  can  detect 
various  forms  of  degeneration  in  cells ;  but  there  must  be 
various  degrees  of  injury  which  we  cannot  detect  by 
changes  in  the  cells  and  tissue.  In  the  exposed  mesen- 
tery of  the  frog  all  the  phenomena  of  inflammation  may 
be  seen  in  a  tissue  which  so  far  as  we  can  tell  is  normal. 
The  same  thing  is  true  of  the  action  of  mild  irritants  in 
this  and  other  tissues.  It  is  certainly  possible  that  there 
may  be  alterations  in  tissues  which  we  cannot  recognize. 
Cohnheim  has  explained  all  the  phenomena  of  inflamma- 
tion by  an  assumed  alteration  in  the  walls  of  the  vessels 
brought  about  by  the  injury.  The  primary  condition, 
he  thinks,  is  due  to  this,  the  vessels  become  more  porous, 
allowing  exudation  to  take  place,  while  the  accumulation 
of  leucocytes  In  the  vessels  is  due  to  an  increased  adhe- 
siveness of  the  wall.  He  attributes  the  emigration  of 
leucocytes  and  the  diapedesis  of  the  red  corpuscles  to  the 
alteration  in  the  wall  and  the  effect  of  pressure.  This 
theory  attributes  to  the  walls  of  the  vessels  a  preponder- 
ance of  activity  which  we  are  not  warranted  in  assuming. 
It  is  the  tissues  which  determine  the  character  of  the  cir- 
culation in  a  part ;  a  gland  does  not  secrete  because  it 
receives  more  blood,  but  it  receives  more  blood  because 
it  is  secreting.  It  is  much  more  reasonable  to  assume 
that  it  is  the  change  in  the  tissue  brought  about  by  the 
Injurious  agent  which  determines  the  vascular  phenome- 
na. We  cannot  define  how  the  interaction  is  brought 
about,  but  there  are  so  many  examples  of  the  regulation 
of  vascular  supply  by  the  demands  of  the  tis.sue  that  we 
must  believe  in  the  relation.  The  dilatation  and  finally 
permanent  enlargement  of  a  collateral  artery  after  liga- 
ture of  the  main  stem  is  an  example ;  the  compensating 
endarteritis  producing  a  diminution  in  calibre  of  a  vessel 
supplying  a  part  which  has  become  atrophied  is  another 
example.  We  can  see  the  vascular  phenomena  take  place 
under  conditions  in  which  injury  to  vessels  can  be  ex- 
cluded. In  the  tail  of  the  tadpole  there  is  a  very  small 
margin  which  Is  not  reached  by  the  vessels  and  it  is  pos- 
sible to  cut  away  a  portion  of  this  without  touching  the 
vessels,  and  still  the  adjacent  vessels  dilate,  the  current 
becomes  slow,  and  an  abundant  emigration  takes  place 
from  them.  The  vessels  here  have  not  been  injured  by 
the  trauma.  The  same  thing  is  true  of  central  injuries 
to  the  cornea.  If  the  centre  of  the  cornea  be  touched 
with  nitrate  of  silver  a  local  necrosis  of  tissue  is  pro- 
duced. A  brown  mass  is  formed  by  the  precipitation  of 
the  silver,  but  the  necrosis  extends  a  short  distance  be- 
yond the  brown  eschar.  All  of  the  peripheral  vessels  are 
affected.  There  are  congestion  and  abundant  fluid  and 
cellular  exudation  from  these,  while  there  may  be  only 
slight  congestion  in  the  conjunctival  vessels  above  them. 
It  is  unreasonable  to  suppose  that  these  vessels  are  af- 
fected by  the  extension  to  them  of  the  action  of  the  silver. 
How  the  tissues  influence  the  vessels  we  do  not  know.  It 
may  be  by  a  purely  local  nervous  mechanism,  for  the 
phenomena  can  be  observed  in  a  part  in  which  all  connec- 
tion with  the  central  nervous  system  has  been  destroyed. 
The  accumulation  of  leucocytes  in  an  inflamed  part  seems 
to  be  due  not  to  any  change  in  the  vessels  but  to  an  at- 
traction for  leucocytes  which  is  exerted  by  the  injured 
tissue.  We  know  that  chemical  substances  have  the 
power  of  attracting  to  them  micro-organisms  which  pos- 
sess independent  motion,  and  leucocytes  may  also  be 
attracted  or  repelled  by  certain  substances.  The  name 
chemotaxis  has  been  given  to  this  attraction,  positive 
when  it  attracts,  negative  when  it  repels.  It  is  certain 
that  necrotic  tissues  exert  a  strong  positive  chemotaxis 
for  neutrophile  leucocytes,  and  usually  wherever  an  area 
of  necrosis  is  found  leucocytes  have  invaded  it  and  are 
in  the  vicinity.  It  seems  clear,  therefore,  that  to  this 
chemotaxis  the  presence  of  the  leucocytes  in  the  tissue  is 
due.  Substances  of  chemotactic  power  may  be  produced 
even  in  the  slighter  forms  of  injury  in  which  there  is  no 
actual  necrosis  of  tissue  produced.  Certain  of  the  micro- 
organisms exert  a  strong  chemotaxis  for  leucocytes.  We 
are  ignorant  how  these  substances  exert  their  action.  In 
the  cornea,  for  instance,  are  cliemical  substances  produced 
in  the  necrotic  centre  and  diffused  in  the  tissue  until  they 


reach  the  vessels;  or  how  do  they  influence  the  leuco- 
cytes? It  is  just  as  possible  to  explain  the  emigration  of 
the  leucocytes  from  the  vessels  in  this  way  as  it  is  to  ex- 
plain their  migration  in  the  tissues  to  the  necrotic  area. 
Another  thing  is  very  striking.  If  the  cauterization  is 
produced  not  in  the  middle  but  at  one  side  of  the  cornea 
the  vascular  changes  and  emigration  take  place  from  the 
nearest  vessels.  No  leucocytes  will  be  found  in  that  part 
of  the  cornea  most  remote  from  the  injury.  Although  it 
is  possible  that  a  chemical  substance  would  reach  first 
and  affect  with  the  greatest  intensity  the  vessels  which 
are  nearest,  it  should  still  exert  some  effect  on  the  more 
remote.  It  can  be  considered  certain  that  the  process 
of  emigration  is  an  active  one,  the  blood  cells  creeping 
through  the  walls  by  means  of  amoeboid  movements. 
The  passage  takes  place  chiefly  at  the  small  openings  be- 
tween the  cells  composing  the  walls,  which  in  conse- 
quence of  the  dilatation  of  the  vessels  are  wider  than 
normal.  That  these  openings  are  wider  has  been  shown 
by  the  injection  of  normal  and  inflamed  vessels  with  ni- 
trate of  silver  which  stains  the  intercellular  substance. 
Examination  of  specimens  which  show  clearlj'  the  rela- 
tion of  protoplasm  and  nucleus  shows  that  the  nucleus  is 
in  that  part  of  the  blood  cell  which  first  passes  through, 
following  the  same  law  that  prevails  in  migration  of  leu- 
cocytes in  the  tissues.  The  adherents  of  the  exclujsively 
vascular  theory  of  inflammation  attribute  the  slowing  of 
the  blood  stream  and  the  close  packing  of  the  cells  in  the 
vessels  to  the  alteration  of  the  walls.  It  is  not  necessary 
to  assume  this.  Wharton  Jones  first  pointed  out  that  it 
could  be  explained  by  the  concentration  of  the  corpuscles 
due  to  the  passage  of  fluid  into  the  tissues.  This  must 
increase  the  friction  of  the  corpuscles  in  the  vessels  and 
at  the  same  time  the  pressure  within  the  latter  is  reduced. 
It  is  astonishing,  in  the  explanations  which  have  been 
given  of  the  inflammatory  phenomena,  how  little  atten- 
tion has  been  paid  to  the  tissues.  It  is  generally  assumed 
that  tissue  pressure  remains  the  same  in  all  conditions 
and  that  the  dilatation  of  the  vessels  shows  a  higher 
pressure  on  the  part  of  the  blood.  The  process  of  exu- 
dation is  active  and  not  a  passive  filtration  under  in- 
creased pressure.  How  much  it  Is  due  to  activity  on  the 
part  of  the  endothelial  cells,  analogous  to  secretory  activ- 
ity, is  uncertain.  We  do  not  know  what  changes  are 
produced  in  the  tissue  rendering  them  more  capable  of 
taking  up  fluid  from  the  blood  nor  how  these  changes 
act.  We  know  nothing  of  the  mutual  relations  of  blood 
and  tissue  pressure  in  an  inflamed  part.  It  is  certain, 
however,  that  the  tissue  pressure  is  increased ;  the  rapid 
outflow  of  lymph  from  an  inflamed  part — the  greatly  in- 
creased tension — shows  this.  It  also  has  been  generally 
assumed  that  diapedesis  is  purely  mechanical  and  is  due 
to  the  red  corpuscles  being  forced  through  the  enlarged 
spaces  in  the  walls  by  the  increased  pressure  in  the  ves- 
sels. There  can  be  no  question  that  the  process  is  a  me- 
chanical one,  but  it  is  much  more  reasonable  to  assume 
that  the  red  corpuscles  are  carried  through  the  small 
openings  in  the  vessels  by  the  fluid  stream  passing  into 
the  tissues. 

Any  injury  to  the  tissues  is  accompanied  by  changes 
in  the  tissue  cells  which,  taken  in  toto,  must  be  regarded 
as  reparative.  In  some  cases  these  tissue  changes  are 
simple,  in  others  they  are  extremely  complicated.  Slight 
injuries  involving  only  partial  loss  of  surface  epithelium 
are  easily  repaired  by  proliferation  of  the  cells  adjoining 
the  injured  part.  This  is  accompanied  by  congestion  of 
the  vessels  and  probably  by  a  slightly  Increased  tiansuda- 
tion.  In  more  extensive  injury  involving  complicated 
structures,  in  which  not  only  cells  but  intercellular  sub- 
stance must  be  formed,  the  changes  are  more  complicated. 
This  may  be  more  easily  studied  in  the  cornea  than  else- 
where. If  necrosis  is  produced  in  the  centre  of  the  cornea 
by  the  application  of  nitrate  of  silver,  changes  begin  to 
appear  in  the  corneal  corpuscles  adjoining  the  necrosis  in 
the  course  of  a  few  hours.  The  first  change  consists  in 
an  increase  in  the  staining  capacity  of  the  nucleus  due 
to  an  increase  in  the  chromatin.  The  protoplasm  also  in- 
creases in  granulation  and  in  amount.     The  cell  processes 
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become  more  numerous  and  are  more  plainly  visible. 
The  new  protoplasmic  projections  are  chiefly  formed  on 
the  side  of  the  cell  adjoining  the  necro.sis  and  extend  in 
long  lines  into  the  necrotic  territory.  The  nuclei  divide 
rapidly  by  mitosis  and  the  newly  formed  nuclei  pass  up 
into  the  cell  process.  These  become  separated  from  the 
parent  cell  and  form  new  corneal  corpuscles.  Numerous 
nuclear  figures  may  be  seen  in  the  cells  eighteen  hours 
after  the  injury.  The  proliferation  is  not  confined  to 
those  cells  immediately  adjoining  the  necrosis,  for  nuclear 
figures  may  be  seen  in  cells  several  rows  distant  and  in 
scattered  ones  in  the  cornea  elsewhere.  There  seems  to 
be  a  general  increased  activity  in  all  the  cells  of  the  cornea, 
for  the  cells  in  the  entire  tissue  stain  more  actively.  All 
the  increase  in  cells  takes  place  by  indirect  division  of  the 
nucleus.  In  certain  of  the  corneal  corpuscles  adjoining 
the  necrosis,  where  the  injury  was  probably  not  sufficient 
to  produce  at  once  death  of  the  cells,  a  process  of  direct 
division  may  be  observed.  This  takes  place  in  large 
swollen  vacuolated  corpuscles.  There  is  no  increase  in 
the  chromatin  of  the  nucleus  or  in  the  protoplasm  which 
stains  rather  more  faintly.  The  nucleus  becomes  vacuo- 
lated and  the  chromatin  collects  along  the  periphery  in 
crescentic  masses.  Constriction  and  division  of  both  nu- 
cleus and  cell  follow.  In  the  division  of  the  nucleus  the 
chromatin  masses  at  the  periphery  remain  unchanged. 
There  is  no  increase  In  the  amount  of  chromatin  or  in  the 
interchange  of  its  parts.  The  process  is  one  of  cell  frag- 
mentation and  not  of  true  proliferation.  The  various 
steps  can  be  made  out  only  in  separate  cells.  This  pecul- 
iar form  of  degeneration  is  seen  more  frequently  in  some 
cells  than  in  others ;  it  is  especially  common  in  the  cells 
of  stratified  epithelium. 

There  is  no  active  participation  of  the  leucocytes  in 
regeneration  and  it  may  take  place  without  them.  In 
very  slight  injuries  the  leucocytes  may  not  reach  the 
affected  region ;  thus,  slight  necrosis  may  be  produced 
by  touching  the  cornea  with  chloride  of  zinc,  yet  all  emi- 
gration may  be  absent.  When  leucocytes  are  present 
they  usually  are  seen  in  greatest  numbers  immediately 
around  the  central  eschar,  where  the  tissue  is  filled  with 
the  precipitated  silver,  and  when  they  are  among  the 
proliferating  corpuscles  they  are  taken  up  by  these.  All 
of  the  proliferating  cells  are  phagocytic,  and  their  proto- 
plasm contains  numbers  of  polynuclear  leucocytes  or 
their  fragments.  The  enclosed  cells  or  their  fragments 
often  lie  in  vacuoles  in  the  protoplasm.  Even  the  con- 
nective-tissue cells  at  a  distance,  which  show  increased 
activity  only  by  the  increase  of  chromatin  in  the  nu- 
clei, are  actively  phagocytic  and  take  up  the  fragments 
of  protoplasm  which  become  separated  from  the  traveUing 
leucocytes.  In  these  early  stages  the  process  is  easil}' 
followed  and  the  derivation  of  the  new  cells  is  plainly 
seen.  Later,  the  new  cells  become  entirely  separated 
from  the  old  and  are  foimd  in  the  central  area.  Here 
they  present  little  similarity  to  the  old  connective-tissue 
corpuscles.  They  are  round  and  irregular  in  shape,  the 
protoplasm  is  granular  and  stains  easily,  the  nucleus  is 
more  or  less  irregular  in  form  and  contains  an  increased 
amount  of  chromatin.  They  are  usually  larger  but  may 
closely  resemble  mononuclear  leucocytes.  The  same 
process  of  cell  division  and  phagocytosis  may  be  seen  in 
the  mesentery  after  various  forms  of  injury. 

In  more  complicated  tissues,  repair  or  rather  tissue 
change  is  not  so  easily  interpreted  and  a  variety  of  cells 
are  affected.  In  vascular  tissues  we  almost  constantly 
find  plasma  cells  in  the  late  stages  of  inflammation,  even 
after  twenty -four  hours.  These  may  or  may  not  be  nor- 
mally present  in  the  tissue.  Considerable  numbers  of 
them  may  be  found  in  the  subconjunctival  tissue  around 
the  edge  of  the  cornea.  They  are  not  present  in  the  nor- 
mal mesentery  of  the  rabbit.  They  are  cells  varying  in 
size,  somewhat  larger  than  polynuclear  leucocytes,  with 
an  abundant  granular  protoplasm  which  is  stained  with 
almost  all  reagents,  but  particularly  with  polychrome 
methylene  blue.  The  nucleus  is  round  or  oval  with 
abundant  and  brightly  stained  chromatin  arranged  per- 
ipherally.    Larger  cells  may  be  seen  containing  two  or 


more  nuclei  but  otherwise  of  the  same  character  as  the 
smaller.  There  is  much  uncertainty  about  the  origin  of 
these  cells.  They  more  closely  resemble  the  lymphoid 
cells  than  any  others  and  apparent  transiti6ns  may  be 
seen  between  them,  the  protoplasm  and  the  chromatin  of 
the  lymphoid  cell  increasing  in  amouut  and  staining  more 
actively.  They  are  amoeboid  and  may  be  found  in  the 
corneal  spaces  a  considerable  distance  from  the  periphery. 
I  am  strongly  of  the  opinion  that  they  are  derived  from 
the  lymphoid  cells.  Others  believe  that  they  are  pro- 
duced from  the  fixed  cells  of  the  tissue  and  take  part  in 
tissue  formation.  They  are  never  phagocytic,  but  like 
the  lymphoid  cells  they  are  taken-  up  by  other  cells.  In 
some  cases  they  are  certainly  brought  to  the  part  by  the 
blood  and  pass  by  emigration  from  the  blood-vessels  into 
the  tissue.  In  the  kidney  I  have  seen  them  in  the  act  of 
migration.  It  has  not  seemed  to  me  that  they  take  any 
part  in  tissue  formation.  They  are  most  numerous  in 
the  chronic  inflammations  in  which  injury  and  repair  are 
going  on  continuously.  Nuclear  figures  are  numerous 
in  them  and  they  certainly  increase  in  number  in  this 
way.  The  lymphoid  cells  take  no  part  in  tissue  forma- 
tion. With  regard  to  the  large  mononuclear  leucocytes 
there  is  more  doubt.  It  is  certain  that  their  presence  in 
the  inflamed  part  is  due  in  part  to  emigration  from  the 
vessels.  It  is  not  certain  whether  this  is  their  only 
source.  I  am  disposed  to  regard  these  cells  as  endothe- 
lial in  origin  and  they  may  be  formed  in  the  part  from 
the  endothelium  of  blood-vessels  or  other  endothelium. 
It  is  difficult  to  differentiate  them  from  young  tissue 
cells.  It  is  not  probable  that  they  take  any  part  in  tissue 
formation,  but  in  the  difficulty  of  distinguishing  them 
from  cells  which  certainly  are  tissue  producers  it  does 
not  seem  possible  to  decide.  In  the  regeneration  of  the 
destroyed  tissue  intercellular  substance  as  well  as  cells 
must  be  formed.  Fibrillfe  are  formed  between  the  cells 
early.  The  newly  formed  intercellular  substance  may 
contain  elastic  fibres  and  the  ordinary  fibrillje  of  white 
fibrous  tissue.  It  is  generally  believed  that  the  fibres  are 
differentiated  from  an  intercellular  substance  produced 
by  the  cells  and  not  formed  in  them.  When  the  tissue 
has  been  entirely  destroyed  the  newly  formed  connective 
tissue  is  not  of  the  same  quality  as  the  old.  The  fibrillse 
are  thicker  and  tend  to  adhere  togethei',  forming  thick 
masses,  and  the  tissue  is  more  opaque  and  may  be  recog- 
nized long  afterward  as  the  cicatrix  which  remains. 

The  activity  of  regeneration  depends  upon  the  charac- 
ter of  the  agent  which  produces  the  injury.  While  it 
begins  early  and  is  active  in  the  cornea  after  simple  in- 
juries, there  may  be  no  evidence  of  it  twenty -four  hours 
aftei'  inoculation  with  staphylococci.  Of  course  there 
can  be  no  laws  governing  the  reaction  of  the  tissues  to 
other  bacteria,  for  some  of  them  may.  directly  excite  the 
tissue  cells  to  proliferation. 

Tissue  proliferation  of  any  extent  is  accompanied  by 
formative  activity  in  the  blood-vessels  belonging  to  the 
part,  leading  to  a  new  formation  of  vessels.  (Plate 
XXXV.,  Fig.  3.)  No  better  place  than  the  cornea  can  be 
selected  for  the  study  of  this  process.  Evidences  of  this 
formative  activity  are  seen  first  in  a  general  increase  in 
size  and  staining  capacity  of  the  endothelial  cells.  The 
large  cells  proliferate  and  form  new  vessels.  The  new 
vessel  begins  as  a  process  from  one  of  the  endothelial  cells 
which  projects  into  the  tissue,  the  process  coming  from 
a  cell  on  the  side  of  the  vessel  toward  the  injured  area. 
The  process  enlarges,  nuclei  are  formed  by  mitotic  division 
and  pass  into  the  process,  and  new  cells  may  be  formed 
from  the  adjoining  endothelium.  The  process  of  cells 
becomes  hollow  and  communicates  with  the  lumen  of  the 
vessel  from  which  it  arises.  The  process  is  pointed  at  the 
end  and  often  several  points  are  given  off  from  it.  Some 
of  these  processes  unite  with  similar  processes  from  other 
vessels,  a  loop  is  formed,  and  the  circulation  is  thus  es- 
tablished. Great  numbers  of  these  vascular  processes 
arise,  though  but  few  of  them  form  true  vessels.  It  is 
uncertain  whether  the  growing  ends  exert  a  positive  at- 
traction for  each  other  or  whether  the  junction  is  fortui- 
tous.    It  is  possible  that  the  cell  spaces  of  the  tissue 
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have  an  influence  in  determining  tlie  direction  of  the 
growth.  In  the  cornea  I  have  found  that  new  cells  may 
line  such  a  cell  space  whicli  then  becomes  a  part  of  the 
lumen  of  the  new  vessel.  It  is  not  probable  that  tissue 
cells  are  formed  from  the  vascular  cells.  The  new  blood- 
vessels persist  as  long  as  the  active  cell  proliferation  is 
continuing.  They  finally  atrophy  and  a  cornea  which 
showed  a  marked  pannus  may  again  become  perfectly 
clear.  The  new  blood-vessels  are  formed  from  that  part 
of  the  peripherj'  wliich  is  nearest  to  the  injury. 

The  processes  of  repair  are  different  in  the  different 
sorts  of  tissue.  The  repair  is  most  perfect  and  simplest 
in  character  in  tissues  which  arc  least  differentiated  and 
homogeneous.  This  is  easily  seen  in  sections  passing 
through  the  skin  and  subcutaneous  tissues.  Laparotomy 
incisions  have  supplied  us  with  an  abundance  of  material 
in  man  illustrating  every  stage  of  inflammation  and  heal- 
ing in  different  tissues.  The  process  can  also  be  studied 
experimentally  by  incisions  into  the  rabbit's  ear.  In  in- 
cisions of  the  skin  there  is  less  inflammation  in  the  con- 
nective tissue  than  elsewhere.  If  the  wound  is  not  in- 
fected and  the  coaptation  of  the  edges  is  perfect,  healing 
may  take  place  with  almost  an  absence  of  leucocytes. 
New  cells  are  formed  from  the  connective-tissue  corpus- 
cles nearest  the  incision,  aijd  permanent  union  is  first 
effected  by  the  interlacing  of  the  processes  of  these  cells. 
Here  also  as  in  the  cornea  the  cell  proliferation  is  much 
more  extensive  than  would  be  required  solely  for  the  pur- 
pose of  regeneration.  Nuclear  flgui'es  may  be  met  with 
in  the  tissues  at  quite  a  distance  from  the  line  of  incision 
and  injury.  When  the  section  in  the  rabbit's  ear  passes 
through  the  cartilage  no  regeneration  takes  place  in  this. 
The  .portion  of  cartilage  immediately  adjoining  the  inci- 
sion degenerates  and  the  nuclei  break  up  into  nuclear 
detritus.  The  ends  of  the  cartilage  become  included  in 
the  connective  tissue  formed  around  them,  and  perma- 
nent union  takes  place  by  the  metaplasia  of  the  connec- 
tive tissue,  the  cells  becoming  transformed  into  cartilage 
cells  and  the  fibrillar  tissue  into  the  homogeneous  matrix. 
Where  the  laparotomy'  wound- passes  through  the  subcu- 
taneous fat,  healing  takes  place  only  after  this  has  been 
removed.  This  is  accomplished  by  the  presence  of  large 
phagocytic  cells  which  appear  around  the  fat  droplets. 
The  origin  of  these  cells  is  uncertain.  They  suggest  in 
their  general  characters  endothelial  cells.  By  these  cells 
the  fat  is  removed  and  connective  tissue  appears  in  its 
place.  This  fat  absorj)tion  takes  place  at  a  considerable 
distance  from  the  line  of  incision,  and  usually  numbers 
of  leucocytes  are  found  in  the  tissues.  The  large  cells 
are  foimd  in  injured  tissue  which  contains  fat,  and  they 
are  very  numerous  around  necrotic  areas  in  the  central 
nervous  system.  The  incision  through  the  muscle  leads 
to  extensive  necrosis  which  involves  the  muscle  on  either 
side  for  a  considerable  distance  from  the  line  of  incision. 
The  necrotic  fibres  are  invaded  first  by  leucocytes  and 
then  by  large  cells,  probably  of  endothelial  origin,  by 
which  the  necrotic  tissues  are  removed.  There  is  very 
extensive  proliferation  of  the  nuclei  of  the  sarcolemma 
which  seems  to  take  place  by  direct  division  and  to  be 
degenerative  in  character.  Long  rows  of  vesicular  nuclei 
containing  but  little  chromatin  are  found  in  the  ends  of 
the  fibres  and  extending  some  distance  along  them.  I 
have  never  found  any  nuclear  figures  or  evidence  of  true 
division  here. 

The  fluid  exudation  finds  its  way  out  of  the  tissues  in 
various  ways.  A  purulent  exudation  may  produce  grad- 
ual softening  of  the  overlying  tissue  and  thus  provide  a 
way  for  its  discharge.  In  parts  with  such  a  thin  covering 
over  them  as  exists  in  the  alveoli  of  the  lung  the  exuda- 
tion easily  passes  through  to  the  surface.  Even  when 
the  surface  is  a  mucous  membrane  the  exudation  may 
readily  find  its  way  between  the  cells.  The  abundant 
discharge  from  an  inflamed  mucous  membrane  is  princi- 
pally composed  of  the  exudation  coming  from  the  tissue 
beneath,  but  is  mingled  with  an  increased  secretion  from 
the  mucous  glands.  The  greater  portion  of  the  exuda- 
tion is  removed  by  the  lymphatics.  It  has  long  been 
known  that  the  lymphatics  coming  from  an  inflamed 


part  are  dilated  and  the  flow  of  lymph  is  increased. 
This  flow  is  proportional  to  the  amount  of  fluid  exuda- 
tion in  the  part,  but  it  may  not  be  proportional  to  the 
amount  of  tension  and  swelling  in  the  part,  for  this  may 
be  due  to  the  presence,  in  the  exudation,  of  material 
like  fibrin  wliich  will  not  pass  away  by  the  lymphatics. 
On  microscopic  examination  the  lymphatics  in  a  tissue 
adjoining  an  inflamed  part  are  found  to  be  dilated  and 
easily  recognizable.  It  is  remarkable  that  they  contain 
so  few  cells.  The  cells  of  th  e  e  xudation  are  not  removed, 
to  any  extent  at  least,  by  the  lymphatics.  The  lym- 
phatics contain  an  abundant  granular  coagulum  and  usu- 
ally a  small  bunch  of  cells,  among  which  may  be  a  few 
red  corpuscles  and  degenerated  leucocytes  which  probably 
came  from  the  exudation ;  but  most  of  the  cells  within 
them  are  cells  of  endothelial  character  probably  derived 
fronj  proliferation  of  the  lining  cells.  This  seems  to  be 
true  of  the  lymphatics  in  all  tissues  of  the  body  and  in 
various  forms  of  inflammation.  I  have  studied  carefully 
the  lymphatics  of  the  lungs  in  various  forms  of  pneu- 
monia. They  are  dilated,  they  contain  granular  coagu- 
lum and  often  considerable  fibrin,  but  they  contain  few 
or  no  cells  from  the  exudation.  It  does  not  seem  to  me 
probable  that  any  of  the  exudation  cells  return  to  the 
blood  from  the  tissues  either  directlj-^  from  the  blood-ves- 
sels or  indirectly  by  means  of  the  lymphatics.  No  one 
has  seen  the  emigration  from  the  tissues  into  the  blood- 
vessels in  the  living  tissues  nor  can  any  evidence  of  it  be 
seen  in  the  hardened  tissues.  It  is  difticult  to  see,  unless 
we  attribute  to  them  an  independent  volition,  what  influ- 
ence could  be  exerted  on  the  exudation  cells  to  induce 
their  return.  Some  of  them  are  devoured  by  phago- 
cytes, and  they  undoubtedly  contribute  in  this  way  to 
the  building  vip  of  the  tissues,  but  the  great  mass  of  them 
is  probably  dissolved  or  digested  by  the  tissue  fluids. 

A  fibrinous  exudation  on  a  surface  is  removed  bj'  the 
process  of  organization.  In  this  a  highly  vascularized 
tissue  grows  up  into  the  fibrin  and  gradually  removes 
and  replaces  it.  How  the  removal  is  brought  about  is 
uncertain.  The  fibrin  simply  disappears  before  the  grow- 
ing tissue,  becoming  first  more  homogeneous  and  then 
hyaline.  In  the  last  stage  of  the  process  irregular,  swol- 
len, hyaline  masses  of  fibrin  are  found  on  the  surface  and 
within  the  new  connective  tissue. 

Before  our  recent  knowledge  of  the  formation  of  leuco- 
cytes and  the  conditions  under  which  it  takes  place  there 
was  much  uncertainty  as  to  the  origin  of  the  great  num- 
bers of  leucocj'tes  found  in  an  inflamed  part.  It  could 
not  be  explained  without  the  assumption  of  some  increase 
in  the  number  of  leucocytes,  for  those  found  in  the  exu- 
dation in  croupous  pneumonia  might  exceed  in  number 
the  leucocytes  ordinarily  contained  in  the  entire  mass  of 
the  blood.  It  has  been  found  from  blood  examinations 
that  in  inflammation  there  is  an  increase  in  the  number 
of  leucocytes  in  the  blood.  In  croupous  pneumonia 
there  may  be  eight  times  the  normal  number  of  leuco- 
cytes, the  increase  being  only  in  the  neutrophiles.  The 
relation  of  leucocytosis  to  inflammation  has  recently  been 
studied  by  Brinckerhoff  in  the  rabbit.  He  has  found 
that  in  the  beginning  of  the  exudation  leucocytes  are 
withdrawn  from  the  blood  more  rapidly  than  they  can  be 
replacedand  a  condition  of  hypoleucocvtosis  is  produced. 
This  is  but  temporary  and  the  number  in  the  blood  rapidly 
increases  to  the  normal  and  l)evond.  Examination  of  the 
bone  marrow  at  corresponding  periods  shows  that  in  the 
beginning  of  the  increase  in  the  blood  the  amphophiles 
stored  in  the  mariow  rapidly  leave  it,  producing  a  local 
hypoleucocytosis  which  is  followed  by  a  rapid  new  for- 
mation of  amphophiles.  The  blood  examination  gives  us 
a  further  proof  that  there  is  no  return  of  the  leucocytes 
into  the  blood.  In  pneumonia  the  number  of  leucocytes 
in  the  blood  rapidly  falls  at  the  crisis  and  may  reach  the 
normal  at  the  time  when  there  is  the  most  rapid  absorp- 
tion of  the  exudation.  If  the  leucocytes  did  return  into 
the  blood  there  should  be  an  increase  at  this  time. 

The  forms  of  inflammation  which  we  have  considered 
so  far  may  be  termed  acute.  They  were  excited  by  an 
agent  which  produced  an  injury  to  the  tissue  and  whose 
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EXPLANATION  OF  PLATE  XXXV. 

Fig.  1. — Muscle  in  Vicinity  of  Necrosis  Produced  by  Croton  Oil,  Sliowing  Absorption  of  Necrotic 
Muscle  Fibres  and  Proliferation  of  Tissue  Cells.    4  mm.  Zeiss. 

Fig.  3. — Single  Muscle  Fibre  Undergoing  Absorption  by  Endothelial  Cells.  The  dark  masses  repre- 
sent the  remains  of  the  necrotic  tissue.  All  the  fissures  in  it  are  filled  by  the  protoplasm  of  the 
phagocytes.     One-twelfth  horn,  "immersion,  Zeiss. 

Fig.  3. — New  Blood-Vessels  Extending  into  Cornea  from  Scleral  Margin  Three  Days  after  Inflam- 
mation Produced  by  Inoculation  with  Staphylococcus  Aureus.     8  mm.  Zeiss. 

Fig.  4. — Granulation  Tissue  Showing  Newly  Formed  Blood-Vessel  from  which  Emigration  is  Taking 
Place.     4  mm.  Zeiss. 

Fig.  5. — ^Edge  of  Muscle  Showing  Ingrowth  of  Connective  Tissue  Five  Days  after  Inflammation  Pro- 
duced by  the  Application  fif  Croton  Oil.     8  mm.  Zeiss. 
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action  ceased  with  the  production  of  this  injury.  The 
tissue  changes  were  the  result  rather  of  the  injury  pro- 
duced by  the  agent  than  of  the  agent  itself.  It  is  possi- 
ble in  various  ways  to  excite  an  inflammation  in  which 
all  the  phenomena  which  have  been  seen  in  acute  inflam- 
mation develop  much  more  slowly,  or  some  of  them  may 
be  entirely  wanting,  the  whole  process  lasting  much 
longer  or  even  inileflnitely.  Such  inflammations  are 
termed  chronic.  It  is  of  course  impossible  to  assign  any 
limits  to  the  acute  inflammations,  and  we  cannot  say  that 
after  so  many  daj^s  an  inflammation  ceases  to  be  acute. 
The  terms  acute  and  chronic,  therefore,  while  conven- 
ient, are  difficult  of  definition.  Chronic  inflammations 
may  be  produced,  first  by  the  continuous  action  of  an  in- 
jurious agent,  secondly  by  the  repeated  action  of  slight 
causes  on  a  tissue  which  is  not  normal  and  not  capable  of 
resisting  this  action.  In  chronic  inflammation,  again,  the 
changes  in  the  tissue  are  marked  and  exceed  in  impor- 
tance the  exudation.  The  best  types  of  chronic  inflam- 
mation are  seen  in  the  inflammations  around  foreign 
bodies  and  in  the  ulcer.  Inflammation  surrounding  for- 
eign bodies  may  be  studied  by  the  introduction  of  vari- 
ous foreign  bodies  into  the  tissues  of  rabbits,  and  by  the 
accidental  material  which  is  provided  by  surgery.  Silk 
suture  may  remain  in  the  tissues  an  indefinite  time  with- 
out undergoing  absorption.  The  changes  which  take 
place  are  of  two  sorts:  first,  those  which  have  for  their 
object  the  absorption  of  the  material  (Plate  XXXV., 
Figs.  1,  3);  second,  those  which  lead  to  the  formation  of 
an  indefinite  tissue  which  can  resist  the  action  of  the 
foreign  substance.  Sections  made  across  a  silk  suture 
which  has  been  introduced  into  the  muscles  of  the  leg  of 
a  rabbit  show  in  twenty -four  hours  around  the  suture  an 
area  of  necrotic  muscle.  If  the  suture  has  been  soaked 
in  corrosive  sublimate  the  fibres  immediately  adjoining  it 
show  no  change.  They  have  been  killed  hy  the  corrosive 
and  preserved  in  their  normal  state  in  the  same  way  as 
muscle  is  hardened  in  a  preservative.  Such  muscle  fibres 
resist  invasion  by  phagocytes.  Farther  out  is  an  area 
where  the  nuclei  of  the  fibres  have  disappeared  and  the 
fibres  are  swollen  and  hyaline.  There  is  an  abundant 
exudation  of  leucocytes  which  infiltrate  the  necrotic 
muscle  and  the  suture.  Thei'e  is  a  slight  new  formation 
of  cells  in  the  surrounding  tissue  and  the  ordinary  nu- 
clear increase  in  the  muscle  nuclei.  Sections  made  at 
late  periods  show  first  the  degeneration  and  final  disap- 
pearance of  the  leucocytes  and  the  necrotic  muscle  fibres. 
The  necrotic  fibres  are  invaded  by  leucocytes,  but  it  has 
not  seemed  to  me  that  these  are  the  true  phagocj'tes. 
The  final  removal  is  effected  by  cells  of  the  endothelial 
type  (Plate  XXXV.,  Figs.  1,  2)  for  which  the  way  has 
been  prepared  by  the  leucocytes.  The  leucocytes  all 
degenerate.  The  place  of  the  exudation  cells  and  ne- 
crotic tissue  is  taken  by  a  tissue  composed  for  the  most 
part  of  spindle  or  irregularly  shaped  cells  with  large 
nuclei.  Around  the  silk  fibrils  there  are  large  protoplas- 
mic masses  containing  a  number  of  nuclei.  These  may 
surround  the  fibrils,  and  on  longitudinal  section  are 
found  to  extend  along  them  a  considerable  distance. 
These  giant  cells  are  formed  from  the  cells  of  the  tissue. 
They  may  be  produced  by  coalescence  of  cells,  or  by  the 
increase  in  size  of  a  single  cell  with  proliferation  of  nu- 
clei but  without  succeeding  division  of  protoplasm. 
They  are  formed  about  foreign  bodies  of  all  sorts.  In 
wounds  of  the  skin  they  are  found  with  enclosed  masses 
of  connective  tissue  and  elastic  fibres.  The  silk  fibres 
enclosed  within  them  undergo  no  change  even  in  the 
course  of  years.  Sections  made  several  weeks  after  intro- 
duction of  the  suture  show  that  nearly  all  of  the  newly 
formed  tissue  has  disappeared  and  the  suture  is  sur- 
rounded by  a  thin  mass  of  connective  tissue,  but  which 
extends  for  some  distance  between  the  fibres  of  the  sur- 
rounding muscle.  The  amount  of  the  newly  formed 
connective  tissue  varies  greatly  in  different  cases  and  ac- 
cording to  the  character  of  the  material  used  for  suture. 
It  is  very  much  greater  around  catgut  than  around  silk 
suture.  The  catgut  suture  may  remain  unchanged  in  the 
tissue  for  a  considerable  time.     It  appears  on  Section  as 


a  dense  homogeneous  mass  surrounded  by  leucocytes, 
and  later  by  newly  formed  tissue.  Leucocytes  do  not 
invade  it  until  cracks  ana  fissures  are  formed  in  it.  It 
appears  rather  to  undergo  slow  softening  and  dissolution 
in  the  tissue  than  to  be  removed  by  phagocytes. 

In  the  ulcer  there  is  a  combination  of  conditions.  There 
is  a  constant  trauma  acting  on  the  surface  which  has  been 
deprived  of  its  protective  covering.  Tlic  surface  of  a 
skin  ulcer  is  always  covered  with  a  thin  layer  of  necrotic 
tissue,  within  and  below  which  there  is  an  abundant  in- 
filtration with  leucocytes.  Extending  to  a  variable  depth 
below  the  surface  there  is  a  tissue  composed  of  newly 
formed  blood-vessels  and  of  young  connective  tissue  rich 
in  cells.  Between  the  cells  of  the  connective  tissue  there 
are  a  few  connective-tissue  fibrillte.  The  whole  tissue  is 
loose  and  (Edematous,  it  contains  great  numbers  of  lym- 
phoid and  plasma  cells,  principally  in  groups  around  the 
vessels.  The  newly  formed  blood-vessels  are  large  (Plate 
XXXV.,  Fig.  4),  their  walls  are  composed  of  large  endo- 
thelial cells,  with  large  nuclei,  projecting  into  the  lumen, 
and  from  them  there  is  abundant  emigration.  This  tissue 
remains  until  the  surface  is  covered  with  a  regenerating 
epithelium,  and  is  finally  replaced  by  dense  connective  tis- 
sue containing  few  cells  or  vessels.  Such  a  tissue  is  made 
less  resistant  to  traumatic  influences  than  is  normal  tissue. 
In  the  first  place  it  probably  receives  more  injury  from  a 
blow  or  from  pressure  owing  to  its  density  and  consequent 
inability  to  distribute  the  influences  of  the  trauma.  The 
blood-vessels  in  it  are  few  in  number  and  owing  to  the 
density  of  the  tissue  are  less  capable  of  quick  dilatation 
and  the  increased  nutrition  necessary  for  repair.  This 
condition  is  always  to  be  considered  in  chronic  inflamma- 
tion. The  repair  of  a  tissue  after  an  injury  involving 
destruction  of  complicated  structure  is  never  perfect. 
Repair  involving  cells  alone  easily  takes  place  and  is  per- 
fect, but  the  tissues  seem  to  have  lost  the  power  of  form- 
ing again  tissue  of  the  same  character  as  that  ijroduced  in 
the  embryonic  condition.  Chronic  inflammation  is  fre- 
quently the  result  of  repeated  separate  injuries  produced 
by  influences  which  come  within  the  normal,  acting  on  a 
tissue  vifhose  capacity  for  resistance  and  repair  is  low  and 
which  is  continually  lowered  by  each  succeeding  attack. 

Healing  of  the  abscess  may  take  place  in  a  number  of 
ways.  The  exudation  and  with  it  most  of  the  infec- 
tious agents  which  have  been  produced  may  be  removed 
in  the  ways  we  have  spoken  of.  There  remains  a  surface 
which  is  very  similar  to  the  surface  of  an  ulcer.  It  is 
infiltrated  with  leucocytes  and  contains  numerous  vessels 
and  young  tissue  cells.  The  bacteria  are  partly  removed, 
many  of  them  are  enclosed  in  phagocytic  cells,  the  tissue 
has  become  resistant  to  the  action  of  those  that  remain, 
and  thus  a  local  immunity  is  produced.  The  cavity  be- 
comes obliterated  by  the  contraction  of  the  tissue  and 
the  growing  together  of  the  walls. 

It  would  be  impossible  within  the  limits  of  this  article 
to  consider  further  the  special  forms  of  inflammation  due 
to  the  character  of  the  tissue  or  the  nature  of  the  injuri- 
ous agent.  In  certain  organs  the  processes  of  inflamma- 
tion may  differ  in  a  marked  degree.  In  the  kidney,  for 
instance,  there  are  lesions  which  come  under  the  broad  in- 
terpretation of  inflammation  which  are  not  found  in  any 
other  situation.  In  general,  however,  all  the  differences 
which  are  met  with  are  but  variations  of  the  processes 
which  have  been  described.  W.  T.  Councilman. 

INFLUENZA. — Influenza  is  an  acute,  self-limited,  in- 
fectious fever,  occurring  in  widely  distributed  epidemics, 
and  characterized  by  catarrhal  inflammation  of  the  respi- 
ratory and  gastro-intestinal  mucosa,  by  profound  ner- 
vous disturbances,  and  by  extreme  debility. 

Synonyms:  Febris  catarrhalis;  Epidemic  catarrhal 
Fever;  La  Grippe;  Grip;  Tac;  Horion;  La  Dando ; 
Ziep ;  Epidemischer  Husten;  Bpidemischer  ScTinupfen; 
Sehafhusten;  Blitz- Catarrh ;  Modejkher ;  Mai  Biisae ; 
Snufajitka  (Swedish);  Qual-Tong  (Chinese). 

Many  other  synonyms,  grave  and  humorous,  might  be 
listed  which  have  been  suggested  by  the  peculiarities 
of  various  epidemics,  the  national  characteristics  of  the 
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people  affected,  or  some  fancied  resemblance  of  the 
symptoms,  but  influenza,  la  grippe,  or  the  Anglicized 
grip,  have  practically  superseded  all  other  names,  in 
medical  as  well  as  lay  circles. 

Influenza  is  of  Italian  origin,  and  was  probably  first 
employed  by  the  Italian  savants  to  indicate  the  supposed 
occult  influence  of  the  stars  over  the  course  of  the  dis- 
ease. Wolff  stated  that  it  was  first  used  by  an  Italian 
author,  Gagliardi:  "Parere  sopra  I'lnfluenza  catarrale, 
che  presentamente  regna  in  Roma  e  stato  ecclesiastico, 
Roma,  1733." 

Other  authorities,  however,  trace  its  origin  to  the  Eng- 
lish writers  Pringle  and  Huxham,  the  latter  of  whom,  in 
describing  the  epidemic  of  1742-43,  writes:  "Quae  per 
totam  Europam  hoc  vere  sub  nomine  influenza  grassata 
est." 

The  derivation  of  la  grippe  is  likewise  in  doubt.  Most 
authors  refer  its  origin,  and  probably  correctly,  to  the 
French,  agripper,  to  seize,  but  others  derive  it  from  the 
Polish,  clirypka,  or  grypka,  hoarse.  It  came  into  gen- 
eral use  in  Prance  during  the  epidemic  of  1732  (Marigne : 
Description  et  traitement  d'une  affection  catarrhale  epi- 
demique  observee  en  1732,  vulgairement  appellee  la 
Grippe,  1776). 

HiSTOnioAL  Sketch. — Since  the  appearance  of  the 
fourth  volume  (1887)  of  this  Refbrbncb  Handbook, 
containing  the  brief  article  on  Influenza,  a  series  of  epi- 
demics has  swept  over  the  world,  which,  for  rapidity  of 
movement,  extent  of  distribution,  and  numbers  affected, 
rival  all  previous  visitations  of  the  disease.  This  se- 
ries, which  began  in  the  fall  of  1889,  was  the  first  gen- 
eral epidemic  of  la  grippe  since  1847-48,  and  really  intro- 
duced the  present  generation  of  practitioners  to  a  disease 
known  to  them  only  in  history,  and  thus  became  one  of 
the  notable  medical  events  of  the  latter  half  of  the  nine- 
teenth century. 

Recurring  at  a  time  when  the  study  of  the  infectious 
diseases  was  being  pushed  so  zealously  along  bacterio- 
logical lines,  and  engaging  in  its  study  the  ablest  clin- 
icians of  every  nation,  it  was  confidently  predicted  that 
the  mysterious  problem  of  its  nature  and  etiology  would 
be  speedily  solved.  While  this  prediction  has  not  been 
thoroughly  fulfilled,  our  knowledge  of  epidemic  influ- 
enza has  been  materially  increased  and  necessitates  a 
restatement  here. 

In  this  necessarily  brief  historical  sketch  we  shall  not 
attempt  a  complete  chronological  account  of  the  epidem- 
ics of  all  ages,  but  shall  allude  only  to  those  which,  from 
special  incidents,  mark  an  era  in  the  progress  of  our 
knowledge,  and  endeavor  to  trace  somewhat  in  detail  the 
course  of  the  recent  epidemics  of  1889-92. 

Medical  historians  have  interpreted  the  vague  utter- 
ances of  Hippocrates  and  Livy,  referring  to  a  disease 
which  assumed  epidemic  proportions  in  412  B.C.,  as  the 
first  written  allusion  to  influenza. 

Mention  is  made  of  an  epidemic  which  prevailed  exten- 
sively in  the  latter  part  of  the  sixth  century,  in  which 
the  prominent  symptoms  were  headache,  debility,  cough, 
and  an  irresistible  desire  to  yawn.  Sneezing  was  usually 
the  first  symptom  of  the  prevailing  distemper,  and  the 
custom  of  calling  down  "  God's  blessing  "  upon  one  who 
was  heard  to  sneeze  is  said  to  have  originated  at  this 
time. 

It  is  very  pi'obable,  as  maintained  by  many  authors, 
that  not  a  few  of  the  general  epidemics  described  in  the 
earlier  medical  chronicles  under  various  names  (catarrhal 
fever,  Italian  fever,  etc.)  were  epidemics  of  true  influenza. 

Parkes  traces  the  disease  back  to  the  ninth  century. 
In  827  and  876  epidemics  in  which  cough  was  the  most 
prominent  symptom,  and  which  also  extended  to  domes- 
tic animals  and  birds,  originated  in  Italy  and  spread  rap- 
idly over  all  Europe.  The  epidemic  of  876  is  said  to 
have  sadly  discomfited  the  victorious  army  of  Charle- 
magne on  its  return  march  from  Italy. 

But  one  epidemic,  and  that  limited  to  Germany  and 
France,  is  known  to  have  occurred  in  the  tenth  century, 
after  which  the  world  apparently  enjoyed  immunity  for 
about  two  hundred  years. 


Whatever  may  have  been  the  nature  of  these,  early 
epidemics,  our  positive  knowledge  of  influenza,  accord- 
ing to  Wilson,  dates  from  the  great  visitation  of  1510, 
which  covered  the  whole  of  Europe  and  the  British  Isl- 
ands, and  was  so  general  that  "  not  a  single  family  and 
scarce  a  person  escaped  it." 

The  epidemic  of  1557,  which  appeared  suddenly  in 
Eastern  Asia  and  spread  rapidly  to  the  West,  was  the 
first  influenza  epidemic  which  is  known  to  have  crossed 
the  Atlantic  to  America.  This  pandemic  was  very  se- 
vere in  certain  localities  and  was  attended  with  a  high 
mortality.  Five  thousand  are  said  to  have  died  in  Delft 
alone  within  a  short  period. 

During  the  past  four  hundred  years  there  have  been 
about  seventy  epidemics  of  grippe,  one-half  of  which, 
from  their  widespread  prevalence,  deserve  to  be  called 
pandemics. 

The  century  just  closed  had  thirteen  visitations ;  the 
last  important  one  previous  to  1889  was  that  of  1847,  in 
which  were  stricken  more  than  one-quarter  the  popula- 
tion of  London  and  Geneva,  and  fully  one-half  that  of 
Paris. 

The  course  of  the  later  epidemics  has  been  quite  uni- 
formly from  east  to  west.  It  is,  of  course,  only  the  gen- 
eral trend  of  the  epidemic  that  can  be  followed,  since 
every  locality  invaded  becomes  at  once  a  new  centre  from 
which  arms  of  infection  reach  out  in  every  direction. 
With  few  exceptions,  the  later  pandemics  of  influenza 
originated  in  Eastern  Asia,  where  the  disease  may  almost 
be  said  to  be  endemic.  From  this  nidus  they  travelled 
westward  across  Russia,  thence  over  continental  Europe 
and  the  British  Isles,  over  tlie  ocean  to  America,  Austra- 
lia, East  Indies,  until,  like  Puck's  girdle,  they  circled  the 
globe. 

The  epidemic  of  1889-90  followed  closely  the  beaten 
path.  The  first  cases  of  which  we  have  knowledge  oc- 
curred in  Bokhara,  Central  Asia,  in  May,  1889.  The  dis- 
ease became  quite  prevalent  in  July,  and  following  the 
lines  of  the  new  railways  slowly  invaded  other  portions 
of  the  Russian  empire. 

The  epidemic  can  be  easily  traced  through  Western 
Siberia  and  the  post-towns  and  stations  in  Russia  in  its 
march  toward  St.  Petersburg,  which  was  reached  by  the 
end  of  October,  and  two  weeks  later  it  had  assumed  such 
startling  proportions  in  that  city  as  to  attract  the  atten- 
tion of  the  civilized  world. 

From  St.  Petersburg  the  epidemic  spread  with  unpre- 
cedented rapidity,  and  the  cities  of  Western  Russia,  Cen- 
tral and  Northern  Germany,  Austria,  France,  and  the 
British  Islands  became,  in  turn,  the  scene  of  its  ravages, 
until  by  the  end  of  December  it  had  compassed  the  whole 
of  Europe.  Scattering  cases  announced  the  appearance 
of  the  disease  in  New  York  about  the  middle  of  Decem- 
ber, and  a  week  later  it  had  assumed  epidemic  propor- 
tions. From  the  seaboard  it  extended  in  every  direction, 
and  during  January,  1890,  was  generally  diffused  over 
the  United  States,  British  North  America,  the  Sandwich 
Islands,  and  Central  America  (Guatemala). 

From  its  starting-point  in  Central  Asia  the  epidemic 
also  extended  in  a  southeasterly  direction.  Malta,  Cy- 
prus, and  Egypt  were  successively  visited  in  January 
and  February.  It  was  reported  from  India  in  February, 
became  epidemic  in  March,  and  prevailed  extensively  in 
Upper  and  Lower  Burmali  during  April  and  May.  It 
reached  Arabia  in  April,  many  of  the  pilgrims  arriving 
from  India  and  the  Straits  having  sickened  on  the  voy- 
age. 

In  the  Southern  hemisphere  the  course  was  from  the 
south  northward.  Cape  Town  was  the  seat  of  its  first  ap- 
pearance in  Africa,  it  having  been  carried  thither  by 
steamers ;  thence  it  extended  northward,  reaching  Mau- 
ritius in  August,  the  Shire  Highlands  in  September,  and 
Abyssinia  in  November,  1890. 

South  America  was  reached  in  February.  Buenos 
Ayres  was  infected  presumably  by  steamer  from  Bor- 
deaux ;  thence  it  travelled  up  both  coasts  and  prevailed 
in  Brazil,  Chili,  and  other  states  during  April  and  May. 
It  was  notably  severe  in  the  province  of  Pernambuco.   It 
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was  prevalent  in  Australia  and  New  Zealand  from  March 
to  July. 

In  Iceland  it  occvirred  in  July,  and  in  some  remote 
places  of  China  and  Kashmere  during  September  and  De- 
cember. 

Dr.  Parsons,  in  his  exhaustive  report  to  the  Brit- 
ish Medical  Association,  July,  1891,  to  which  we  are 
largely  indebted  for  the  facts  above  related,  writes: 
"  Thus  assuming  the  epidemic  to  have  started  from  Rus- 
sia in  October,  it  took  about  six  weeks  or  two  months  to 
spread  over  Europe  and  reach  North  America,  rather 
more  than  two  months  to  reach  the  Cape,  three  months 
to  reach  South  America,  four  months  to  reach  India,  five 
months  to  reach  New  Zealand  and  Australia,  nine  months 
to  reach  Iceland,  ten  months  to  reach  Mauritius,  and 
nearly  a  year  to  make  some  remote  places  in  Africa  and 
Asia. " 

During  the  summer  and  fall  of  1890  influenza  was 
"smouldering  on,"  as  shown  by  the  numerous  local  out- 
breaks, usually  of  short  duration,  in  different  parts  of  the 
world. 

The  second  general  epidemic — 1891 — began  in  Janu- 
ary, and  was  but  little  less  extensive,  and  probably  more 
fatal,  than  the  one  just  sketched.  It,  too,  was  pan- 
demic, but  in  the  journey  around  the  world  the  course  of 
its  predecessor  was  reversed,  and  the  general  trend  was 
from  west  to  east. 

The  origin  of  the  epidemic  is  traced  to  New  Orleans, 
where  influenza  prevailed  extensively  and  fatally  in  Jan- 
uary, and  from  which  it  radiated  in  every  direction. 
During  February,  March,  and  April  it  spread  over  the 
Northern  States  and  was  notably  severe  in  Pittsburg  and 
Chicago  (March)  and  the  seaboard  (April).  It  was  re- 
ported from  England  in  April,  from  Germany  in  August, 
from  Scandinavia  and  Denmark  in  July,  from  Russia 
(St.  Petersburg)  in  September,  from  France  in  October, 
from  Italy  in  December,  and  thus  passed  ftom  country 
to  country  until  almost  the  whole  civilized  world  had 
been  revisited.  This  epidemic  also  ran  its  course  in 
about  one  year. 

Since  1889  each  winter  has  brought  a  recurrence  of  epi- 
demic influenza,  varying  in  extent  and  severity,  to  all 
parts  of  the  world.  Few  American  cities  have  escaped 
an  annual  visitation. 

Nature  and  Etiology. — ^It  has  been  customary  to 
regard  influenza  as  an  epidemic  catarrhal  fever,  but 
recent  denouements  have  materially  strengthened  the  be- 
lief, long  entertained  by  some,  that  it  is  really  an  infec- 
tious nervous  fever. 

Many  of  the  symptoms  are  most  readily  explicable 
upon  a  neural  basis,  while  its  bacterial  origin,  together 
with  the  knowledge  of  the  toxaemias  that  usually  attend 
upon  bacterial  infection,  gives  support  to  such  an  expla- 
nation. Much  testimony  has  accumulated  diiring  the  re- 
cent epidemics  to  show  that  the  nervous  symptoms  are 
primary  and  are  followed  by  secondary  involvement  of 
the  respiratory  and  digestive  organs.  In  a  given  case 
the  pulmonary,  gastro-intestinal,  or  cerebrospinal  symp- 
toms predominate  as  the  nervous  apparatus  of  one  or  the 
other  system  bears  the  brunt  of  the  disease. 

Nervous  symptoms  are  uniformly  present  and  usually 
pronounced,  even  in  the  mildest  forms  of  grippe,  while, 
on  the  other  hand,  in  many  of  the  worst  cases,  catarrh  of 
the  mucous  membranes  and  inflammation  of  the  respira- 
tory tract  are  totally  absent. 

Again,  when  catarrh  and  pneumonia  are  present,  they 
frequently'  assume  "  such  a  peculiar  character  as  to  lead 
to  the  suspicion  that  they  might  arise  from  irritation  of, 
or  loss  of  power  in,  the  various  nervous  mechanisms 
supplying  the  affected  parts,  and  would  therefore  have 
to  be  looked  upon  more  as  vaso-motbr  and  trophic  neu- 
roses than  as  ordinary  catarrh  and  inflammation. " 

The  histories  of  the  various  epidemics  prove  clearly 
that  the  disease  is  not  dependent  upon  climate,  soil,  sea- 
son, meteorological  or  electrical  conditions.  It  affects 
all  classes  of  people,  irrespective  of  nationality,  sex,  so- 
cial position,  or  environment,  although  infants  and  young 
children  seem  to  possess  partial  immunity.     While  no 


season  of  the  year  is  exempt,  late  autumn  and  early  win- 
ter are  the  periods  of  its  greatest  frequency. 

The  phenomena  of  influenza  are  comprehensible  only 
upon  the  theory  of  a  specific  infecting  virus  or  germ  as 
the  exciting  cause.  Its  epidemic  occurrence,  transmis- 
sion along  lines  of  ti'avel,  rapid  diffusion,  sweeping  over 
whole  continents  in  a  few  weeks,  and  affecting  nearly 
the  entire  population  in  a  certain  district  in  a  few  hours 
after  its  appearance,  indicate  some  powerful  morbific 
agent  in  the  atmosphere  which  acts  specifically  upon  the 
animal  economy. 

A  few  authors  still  cling  to  the  theory  that  the  mor- 
bific agent  is  a  miasmatic  material ;  but  the  generally  ac- 
cepted doctrine,  and  the  one  most  in  accord  with  our 
knowledge  of  the  etiology  of  infectious  diseases,  is  that 
which  makes  it  dependent  upon  the  presence  of  a  micro- 
organism. 

For  long  the  pathogenic  bacillus  eluded  the  vigilant 
search  of  bacteriologists,  although  from  time  to  time  its 
discovery  was  prematurely  announced.  Thus  Weichsel- 
baum's  lancet-shaped  diplococcus,  Klebs'  flagellatum, 
Jelly's  hassock-shaped  coccus,  Kirchner's  punctiform 
microbe,  and  Babes'  radiated  bacterium,  each  in  turn 
failed  in  the  crucial  test  and  was  relegated  to  obscurity 
along  with  Saulsbury's  infusoria  and  Seifert's  micro- 
cocci. 

At  the  time  of  the  last  revision  of  this  article  (1893) 
Richard  Pfeifler  had  just  announced  the  discovery  of  an 
organism  which  he  regarded  as  the  specific  exciting 
agent  of  influenza. 

This  conclusion  has  been  confirmed  by  later  observers 
and  is  now  universall}'  accepted,  although  positive  proof 
by  the  experimental  reproduction  of  the  typical  disease 
has  not  yet  been  satisfactorily  obtained. 

Pfeiffer's  bacillus  is  a  tiny  rodlet  0.8  to  1  /i  long  and 
0.1  to  0.3  /i  broad,  about  the  same  thickness  and  half 
the  length  of  the  bacillus  of  mouse  septicffimia.  It  is  the 
smallest  bacillus  yet  isolated,  and  in  cultures  is  recogniza- 
ble during  the  first  twenty -four  hours  only  by  means  of  a 
lens,  so  that  macroscopically  a  test  tube  containing  them 
can  scarcely  be  distinguished  from  a  sterile  one.  They 
are,  however,  readily  differentiated  by  the  peculiarity  of 
their  growth,  as  the  colonies  always  remain  separate  and 
do  not,  like  the  colonies  of  other  bacteria,  join  together 
and  form  continuous  rows.  When  neighboring  colonies 
come  together  the  contours  of  the  several  colonies  remain 
recognizable.  Under  the  microscope  they  show  a  pecul- 
iar glassy  transparency  and  are  almost  structureless. 

The  influenza  bacilli  are  stained  with  difficulty.  They 
respond  either  to  a  dilute  Ziehl-Neelsen  solution  of  car- 
bol  fuchsin  or  to  a  hot  LOiBer  methylene-blue  solution 
but  do  not  react  to  Gram's  stain. 

The  bacilli  have  been  found  in  large  numbers  in  spu- 
tum, bronchial,  pleural  and  pneumonic  exudations,  and 
in  the  blood  (Canon).  They  are  present  in  such  enor- 
mous numbers  in  the  sputum  of  influenza  patients  that 
the  bacteriological  diagnosis  is  ordinarily  a  simple 
problem. 

Inoculation  experiments  have  been  negative  in  most 
species  of  laboratory  animals  (mice,  guinea-pigs,  pigeons, 
etc.),  but  Cantani  has  recently  succeeded  in  producing 
in  rabbits  a  fatal  form  of  influenza  with  profound  ner- 
vous symptoms,  by  the  intracerebral  injection  of  living 
bacteria.  And,  contrary  to  the  usual  result  of  inocula- 
tions, the  specific  bacteria  were  found  increased  not  only 
at  the  local  seat  of  infection  but  also  in  the  circulating 
blood  and  in  remote  organs. 

It  is  highly  probable  that  the  action  of  the  morbific 
principle  of  grippe  is  not  limited  to  man.  Epizootics, 
very  similar  in  many  respects  to  the  epidemics  in  the 
human  race,  have  often  prevailed  among  domesticated 
and  wild  animals,  especially  horses,  dogs,  and  cats. 

The  attention  of  the  profession  was  first  called  to  this 
fact  by  Huxham  in  connection  with  the  epidemics  of 
1732-33.  These  epizootics  occur  independently,  but 
more  often  happen  either  simultaneously  with  or  imme- 
diately precede  or  follow  epidemics  of  influenza.  Bar- 
tholow  favors  the  view  that  the  epidemic  disease  in  ani- 
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mals  is  the  parent  of  that  in  man,  but  is  so  modified  by 
transition  that  each  succeeding  epidemic  is  milder  and 
less  aggressive. 

Tlie  contagiousness  of  influenza  has  long  been  a 
mooted  question.  The  fact  that  inoculations  thus  far 
have  been  unsuccessful  in  transmitting  the  disease  still 
remains  the  strongest  argument  for  the  negative  side  of 
the  proposition.  The  doctrine  that  contagion  is  the  most 
important  if  not  tlie  only  method  of  its  propagation  has, 
however,  been  strengthened  by  numerous  observations 
made  during  the  recent  epidemics  and  is  now  accepted 
by  most  clinicians. 

The  frequency  with  which  epidemics,  both  in  their  gen- 
eral and  in  their  local  distributions,  follow  the  regular 
lines  of  travel,  the  immunity  of  isolated  households  and 
'communities,  and  the  frequency  with  which  local  out- 
breaks have  been  traced  to  their  sources  leave,  indeed,  little 
room  for  scepticism.  It  has  been  abundantly  proved  that 
the  spread  of  influenza  is  not  materially  affected  by  the 
direction  of  the  prevailing  winds ;  and,  in  fact,  some  re- 
corded observations  indicate  that  it  may  even  travel  more 
rapidly  against  than  with  the  wind.  The  marvelous 
rapidity  with  which  influenza  sometimes  spreads  in  a 
community  once  infected  is  readily  accounted  for  by  its 
remarkably  short  period  of  incubation.  It  is  claimed  by 
many  that  personal  contact  with  infected  individuals  or 
materials  is  the  only  method  of  its  propagation.  The 
supporters  of  this  doctrine  contend  that  the  dissemina- 
tion of  disease  germs  through  the  air  must  have  its  limi- 
tations. That  they  can  be  carried  thousands  of  miles  in 
air  currents  without  dispersion  or  destruction,  or  the  as- 
sumption, on  the  other  hand,  of  a  proliferation  in  the  air 
itself,  does  violence  to  our  knowledge  of  the  life  history 
of  disease  germs.  There  are,  however,  too  many  irregu- 
larities in  the  behavior  of  grippe  epidemics,  not  neces- 
sary to  be  enumerated  here,  to  permit  us  to  accept  per- 
sonal contact  as  the  only  factor  in  its  propagation. 
Hirsch  has  pointed  out  that  notwithstanding  the  modern 
facilities  of  intercommunication  and  rapid  transit,  epi- 
demics do  not  ti'avel  more  rapidly  now  than  under  the 
old  regime. 

The  passengers  and  crews  of  ships  which  have  sailed 
from  non-infected  ports,  and  have  held  no  communica- 
tion with  other  ships,  have  been  repeatedly  attacked  in 
mid-ocean. 

The  following  striking  instance  is  related  by  Sir 
Thomas  Watson:  The  frigate  Stag  anchored  at  Berry 
Head,  on  the  Devonshire  coast,  all  on  board  well,  April 
3d,  1833,  the  very  day  on  which  Watson  saw  his  first 
cases  of  influenza  in  London.  The  breeze  was  off  the 
land,  and  in  half  an  hour  after  dropping  anchor  forty 
men  were  down  with  influenza;  six  hours  later  the  num- 
ber was  increased  to  sixty,  and  soon  reached  one  hundred 
and  sixty. 

The  period  of  incubation  is  very  variable,  both  in  indi- 
vidual cases  and  in  different  epidemics.  It  may  develop 
almost  immediately  after  exposure,  from  which  it  has 
received  one  of  its  popular  names,  JUghtniiig  Catarrh, 
BUtz-Cata/rrli ;  but  in  other  instances  there  is  an  incuba- 
tion period  lasting  from  a  few  hours  to  several  da3's. 

Dr.  Goodhart  has  recorded  some  startling  instances  of 
the  suddenness  with  which  strong  men  engaged  in  their 
ordinary  vocations  were  stricken  with  the  disease. 

Influenza  is  no  respecter  of  sex  or  age,  though  males 
between  tiie  ages  of  twenty  and  fifty  years  seem  most 
susceptible  to  the  infection. 

One  attack  does  not  confer  immunity  from  subsequent 
ones,  and  a  few  persons  even  experience  a  second  seizure 
during  the  same  epidemic.  An  epidemic,  as  a  rule,  lasts 
from  four  to  eight  weeks  in  a  given  locality,  although 
many  run  a  shorter  course  and  often  end  as  suddenly  as 
they  began.  The  rate  of  progress  varies  greatly,  not  only 
in  different  epidemics  but  also  in  the  same  epidemic  as 
it  spreads  over  different  districts. 

There  is  no  causative  relation  between  influenza  and 
other  epidemic  or  infectious  diseases.  The  statement 
that  prevalent  infectious  diseases  abate  in  frequency  and 
intensity  upon  the  appearance  of  grippe  is  not  sustained 


by  facts.  Neither  is  there  any  ground  for  the  popular 
belief  that  cholera  follows  in  the  wake  of  influenza.  In 
some  instances,  notably  in  1831,  1847,  and  1856,  the  two 
diseases  have  been  closely  associated  in  point  of  time, 
but  the  official  report  of  the  French  commission  fully  in- 
dorses the  conclusion  of  Gluge  and  Smolensky  that  the 
association  was  purely  accidental. 

MoBBiD  Anatomy. — The  anatomical  lesions  found 
after  death  give  meagre  information  as  to  the  pathology 
of  influenza.  A  fatal  termination  is  almost  invariably 
due  to  complications,  and  the  structural  changes  found 
post  mortem  are  characteristic  of  the  secondary  dis- 
ease, and  not  of  influenza.  Death  rarely  occurs  in  un- 
complicated cases.  The  lesions  peculiar  to  influenza  are 
almost  exclusively  locahzed  upon  the  respiratory  mucous 
membrane.  The  mucous  lining  of  the  larynx,  trachea, 
and  bronchial  tubes  is  hypergemic,  swollen,  and  covered 
with  frothy  or  viscid  niuco-pus.  The  catarrh  may  ex- 
tend to  the  finer  bronchi,  but  is  ordinarily  limited  to  the 
trachea  and  larger  tubes.  The  bronchial  glands  are 
sometimes  enlarged  and  softened.  The  gastric  and  intes- 
tinal mucous  membrane  is  more  or  less  congested  in  a 
considerable  portion  of  the  cases.  The  solitary  and  ag- 
minate glands  of  the  intestine  are  not  usually  impli- 
cated. 

Kernig,  of  St.  Petersburg,  found  the  spleen  enlarged 
in  all  cases  which  came  under  his  care. 

Symptoms. — The  complexus  of  symptoms  of  influenza 
is  exceedingly  varied,  and  this  variability  extends  not 
only  to  different  epidemics,  but  also  to  individual  cases 
of  the  same  epidemic.  In  many  cases  the  attack  closely 
resembles  an  ordinary  catarrh,  with  little  fever  and 
slight  hyperaemia  of  the  naso-pharyngeal-  mucosa ;  again, 
it  assumes  the  form  of  an  intense  infectious  fever,  with 
profound  involvement  of  the  nervous  centres,  while  be- 
tween these  extremes  are  found  cases  of  almost  every 
grade  of  severity,  and  almost  every  combination  of 
symptoms. 

Many  attempts  have  been  made  satisfactorily  to  clas- 
sify the  protean  forms  of  the  disease.  The  classification 
most  generally  followed  by  recent  writers,  one  which  is 
a  modification  of  that  long  ago  proposed  by  Hufeland, 
is  into : 

1.  The  nervous  form. 

3.  The  catarrhal  or  respiratory  form. 

3.  The  gastrointestinal  form. 

It  is  estimated  that  in  the  recent  epidemics  about  fifty- 
five  per  cent,  of  the  cases  belong  to  the  nervous,  thirty 
per  cent,  to  the  catarrhal,  and  fifteen  per  cent,  to  the 
gastro-intestinal  form  of  the  disease.  These  estimates 
will  undoubtedly  have  to  be  changed  for  different  locali- 
ties. Accoi'ding  to  the  observation  of  the  writer,  ner- 
vous symptoms  predominated  in  about  eighty -five  per 
cent,  of  the  cases  in  the  epidemic  of  1889-90,  while  in 
that  of  1891  the  catarrhal  and  gastric  forms  were  more 
common  and  severe,  but  still  constituted  a  small  percent- 
age of  the  cases.  The  division  is,  however,  purely  arbi- 
trary, and  finds  its  chief  value  in  emphasizing  the  fact 
that  the  brunt  of  the  attack  may  fall  upon  any  one  of 
the  three  great  systems. 

Influenza  usually  begins  abruptly,  but  is  occasionally 
preceded  by  a  feeling  of  indisposition  or  malaise  of  from 
a  few  hours'  to  several  days'  duration.  A  distinct  chill, 
or,  oftener,  a  mere  chilliness,  is  at  once  followed  by  a 
rise  of  temperature  and  the  symptoms  of  a  naso-pharyn- 
geal catarrh,  with  cough,  sore  throat,  frontal  headache, 
pains  in  and  general  soreness  of  the  limbs,  depression 
of  spirits,  and  sometimes  with  gastrointestinal  disturb- 
ances. 

The  fever  is  remittent  in  type,  variable  in  intensity, 
rarely  exceeds  104°  F.  in  uncomplicated  cases,  and  sub- 
sides by  lysis,  rather  than  by  crisis.  As  a  rule,  the  tem- 
perature reaches  its  maximum  at  the  beginning  or  early 
in  the  attack,  and  often  drops  below  normal  during  con- 
valescence. 

A  subnormal  temperature  has  also  been  noted  by  many 
during  the  progress  of  the  disease,  accompanied  usually 
by  surface  coldness,  feeble  circulation,  and  other  evi- 
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dences  of  depression.  The  later  epidemics  were  peculiar 
in  the  lai'ge  number  of  cases  in  which  the  fever  took  on 
a  continuous  type,  and  persisted  for  two  or  three  weeks, 
resembling  in  many  of  its  features  a  mild  typhoid  fever. 

Anomalous  cases  were  also  recorded  in  which  the  whole 
course  of  the  disease  was  afebrile,  and,  according  to  Eich- 
horst,  these  were  particularly  liable  to  nervous  explo- 
sions. 

Tlie  pulse  is  moderately  Increased  in  frequency  and 
changeable  in  rhythm  and  quality.  The  tendency  to 
cardiac  asthenia,  so  pronounced  in  grave  cases,  often  be- 
comes a  serious  menace  in  those  of  moderate  severity. 
An  extraordinary  slowing  of  the  pulse  is  sometimes  ob- 
served. The  pulse  may  register  only  in  the  forties  or 
fifties  and  naturally  excites  fears  of  some  cerebral  com- 
plication. This  abnormal  retardation  belongs  to  the  nat- 
ural history  of  the  disease,  although  it  is  often  errone- 
ously attributed  to  remedies,  especially  if  digitalis  or 
other  cardiac  sedatives  have  been  administered. 

Coincidently  with  the  fever,  and  sometimes  preceding 
it,  the  symptoms  of  an  acute  catarrh  of  the  upper  air 
passages  are  manifested. 

There  are  frequent  paroxysms  of  sneezing,  a  feeling  of 
stuffiness  in  the  head,  the  eyes  are  suffused  and  watery, 
and  coryza  with  an  abundant  secretion  of  mucus  speed- 
ily follows.  The  mucous  membrane  of  the  nose,  mouth, 
frontal  sinus,  pharynx,  and  larynx  is  congested.  The 
voice  becomes  hoarse  or  reduced  to  a  whisper.  Cough 
is  rarely  absent,  usually  severe,  and  recurs  in  paroxysms 
which  harass  the  patient  day  and  night.  At  first  it  is 
harsh  and  brassy  and  attended  with  a  scanty  muco-serous 
expectoration,  which,  as  the  disease  progresses,  becoines 
abundant,  muco-purulent,  and  often  blood-streaked. 

Sharp  pains  ia  the  sides  and  under  the  sternum,  dysp- 
noea, and  suffocative  paroxysms  are  experienced,  and, 
as  was  long  ago  pointed  out  by  Graves,  of  Dublin,  often 
without  any  recognizable  intrathoracic  lesion.  The 
catarrhal  process  does  not,  as  a  rule,  extend  below  the 
larynx  or  trachea,  but  if  it  should  invade  the  lower  air 
passages,  the  deepening  of  the  symptoms  at  once  an- 
nounces the  fact  and  the  illness  assumes  a  more  serious 
aspect. 

Nervous  symptoms  are  uniformly  present,  but  vary 
greatly  in  intensity.  In  some  epidemics,  notably  in 
1889-90,  they  predominated  over  all  other  symptoms. 
Sevei'e  headache,  usually  frontal,  and  pain  in  the  eye- 
balls are  rarely  absent.  The  head  pain  comes  on  sud- 
denly, is  nearly  continuous,  dull,  and  throbbing,  with 
frequently  recurring  paroxysms  of  atrocious  severity. 
It  is  exaggerated  by  pressure  or  movement,  and  is  often 
associated  with  hyperaesthesia  of  the  scalp  and  neck. 

With  the  headache  there  is  stiffness  and  soreness  over 
the  entire  body,  as  if  it  had  been  beaten,  and  a  backache 
which  in  its  intensity  is  suggestive  of  dengue  or  small- 
pox. 

The  patient  either  lies  perfectly  quiet,  to  prevent  the 
suffering  which  the  slightest  movement  causes,  or  tosses 
restlessly  about  in  the  futile  effort  to  find  a  position  of 
comfort.  Sharp  neuralgic  pains  dart  along  the  principal 
nerve  trunks,  but  show  a  decided  preference  for  the  tri- 
geminal, intercostal,  lumbo-abdominal,  and  sciatic  nerves. 
These  neuralgias  are  often  intermittent,  but  do  not  ex- 
hibit the  periodicity  of  ordinary  malarial  neuralgias. 

Persistent  insomnia  or  unrefreshing  snatches  of  sleep 
filled  with  painful  dreams  add  to  the  patient's  distress. 
Delirium  of  a  mild  type  is  usually  present,  and  is  often 
marked  when  the  fever  is  slight.  In  exceptional  cases  it 
becomes  so  furious  as  to  overshadow  all  other  symptoms. 
Coming  on  late  in  the  disease  it  often  announces  the  onset 
of  some  complication. 

Vertigo,  especially  on  rising,  and  muscular  tremor  are 
not  uncommon.  Convulsions  and  coma  are  rare,  but 
may  develop  with  the  initial  fever  or  at  any  subsequent 
period. 

The  extreme  mijscular  weakness,  amounting  at  times 
to  a  serious  depression  of  the  vital  powers,  is  a  pecul- 
iar feature  of  influenza.  The  debility  is  wholly  dispro- 
portionate to  the  amount  of  fever  or  the  severity  of 


other  symptoms,  and  generally  reaches  far  into  conva- 
lescence. 

The  mental  condition  harmonizes  with  the  physical 
depression.  When  thoroughly  under  the  grippe  influ- 
ence, the  patient  shrinks  from  mental  as  he  does  from 
physical  exertion,  is  vacillating,  foreboding,  and  often 
becomes  a  veritable  "Jacques"  in  his  melancholy. 

While  restlessness  and  wakefulness  characterize  most 
epidemics,  others  are  equally  marked  by  somnolence. 
Thus  the  remarkable  epidemic  of  1713  is  known  as  the 
sleeping  sickness,  from  the  almost  universal  presence  of 
this  symptom. 

The  disturbances  of  the  digestive  organs  are  generally 
mild  and  consist  of  anorexia,  coated  tongue,  epigastric 
tenderness,  abdominal  pains,  and  constipation.  The 
tongue  is  heavily  furred,  flabby,  deeply  indented  by 
the  teeth,  and  ti'emulous.  The  breath,  as  a  rule,  is  pecul- 
iarly offensive.  Nausea  and  vomiting  sometimes  usher 
in  the  attack  and  may  continue  throughout  its  course. 
At  times  the  force  of  the  disease  is  expended  in  the  jn- 
testinal  tract  and  causes  severe  colicky  pains,  tympa- 
nites, and  obstinate  diarrhoea.  The  stools,  at  first  bilious 
and  fetid,  soon  take  on  a  dysenteric  character  or  become 
larger  and  watery,  like  the  discharges  of  cholera  nostras, 
and  are  accompanied  with  vomiting,  leg  cramps,  and 
rapid  prostration.  The  digestion  remains  impaired  for 
some  time  after  the  subsidence  of  the  acute  symptoms, 
and  not  only  retards  convalescence,  but  favors  a  return 
of  the  gastro-intestinal  derangements  upon  the  slightest 
indiscretion  of  diet. 

An  enlarged  spleen  is  commonly  present  and  bears  tes- 
timony to  the  systemic  infection. 

The  urine  is  scanty,  high-colored,  and  contains  abun- 
dant urates.  Albumin  and  casts,  hyaline  and  epithelial, 
are  present  in  a  limited  number  of  cases  not  necessarily 
of  the  gravest  type.  The  integrity  of  the  kidneys  is 
rarely  permanently  impaired.  Cystitis  is  sometimes  met 
with,  and  retention  of  urine  in  elderly  persons  is  toler- 
ably common. 

The  presence  of  an  hemorrhagic  tendency  has  been  re- 
marked by  many  observers.  Epistaxis  and  menorrhagia 
are  the  most,  and  cerebral  hemorrhage  the  least  common 
of  the  accidents  dependent  upon  this  tendency. 

Eruptions  are  occasionally  seen,  of  which  herpes,  urti- 
caria, and  erythema  constitute  the  chief  examples. 

The  disease  attains  its  height  on  the  second  or  third 
day  and  then  rapidly  declines,  covering  a  period  of  from 
four  to  seven  days  in  its  full  evolution ;  but  in  the  graver 
cases,  or  in  those  distiirbed  by  complications,  recovery 
may  be  indefinitely  delayed. 

Convalescence  is  often  announced  by  the  appearance 
of  some  critical  discharge,  such  as  profuse  sweating,  a 
copious  secretion  of  bronchial  mucus,  a  free  discharge  of 
sedimentary  urine,  or  a  profuse  diarrhoea. 

After  complete  apyrexia  has  ensued,  there  is  not  infre- 
quently a  temporary  return  of  the  fever  and  other  symp- 
toms not  dependent  upon  the  presence  of  a  complicating 
disorder.  This  new  outbreak  is  usually  of  brief  dura- 
tion, and  should  be  considered  an  exacerbation  rather 
than  a  relapse.  It  is  apt  to  appear  on  the  fifth  or  seventh 
day  of  the  disease,  and  is  oftenest  seen  in  those  who  have 
committed  some  error  of  diet  or  have  undergone  some 
exposure.  True  relapses  are,  however,  not  uncommon 
or  free  from  danger. 

Complications  and  Sequels. — While  there  has  been 
of  late  a  tendency  to  exaggerate  the  frequency  and  im- 
portance of  the  complications  and  sequelae  of  influenza, 
the  fact  remains  that  thei'e  is  scarcely  another  disease  so 
liable  to  intercurrent  disorders  or  to  serious  afteif -effects. 
The  more  common  of  these  are  divisible  into  two  groups: 
First,  those  which  are  the  direct  outgrowth  of  the  lesions 
in  the  mucous  membranes  and  parenchymatous  tissues; 
and,  second,  the  sensory-motor  derangements,  which  re- 
sult from  the  action  of  tiie  grippe  toxin  upon  the  cerebro- 
spinal centres.  Among  the  rarer  affections  belonging  to 
the  flrst  group  may  be  mentioned  circumscribed  ulcera- 
tion of  the  vocal  cords,  abscess  of  the  larynx,  oedema  of 
the  glottis,  and  paralysis  of  the  muscles  of  the  throat. 
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Otitis  media  is  comparatively  common.  The  inflam- 
mation does  not,  as  a  rule,  proceed  to  suppuration,  but 
is  rebellious  to  treatment  and  occasionally  ends  in  mas- 
toiditis. In  fact,  more  cases  of  mastoid  disease  requir 
ing  operation  are  attributed  to  influenza  than  to  any  other 
constitutional  disease. 

It  is  worthy  of  remark  that  the  pain  in  the  mastoid  re- 
gion is  often  comparatively  slight  even  when  the  local 
disease  is  extensive  and  severe. 

Bronchitis  and  pneumonitis  are  by  far  the  most  fre- 
quent and  fatal  complications  of  tliis  group.  Authors 
have  endeavored  to  show  that  these  affections,  when  as- 
sociated with  influenza,  are  peculiar  in  nature  and  symp- 
tomatology. According  to  Elliott  "  the  grip-lung  has  a 
long  and  varying  condition  of  passive  blood  stasis  unac- 
companied by  rSles.  If  resolution  occurs  within  three  or 
four  days,  it  is  accompanied  by  large  mucous  rSles,  and 
no  time  is  given  for  the  slow  appearance  of  bronchial 
breathing  or  bronchophony ;  but  during  the  long-contin- 
uajice  of  the  blood  stasis  an  exudation  occurs,  increasing 
slowly,  which  will  give  in  time  some  bronchophony  and 
bronchial  breathing,  but  never  so  complete  as  in  pneu- 
monia. Resolution  never  occurs  in  these  cases  with  the 
suddenness  that  chai-acterizes  it  in  acute  pneumonia.  The 
condition  passes  off  as  gradually  as  it  is  formed.  The 
sharp,  clear-cut,  and  sudden  phases  of  the  pneumonia 
attack  separate  it  clearly  from  the  obscure,  irregular,  and 
slow  phases  of  the  grip-lung." 

Da  Costa,  in  a  clinical  lecture,  describes  the  character- 
istic influenza  lung  as  one  "  in  which  intense  congestion 
occurs,  with  patches  of  collapse  and  with  spots  of  local- 
ized consolidation  here  and  there,  if  consolidation  happen 
at  all.  Yet  there  are  instances  in  which  real  croupous 
pneumonia  takes  place,  involving  considerable  portions 
of  the  lungs.  But  these  are  comparatively  rare,  and  true 
lobar  pneumonia  is  not  nearly  so  characteiistic  of  the  in- 
fluenza lung  as  the  other  form. " 

Osier,  with  whom  the  writer  is  in  full  accord,  admits 
tliat  pneumonitis  complicating  influenza  sometimes  runs 
an  atypical  and  very  obscure  course ;  but  these  cases  are 
exceptional,  and  all  the  anomalies  mentioned  by  writers 
as  peculiar  to  influenza  are  found  in  many  large  series  of 
cases  of  pneumonia. 

It  is  highly  important  to  bear  in  mind  what  has  been 
previously  stated,  that  lung  complications  are  liable  to 
creep  on  insidiously,  and  that  in  the  presence  of  anoma- 
lous symptoms,  whether  referred  to  the  respiratory  tract 
or  not,  the  chest,  as  a  matter  of  routine,  should  be  care- 
fully interrogated.  Pleurisy  and  empyema  are  not  un- 
common complications.  As  a  matter  of  fact,  when 
pleurisy  occurs  it  is  apt  to  take  on  the  suppurative  form. 
Abscess  of  the  lung  has  been  noted.  That  influenza 
bears  an  etiological  relation  to  phthisis  pulmonalis,  espe- 
cially in  the  presence  of  the  disposition,  can  no  longer  be 
doubted.  It  is  furthermore  a  matter  of  common  obser- 
vation that  consumptives  fare  badly  during  the  preva- 
lence of  the  epidemic  influence. 

Watson  and  Curtin  call  attention  to  the  fact  that  dur- 
ing the  recent  epidemics  many  chronic  catarrhal  cases 
in  which  the  lungs  were  involved  resembled  closely,  and 
were  often  mistaken  for,  phthisis.  There  were  present 
night  sweats,  cough,  diarrhoea,  fever,  and  emaciation, 
while  the  physical  signs  also  agreed  with  those  of 
phthisis  in  all  but  dulness  on  percussion,  which  was  ab- 
sent. These  writers,  in  speaking  of  the  relationship  be- 
tween phthisis  and  influenza,  make  the  following  remark- 
able statements;  "The  catarrhal  condition  remains  and 
causes  a  breaking  down  of  lung  tissue.  These  cases, 
while  presenting  the  physical  signs  of  phthisis  and  ter- 
minating finally  in  death,  showed  during  life,  on  exami- 
nation of  sputum,  no  bacilli.  In  the  fall  of  1890,  in  the 
Piiiladelphia  Hospital,  the  sputa  of  fourteen  cases  of 
phthisis  examined  (several  times  and  by  different  meth- 
ods) for  bacilli  showed  them  abundant  in  foui-,  few  in 
six,  absent  in  four  cases.  In  the  fall  of  1891,  after  most 
of  the  old  cases  of  phthisis  had  died,  twelve  out  of 
twenty-eight  cases  were  found  free  from  bacilli,  and  in- 
variably with  histories  dating  from  an  influenzal  attack." 


Thrombosis,  both  arterial  and  venous,  is  not  very  rare 
either  as  a  sequel  or  as  a  complication.  Leyden  and  Gutt- 
mann  have  alone  collected  twenty-eight  cases  of  phleg- 
masia alba  dolens. 

The  nervous  disturbances  which  occur  during  and  after 
grippe  are  equally  important. 

Althaus  reflects  the  opinion  of  neurologists  in  the  state- 
ment: "That  as  a  powerful  etiological  factor  of  protean 
forms  of  nerve  disease  influenza  stands  facile  princeps 
among  all  infectious  fevers. " 

The  organic  nervous  diseases  most  frequently  observed 
may  be  enumerated,  in  the  order  of  their  frequency,  as 
neuritis,  meningitis,  myelitis,  and  cerebritis. 

Multiple  neuritis  is  less  common  than  the  local  forms, 
of  which  latter  neuritis  of  the  supra-orbital,  intercostal, 
and  sciatic  nerves  are  of  tenest  met.  But  "  isolated  neu- 
ritis of  almost  every  cranial  nerve  has  been  recorded  with 
such  resulting  conditions  as  optic  atrophy,  loss  of  smell 
and  taste,  ophthalmoplegias,  both  internal  and  external, 
oculo-motor,  facial,  bulbar  and  pseudo-bulbar  palsies  of 
various  types,  including  true  pneumogastric  paralysis " 
(Mills). 

Leptomeningitis  (pia-arachnoid)  and  cerebrospinal 
meningitis  are  the  commonest  types  of  meningeal  inflam- 
mations. 

Bristowe  has  reported  two  cases  of  cerebral  abscess, 
and  has  seen  others  in  which  the  symptoms  would  jus- 
tify such  a  diagnosis. 

Convulsions  have  been  repeatedly  observed,  and  in  a 
few  instances  the  epileptic  habit  has  been  permanently 
established.     Mills  has  seen  two  cases. 

Poliomyelitis  anterior  is  the  form  of  spinal-cord  dis- 
ease most  frequently  associated  with  influenza.  Tempo- 
rary jDaralysis  of  one  or  more  limbs,  evidently  of  spinal 
origin,  is  occasionally  seen.  Abolition  of  the  patellar  re- 
flex has  been  noted. 

Neuralgic  attacks,  severe,  persistent,  and  involving 
any  of  the  nerve  trunks  are  perhaps  the  commonest  of 
the  post-influenzal  neuroses.  The  rekindling  of  old  and 
fading  neuralgias  during  convalescence  is  another  of  the 
curious  features  of  the  disease. 

Neurasthenia,  both  cerebral  and  spinal,  hysteria  and 
hysteroepilepsy,  with  their  illimitable  repertory  of  dis- 
ease mimicries,  were  frequent  sequels  in  the  late  epi- 
demics. 

Insanity  is  not  rare.  It  usually  takes  the  foi-m  of  mel- 
ancholia, with  hypochondriacal  or  religious  delusions  and 
decided  suicidal  impulses.  Leledy,  Ladame,  and  others 
believe  that  influenza  may  act  either  as  an  exciting  or  as 
a  predisposing  cause,  but  that  there  is  always  an  antece- 
dent acquired  or  inherited  predisposition.  The  onset  is 
often  sudden  and  bears  no  relation  to  the  severity  of  the 
febrile  attack.  The  insane  are  less  disposed  to  contract 
grippe  than  the  sane,  and  its  occurrence  is  sometimes  at- 
tended by  a  remission  in  the  mental  symptoms.  Althaus 
also  recognizes  as  a  rare  post-grippal  neurosis  a  pecul- 
iarly rapid— galloping— form  of  general  paralysis  of  the 
insane,  of  which  he  has  seen  a  few  examples. 

Biermer,  Gottschalk,  and  others  remark  upon  the  fre- 
quent occurrence  of  severe  hemorrhagic  endometritis.  In 
these  cases  the  uterus  is  enlarged  and  sensitive,  and  the 
hemorrhage  profuse.  It  has  long  been  known  that 
women  sick  with  influenza  were  subject  to  profuse  and 
painful  menstruation,  and,  on  the  other  hand,  that  the 
menses  were  apt  to  return  to  those  suffering  from  amen- 
orrhoea.  Pregnant  women  are  liable  to  abort  under  the 
same  conditions. 

In  conclusion,  it  is  all  important  to  bear  in  mind  the 
tendency  of  influenza  to  develop  latent  into  active  dis- 
ease. This  is  particularly  noted  in  lesions  of  the  heart 
lungs,  and  kidneys.  Under  the  baneful  influence  of  a 
grippe  mfection  a  slight  albuminuria  may  be  changed 
into  a  rapidly  fatal  nephritis,  or  a  mild  cardiac  affection 
may  speedily  result  in  degeneration  of  the  muscular 
walls  of  the  heart  with  dilatation  of  its  cavities,  or  a 
slumbering  tuberculosis  may  be  awakened  into  fatal  ac- 
tivity. 

Pkognosis.— Uncomplicated  cases  of  influenza  end  in 
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recovery.  The  prognosis  is  modified  somewhat  by  the 
character  of  the  prevailing  epidemic  and  the  physical  con- 
dition of  those  affected.  The  extremes  of  life  and  those 
debilitated  by  disease  or  vicious  habits  bear  influenza 
badly.  Infants  are  fortunately  less  likely  than  adults 
to  contract  the  disease.  The  mortality  is  largely  due  to 
complications  or  to  its  development  in  those  suffering 
from  advanced  pulmonary,  cardiac,  or  renal  affections. 

Diagnosis. — Influenza  is  not  likely  to  be  mistaken  in 
its  epidemic  form.  The  numbers  affected,  the  fever,  the 
catarrhal  phenomena,  the  prominence  of  the  nervous 
symptoms,  and  the  rapid  course  will  readily  establish  the 
diagnosis.  Influenza  bears  a  striking  resemblance  to 
non-specific  catarrh  caused  by  atmospheric  changes,  but 
it  is  only  in  those  isolated  cases  which  herald  the  ap- 
proach of  an  epidemic  that  this  similarity  could  mislead. 

The  only  difficulty  in  diagnosis  attaches  to  those  cases 
occurring  during  the  prevalence  of  an  epidemic  of  grippe 
in  which  coryza  is  absent  and  the  symptoms  are  those  of 
a  general  fever.  Some  of  these  cases  bear  a  striking  re- 
semblance to  typhoid  fever.  The  continued  fever,  delir- 
ium, epistaxis,  diarrhoea,  and  prostration  are  common  to 
both,  but  the  temperature  charts  and  progress  of  the  dis- 
eases are  very  dissimilar. 

In  other  cases  the  suddenness  and  violence  of  the  onset, 
the  variety  and  intensity  of  the  nervous  symptoms,  and 
the  irregular  febrile  movement  are  very  like  epidemic 
cerebrospinal  fever. 

Dengue  and  the  nervous  type  of  influenza  have  many 
symptoms  in  common,  but  the  former  is  pre-eminently  a 
disease  of  tropical  climates.  In  our  own  country  it  is 
confined  to  the  Gulf  States  and  rarely  extends  beyond 
the  thirty-second  parallel.  Only  once  (1780)  has  it 
reached  as  far  north  as  Philadelphia.  It  was  at  that 
time  described  by  Dr.  Rush  under  the  name  of  bilious 
remitting  fever. 

Prevention. — Little  has  been  attempted  in  the  way  of 
prophylaxis,  Notwithstanding  the  impi'oved  technique 
of  modern  bacteriologists,  thus  far  all  attempts  to  isolate 
the  specific  toxin  have  been  negative,  nor  has  any  one 
yet  succeeded  in  producing  a  protective  or  curative 
serum.  It  has,  however,  been  proposed,  on  account  of 
its  undoubted  contagiousness,  to  isolate  those  suffering 
from  the  disease  and  to  close  the  schools  and  places  of 
public  resort  during  an  epidemic. 

But  the  volatile  nature  of  the  pathogenous  material 
and  the  remarkable  rapidity  with  which  influenza 
spreads — its  whole  career  from  inoculation  to  full  devel- 
opment being  only  a  matter  of  hours — will  doubtless 
render  abortive  all  attempts  at  quarantine. 

It  has  been  abundantly  proved  that  during  the  prev- 
alence of  the  epidemic  influence  those  who  are  over- 
fatigued  or  much  exposed  in  the  open  air,  especially  at 
night,  are  more  susceptible  to  the  disease.  The  lesson  to 
be  drawn  from  this  fact  is  obvious  and  should  be  heeded 
by  the  aged  and  debilitated. 

Considerable  testimony  has  been  collected  to  show  that 
vaccination  with  animal  lymph  furnishes  immunity 
against  influenza.  Dr.  Goldschmidt,  of  the  Island  of 
Madeira,  was  the  first  to  call  attention  to  this  fact.  The 
island  suffered  from  a  double  invasion  of  smallpox  and 
grippe,  and  in  investigating  the  relationship  between  the 
two  diseases  he  ascertained  that  out  of  112  persons  suc- 
cessfully revaccinated  not  one  contracted  influenza;  and 
of  98  in  whom  revaccination  was  attempted  but  failed, 
only  15  showed  any  symptoms  of  the  disease.  In  an  iso- 
lated villa  there  were  27  inhabitants,  of  whom  13  had 
been  recently  vaccinated.  These  all  escaped,  but  the  15 
who  had  not  been  vaccinated  were  afl:ected.  Althaus, 
who  strongly  advocates  the  protective  power  of  vaccina- 
tion, refers  to  illustrations  which  came  to  his  knowledge, 
in  which  small  clusters  of  recently  vaccinated  persons 
remained  untouched,  although  surrounded  by  and  freely 
mingling  with  grippe-stricken  people.  The  well-known 
immunity  of  children  is  likewise  attributed  to  the  pro- 
tective influence  of  vaccination.  It  is  stated  that  in  the 
German  array,  where  revaccination  is  systematicallj''  en- 
forced, influenza  was  less  prevalent  and  less  fatal  than 
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in  civil  life.  While  influenza  affected  forty-two  per 
cent,  of  the  population  of  Berlin,  and  about  sixty-four 
per  cent,  of  that  of  Paris,  its  prevalence  in  the  German 
army  amounted  to  only  a  little  more  than  eleven  per 
cent.  A  number  of  garrisons  were  entirely  spared,  while 
the  inhabitants  of  the  adjacent  towns  suiffered  severely, 
and  it  is  further  stated  that  no  garrison  was  ever  affected 
with  influenza  when  the  civil  population  escaped.  When 
an  outbreak  did  occur  in  a  military  post,  it  was  found 
that  those  affected  were  almost  exclusively  soldiers  who 
had  not  been  recently  revaccinated.  And,  finally,  statis- 
tics show  that  the  average  duration  of  the  disease  is 
shorter,  complications  are  less  frequent,  and  the  death 
rate  is  lower  in  military  than  in  civil  life. 

Treatment. — Influenza  is  a  self-limited  disease  of 
short  duration.  There  is  no  specific  and  the  treatment 
is  largely  symptomatic.  In  view  of  the  many  severe 
complications  and  sequelae  which  may  arise,  every  case 
should  be  regarded  as  serious  enough  to  necessitate  con- 
finement, at  least  within  doors,  until  the  fever  has  disap- 
peared. The  experience  of  the  late  epidemics  de- 
monstrated that  those  who  remained  in  bed  from  the 
beginning  of  the  illness  not  only  appreciably  shortened 
the  attack  but  made  a  pleasanter  convalescence. 

Rest  in  bed,  a  mild  calomel  purge  or  saline  draught, 
cooling  drinks,  an  occasional  Dover's  powder  to  quiet 
cough,  and  the  employment  of  such  general  hygienic 
and  dietetic  measures  as  are  indicated  in  acute  infectious 
diseases  will  meet  every  indication  in  simple,  uncompli- 
cated cases. 

In  the  futile  search  for  a  specific  all  of  the  leading 
remedies,  new  and  old,  received  an  extensive  trial  in  the 
recent  epidemics.  The  coal-tar  derivatives — acetanilid, 
antipyrin,  and  phenacetin— were  all  extensively  used, 
but  phenacetin,  from  its  greater  safety  and  the  absence 
of  unpleasant  after-effects,  deservedly  had  the  greatest 
popularity.  Given  early  in  the  attack,  it  rarely  failed  to 
relieve  the  headache,  lower  the  temperature,  and  lessen 
the  muscular  soreness  and  tired  feeling.  The  writer  ob- 
tained excellent  results  from  its  combination  with  qui- 
nine or  salol  and  caffeine. 

Salicin  is  an  eligible  remedy.  It  acts  as  a  mild  tonic, 
reduces  temperature,  excites  perspiration,  and  relieves 
the  gastro-intestinal  irritation.  Its  taste  is  objectionable. 
Quinine  in  medium-sized  doses  may  be  advantageously 
given  throughoiit  the  sickness,  but  is  especially  indicated 
in  the  later  stages  and  in  delayed  convalescence.  When 
the  head  pain  and  muscular  soreness  are  prominent  the 
salicylate  of  cinchonidine  is  preferable  to  quinine,  and  is 
supposed  to  possess  decided  prophylactic  powers.  Stron- 
tium salicylate  (gr.  v.  to  xx.)  is  a  remedy  of  great  value 
and  is  better  borne  than  the  sodium  salt.  The  insomnia, 
as  a  rule,  readily  yields  to  the  bromides  or  chloralamid. 
The  singularly  depressing  effects  of  grippe  on  the  mental 
and  physical  powers  strongly  contraindicate  the  use  of 
lowering  measures  and  remedies.  Stimulants,  preferably 
some  form  of  ammonia  or  alcohol,  should  be  resorted  to 
on  the  first  evidence  of  failing  strength.  In  the  presence 
of  great  thoracic  distress  or  heart  failure  a  timely  use  of 
the  heart  tonics,  of  which  digitalis  and  caffeine  are  the 
best  representatives,  may  avert  the  threatened  danger. 
Strychnine  alone,  or  in  combination  with  tonics,  is  the 
most  reliable  drug  with  which  to  tone  up  the  feeble  heart 
so  often  left  by  grippe. 

Gastro-intestinal  irritation  is  best  met  with  salicin,  bis- 
muth, preferably  the  subgallate,  resorcin,  and  the  salicy- 
lates. 

Local  applications  to  the  inflamed  mucosa  add  greatly 
to  the  patient's  comfort  and  favorably  influence  the 
course  of  the  disease.  In  the  writer's  experience  noth- 
ing gives  such  grateful  relief  as  the  occasional  spraying  of 
the  throat  and  nose  with  a  weak  solution  (one  to  two  per 
cent.)  of  cocaine  and  menthol  in  benzoinol,  or  albolene. 
A  gargle  of  boracic  acid  or  salicylate  of  soda  in  glycerin 
and  water  soothes  the  irritation  of  the  mouth  and  throat. 
Dobell's  solution  in  the  form  of  spray,  or  the  inhalation 
of  steam,  pure  or  medicated  with  eucalyptus,  creosote, 
or  terebene,  is  of  signal  benefit  in  allaying  the  laryngeal 
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and  bronchial  irritation.  Troublesome  cough  is  readily 
controlled  by  the  old-fashioned  Brown's  mixture,  or  bj' 
small  doses  of  codeine  in  syrup  of  wild  cherry. 

In  recent  epidemics  the  writer  has  gotten  excellent  re- 
sults from  heroin  (gr.  iV-^)  either  alone,  or  when  secre- 
tion was  free,  in  combination  with  ammonium  chloride 
(gr.  v.-x.)  and  syrup  of  squills  (Tti,  x.-xv.). 

In  the  graver  types  of  influenza,  or  when  the  course  is 
anomalous,  care  must  be  taken  not  to  overlook  complica- 
tions, which  often,  especially  those  of  intrathoracic  ori- 
gin, steal  on  insidiously.  These  must  be  managed  ac- 
cording to  the  principles  of  treatment  laid  down  on  other 
pages  of  this  Handbook. 

Delayed  convalescence  will  call  for  a  prolonged  course 
of  tonics,  and,  in  many  cases,  for  an  outing  at  the  sea- 
shore or  in  the  mountains.       William  Judkins  Oonklin. 
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INGROWN  TOE-NAIL.— Thisaffection  is  characterized 
by  an  inflammation  of  the  soft  parts  underneath  and 
alongside  the  edge  of  the  toe-nail.  It  may  be  congenital, 
but  more  commonly  it  is  met  with  in  adults.  In  occa- 
sional instances  it  would  seem  to  be  hereditary.  Its  most 
frequent  location  is  on  the  outer  side  of  the  great  toe  al- 
though it  not  infrequently  involves  both  sides  of  the  toe 
and  even  of  both  large  toes.  The  disease  seldom  occurs 
m  the  smaller  toes,  and  is  of  comparatively  slight  impor- 
tance when  it  does. 

Beginning  insidiously  with  pain  and  soreness  under- 
neath the  side  of  the  nail,  which  are  increased  by  press- 
ure, the  affection  often  terminates  in  suppuration  and 
ulceration.  The  granulations  become  exuberant  the 
parts  about  the  nail  become  hypertrophied,  and  tlie 
whole  toe  is  swollen,  tender,  and  painful,  rendering  the 
patient  totally  unable  to  wear  a  boot,  or  even  to  walk 
The  nail  also  becomes  deformed.  Its  edges  curve  in  and 
act  as  a  foreign  body,  constantly  irritating  the  inflamt-d 
tissues.  Pus  collects  underneath  the  nail,  decomposes 
and  tends  not  only  to  aggravate  the  suffering  but  to 
keep  the  toe  in  a  filthy  condition.  The  duration  of  tlie 
disease  is  often  protracted,  many  people  suffering  from 
it  for  months  or  even  years,  before  obtaining  permanent 
relief. 

Cause.— Tight  or  ill-fitting  boots  are  frequently  the 
cause  of  this  affection.  High  and  narrow  heels,  narrow- 
ness of  toe,  and  insufficient  length,  are  common  and  im- 
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portant  defects  in  boots,  shoes,  and  slippers.  Every 
step  taken  upon  a  h^gh  heel,  .tends  to  push  the  foot 
farther  into  the  shofjr^pd  tjhus  to  crowd  and  cramp  the 
toes,  and  not  infrequently  the  affection  under  considera- 
tion is  the  result.  The  accumulation  of  dried  epithelial 
debris  under  the  nail  also  acts  as  an  irritant.  Paring  the 
corner  of  th^  nail  too  closel}'  tends  to  produce  this  disease 
by  allowing  the  soft  parts  which  grow  more  rapidly,  to 
rise  up  and  obliterate  the  groove  that  the  nail  should  oc- 
cupy. As  this  latter  comes  forward  again  it  necessarily 
impinges  upon  the  soft  tissues,  and  may  excite  inflam- 
mation. A  markedly  convex  nail  bordered  by  thick 
masses  of  soft  tissues  predisposes  the  toe  to  this  affection. 
Treatment. — This  may  be  palliative  or  radical.  The 
cause  should  be  removed,  if  practicable.  The  nail  should 
be  trimmed  squarely  across  the  end,  and  the  edges  should 
be  allowed  to  project  beyond  the  free  margin  of  the  flesh. 
The  soft  parts  are  to  be  kept  well  pressed  back  from  the 
nail  at  its  root  and  sides,  and  the  epithelial  debris  is  to  be 
frequently  removed.  The  boots  should  be  of  good  length, 
wide  across  the  toes,  and  should  have  low,  broad  heels. 

In  the  lighter  cases  relief  may  at  times  be  obtained  by 
scraping  the  nail  thin  with  a  knife  or,  better,  with  a  piece 
of  glass,  and  cutting  a  deep  notch  in  the  centre  of  the  free 
border.  A  bit  of  lint  or  of  cotton  may  be  drawn  under 
the  edge  of  the  nail  to  raise  it  from  the  sensitive  matiix, 
and  to  give  exit  to  any  pus  which  may  have  accumulated 
underneath.  The  same  object  may  be  obtained  by  means 
of  an  elastic  cord  passed  under  the  border  of  the  nail,  the 
ends  being  secured  to  the  dorsum  of  the  foot  by  adhesive 
plaster.  Agnew  made  use  of  a  piece  of  cork,  cut  in  a 
peculiar  shape,  to  separate  the  nail  and  the  flesh.  Should 
there  be  much  inflammation  at  any  time,  it  is  to  be  treated 
with  water  dressings,  or  with  flaxseed-meal  poultices. 
A  starch  poultice  is  also  an  admirable  application  in 
many  cases. 

One  of  the  best  local  applications  to  repress  exuberant 
granulations  is  the  powdered  nitrate  of  lead.  It  is  to  be 
dusted  upon  the  parts  every  day,  until  a  crust  is  formed, 
underneath  which  healing  will  frequently  take  place.' 
Should  the  crust  become  loosened  by  the  suppuration,  it 
may  be  removed  and  fresh  powder  applied,  until  the 
granulations  show  a  tendency  to  a  healthy  cicatrization. 
The  cause  of  the  affection  having  been  removed,  many 
cases  of  only  moderate  severity  may  be  satisfactorily 
managed  in  the  manner  above  described.  Not  infre- 
quently, however,  either  from  neglect  or  from  improper 
treatment,  the  tissues  have  become  so  extensively  in- 
flamed that  more  radical  measures  are  required.  Several 
methods  for  obtaining  a  permanent  cure  have  been  recom- 
mended. The  old  one  of  splitting  the  nail  and  removing 
a  portion  without  destroying  the  matrix  has  very  prop- 
erly been  discarded,  as  the  benefit  derived  from  the 
procedure  was  usually  only  temporary,  and  the  trouble 
was  very  apt  to  reappear  with  the  growth  of  the  nail 
Kemoval  of  the  entire  nail  with  destruction  of  the  matrix 
IS  seldom,  if  ever,  necessary. 

The  operation  which  was  brought  to  the  notice  of  the 
profession  many  years  ago  by  Dr.  B.  E.  Cotting,  is  effi- 
cient, and,  barring  a  rather  tedious  convalescence  in  some 
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cases,  is  satisfactory.  It  consists  in  removing  all  of  the 
soft  parts  overlying  the  infleshed  nail,  leaving  the  latter 
uncovered  and  freely  exposed,  as  is  indicated  in  Pio-s 
2799  and  2800.  The  cicatricial  contraction  followine  the 
healing  of  this  wound  tends  to  prevent  the  nail  from 
again  becoming  embedded  in  the  soft  tissues.     This  is  a 
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very  good  operation,  but  the  following  is  preferable  from 
the  fact  that  the  convalescence  is  much  shorter,  and  the 
results  are  as  good. 

The  nail  is  split  so  as  to  remove  about  one-quarter  of 
it  on  the  affected  side.  The  incision  is  to  be  extended 
well  back  toward,  but  not  into,  the  joint.  Another  incis- 
ion extends  from  this  one  along  the  side  of  tlie  toe  near 
the  nail,  thus  removing  a  very  thin  strip  of  the  inflamed 
tissues,  leaving  a  clean  fresh  wound.  Particular  care 
should  be  taken  to  remove  the  matrix  along  with  the 
bit  of  nail.  Unless  this  is  done  thoroughly,  the  new 
growth  of  nail  will  very  likely  give  the  same  trouble  as 
the  present  one.  This  is  the  key  to  the  success  of  the 
operation.  The  wound  is  to  be  closed  with  sutures,  one 
or  two  of  which  may  bo  passed  through  the  nail,  or  that 
portion  of  the  flap  may  be  kept  in  place  with  adhesive 
plaster.  If  the  operation  is  done  under  careful  aseptic 
precautions,  the  wound  should  be  well  in  a  week,  and 
the  patient  enabled  to  wear  a  loose  shoe  soon  after.  This 
is  the  best  operation  thus  far  suggested  for  a  radical  cure 
of  this  troublesome  affection.  George  "W.  Bay. 

INHIBITION. — Inhibition  is  derived  from  the  Latin 
word  meaning  restraint.  It  refers  to  any  influence 
which  controls  or  retards.  From  a  physiological  stand- 
point, inhibition  is  commonly  referred  to  as  any  influ- 
ence which  restrains  or  even  prohibits  movement  of  the 
parts  concerned.  Although  some  of  the  most  striking 
illustrations  of  inhibition  have  to  do  with  the  retardation 
of  movement,  it  by  no  means  follows  that  inhibition 
should  be  limited  to  this  kind  of  phenomenon  alone. 
There  is  some  evidence  that  under  certain  conditions,  or 
in  particularly  susceptible  individuals,  sensation  (pain, 
etc.)  and  chemical  activity,  as  represented  by  changed 
secretions,  may  be  inhibited  to  a  greater  or  less  extent. 
The  term  inhibition  in  its  physiological  sense  first  came 
into  use  from  the  study  of  the  action  of  the  vagus  nerves 
upon  the  heart.  This  phase  of  the  subject  will  there- 
fore be  dwelt  upon  in  some  detail. 

HiSTOBiCAL. — In  their  experiments  in  1845  the  Weber 
brothers  showed  that  when  an  interrupted  electric  cur- 
rent was  used  for  stimulation,  and  one  electrode  was 
placed  within  the  nostril  of  a  frog  and  the  other  on  a 
cross  section  of  the  myel  at  the  level  of  the  fourth  or 
sixth  vertebra,  the  stimulus  caused  the  heart  to  stop 
beating.  This  experiment  led  to  the  discovery  of  the 
function  of  inhibition.  By  further  experiments  the 
Webers  localized  more  definitely  the  source  of  inhibitory 
power  as  being  situated  between  the  optic  lobes  and  the 
calamus  scriptorius — or,  in  other  words,  in  the  region  of 
the  oblongata.  Later,  Eckliard,  by  using  a  mechanical 
stimulus' — the  prick  of  a  needle. — more  minutely  localized 
the  inhibitory  centre  in  the  frog,  and  found  it  to  be  be- 
tween the  cerebellum  and  the  tip  of  the  calamus  scripto- 
rius. Labordi,  also  by  the  needle  method  of  excitation, 
located  the  vagus  centre  in  the  cat  at  a  point  in  the  mid- 
dle of  the  spinal  bulb,  lying  in  the  lateral  part  of  the 
floor  of  the  fourth  ventricle.  At  this  spot  there  is  situ- 
ated a  mass  of  gray  matter,  which  forms  the  accessory 
nuclei  of  the  hypoglossal,  spinal  accessory,  and  glosso- 
pharyngeal nerves. 

CoMPABATiVB. — The  different  conditions  existing  in 
the  various  groups  of  animals  respecting  the  form,  struct- 
ure, innervation,  and  temperature  of  the  heart  itself,  are 
naturally  correlated  with  some  diilereuce  in  reaction  to 
inhibitory  influences.  As  will  be  shown  later  on,  differ- 
ent parts  of  the  heart  will  respond  in  a  different  degree 
to  inhibitory  stimuli.  Even  among  the  various  Inverte- 
brates investigated,  some  have  been  shown  to  possess  a 
regulative  mechanism  for  the  heart.  Ransom  has  shown 
that  in  the  octopus  and  in  the  squid,  both  inhibitory  and 
accelerator  nerves  are  present.  The  American  crab.  Gal- 
Unectea  Imstatus,  is  also  provided  with  accelerator  and 
inhibitory  nerves  which  pass  into  a  peiicardial  plexus. 
The  land  snail,  Helix,  possesses  cardiac  inhibitory  nerves 
as  shown  by  numerous  observers.  The  sea  snail,  Aplysia, 
on  the  other  hand,  has  been  founcl  to  possess  an  accele- 
rator but  no  inhibitory  nerve 


The  presence  of  a  cardiac  inhibitory  mechanism  in 
numerous  Invertebrates  would  naturally  strengthen  the 
supposition  that  a  similar  condition  should  exist  in  the 
Vertebrates.  Such  an  assumption  has  hitherto  been  gen- 
erally accepted  without  question  or  proof  to  the  contrary. 
A  recent  ai'ticle  by  Greene  (Amer.  Jour.  Physiol.,  1903) 
shows  that  in  the  hagflsh,  PoUstotrerna  stouti,  there  are 
no  cardiac  regulative  nerves  whatever.  In  the  literature 
at  present  available  the  writer  has  been  unable  to  find 
any  other  record  of  the  absence  of  an  inhibitory  cardiac 
mechanism  among  the  Vertebrates.  There  are,  of 
course,  examples  where  much  cardiac  resistance  has  been 
shown  toward  inhibitory  influences,  but  some  restraining 
effect  has  been  obtainable.  Greene  concludes  that  in  the- 
hagflsh,  one  of  the  lowest  of  the  Vertebrates,  a  condition 
exists  comparable  to  the  heart  of  an  embryo  before  the 
nerves  have  entered  it,  and  that  any  regulation  of  the 
heart's  action  must  depend  upon  conditions  which  affect 
the  cardiac  muscle  directly,  such  as  tension,  nutrition, 
etc.  The  volume  and  pressure  of  the  blood  coming  to 
the  heart  and  the  changes  in  the  pressvire  upon  the  vis- 
cera by  the  body  movements  undoubtedly  exert  a  decided 
influence  upon  the  hagfish  heart. 

Gaskell  concludes,  from  his  observations  among  the 
cold-blooded  animals,  that,  with  the  exception  of  the 
Amphibia,  stimulation  of  the  vagus  has  little  or  no  inhib- 
itory effect  upon  the  ventricle,  although  other  parts  of 
the  heart  are  affected. 

Greene  states  that  among  the  Elasmobranchs  several 
sharks  and  rays  have  been  shown  to  possess  inhibitory 
nerves  for  the  heart,  and  has  himself  demonstrated  the 
presence  of  such  nerves  in  one  species  of  shark,  but  any 
specific  action  upon  the  ventricle  itself  is  not  mentioned. 
Among  the  Teleosts,  Gaskell  mentions  the  eel  and  toad- 
fish  as  examples  of  this  group  in  which  the  ventricle 
shows  little  or  no  inhibitory  effects.  Fishes  are  men- 
tioned in  the  original  list  of  animals  given  by  the  Weber 
brothers  in  which  cardiac  inhibition  was  produced  by  va- 
gus stimulation,  but  here  again  there  is  no  specific  men- 
tion of  the  ventricle.  In  the  Amphibia  (frog,  toad,  newt, 
and  necturus),  on  the  other  hand,  the  ventricle  is  inhib- 
ited in  the  same  way  as  is  the  auricle. 

Knoll  (Arch.  f.  d.  ges.  Physiol. ,  Bonn,  Bd.  xlvli. ,  S. 
595),  among  other  things,  states  that  in  the  heart  of  the 
pigeon,  which  was  included  in  his  experiments,  the  ven- 
tricles reacted  normally  to  vagus  stimulation  in  the  same 
way  as  the  atropinized  ventricles-  of  the  mammal.  As 
atropine  paralyzes  the  inhibitory  nerve  endings,  stimula- 
tion of  the  vagus,  under  this  condition,  exerts  no  inhibi- 
tory effect  upon  the  mammalian  ventricles.  It  seems 
reasonable,  therefore,  that  the  inference  to  be  drawn  is 
that  the  pigeon  ventricle  is  normally  insensible  to  inhibi- 
tory influences  from  excitation  of  the  vagus.  This  fact 
has  an  interesting  relationship  to  the  view  commonly 
held  that  the  birds  sprang  from  the  reptiles. 

In  the  group  of  Mammals  (cat,  dog,  rabbit,  rat,  hedge- 
hog, guinea-pig)  it  has  been  well  demonstrated  that 
vagal  stimulation  inhibits  the  action  of  the  ventricles  as 
well  as  the  auricles. 

In  classifying  the  results  obtained,  so  far  as  ventricular 
inhibition  is  concerned,  the  Amphibia  and  Mammals  may 
be  placed  in  one  group,  characterized  by  ready  ventricu- 
lar response  to  vagal  excitation ;  and,  following  Gaskell, 
the  Teleosts,  Reptiles,  and  pigeon  may  be  placed  in  anoth- 
er group  in  which  there  is  little  or  no  ventricular  response 
-when  the  vagus  is  excited. 

As  the  writer  is  unable  at  the  present  time  to  obtain 
definite  information  with  regard  to  the  specific  effects 
of  vagal  stimulation  upon  the  ventricle  of  the  Elasmo- 
branchs, it  is  doubtful  to  which  group  they  should  be 
assigned.  Nor  is  there  any  information  available  as  to 
the  effects  upon  the  ventricle  of  the  Dipnoans — the  lung- 
breathing  fishes.  Gaskell  suggests  that  it  may  be  as- 
sumed that  the  same  phenomena  may  be  found  in  this 
group  as  in  the  Amphibia.  The  hagfish  apparently 
holds  a  unique  position  among  Vertebrates,  on  account 
of  the  absence  of  any  extrinsic  nervous  mechanism  for 
regulating  the  action  of  the  heart. 
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Cardiac  Inhibitort  Mechanism.  — A  cardio-inhibitory 
centre  in  the  oblongata  with  afferent  and  efferent  nerves 
and  the  heart  itself  represent  the  various  parts,  two  or 


oblongata 
cardio-inhibitory  centre 


afferent  nerve 


right  vagus 


heart 


left  vagus 


were    followed    by 


Fig.  2801.— Schema  Showing  the  Relation  of  the  Cardio-inhibitory 
Centre,  Afferent  and  Vagus  Nerves  to  the  Heart. 

more  of  which  are  necessary  to  accomplish  inhibition. 
In  experiments,  stimulation  of  the  vagus  nerve  which 
contains  the  efferent  or  inhibitory  fibres  and  the  heart 
itself  represent  the  two  necessary  parts  of  the  mechanism 
concerned  in  the  process.  Direct  excitation  of  the  cen- 
tre would  involve  three  of  the  parts, 
and  reflex  stimuli  would  necessitate 
the  use  of  all  of  the  parts  above 
mentioned. 

The  Weber  brothers  pointed  out 
the  fact  that  a  weak  stimulation  of 
the  vagus  nerve  of  the  frog  not  only 
slows  the  heart,  but  also  weakens 
the  contractions.  The  latter  fact 
was  largely  overlooked  in  the  vari- 
ous controversies  that  followed, 
until  Coats,  in  1869,  showed  that 
the  contractions  of  the  heart,  as 
registered  by  a  mercurial  mano- 
meter, were  markedly  diminished 
in  force  upon  stimulation  of  the 
vagus  nerve.  These  .observations 
those  of  Nuel,  who  also  noted  that  the  contractions  of 
the  auricle  were  diminished  to  a  greater  extent  than 
those  of  the  ventricle.     Gaskell  and  Heidenhain,  in  1881 

and  1883,  confirmed 
the  above  phenomena. 
If  one  vagus  be  cut 
there  will  be  but  little 
change  in  the  beat  of 
tlie  heart — probably  a 
slight  acceleration.  If 
the  other  vagus  be  also 
divided  there  will  be  a 
marked  increase  in  the  heart's  action.  Such  an  experi- 
ment shows  that  the  vagi  serve  as  channels  for  re- 
straining or  inhibitory  influences  keeping  the  heart's 
movements  in  check.  With  these  influences  removed, 
the  movements  occur  with  greater  frequency. 

Stimulation  of  the  vagus  from  the 
centre  downward  causes  the  heart 
to  beat  more  slowly  or  arrests  its 
action  in  diastole.  The  result  de- 
pends upon  the  strength  of  tlie 
stimulus  employed;  feeble  stimuli 
slow  the  heart,  while  strong  stim- 
uli arrest  it  in  diastole.  "  Division 
of  the  vagi  lets  the  heart  go ;  their 
stimulation  holds  the  heart  in."  In 
this  respect  there  is  a  phenomenon 
totally  opposite  to  that  possessed 
by  the  motor  nerves  and  muscles  in 
general ;  the  vagi  do  not  excite  but 


restrain  the  contraction  of  cardiac  muscle,  or,  if  the  stim- 
uli be  sufliciently  strong,  will  cause  an  actual  relaxation. 
Stimulation  of  tlie  vagus  does  not  produce  an  immedi- 
ate effect  upon  the  heart.  Donders,  Prahl,  and  Nuel  ob- 
served a  latent  period  between  the  moment  of  excitation 
and  any  visible  response  on  the  part  of  the  heart.     This 


Fig.  2803.— Showing  the  Effect  of  a  Very  Weak  Interrupted  Current 
upon  the  Heart's  Action.  The  lower  line  is  the  time  tracing  in 
seconds ;  the  two  short  verticals  just  above  it  show  when  the  stimu- 
lus was  applied  to  the  vagus  and  when  it  was  removed ;  secondary 
coll  19  cm.  from  the  primary.    (Brodle.^ 


period  has  been  variously  estimated  as  lasting  from  one- 
twentieth  to  one-fifth  of  a  second — much  longer  than  the 
latent  period  of  a  voluntary  muscle.  It  is  usually  of 
such  length  that  at  least  one  heart  beat  or  cardiac  cycle 
occurs  after  Ihe  commencement  of  stimulation. 
On  the  other  hand,  the  effect  upon  the  heart  is  not 


Fig.  28M.— Vagus  Excited  by  Weak  Interrupted  Current.  The  short  verticals  between  the 
heart  and  time  tracings  show  when  the  stimulus  was  applied  and  removed :  secondary  coil 
lo  cm.  from  the  primary.    CBrodie.) 


Fig.  2802.— Tracing  Showing  the  Dim- 
inished Force  and  Frequency  of  the 
Heart  Beat  when  the  Vago-Sympa- 
tbetic  is  Stimulated. 


removed  immediately  upon  the  withdrawal  of  the  stimu- 
lus, so  that  the  heart  is  still  inhibited  for  a  time  after  all 
excitation  has  ceased.  This  is  described  as  the  "after- 
effect, "  and,  in  its  most  typical  form,  is  a  continuation  of 
arrest  followed  by  recovery  to  and  beyond  the  normal. 

It  has  also  been  found  tliat  a  prolonged  stimulation  of 
the  vagus  is  not  able  to  keep  the  heart  in  a  state  of  arrest 
for  an  indefinite  period,  but  that  it  will  "escape"  from 
the  inhibitory  influence,  and  although  the  stimulation  is 
kept  up  the  heart  will  recommence  its  beating,  and  mav 
even  beat  more  strongly  than  before.  A  most  interesting 
feature  in  tins  connection  is  that  if  stimulation  of  one 
vagus  IS  kept  up  until  the  vagus  arrest  has  come  to  an 
end  stimulation  of  the  second  vagus  will  stop  the  lieart 

Ihe  two  vagus  nerves,  however,  arc  not  equal  in 
power.  Stimulation  of  the  right  nerve  is  usually  more 
effective  than  that  of  the  left,  though  the  reverse  is 
sometimes  true,  and  again  there  may  be  no  perceptible 
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difference  between  the  two.  Differences  of  tills  liind 
have  also  been  noted  according  to  the  species  of  animal 
experimented  upon. 

A  partial  explanation  for  some  of  the  variable  inhibi- 
tory results,  and  also  having  a  bearing  upon  the  escape 
of  the  heart  from  vagus  control,  is  the  presence  iu  the 
vagus  of  accelerator  fibres,  which  come  into  action  as  the 
true  inhibitory  action  wears  off.  Such  accelerator  fibres 
have  been  isolated  in  the  frog,  and  their  existence,  ex- 
perimentally at  least,  in  the  mammalian  vagus,  if  not 
proved,  is  highly  probable. 

In  Mammals  the  inhibitory  fibres  are  derived  from  the 
spinal  accessory  by  its  internal  branch ;  if  the  spinal  ac- 


FiG.  2806.— Stimulation  of  the  Right  Viigus.  The  accelerator  nbres 
overshadow  the  Inhibitory  fibres  In  this  case  and  acceleration  is 
produced  instead  of  Inhibition.  The  short  verticals  just  below  the 
heart  tracing  show  when  the  stimulus  was  appUed  and  when  re- 
moved.   (Brodle.) 

cessory  be  torn  out  by  the  roots  and  its  fibres  allowed  to 
degenerate,  stimulation  of  the  vagus  will  no  longer  pro- 
duce cardiac  inhibition  (Waller,  1856).  . 

In  general,  either  one  of  two  effects  may  be  noted  upon 
the  amphibian  or  mammalian  heart  with  a  moderate 
stimulation  of  the  vagus:  there  is  usually  diminished 
force  and  frequency  of  the  auricular  as  well  as  the  ven- 
tricular beats,  followed  by  increased  force  and  frequency ; 
or  there  may  be  exceptionally  no  primary  diminution, 
but  an  immediate  increase  of  force  and  frequency. 

These  results  also  indicate  the  presence  of  two  kinds  of 
fibres  in  the  vagus — or  more'  properly  the  vago-sympa- 
thetic — viz.,  the  inhibitors  which  give  the  usual,  and  the 


Fig.  2807.— Stimulation  of  the  Left  Vagus.  In  this  case  the  Inhibitory 
fibres  overshadow  the  accelerator  and  the  heart  Is  stopped  in 
diastole.  Stimulus  applied  and  removed  as  shown  by  the  short 
verticals.    (Brodle.) 

accelerators  which  give  the  exceptional  results.  In  the 
usual  results  the  accelerators  are  overshadowed  for  the 
time  being  by  the  inhibitors.  Stimulation  of  a  fresh  vagus 
nerve  in  connection  with  a  vigorous  heart  gives  the  usual 
inhibitory  effects;  stimulation  of  a  fatigued  or  otherwise 
■weakened  vagus  with  a  sluggish  heart  is  quite  likely  to 
give  the  exceptional  effects.  Direct  excitation  of  the 
normally  beating  heart  generally  gives  inhibition ;  direct 
excitation  of  a  dying  heart,  which  has  almost  or  just 
ceased  to  beat,  temporarily  restores  the  rhythmic  beat. 

According  to  Waller,  tlie  cardiac  muscle  within  certain 
limits  is  more  or  less  easily  modified  by  inhibitory  as  well 
as  accelerator  influences,  according  to  a  higher  or  lower 
temperature. 

Cardiac  inhibition  has  been  noted  in  man  by  Czermak 
and  Concato,  by  compressing  the  vagus  in  the  neck  with 
the  finger;  but  the  experiment  is  accompanied  by  dan- 
ger and  ought  not  to  be  undertaken.  Waller  has  also 
referred  to  experiments  in  which  inhibition  was  produced 
upon  the  heart  of  executed  criminals,  the  inference  being 
commonly  held  that  inhibitory  phenomena  occur  in  the 


heart  of  man  similar  to  those  in  the  hearts  of  other  Mam- 
mals. 

Parts  of  the  Heart  Prineipally  Affected. — Experimental 
evidence  points  to  the  fact  that  in  all  oases  the  auricles 
are  inhibited  to  a  much 
greater  extent  than  the 
ventricles,  even  in  the 
Amphibia  and  Mam- 
mals in  which  both 
portions  easily  re- 
spond ;  in  certain  other 
Vertebrates,  as  has 
been  stated,  inhibition 
is  inclined  to  stop  in 
the  auricles  and  hesi- 
tates or  docs  not  pass 
over  into  the  ventricle. 
Much  discussion  has 
arisen  as  to  whether 
the  inhibitory  effects, 
arising  from  excita- 
tion of  the  vagus,  are 
brought  about  by  the 
action  of  the  vagus 
upon  the  cardiac  gan- 
glia— the  intrinsic  ner- 
vous mechanism, — or  if  there 
vagus  upon  the  muscle  itself. 
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Fig.  2808.— Cardlpc  Nerves  of  the  Frog. 
(Foster.) 


CiCnuKi  ee/t. 


is  direct  action  of  the 
There  seems  to  be  in- 
creasing" evidence  that  the  latter  view  is  correct.  As 
pointed  out  by  Gaskell,  the  fact  that  a  diminution  in 

strength  of  contrac- 
jiyioura  tion  as  well  as  in 

rate,  taken  with  the 
well  -  known  fact 
that  the  force  of  the 
cardiac  contraction 
does  not  vary  with 
the  strength  of  the 
stimulus,  would  in- 
dicate that  the  in- 
hibitory nerve  acts 
on  the  muscle  itself, 
and  not  by  decreas- 
ing a  stimulus  from 
motor  ganglia. 
This  view  rejects 
the  idea  that  inhib- 
ition is  caused  by 
merely  diminishing 
the  impulses  to  the 
muscle,  but  favors 
the  conception  of 
direct  vagus  (inhib- 
itory) action  upon 
the  muscle  sub- 
stance. 

Quite  early  in  re- 
searches concerned 
with  inhibition,  it 
was  noted  by  Schiff 
that  the  cardiac 
muscle  both  of  au- 
ricle and  ventricle 
in  the  frog  responded  less  readily  to  a  stimulus  during 
standstill,  or  even  would  not  respond  at  all,  although 
the  stimulus  might  be  a  strong  one.  Eckhard  confirmed 
this,  and  the  fact  is  now  generally  accepted,  and  is  taken 
as  evidence  that  the  vagus 
diminishes  the  excitabil- 
ity of  the  muscular  tis- 
sues. 

Later  came  the  work  of 
Gaskell  and  Heidenhain, 
which  emphasized  the  im- 
portance of  separating  the 
inhibitory  from  the  accel- 
erator fibres  in  the  vago- 
sympathetic nerve  of  the 
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Fig.   2809.— Cardiac   Nerves 
(Foster.) 
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2810.  — The  Effect  of  Vagal 
Stimulation  upon  Blood  Pressure, 
a,  Vagus  excited ;  6,  excitation 
removed. 
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frog,  in  order  to  obtain  strictly  pure  inhibitory  action. 
In  the  frog  the  accelerator  iibres  do  not  join  the  vagus 
until  the  latter  has  left  the  cranium.     If  the  vagus  is 


Tig.  2811.— Heart  of  Frog.    Stimulation  of  vago-sympatbetio  nerve. 
Weak  current.    (Gaskell.) 


stimulated  just  within  the  cranium,  or  intracranially,  the 
inhibitory  iibres  only  are  excited;  while  extracranial 
stimulation  of  the  vagus  (or  vago-sympathetic),  on  ac- 
count of  the  accelerator  fibres  which  have  joined  it,  give 
somewhat  variable  results  according  to  the  proportion  of 
the  two  kinds  of  fibres  in  it. 

Employing  intracranial  stimulation  of  the  vagus,  Gas- 
kell has  noted  three  interesting  differences  as  contrasted 
with  extracranial  stimulation.  In  the  first  place,  he  has 
been  able  to  obtain  absolute  standstill  of  the  heart  with  a 
strength  of  current  immensely  weaker  than  is  required  to 
produce  any  effect  when  the  vagosympathetic  is  stimu- 
lated. In  the  second  place,  he  noticed  that  the  cardiac 
standstill  lasted  for  a  surprisingly  long  period  after  dis- 
continuance of  stimulation.  In  one  of  his  experiments 
in  which  the  vagus  was  excited  intracranially  for  thirty- 
eight  seconds,  the  heart  remained  absolutely  still  for  two 
hundred  and  ninety  seconds,  or  for  two  hundred  and 
fifty-two  seconds  after  the  stimulus  was  removed.  In 
the  third  place,  it  was  possible  to  keep  the  heart  abso- 
lutely quiet  for  a  much  longer  time  than  when  the  vagus 
was  stimulated  in  the  ordinary  manner.  The  frog  heart 
has  been  kept  entirely  quiescent  for  as  long  a  period  as 
twenty-eight  minutes  with  a  continued  weak  intracranial 
excitation  of  the  vagus.  The  heart,  under  these  condi- 
tions (absence  of  accelerator  fibres),  apparently  loses  or 
has  greatly  retarded  its  power  to  "  escape  "  from  the  in- 
hibitory effects. 

According  to  Mc William,  there  are  three  conceivable 
causes  for  stoppage  of  the  ventricle  to  be  considered  in 
connection  with  the  arrest  of  its  rhythmic  action  as  a 
result  of  vagus  excitation :  1.  The  absence  of  those  ineita- 
tions  to  contraction  which  normally  determine  the  ven- 
tricular sequence— ^such  absence  being  due  (a)  to  a  cessa- 
tion of  the  auricular  beats  which  normally  lead  off  the 
ventricular  beats,  or  (S)  to  a  block  in  the  propagation  of 
the  contraction  from  auricles  to  ventricles.  2.  An  inhib- 
itory influence  acting  through  the  vagus  nerve  on  the 
inherent  rhythmic  property  of  the  ventricles.  3.  A  com- 
bination of  the  two  preceding  conditions. 

Oardio-Inhibiiory  Centre. — It  is  assumed  by  many  ob- 
servers that  this  centre  in  the  oblongata  is  in  a  state  of 


Direct  Excitation  of  the  Centre. — Sudden  anaemia  of  the 
oblongata,  by  ligation  of  both  carotids  and  subclavians, 
causes  slowing  and  even  temporary  arrest  of  the  action 
of  the  heart ;  sudden  venous  hyperaemia  acts  in  a  similar 
manner,  and  can  be  produced  by  ligating  all  the  veins 
coming  from  the  head ;  an  increased  amount  of  COs  in 
the  blood,  produced  either  by  direct  cessation  of  the  res- 
piration or  by  forcing  into  the  lungs  a  quantity  of  air 
containing  much  COj,  will  also  stimulate  this  centre; 
excitation  is  also  produced  by  an  increased  blood  pressure 
in  the  cerebral  arteries. 

Reflex  Excitation  of  the  Centre. — This  may  occur  by 
stimulation  of  sensory  nerves  or  nerves  containing  affer- 
ent fibres,  e.g. ,  the  sciatic  (stimulation  of  the  central  end 
of  this  nerve  will  slow  the  heart's  action) ;  by  stimulation 
of  the  central  end  of  one  vagus,  provided  the  other  vagus 
is  intact;  and  by  stimulation  of  the  sensory  nerves  of  the 
intestines  through  tapping  upon  the  belly,  or  by  direct 
excitation  of  the  splanchnic  or  of  the  abdominal  or  cer- 
vical sympathetic.  Goltz's  experiment  succeeds  very 
readily  by  tapping  the  intestines  of  a  frog  with  the  handle 
of  a  scalpel,  especially  if  the  intestine  has  been  exposed' 
to  the  air  for  a  short  time,  so  as  to  become  inflamed. 
The  reflex  arc  for  this  effect  is  formed  by  the  abdominal 
sympathetic,  the  spinal  cord  and  bulb,  and  the  vagi.- 
Almost  any  form  of  stimulation  of  the  abdominal  viscera 


Pig.  2813.— Heart  ol  Toad. 


Long  stimulation  o(  the  Intracranial  roots  ol  the  vagus  with  modprutpiv 
strong  current.    (Gaskell.)  ""c"n.cjj 


tonic  excitement;  that  there  is  a  continuous,  uninter- 
rupted, regulating,  and  inhibitory  action  of  this  centre 
upon  the  heart  through  the  fibres  of  the  vagus. 


riG.  2813.— Heart  of  Toad.  Short  stimulation  of  the  Intracranial ' 
vagus  roots  with  current  t)f  moderate  strength.-  The  change  in' 
level  of  the  auricular  tracing  is  due  to  the  movement  of  the  laryngeal 
and  trapezius  muscles.    (Gaskell.)  •  "jubco. 

produces  slowing  of  the  heart.  Sudden  distention  of  the 
stomach  may  be  referred  to  especially  as  provoking  a 
reflex  of  this  character.  Starvation  renders  the  vagus 
centre  much  more  excitable. 

According  to  Franpois-Franck,  stimulation  of  the  mu- 
cous membrane  of  the  lungs  and  the  upper  part  of  the 
larynx  causes  slowing  of  the  heart.     Excitation  of  the 

nasal  branch  of  the  fifth 
nerve  always  diminishes 
the  frequency  of  the  pulse. 
Cardiac  inhibition  is  there- 
fore of  usual  occurrence 
during  the  primary  stage 
of  inhalation  of  chloroform 
or  ammonia. 

A  condition  of  high  in- 
tracardiac pressure  has  been 
found  to  render  vagus  in- 
hibition more  difficult,  and 
.,         ^    .  ,  again,  beyond  certain  limits 

tne  arterial  pressure  cannot  be  greatly  raised,  so  long  as 
the  vagi  are  intact.  There  is  apparently  much  to  be  said 
in  favor  of  the  idea  that  the  terminations  of  the  afferent 


22 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Inhibition. 
Inhibition, 


nerves  on  the  inner  wall  of  the  heart  may  be  stimulated 
by  intracardiac  pressure,  and  thus  the  controlling  centres 
of  the  circulation  as  a  whole — vagus,  vaso-motor,  and 
respiratory — excited  or  depressed.  If  this  be  true,  the 
heart  possesses  a  mechanism  for  regulating  reflexly,  not 
only  its  own  rate,  but  the  whole  circulatory  system. 

The  cardio-inhibitory  centre  can  be  excited  not  only  by 
the  character  of  the  blood  which  comes  into  contact  with 


Fig.  3814.— Reflex  InMMtlon  Produced  by  Inbalation  of  Ammonia.    The  upper  line  is  a  tracing 
of  arterial  pressure,  ttie  lower  line  that  of  the  pulse.    (FranQois-Franck.) 


It,  and  by  stimulation  of  afferent  nerves  (reflex),  but  also 
by  cerebral  stimuli.  As  is  well  known,  the  pulse  can  be 
altered  by  psychical  and  emotional  conditions,  and  in 
hypnotic  subjects  the  pulse  rate  has  been  observed  to 
undergo  a  marked  change  under  the  influence  of  sugges- 
tion. 

Search  has  been  made  on  the  surface  of  the  cerebrum 
by  cortical  excitation,  to  discover  if  areas  were  present 
which  might  influence  the  cardiac  centre.  If  suitable 
strengths  of  current  were  used  to  avoid  the  excitation  of 
epileptic  fits,  Franpois-Franck  found  that  stimulation  of 
the  motor  area  with  a  weak  current  accelerated  the  heart, 
while  a  strong  current  slowed  the  heart.  The  heart  can 
also  be  influenced  from  other  parts  of  the  cerebrum.  All 
the  cerebral  efEects  are  similar  to  those  excited  reflexly  by 
stimulation  of  afferent  nerves.  As  the  vagus  centre  is 
supposed  to  maintain  a  tonic  bridle  action  over  the 
heart,  the  question  arises  as  to  whether  this  tonus  is  kept 
up  reflexly  bj-  the  reception  of  afferent  impulses  or 
whether  the  centre  possesses  automatism,  as  has  been 
suggested  by  some. 

The  vagus  has  been  referred  to  as  the  nutritive  or  tro- 
phic nerve  of  the  heart,  its  supposed  action,  on  account 
of  its  inhibitory  power,  being  to  retard  the  katabolic 
processes  going  on  in  the  heart  and  thus  favor  the  ana- 
bolic or  building-up  processes.  Granting  that  the  vagus 
acts  directly  upon  the  cardiac  muscle,  and  that  the  im- 
pulses are  not  annulled  in  the  peripheral  fibres,  as  essen- 
tially held  by  Bernard  and  others,  it  would  appear  that 
the  inhibitory  impulses  are  able  to  lessen  or  to  stop  the 
chemical  change  in  the  tissue  which 
leads  to  contraction.  As  this  chemical 
change  is  accompanied  by  a  setting  free 
of  energy,  it  is  spoken  of  as  a  disas- 
similatory  or  katabolic  change,  so  that 
inhibitory  impulses  may  be  said  to  lessen 
or  stop  some  katabolic  change  in  the 
heart.  Beyond  this  it  does  not  seem 
safe  to  go  at  present. 

It  has  been  implied  by  some  that  when 
anabolism  goes  on  in  the  cardiac  tissue 
katabolism  ceases;  that  the  two  proc- 
esses are  mutually  antagonistic.  This 
is  certainly  not  the  case  in  the  majority 
of  glands  in  the  body,  for,  as  is  well 
known,  the  two  processes  go  on  in  these 
structures  actively  at  the  same  time.  As  yet,  however, 
no  true  inhibitory  fibres  have  been  positively  shown  to 
exist  in  the  glandular  tissues,  and  it  therefore  seems  to  be 
an  open  question  as  to  whether  anabolism  actually  stops 
katabolism  in  the  tissues  in  which  inhibition  occurs. 

Inhihition  Following  Begeneration  of  Vagus. — It  is  a 
well-known  fact  that  when  both  vagi  are  cut  in  a  mam- 
mal, death  soon  follows  the  operation.     If,  however,  the 


two  vagi  are  cut  at  different  times,  sufficiently  distant 
from  each  other,  death  does  not  necessarily  occur.  As  in 
other  nerves,  when  the  vagus  is  cut  the  fibres  peripheral 
to  the  cut  degenerate.  In  the  regeneration  which  fol- 
lows, in  the  course  of  time,  do  the  regenerated  fibres  ex- 
hibit the  same  inhibitory  function  upon  the  heart  as 
before?  _  According  to  the  experiments  of  Tuckett  upon 
rabbits,  it  seems  that  an  atflrmative  answer  can  be  given. 
After  the  animals  were  operated 
upon,  three  years  were  allowed  to 
elapse  before  the  vagus  was  tested. 
When  the  nerve  thus  operated 
upon  was  stimulated,  it  was  found 
that  inhibition  of  the  heart  oc- 
curred, but  not  so  powerfully  as 
under  normal  conditions,  and  the 
conclusion  is  drawn  that  the  in- 
hibitory fibres  will  in  time,  after 
complete  degeneration  and  subse- 
quent regeneration,  recover  their 
function.  Froni  other  experi- 
ments the  inference  is  also  drawn 
that  nerve  fibres  to  striated  mus- 
cles will  recover  more  rapidly  and 
completely  than  those  going  to  plain  or  cardiac  muscle. 

Inhibition  as  Affected  by  Physical  Condition.  —  The 
experiments  of  Harrington  upon  the  heart  of  the  guinea- 
pig  show  that  response  to  vagal  excitation  differs  mark- 
edly according  to  the  time  of  the  year  when  the  experi- 
ments were  carried  on.  During  the  fall  and  early  winter 
the  heart,  with  an  average  pulsation  of  300  per  minute, 
was  very  resistant  to'  inhibitory  stimuli,  it  being  impos- 
sible to  bring  it  to  a  standstill  even  when  a  strong  current 
was  employed.  During  late  winter  and  spring,  on  the 
other  hand,  the  heart  responded  very  readily  to  stimuli 
through  the  vagus  ;  a  current  of  only  moderate  strength 
sufficing  to  bring  it  to  a  standstill.  Later  it  was  noticed 
that  the  animals  did  not  live  very  long  or  that  they  died 
during  the  experiment.  Hygienic  conditions  were  not 
held  to  be  responsible,  as  animals  were  obtained  from 
various  localities  and  the  results  were  practically  the 
same  in  all.  The  suggestion  is  made  that  the  different 
results,  according  to  the  season  of  the  year,  are  due  pri- 
marily to  a  difference  in  physical  condition.  In  the 
spring  there  is  a  probable  lack  of  body  tone,  a  weakened 
and  debilitated  system,  affecting  also  thp  heart,  and  under 
tliese  conditions  it  became  more  susceptible  to  inhibitory 
stimuli  than  in  the  fall,  when  the  conditions  were  re- 
versed. 

Action  of  Drugs  upon  tlie  Gwrdio-Inhibitory  Mechanism. 
— Muscarin,  by  stimulating  the  cardiac  endings  of  the  va- 
gus, causes  the  heart  to  stand  still  in  diastole.  Atropine 
applied  in  solution  to  the  heart  (frog)  will  set  aside  the 
muscarin  effect  and  the  heart  will  beat  again.     In  large 


Fig.  2815.— Effect  of  Sipping  Water  upon  Pulse  Frequency ;  the  heart  beats  faster  owing 
to  diminished  vagus  control,  and  the  blood  pressure  is  raised  (man) .    (Waller.) 


doses  it  will  paralyze  the  vagi ;  large  doses  of  curare  will 
have  the  same  effect.  It  is  said  that  a  very  low  temper- 
ature or  high  fever  will  produce  a  similar  action.  Digi- 
talin  diminishes  the  number  of  heart  beats  by  action  upon 
the  cardiac  muscle  and  also  perhaps  the  cardio-inhibitory 
centre  in  the  oblongata.  Nicotine  first  excites  the  vagus, 
then  rapidly  paralyzes  it.  Hydrocyanic  acid  has  the 
same  effect  (Preyer). 
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Othbb  Foems  op  Inhibition. — Vaso-motor  Inhibition. 
—The  suggestions  put  forth  under  this  heading  are  ten- 
tative, for  experimental  evidence  is  lacldng  to  a  consid- 
erable extent.  Nevertheless  there  are  some  analogies  to 
cardiac  inhibition,  and  this  seems  to  be  the  proper  place 
to  discuss  tliem.  The  general  conception  that  stimula- 
tion of  a  nerve  connected  with  a  muscle  must  cause  con- 
traction of  that  muscle  encounters  an  exception  in  the 
case  of  vagal  stijiulation,  which  does  not  cause  stoppage 
of  the  heart  in  Systole  with  contraction  of  the  cardiac 
muscle,  but  in  diastole  with  relaxation  of  the  muscle- 
just  the  opposite  condition. 

(Stimulation  of  the  vaso-constrictor  nerves  causes  con- 
traction of  the  muscle  cells  in  the  walls  of  the  vessel 
which  they  supply.  The  constrictors  are  also  probably 
concerned  in  maintainmg  the  tone  of  the  vessel.  Stimu- 
lation of  the  vaso-dilators  causes  dilatation  of  the  wall 
of  the  vessels  which  they  innervate.  The  two  kinds  of 
nerve  fibres  are  antagonistic  to  each  other  (as  are  the  car- 
diac accelerator  and  inhibitory  fibres);  moreover,  both 
kinds  of  flbres  may  occur  in  the  same  nerve  trunk,  and 
an  effect  in  a  given  instance  will  probably  depend  upon 
the  relative  proportion  of  the  kind  of  fibres  present  and 
their  susceptibility  to  stimuli. 

One  hypothesis  that  quite  naturally  suggests  itself  is 
that  the  vaso-dilator  fibres  inhibit  the  tonic  action  of  the 
vaso-constrictors.  The  diflSculty,  however,  is  encoun- 
tered that  the  vessels  of  any  organ  are  dilated  to  a  great- 
er extent  by  excitation  of  the  vaso-dilators  than  they  are 
by  paralysis  of  the  vaso-constrictors.  In  spite  of  the 
destruction  of  t|e  vaso-constrictor  nerves,  the  vessels 
after  a  period  recover  their  tone.  'That  the  tone  is  not 
even  for  a  time  abolished  completely  is  shown  by  the 
tact  that  a  local  dilatation  can  be  produced  by  certain 
chemical  irritants.  Thus  it  seems  evident  that  some 
peripheral  mechanism  exists,  a  mechanism  which,  it  is 
true,  can  be  paralyzed  by  the  local  application  of  such  a 
drug  as  chloroform. 

Hill  suggests  that  it  is  highly  probable  that  the  vascu- 
lar muscles  are  maintained  in  a  state  of  tone  by  the  ten- 
sion of  the  blood  within  the  vessels.  This  would  be,  as 
he  suggests,  in  close  analogy  with  the  fact  that  the  heart 
is  excited  to  contraction  by  a  rise  of  internal  tension 
If  this  hypothesis  be  accepted,  it  may  then  be  supposed 
that  the  vaso-constrictor  nerves  increase  the  excitability 
of  the  vascular  muscle  to  the  stimulus  of  blood  tension, 
while  the  vaso-dilator  nerves  diminish  the  excitabihty! 
The  vasodilator  fibres  would  thus  be  brought  into  anal- 
ogy with  the  cardio-inliibitory  nerves.  These  lessen  the 
ijTitability  of  the  heart  toward  the  intracardiac  tension 
(Hill  and  Barnard,  Jour.  Physiol,  1897)  and  relax  the 
cardiac  muscle. 

On  this  hypothesis,  section  of  the  vaso-constrictor 
nerves  abohshes  that  tonic  condition  of  exalted  excitabil- 
ity to  internal  tension  which  is  maintained  by  the  vaso- 
motor centre.  It  does  not,  however,  entirely  destroy  the 
excitability  of  the  vascular  muscle  to  tension,  and  with 
time  the  tone  is  fully  restored.  On  the  other  hand  the 
vaso-dilator  influence  completely  relaxes  the  muscle  by 
altogether  inhibiting  its  excitability  to  tension  It  is 
conceivable  that  the  quality  as  well  as  the  tension  of  the 
blood  may  be  the  exciting  cause  of  vascular  tone  An 
increase  in  the  alkalinity  of  the  blood  favors  the  develop- 
ment of  tone.  Certain  glands,  such  as  the  suprarenals 
appear  to  secrete  a  material  into  the  blood  which  pro- 
duces vascular  contraction  (Hill). 

Inhibition  of  Secretions.—Becretion,  in  general  is  due 
to  two  factors:  to  the  blood  circulating  through  the 
glands,  modified  to  a  certain  extent  by  such  conditions  as 
blood  pressure,  rate  of  flow,  etc. ;  and  to  the  presence  of 
secretory  nerve  fibres,  although  the  latter  have  not  been 
satisfactorily  demonstrated  in  all  cases.  The  blood 
brings  to  the  gland  material  which,  after  a  certain 
amount  of  elaboration,  forms  a  greater  or  less  portion  of 
the  secretion. 

Assuming  that  there  is  some  reason  in  what  has  been 
stated  regarding  vaso-motor  inhibition,  there  seems  to  be 
a  correlative  connection  between  it  and  the  process  of 

24 


secretion.  This,  taken  in  connection  with  the  action  of 
the  secretory  nerves,  means  that  the  changes  going  on  in 
the  gland  are  influenced  by  a  nervous  mechanism  which 
has  the  power  of  regulating  the  chemical  activity  of  the 
gland,  and  at  times  may  totally  suppress  the  secretion. 

Positive  evidence  regarding  the  inhibition  of  glandular 
secretions  is  lacking  to  a  large  extent,  but  the  view 
above  set  forth  provisionally  seems  to  have  some  con- 
nection with  the  general  subject  of  inhibition.  The  in- 
fluences of  some  drugs  and  of  psychical  or  emotional 
phenomena  also  have  a  bearing  in  this  direction,  espe- 
cially with  regard  to  the  salivary  glands. 

Inhibition  of  the  Movements  of  tJie  Stomach. — Openchow- 
ski,  in  1883,  found  that  the  cardiac  orifice  of  the  stomach 
could  be  dilated  by  stimulating  a  nerve  at  the  lower  por- 
tion of  the  oesophagus.  He  called  it  "  nervus  dilatator 
cardiae."  It  was  found  that  this  nerve  was  formed  by 
the  union  of  strands  from  the  two  vagi.  Langley,  in 
1898,  carried  the  investigation  further.  His  method  was 
to  inject  curare  into  a  vein,  in  order  to  paralyze  the  motor 
nerve  endings  in  the  striated  muscle  of  the  oesophagus. 
Atropine  sulphate  was  also  injected  into  the  vein,  in  or- 
der to  weaken  the  oesophageal  motor  nerve  flbres  and  to 
paralyze  the  inhibitory  nerve  fibres  of  the  heart.  Stimu- 
lation of  the  vagus  under  these  conditions  produced  inhi- 
bition or  dilatation  of  the  cardiac  sphincter  of  the  stom- 
ach. When  the  above-mentioned  drugs  were  not  in j  ected 
or  if  atropine  alone  was  used,  the  experiment  failed.  The 
body  of  the  stomach,  also  the  pyloric  sphincter,  gave  va- 
riable results.  Occasionally  there  was  inhibition  (relaxa- 
tion) of  the  fundus  and  of  the  whole  stomach,  but  this 
result  was  by  no  means  constant. 

Inhibition  of  the  Movements  of  tlie  Intestines. — The  dis- 
cordant results  obtained  as  to  whether  the  vagus  is  a 
motor  or  inhibitory  nerve  to  the  intestines  are  probably 
due  to  the  influence  of  various  disturbing  factors,  among 
which  may  be  mentioned  the  influence  of  anaesthetics  and 
the  exposure  and  handling  of  the  intestines,  with  the 
circulatory  changes  thereby  induced.  More  important 
than  these,  according  to  Starling,  are  the  inhibitory  influ- 
ences originating  either  in  the  higher  parts  of  the  intes- 
tine and  travelling  down  the  intestinal  wall,  or  started 
by  any  sensory  stimulation  of  the  intestine  itself  and 
transmitted  reflexly  through  the  cord.  Such  influences 
may  largely  be  cut  out  by  cutting  both  splanchnics  and 
avoiding  any  lesion  above  the  point  observed. 

It  these  precautious  be  taken,  stimulation  of  the  vagus 
in  the  neck,  after  paralysis  of  the  cardio-inhibitory  fibres 
by  means  of  atropine,  will  always  produce  an  effect 
upon  the  intestinal  movements;  the  effect,  which  may  be 
little  marked  at  first  but  increases  with  each  succeeding- 
stimulation,  is  twofold :  (1)  an  inhibition  with  very  short 
latent  period  (less  than  one  second),  leading  to  the  drop- 
ping of  one  or  two  beats ;  and  (2)  an  augmentation  of  the 
rhythmic  contractions,  which  gradually  develops  after 
the  lapse  of  from  ten  to  thirty  seconds,  and  lasts  for  some 
length  of  time  after  the  cessation  of  the  stimulus  The 
vagus  effect  may  come  on  simultaneously  at  all  points  of 
the  small  intestine,  and  is  not  abolished  by  ligaturinff  the 
second  part  of  the  duodenum  or  the  upper  part  of  the 
jejunum  The  vagus  fibres  must  therefore  reach  the  in- 
testine at  all  points,  and  do  not  run  down  from  the  stom- 
ach or  duodenum  between  the  two  coats  (Starlino-) 

Inhibition  of  Reflex. -j^s  is  well  known  to  physiolo- 
gists, some  reflexes  may  be  controlled  or  at  times  alto- 
gether prevented.     The  most  favorable  conditions  for  a 
reflex  involve  the  activity  of  those  parts  only  which  form 
the  reflex  arc— a  sensory  surface,  afferent  nerve,  centre 
etterent  nerve,  and  the  part  to  which  the  latter  is  distrib- 
uted (muscle  or  gland).     Involvement  of  any  other  por- 
tion ot  the  central  nervous  system  usually  hinders  a 
purely    reflex  act.     Examples  of    reflex  acts  are    too 
lamiliar  to  make  it  necessary  to  mention  them      It  is  a 
well-known  fact  that  a  cough  or  sneeze  may  be  checked 
although  the  desire  to  perform  the  act  is  wellnigh  irre' 
sistible.      The  cerebrum  probably  excites  the  greatest 
inhibitory  action  over  reflexes.      The  case  of  Cranmer 
the  martyr,  may  be  cited  as  an  example.     In  spite  of 
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the  natural  tendency,  he  held  his  hand  in  the  fire  until  it 
was  consumed,  thus  inhibiting  the  power  of  reflex. 

Inhibition  Referred  to  the  Cerebral  Corte.i: — The  power 
exerted  by  the  cerebrum  in  inliibiting  reflexes,  and  its 
action  upon  the  cardio-inhibitory  centre,  have  already 
been  referred  to.  The  cortex  is  known  to  possess  the 
power  of  originating  movements;  it  has  also,  perhaps,  a 
function  no  less  important,  namely,  that  of  inhibiting 
movement.  The  restlessness  of  lunatics,  with  lack  of 
mental  balance,  and  the  restlessness  of  dogs  which  have 
been  deprived  of  their  cerebral  hemispheres,  as  shown  by 
the  experiments  of  Goltz,  may  be  due  to  the  diminution 
or  loss  of  this  inhibitory  function.  The  condition  of  hyp- 
nosis may  be  the  result  of,  or  associated  with,  a  tempo- 
rary total  deprivation  of  volition,  due  to  an  Increase  of 
the  inhibitory  function,  as  suggested  by  Schafer. 

BubnofE  and  Heidenhain  (1881)  showed  that  inhibition 
was  an  active  function  of  the  cortex.  They  occasionally 
got  arrest  of  action  after  weak  excitation. 

Sherrington  (1893)  has  shown  that  electrical  excitation 
of  certain  parts  of  the  cortex  may  not  only,  as  has  long 
been  known,  produce  contraction  of  definite  muscles,  but 
that  simultaneously  inhibition  of  tonically  contracted  an- 
tagonists may  also  be  brought  about.  It  is  probable  that 
the  inhibitory  action,  whatever  it  may  be,  is  exerted  upon 
the  lower  nerve  centres  in  the  cord  and  bulb  (Schafer). 

Inhibition  of  Pain. — Assuming  that  pain  may  actually 
be  inhibited,  the  sensory  side  of  the  nervous  system  and 
the  cerebrum  would  represent  the  parts  involved.  Kant 
has  described  that  he  learned  b)  inhibit  the  pains  of  his 
gouty  attacks.  Other  instances  may  be  found,  but  one 
of  the  most  Interesting  cases  is  that  of  a  so-called  "  pain- 
less man,"  who  had  been  on  exhibition  in  various  shows 
as  "  the  human  pin  cushion. "  He  was  under  the  observa- 
tion of,  and  his  case  described  by,  Witmer  (1897,  "  Twen- 
tieth Century  Practice  of  Medicine  "):  "He  could  be  cut 
with  a  knife,  or  stuck  with  pins  and  needles,  without 
showing  the  slightest  sign  of  pain.  I  have  known  him 
to  hold  a  red-hot  coin  in  his  hand  without  wincing,  until 
it  had  burnt  itself  deep  into  the  flesh.  It  is  impossible 
to  say  positively  whether  this  subject  inhibited  the  ex- 
pression of  pain,  or  whether  he  inhibited  the  pain  itself. 
He  said  he  felt  pain  on  ordinary  occasions,  when  he  had 
not  made  up  his  mind  to  be  insensible  to  pain;  but  he 
reported  that  when  once  he  had  decided  not  to  feel  the 
pain  of  the  stimulus,  the  pain  was  no  longer  felt.  There 
were  areas  of  the  skin  which  he  could  not  render  insensi- 
ble to  pain.  I  am  inclined  to  believe  he  inhibited  the 
sensation  of  pain  and  not  its  external  manifestations." 

Pierre  A.  Fish. 
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INNERVATION  means  the  nerve  supply  and  nerve  con- 
trol of  some  part  or  other  of  the  organism.  This  defini- 
tion embraces  every  kind  of  nerve  influence  and  includes 
therefore  the  exciting  as  well  as  the  inhibitory  action  on 
the  part  concerned.  It  moreover  includes  the  activity 
of  all  those  sensory  (afferent)  nerves  or  nerve  apparatuses 
that  serve  to  transmit  sensory  impulses  from  the  organ 
concerned  to  nerve  centers  of  both  the  peripheral  (sym- 
pathetic) and  the  central  nervous  systems.  If,  however, 
any  nerve  or  nerve  apparatus,  altliough  situated  in  the 
immediate  vicinity  of  a  given  organ  or  even  within  the 
organ  itself,  has  no  connection  with  the  elements  of  the 
same,  and  therefore  exerts  no  influence  whatever  on  its 


function,  such  nerve  or  nerve  apparatus  must  be  excluded 
from  the  "  innervation  "  of  this  organ.  Usually  when  we 
speak  of  the  innervation  of  an  organ  we  include  the  nerve 
control  of  all  its  tissues.  For  instance,  innervation  of  the 
small  intestine  means  the  nerve  control  over  its  glands, 
muscles,  blood-vessels,  and  connective  tissue,  as  well  as 
that  nerve  supply  which  conveys  sensory  impressions  from 
the  intestine  to  nerve  centres  of  the  peripheral,  and  central 
nervous  systems.  If  we  speak  of  the  "  innervation  "  of 
a  muscle  the  term  should  include  the  nerve  control  over  its 
blood-vessels  and  its  sensory  supply,  although  often  the 
motor  action  on  the  muscle  fibre  alone  is  meant. 

Not  only  the  nerves  and  nerve  apparatus  directly  con- 
nected with  the  part  or  organ  concerned  should  be  in- 
cluded in  the  definition  of  its  innervation,  but  also  those 
connected  with  it  more  remotely,  as  long  as  they  have 
any  control  over  it.  For  instance,  the  arm  area  of  the 
cerebral  cortex  belongs  within  the  domain  of  the  inner- 
vation of  tlie  arm,  although  when  speaking  of  the  latter 
we  more  frequently  have  in  mind  the  peripheral  nerves 
and  nerve  apparatus  connected  with  it. 

B.  Onvf  {Onufrowicz} . 

I.  INSANITY.— (Synonyms:  Eng.,  Mental  alienation, 
lunacy,  aberration;  Lat.,  Insania,  inaanitas,  from  in- 
sanus,  unsound;  Fr.,/ofo'«,  insanite  de  l' esprit,  alienation 
mentale  ;  Ital.,  insania,  folUa,  alienazione  mentale  ;  Sp., 
insania,  locura ;  Ger.,  Irrsinn,  Irresinn,  Wahnsinn,  Ver- 
riiektheit.) 

Definition. — An  actual  definition  of  the  term  "insan- 
ity "  is  seldom  found  in  recent  works  on  psychiatry.  The 
reason  for  this  is,  as  Tuke  *  explains :  that  it  is  impossible 
to  compass  the  multitudinous  phases  of  mental  disease 
under  one  rigid  formula.  Spitzka  has  endeavored  to 
cover  the  ground  in  a  "  definition "  one  hundred  and 
twenty  words  in  length,  but  admits  the  futility  of  any 
definition  except  perhaps  for  medico-legal  purposes. 
Even  in  the  courts,  however,  a  definition  of  the  term  is 
nowadays  seldom  called  for,  as  most  alienists  have  come 
to  regard  it  as  unwise  and  prejudicial  to  their  reputation 
to  attempt  it.  Chapin  gives  the  definition  of  insanity  as 
"That  mental  condition  characterized  by  a  prolonged 
change  in  the  usual  manner  of  thinking,  acting,  and  feel- 
ing, the  result  of  disease  or  mental  degeneration."  This 
like  all  other  definitions  of  insanity  is  not  unassailable,  but 
is  suflBeiently  comprehensive  for  a  medico-legal  opinion, 
is  easily  understood,  and  is  more  serviceable  than  most  of 
the  multitude  of  definitions  that  were  once  in  vogue. 

For  further  consideration  of  the  subject  tlie  reader  is 
referred  to  the  chapters  on  the  Piagnosis  and  the  Medico- 
Legal  Aspects  of  Insanity  below.  II.  R.  S. 

II.  INSANITY:  CLASSIFICATION  OF  MENTAL  DIS- 
EASES.— In  the  sense  in  which  the  term  is  generally  used 
by  writers  on  scientific  subjects  classification  not  only 
implies  that  the  division  shall  be  logical  and  the  charac- 
teristics by  which  it  is  determined  natural,  but  also  at 
the  same  time  presupposes  the  existence  in  the  mind  of 
the  writer  of  a  specific  purpose.  (See  "  Classification. " 
Baldwin's  "Dictionary  of  Psychology.") 

Any  attempt  to  classify  mental  diseases,  i.e.,  to  group 
together  those  forms  which  have  certain  common  and  dis- 
tinguisiiing  characteristics,  must  necessarily  be  modified 
by,  and  to  a  large  extent  depend  upon,  the  author's  con- 
ception of  what  does  and  what  does  not  constitute  insan- 
ity, since  it  is  obvious  that  the  term  is  used  in  a  purely 
conventional  sense  and  does  not  admit  of  exact  definition 
any  more  than  do  the  common  terms  health  or  disease. 
Such  being  the  case,  it  is  plain  that  fundamental  distinc- 
tions in  psychiatry  do  not  exist.  The  history  of  medi- 
cine as  well  as  that  of  other  sciences  shows  clearly  that 
the  effort  to  establish  artificial  distinctions  may  be  fatally 
antagonistic  to  the  spirit  essential  for  the  sound  develop- 
ment of  scientific  investigation  and  the  further  advance- 
ment of  knowledge.     As  at  present  we  are  quite  unable 

*  See  Tuke's  "  Dictionary  of  Psychological  Medicine." 
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to  establish  any  generic  distinctions  between  the  vavious 
forms  of  alienation,  it  is  hardly  possible  to  emphasize  too 
strongly  the  importance  of  the  fact  that  the  aim  of  classi- 
fication should  he  merely  "  to  facilitate  the  complete  and 
systematic  survey  "  of  'the  various  forms  of  insanity. 
Any  scientific  classification  is  essentially  a  generalization. 
This  predicates  an  accurate  knowledge  of  the  individual 
phenomena  whose  common  as  well  as  distinguishing 
characteristics  are  to  be  compared.  As  the  paucity  of 
facts  in  the  clinical  study  of  psychiatry  does  not  permit 
the  term  to  be  used  in  any  but  a  conventional  sense,  it  is 
questionable  whether  the  retention  of  the  word  classifica- 
tion in  psychiatrical  nomenclature  is  desirable,  and  per- 
haps it  might  be  better  at  present  to  substitute  for  it  such 
expressions  as  "  grouping  of, "  or  "  general  description  of, " 
mental  disorders.  Such  terms  would  certainly  be  less 
definite  and  therefore  less  apt  to  lead  to  confusion. 

The  efforts  to  group  together  the  various  forms  of  alien- 
ation often  have  a  real,  although  relative  and  tentative 
value.  Work  of  this  kind,  if  well  done,  has  the  tempo- 
rary advantage  of  formulating  and  crystallizing  opinion, 
but  the  relative  success  of  each  individual  effort  in  this 
direction  must  necessarily  be  inversely  proportional  to 
the  rate  of  progress  in  psychiatry,  inasmuch  as  the  true 
value  of  any  grouping  of  the  various  symptom  complexes 
is  commensurate  with  the  stimulus  given  to  further  in- 
vestigation, and  the  greater  the  stimulus  the  sooner  does 
the  work  of  any  given  author  become  obsolete. 

In  all  attempts  at  classification  the  standpoints  to  be 
taken  into  consideration  are  four  in  number:  (1)  etiologi- 
cal; (3)  psychological;  (3)  clinical;  (4)  pathological. 
The  relative  value  of  these  determining  factors  in  any 
so-called  classification  is  essentially  conditioned  by  the 
aim  of  each  individual  writer.  Unfortunately,  some 
authorities,  with  a  singular  disregard  for  accuracy  of  ex- 
pression, have  attempted  to  classify  forms  of  alienation  on 
such  a  basis  that  only  one  or  two  of  these  factors  have 
been  considered.  As  a  result  of  this  error  there  have 
been  so-called  etiological  classifications,  clinical  classifica- 
tions, etc.  It  may  be  justly  said  that  attempts  to  classify 
mental  disorders  on  such  a  basis  have  almost  invariably 
shown  a  disregard  of  the  fundamental  postulate  that 
every  scientific  classification  necessitates  a  consideration 
of  all  the  known  factors  which  enter  into  the  study  of 
the  natural  history  of  a  disease. 

(1)  With  our  present  meagre  knowledge  the  etiology 
of  alienation  can  hardly  be  considered  a  prominent  factor 
in  the  grouping  of  mental  disorders.  Unfortimately, 
alienists  have  frequently  shown  a  tendency  to  be  satisfied 
with  the  statement  of  such  general  causes  as  are  com- 
monly enumerated  under  the  head  of  etiology.  The 
clinician  now  realizes  fully  the  necessity  for  substituting 
for  these  general  descriptions  more  definite  and  exact 
knowledge.  No  reader  can  have  failed  to  be  impressed 
with  the  fact  that  within  the  past  decade  writers  have 
begun  to  avoid  such  indefinite  expressions  as  "lack  of 
proper  nutrition,"  "proneness  to  alcoholic  indulgence," 
"unsuitable  hygiene,"  "bad  family  history,"  etc.,  and  to 
adopt  a  nomenclature  which  has  more  in  common  with 
the  phraseology  used  in  the  general  medical  clinic.  It 
is  only  necessary  to  refer  to  the  recent  studies  in  which 
attempts  have  been  made  to  determine  the  relation- 
ship of  alcoholism  and  syphilis  to  general  paresis,  of 
the  puerperal  condition  to  the  various  mental  disturb- 
ances connected  with  it,  or  of  the  effects  of  previous 
injury  to  the  subsequent  traumatic  psychoses,  to  show 
that  efforts  in  the  right  direction  are  being  made  to 
determine  more  specifically  the  connection  between 
cause  and  effect.  In  a  study  of  the  etiology  of  mental 
disorders  investigators  are  confronted  by  two  classes  of 
difficulties.  It  is  not  only  necessary  to  isolate  the 
causative  factor  in  any  form  of  alienation  but  the  in- 
dividual reaction  to  this  cause  must  be  explained. 
Writers  who  have  failed  to  appreciate  the  necessity  of 
taking  into  account  this  personal  equation  have  only 
added  materially  to  the  confusion  that  already  exists  in 
clinical  psychiatry.  This  point  has  been  emphasized  of 
late  by  the  recent  studies  of  Binswanger  and  others  upon 


the  etiology  of  the  acute  psychoses.  Although  the  ini- 
mediate  results  so  far  are  negative,  such  work  cannot  fail 
to  be  of  signal  advantage  in  forming  a  basis  for  further 
investigation.  As  is  well  known,  many  attempts  have 
recently  been  made,  particulariy  by  the  Italians  and  Ger- 
mans, to  show  that  a  definite  causal  relationship  exists  be- 
tween certain  clinical  forms  of  the  acute  psychoses  and 
bacteria  or  their  toxins.  Even  if  the  truth  of  these  gen- 
eral propositions  were  established  it  would  still  remain  for 
the  clinician  to  explain  why  the  brain  of  one  individual 
was  a  locus  minoris  resistentim  for  the  poison,  while  that 
of  another  person  was  unaffected  by  it.  Until  these  prob- 
lems are  solved  the  generalization  essential  for  every, 
classification  remains  impossible,  and  the  alienist  must 
frequently  be  embarrassed  by  the  necessity  of  admitting 
that  a  single  pathogenesis  may  make  itself  manifest  by  a 
great  variety  of  symptoms,  and  that  the  converse  of  the 
proposition  is  no  less  true.  It  is  hardly  necessary  to  em- 
phasize the  fact  that  with  our  present  knowledge  hered- 
ity has  no  claim  to  be  considered  a  prominent  factor  in 
any  scheme  of  classification ;  and  the  same  holds  true  in 
regard  to  the  relative  frequency  of  mental  disorders  at 
different  epochs  of  life.  Thus,  although  it  is  doubtless 
useful  to  note  the  fact  that  certain  forms  of  alienation 
would  seem  to  be  more  common  at  the  time  of  pubert3^ 
of  the  menopause  or  vice  versa,  to  go  further  and  to  at- 
tribute so  much  importance  to  an  observation  of  this 
character  as  to  suggest  it  as  a  possible  basis  for  general- 
izations would  be  as  ill-advised  as  the  belief  that  our  ac- 
tual knowledge  of  measles  is  made  greater  by  classifying 
it  as  one  of  the  diseases  of  childhood. 

(3)  The  attempt  to  analyze  the  mental  symptoms  of 
the  insane  upon  a  psychologic  basis,  although  of  some 
value,  is  of  greater  interest  to  the  psychologist  than  to 
the  alienist.  The  points  of  view  of  the  two  observers 
are  essentially  different.  Those  who  are  interested  in 
this  method  of  study  are  advised  to  consult  the  standard 
works  on  psychology  or  books  written  on  the  line  of  that 
of  Starring  in  which  the  relative  importance  of  the  psy- 
chological phenomena  is  indicated  ("  Vorlesungen  iiber 
Psychopathologie,"  1900). 

(3)  Although  pathologists  have  actually  demonstrated 
that  out  of  all  the  cases  of  mental  disease  there  are  only 
a  few  in  which  lesions  cannot  be  definitely  demonstrated 
in  the  central  nervous  system,  the  relation  of  these  struct- 
ural changes  to  the  symptoms  of  the  disease  is  too 
indefinite  to  afford  a  basis  ot  classification.  Moreover, 
since  none  of  the  changes  occiirring  in  the  central  nervous 
system  in  the  insane  are  distinctive,  nothing  has  been 
gained  from  the  numerous  attempts  to  differentiate  be- 
tween the  forms  of  alienation  associated  with  or  those 
accompanied  by  actual  demonstrable  changes  in  the 
brain.  A  moderate  degree  of  familiarity  with  psychi- 
atrical literature  is  sufficient  to  convince  the  reader  that 
the  study  of  mental  diseases  has  advanced  too  far  for  a 
grouping  on  this  basis  to  have  any  present  value.  On 
the  other  hand,  too  little  progress  has  been  made  in  esti- 
mating the  distinctive  character  of  the  lesions  to  warrant 
the  building  up  of  any  systematized  study  upon  so  weak 
a  foundation. 

(4)  So-called  clinical  classifications  are  of  little  value, 
and  one  cannot  but  agree  with  Bevan  Lewis  and  others 
that  a  disproportionate  amount  of  attention  has  been 
given  to  this  method  of  study.  It  would  be  impossible 
within  the  present  limits  to  refer  to  even  the  more  recent 
attempts  that  have  been  made  by  alienists  to  divide  into 
groups  the  various  clinical  pictures.  Unquestionably 
within  the  last  decade  the  most  suggestive  and  stimulat- 
ing efforts  in  this  line  have  been  made  by  Wernicke  and 
Kraepelin.  Notwithstanding  the  fact  that  the  points  of 
view  of  these  two  authorities  are  essentially  different,, 
many  new  paths  in  clinical  psychiatry  have  been  opened 
up  by  their  efforts. 

Wernicke  has  assumed  that  the  hypothesis  based  upon 
the  localization  of  the  physiological  functions  of  the 
cerebral  cortex  is  applicable  to  the  problems  of  clinical 
psychiatry.  He  believes  that  psychical  symptoms  can 
be  analyzed  by  a  method  analogous  to  the  one  employed 
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in  his  well-known  study  of  disturbances  of  speech.  Dis- 
turbances of  the  intellectual  activities  are  conceived  of  as 
localized  disturbances  and  as  due  to  derangements  of  the 
associative  mechanism.  Variations  from  the  normal  in 
the  associative  mechanism  of  the  brain  may  be  looked 
upon  merely  as  disturbances  of  action.  The  scheme 
adopted  by  Wernicke  is  as  follows :  The  memory  picture 
is  formed  in  the  cortex  of  the  projection  field  and  is  there 
primarilj'  identified.  The  simple  sense  perceptions 
awaken  a  secondarily  identified  outgoing  perception  A. 
AZ  represents  the  intraps3'chic  associative  mechanism  in 
which  the  secondary  identification  takes  place.  Z  is  the 
area  where  the  secondary  identification  gives  rise  to  the 
outgoing  impulse.  AZm  represents  the  psychomotor 
projection  field  of  the  cortex.  According  to  this  concep- 
tion the  mechanism  of  the  psychical  processes  may  be 
represented  by  the  scheme  s  A  Z  m.  The  psychic  sensory 
disturbances  (sA)  are  comparable  with  the  anesthesias, 
parsesthesias,  and  hyperesthesias;  the  intrapsychic  dis- 
turbances (AZ)  with  loss,  disturbance,  and  excess  of 
function,  respectively ;  the  psychomotor  disturbances  of 
function  (Zm)  with  the  akineses,  parakineses,  and  hyper- 
kineses. 

Consciousness  is  a  function  of  the  associative  mechan- 
ism and  may  be  considered  in  its  threefold  relationship 
to  the  outer  world,  the  body  and  self-allopsychic,  soma- 
topsychic, and  autopsychic.  Disturbances  may  occur 
in  any  one  of  these  realms  either  singly  or  combined. 
These  fundamental  considerations  are  developed  at 
length  to  form  a  basis  for  the  clinical  observations.  (See 
reviews  by  C.  Winkler:  Centralbl.  f.  NereenhranKheiten 
und  P»ychiatrie,  xxxiii.,  p.  569;  also  Worcester :  Ameri- 
can Journal  of  Insanity,  vol.  Ivii.,  No.  4.) 

Kraepelin's  grouping*  is  based  on  the  principle  that 

*  Table  of  Kraepelin's  Latest  Classification  op  the  Forms 
OF  Insanity.    fSixtli  Edition.) 

Inlectious  insanity. 

A.  Febrile  delirium. 

B.  Inlectious  delirium. 

C.  Inlectious  states  of  weakness. 
Exhaustive  insanity. 

A.  Collapse  delirium. 

B.  Acute  conlusional  insanity  (amentia). 

C.  Chronic  nervous  exhaustion. 
Poisoning. 

1.  Acute  poisoning. 

2.  Chronic  poisoning. 

A.  Alcoholism.  » 

B.  Morphinism. 
0.  Cocainism. 

Thyreogenic  insanity. 

A.  Myxoedematous  insanity. 

B.  Cretinism. 
Dementia  precox. 

Hebephrenic  forms. 

Katatonic  forms. 

Paranoid  forms. 
Dementia  paralytica  (paresis). 

Depressive  form. 

Expansive  form. 

Agitated  form. 

Demented  form. 
Insanity  in  cerebral  diseases. 

General  diseases  (cortical  gliosis,  diffuse  sclerosis,  late  hereditary 
syphilis,  arteriosclerotic  disease,  perivascular  gliosis,  subcor- 
tical encephalitis,  multiple  sclerosis). 

Circumscribed  diseases    (tumor,  abscess,  hemorrhage,  embolism, 
thrombosis,  injury) . 
Insanity  ol  the  age  ol  involution. 

A.  Melancholia. 

B.  Presenile  delusions  ol  prejudice. 
0.  Senile  dementia. 

Manic  depressive  insanity. 

Maniacal  states. 

Depressive  states. 

Mixed  states. 
Paranoia. 
General  neurosis. 

A.  Epileptic  insanity. 

B.  Hysterical  insanity. 

C.  Fright  neurosis. 

Psychopathic  states  (degenerative  insanity). 

A.  Constitutional  morbid  peculiarities  ol  character. 

B.  Imperative  insanity  (imperative  ideas,  phobias,  hypochondria, 

f  olie  du  doute,  mysophobia) . 

C.  Impulsive  insanity  (pyromanla,  kleptoma'nla,  homicidal  mania) . 

D.  Sexual  perversion. 
Defective  psychical  development. 

A.  Imbecility  (moral  weakness) . 

B.  Idiocy. 


connected  with  the  origin,  develoi^ment,  and  termination 
of  disease  every  factor  must  be  considered.  In  cases  in 
which  nothing  definite  is  known  in  regard  to  the  etiology 
not  only  the  whole  clinical  course  is  taken  into  account, 
but  the  deductions  which  are  important  for  prognosis 
should  also  be  utilized  in  the  attempt  to  difl:erentiate  one 
malady  from  another.  Kraepelin  first  considers  the  forms 
of  alienation  which  are  due  to  external  causes.  Among 
these  are  classed  the  mental  disturbances  following  infec- 
tious diseases,  the  so-called  exhaustive  psychoses,  in  so 
far  as  they  are  due  to  severe  physical  derangement,  and 
finally,  the  poisonings.  Contrasted  with  the  poisonings 
due  to  external  agencies  are  the  auto-intoxications.  Of 
these  we  have  definite  knowledge  in  regard  to  one  only, 
viz.,  mental  disturbances  associated  with  diseases  of  the 
thyroid  gland.  Kraepelin  holds  that  there  are  reasons  for 
believing  that  dementia  prsecox  and  general  paresis  may 
also  sooner  or  later  be  grouped  with  the  diseases  originat- 
ing in  auto-intoxication.  Next  come  the  insanities  asso- 
ciated with  organic  diseases  of  the  brain.  The  insanities 
of  senile  involution  and  those  in  which  there  is  marked 
tendency  toward  psychical  impairment — paranoia  and  the 
maniacal-depressive  insanity  (see  Mania) — are  grouped 
separately.  Then  follow  the  general  neuroses,  the  epi- 
leptiform and  hysterical  insanities  closely  connected  with 
these,  the  psychopathic  conditions,  and,  last  of  all,  those 
conditions  which  are  characterized  by  inhibition  during 
the  development  of  the  psychical  functions,  namely, 
idiocy  and  imbecility. 

For  further  information  on  the  subject  of  classification 
the  reader  is  referred  to  the  various  text-books  on  insan- 
ity as  well  as  to  the  works  mentioned  below. 

Stewart  Paton. 
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III.  INSANITY  :  GENERAL  ETIOLOGY.— In  consider- 
ing the  etiology  of  a  given  case  of  insanity,  only  too  often 
do  we  mingle  cause  and  effect,  thereby  confusing  our- 
selves and  spreading  false  impressions  among  the  laity. 
It  is  a  daily  occurrence  to  hear  both  the  physician  and 
the  family  speaking  of  the  cessation  of  the  menses  as  the 
actual  cause  of  the  alienation  of  some  young  woman, 
whereas  in  reality  such  cessation  is  only  one  of  many  so- 
matic symptoms  that  may  accompany  the  mental  affec- 
tion, the  psychical  and  bodily  manifestations  proceeding 
pari  passu  under  a  general  storm-cloud,  that  involves 
every  cell  and  fibre  of  the  body  in  varying  degree. 
Surely  then  we  should  look  deeper  before  ascribing  to  a 
single  minor  physical  symptom  the  dignity  of  the  entire 
upheaval.  It  might  be  approaching  a  little  nearer  to  the 
truth  to  attribute  such  disturbances  to  the  hsemic  deprav- 
ity which  is  so  frequently  present  in  such  instances,  but 
how  much  better  to  explore  more  fully  the,  now  hidden, 
pathogenic  fields  that  induce  the  anemia  itself. 

The  etiology  of  mental  affections  in  very  numerous  in- 
stances is  obscure,  reaching  back  through  the  protoplasm 
of  the  foetus  and  the  tissues  of  the  mother  and  father,  to 
those  of  preceding  generations  unto  the  third  and  fourth 
degree — and  even  beyond.  Such  predisposing  causes  do 
not,  however,  exist  in  each  and  every  instance  of  alien- 
ation. An  individual  starting  with  a  healthy  mind  in  a 
healthy  body  may  also  become  the  victim  of  a  mental 
distui'bance  should  he  violate  the  laws  of  nature  to  such 
a  degree  as  to  overset  the  nervous  equilibrium,  or  should 
he  have  the  misfortune  to  meet  with  a  cerebral  trauma, 
or  to  admit  into  his  system  a  toxin,  be  it  of  syphilis  or 
of  some  acute  disease,"in  sufficient  quantities  to  overcome 
the  normal  tissue  resistance. 

Again,  in  another  series  of  cases,  persons  who  have 
inherited  only  a  moderate  degree  of  stability,  but  who, 
owing  to  favorable  environment  and  education,  have 
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been  able  to  pass  successfully  through  the  minor  trials  of 
the  struggle  for  existence  which  are  common  to  all  man- 
kind, may  nevertheless  fall  victims  to  mental  disturb- 
ances when  some  unusual  stress  is  laid  upon  them, 
either  in  the  way  of  intense  and  prolonged  intellectual 
strain,  a  shock,  corporeal  or  psychical,  as  a  result  of  tis- 
sue clianges  induced  by  an  acute  toxaemia  or  prolonged 
cachexia. 

Briefly,  then,  it  may  be  said  that  the  main  causes  of 
insanity  are  twofold^direct  or  indirect.  In  many  in- 
stances these  may  be  and  frequently  are  commingled, 
rendering  a  clean-cut  differential  etiology  difficult  and 
sometimes  impossible  to  determine. 

Inasmucli  as  tlie  far-reaching  effects  of  neuropathic 
ancestry  in  its  widest  sense  are,  probably,  of  greater  im- 
portance than  the  direct  causes  of  vesanise,  we  will  first 
consider  the  former,  remembering  always  that  the  two 
are  very  frequently  blended  in  the  same  individual. 

I.  Predisposing  Causes. 

Heredity. — The  carrying-over  from  an  ascendant  to  a 
descendant  of  the  marks  of  a  corporeal  degeneration, 
such  as  webbed  fingers  or  toes,  or  a  deformed  hard  pal- 
ate, are  readily  recognized  and  termed  a  stigma  of  de- 
generation. Were  the  brand  marks  of  mental  infirmity 
as  clearly  defined,  much  difficulty  would  be  spared  the 
alienist  in  the  comprehension  of  mental  deficiencies.  Un- 
fortunately such  is  not  the  case.  For  although  tlie 
grosser  defects  of  the  mind,  as  they  exist  in  the  idiot  and 
the  lower  grades  of  imbecility,  are  as  unmistakable  as 
those  we  are  apt  to  regard  as  more  strictly  corporeal,  the 
gradations  between  the  mental  level  of  the  hopeless 
imbecile  up  to  that  of  normal  man  are  innumerable,  and 
when  these  deficiencies  appear,  for  example,  merely  in  a 
lowered  standard  of  ethical  conduct,  in  a  passionate  dis- 
position, or  in  an  Inability  to  reason  quite  as  logically  as 
thq  majority  of  mankind  upon  an  abstruse  subject,  one 
can  readily  see  how  extremely  difficult  It  is  for  the  phy- 
sician to  pronounce  definitely  upon  the  mental  condition 
of  a  person  who  shows  such  slight  departures  from  nor- 
mal mentalization. 

Statistics  of  heredity  among  the  insane  differ  according 
to  the  locality  from  which  tliey  ai'e  taken — varying  from 
ten  to  ninety  per  cent.  Much  depends  upon  the  nation- 
ality and  consanguinity  of  a  community,  as  well  as  cer- 
tain local  conditions,  as,  for  instance,  the  prevalence  of 
drunkenness,  of  an  insufficient  or  improper  quality  of  the 
food  supply,  of  syphilis,  of  extremes  of  heat  and  cold, 
and  other  changing  factors. 

Except  in  rare  instances  there  is  no  direct  inheritance 
of  insanity — that  is  to  say,  the  children  are  not  born  in- 
sane ;  it  is  only  that  the  protoplasm  is  tainted  with  seeds 
that,  under  favorable  circumstances,  may  at  some  future 
time  grow  and  bear  blighted  fruit  in  the  form  of  a  psy- 
chosis. Under  proper  precautious  in  the  way  of  educa- 
tion and  environment  such  a  development  may  not  occur 
at  all,  and  the  manor  woman  may  pass  through  life  with 
his  or  her  mental  faculties  performing  their  functions  in 
an  average  normal  manner. 

In  fact,  in  mental  disorders  we  have  an  heredity  anal- 
ogous to  that  of  tuberculosis.  The  child  of  consumptive 
parents  does  not  necessarily  develop  the  disease,  but  if 
exposed  to  injurious  surroundings  which  lower  the  gen- 
eral vitality,  as  insufficient  breathing  space  tainted  with 
the  efl[luvia  of  human  lung  exhalations,  it  falls  a  victim 
to  the  disease  more  readilj'  than  one  who  has  inherited 
more  resistant  tissues.  In  the  psychoneurotic,  as  gener- 
ation succeeds  generation  and  there  is  no  admixture  of 
sounder  blood  strains,  the  tendency  toward  imperfect 
mental  development  becomes  moj'e  and  more  accentu- 
ated, psychical  maladies  in  the  family  become  ever  more 
frequent,  until  the  lowest  forms  of  mental  infirmity 
appear  and  the  house  becomes  extinct.  An  admixture 
of  purer  blood  always  has  the  tendency  to  correct  both 
mental  and  psychical  deficiencies  and  to  induce  a  retui-n 
to  the  standard  level.  When  both  mother  and  father  are 
defective  mentally,  especially  when  there  is  consanguin- 


ity, the  prospects  for  a  perfect  mentality  in  the  children 
are  ominous. 

There  is  a  curious  law  of  inheritance  which  it  is  diffi- 
cult satisfactorily  to  explain,  to  wit,  the  passing  over  by 
a  mental  disorder  of  the  second  generation  and  its  reap- 
pearance in  the  third— the  so-called  atavismus.  Again, 
we  frequently  see  insanity  in  a  collateral  progenitor— an 
aunt  or  uncle  for  example— reappear  in  the  nephew  or 
niece,  though  the  father  or  mother  may  have  shown  no 
tendency  thereto.  Only  rarely,  however,  does  the  same 
form  of  psychosis  reappear  in  the  children  as  existed  in 
the  forebears  direct  or  indirect.  As  a  rule  transmuta- 
tions take  place,  and  a  state  of  pathological  depression  in 
an  ascendant  may  develop  as  a  morbid  excitement  or  early 
dementia  in  the  offspring  of  the  house. 

Exceptions  to  this  alteration  of  the  character  of  the 
alienation  are  now  and  then  noted.  I  have  met  with  a 
paranoia  which  liad  developed  through  three  successive 
generations,  and  among  tlio  frequent  periodic  insanities 
the  identical  form  of  malady  may  appear  for  generation 
after  generation.  In  these  instances  it  is  always  prob- 
able that  the  psychosis  will  come  on  at  an  earlier  and 
earlier  age  until  some  of  the  grave  forms  of  pubescent  or 
adolescent  insanity  appear — in  other  words,  the  vital  pro- 
toplasm becomes  lower  and  lower  and  less  capable  of 
standing  the  strains  of  education  as  well  as  the  duties  and 
cares  of  daily  life. 

Suicide.— A  suicidal  tendency  may  appear  in  neuro- 
pathic families  as  the  equivalent  of  a  psychosis  or  replace 
it.  Usually,  however,  there  will  have  been  some  pre- 
vious indication  of  mental  perversion  preceding  the 
event,  and  most  often  this  has  taken  the  form  of  a  more 
or  less  pronounced  melancholia.  Not  long  ago  I  treated 
a  neurotic  individual  whose  three  aunts,  an  uncle,  and 
father  had  all  committed  suicide  at  about  the  same  age, 
and  in  the  generations  back  were  histories  of  neuroses, 
deaf -mutism,  and  individual  peculiarities,  with  tendencies 
to  melancholia.  The  descendants  of  hysterical,  epileptic, 
neurasthenic,  and  eccentric  parents  always  show  a  larger 
proportion  of  examples  of  insanity  than  those  with  a  good 
family  history.  The  former  start  in  life  with  a  defective 
cytoplasm,  and  when  the  environment  is  suitable  the  soil 
produces  a  crop  of  poisonous  weeds.  Such  nervously 
deficient  parents  are  apt  to  have  children  who  are  degen- 
erates in  the  matter  of  moral  tone,  eccentric  beings  stand- 
ing apart  from  the  mass  of  their  fellows,  and  who  at  a 
later  age  show  sexual  perversions,  criminal  propensities, 
and  are  in  constant  conflict  with  the  existing  order  of 
things,  and  under  any  unusual  strain  become  victims  of 
a  psychosis. 

Alcohol  and  iTerctZjiy.— Perhaps  the  most  frequent  cause 
of  mental  degeneration  in  the  descendant  is  alcoholism  on 
the  part  of  one  or  both  parents.  The  abuse  of  alcohol 
induces  definite  and  pronounced  tissue  alterations,  not 
confined  to  but  most  noticeable  in  the  nervous  and  vas- 
cular systems.  As  a  result  the  children  of  such  progen- 
itors are  ever  prone  to  epilepsy,  hysteria,  and  grave 
mental  maladies,  and  should  the  tendency  increase  in 
succeeding  generations  to  a  pronounced  degree,  the 
family  soon  dies  out.  Drunkenness  on  the  part  of  both 
parents  at  the  moment  of  copulation  is  one  of  the  most 
certain  causes  of  idiocy. 

In  the  family  of  a  drunkard,  where  there  are  a  number 
of  children,  it  is  often  observed  that  the  first  ones  are 
mentally  soimd,  while  the  later  arrivals,  after  the  drink 
habit  has  been  confirmed,  are  less  and  less  apt,  and  if  the 
abuse  becomes  aggravated  the  youngest  members  of  the 
family  are  not  merely  deficient  in  mental  and  physical 
capacity,  but  are  actually  imbeciles  or  idiots. 

There  are  many  notable  exceptions  to  this  rule.  Owing 
to  especial  or  exceptional  circumstances,  one  child  may 
stand  forth  prominently  in  the  family  by  reason  of  his  men- 
tal endowments,  while  all  the  others  may  be  defective 
As  Griesinger  long  ago  observed,  genius  and  idiocy  go 
hand-m-hand,  and  after  all  genius  is  but  a  one-sided  psy- 
chical development,  as  is  notably  illustrated  in  the  family 
history  of  the  poet  Byron,  with  his  insane  and  suicidal 
ancestry,  and  his  own  tendency  toward  psychopathy. 
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The  cheapening  and  accessibility  of  spirituous  liquors 
in  recent  times  are  undoubtedly  largely  responsible  for  the 
modern  increase  in  insanity,  and  should  their  sale  remain 
unrestricted  by  suitable  legislation,  mainly  by  increas- 
ing the  price,  by  taxation,  to  such  a  degree  as  to  render 
the  abuse  impossible  by  the  average  man,  we  may  in  the 
future  expect  to  see  a  still  more  alarming  augmentation 
of  the  lunacy  evil.  Unfortunately,  also  other  tissue-de- 
grading drugs  that  act  practically  in  the  same  way  as  the 
alcohols  have  in  recent  times  been  brought  into  extensive 
use.  Degrade  the  vitality  of  the  cell  protoplasm  of  the 
ancestor,  and  as  a  logical  sequence  that  of  the  descend- 
ant must  also  suffer — a  dictum  that  applies  not  only  to 
the  effects  of  drugs,  but  also  to  those  of  syphilis,  tuber- 
culosis, severe  febrile  affections,  sexual,  corporeal,  as  well 
as  psychical  excesses,  and  a  whole  host  of  other  debilitat- 
ing influences. 

In  the  psychiatrical  clinic,  one  soon  learns  to  recognize 
the  hereditary  degenerative  forms  of  insanity  by  the 
presence  of  certain  characteristics.  Thus  we  note  the 
frequent  onset  at  the  time  of  adolescence,  the  periodical 
return  of  the  psychosis,  the  tendency  to  impulsive  acts 
or  to  stupor,  the  outbreaks  of  active  insanity  when  any 
unusual  strain,  as  in  childbirth,  is  laid  upon  the  person, 
or  even  when  the  system  is  deranged  by  a  minor  physi- 
ological function,  as  the  menses.  These  factors  in  the 
hereditarily  burdened  only  too  often  suffice  to  bring 
about  abnormal  depression,  hallucinatory  excitement, 
profound  stupor,  or  alternations  of  the  one  with  the 
other. 

i:ditcation.— This  term  as  used  herein  its  broader  sense 
refers  not  alone  to  book-learning  or  technical  training, 
but  to  all  the  multitudinous  and  varied  influences  that 
surround  the  child  ab  incunabuUs.  Almost  from  birth 
the  infant  begins  to  receive  and  acquire  impressions  of 
various  kinds,  their  complexity  increasing  as  time  goes 
on.  In  the  earlier  years  of  childhood  the  growing  mind 
and  body  are  susceptible  to  influences  that  later  on  would 
make  no  impression  upon  the  organism.  The  judgment 
is  not  formed,  reasoning  is  carried  on  in  an  imperfect 
manner ;  yet  the  soil  is  fertile  and  easily  cultivated,  and 
the  impressions  received  are  much  more  vivid  than  at  a 
later  date.  According  to  the  tilling  it  receives  the  ground 
may  bear  either  weeds  or  precious  grain. 

Except  in  rare  instances,  in  which  hereditary  tenden- 
cies are  too  strong  to  be  successfully  combated,  if  the 
young  child  is  ruled  with  a  systematic,  firm,  though  gen- 
tle hand;  if  natural  tendencies  to  evil  are  repressed  by- 
wise  correction  and  proper  reward,  while  at  the  same 
time  suitable  attention  is  paid  to  diet  and  hygiene,  there 
can  be  no  doubt  that  by  the  indrilling  of  correct  princi- 
ples a  great  deal  may  be  done  to  overcome  hereditary 
neuropathic  tendencies.  But  that  education  may  have 
a  lasting  effect,  these  children  must  be  taken  from  the 
time  that  the  earliest  permanent  impressions  are  recorded 
on  their  brain  cells,  and  such  surveillance  must  not  cease 
until  adolescence  is  attained. 

On  the  other  hand,  if  a  child,  the  offspring  of  insane 
or  neurotic  parents,  be  submitted  to  the  usual  course 
of  training;  if,  as  not  infrequently  happens,  especially 
among  the  poorer  classes,  he  be  allowed  to  grow  up  with 
little  or  no  moral  or  home  teaching;  if  he  be  subjected  to 
the  brutalities  of  an  intemperate  father  or  to  the  perpet- 
ual irritation  arising  from  a  fretful,  ill-tempered,  or  neu- 
rotic mother,  the  result  can  readily  be  prophesied;  the 
force  of  constant  surrounding  and  example  must  inevi- 
tably obtain.  To  these  perverting  influences  upon  the 
mind  are  often  added  an  unsuitable  diet,  a  total  lack  of 
hygiene,  ill-ventilated  rooms,  and  insufficient  clothing. 

In  the  case  of  those  of  better  social  standing  other  fac- 
tors have  to  be  considered.  Many  hereditarily  unstable 
children  are  precocious,  impulsive,  irritable,  and  difficult 
to  control.  Too  often  the  weak  mother  either  neglects 
them  or  humors  and  pampers  them  in  every  way,  and 
yields  even  when  the  exercise  of  a  firm  hand  is  of  the 
utmost  importance.  As  a  natural  result  the  children 
become  wayward,  emotional,  without  will  power,  and  as 
they  advance  in  years  give  way  to  license  and  self-indul- 


gence. After  a  course  of  excesses  in  social  pleasures,  or 
in  venere  et  baccho,  which  their  undeveloped  nervous 
systems  are  unable  to  withstand,  many  of  these  unstable 
minds  fall  by  the  wayside  during  adolescence. 

Furthermore,  even  although  the  neuropathic  children 
may  have  received  a  good  home  training  and  have  been 
taught  to  control  their  passions  and  instincts,  when  they 
arrive  at  the  school  age  a  new  danger  awaits  them.  One 
of  the  crimes  of  our  American  system  of  public  school 
education  is  the  grouping  of  large  classes  of  children  to- 
gether witli  but  little  or  no  recognition  of  their  natural 
individual  mental  capacity,  physical  vigor,  or  infirmities, 
and  ancestral  tendencies.  The  bright  ones  are  incited 
to  continuous  effort  by  varied  stimuli,  the  dullards  are 
goaded  to  exertions  beyond  their  capacity.  Many  of  the 
children  of  highly  neurotic  parents  are  intelligent,  but 
have  little  reserve  force,  and  when  this  premature  forc- 
ing of  their  intellectual  powers  is  laid  upon  them,  they 
respond  for  a  time  with  all  their  ability,  but  at  the  cost 
of  their  physical  health.  Should  the  danger  signals,  such 
as  listlessness,  irritability,  and  emotional  outbursts  be 
overlooked  or  misinterpreted,  for  a  time  the  victims  may 
still  answer  to  additional  stimuli,  supplied  by  the  vanity 
of  parents  and  teachers,  but  sooner  or  later  they  collapse 
and  become  mental  and  physical  wrecks.  Recuperation 
in  such  instances  is  most  difficult,  and  no  amount  of  care 
on  the  part  of  physician  or  parents  can  fully  overcome 
the  lost  freshness  of  psychic  vigor.  In  later  life  they  be- 
come neurasthenics,  weak  and  deficient  in  nerve  force,  or 
fall  a  ready  prey  to  some  of  the  many  forms  of  psychosis 
upon  a  constitutional  basis.  ' 

Give  the  children  plenty  of  open-air  amusements  with 
playmates  of  their  own  age,  under  suitable  supervision ; 
let  them  have  plenty  of  food,  not  too  stimulating;  give 
them  few  hours  of  confinement  in  close  school-i'ooms,  and 
psychoneurotic  ailments  will  much  decrease  in  frequency, 
On  the  other  hand,  the  running  wild  on  the  streets,  the 
companionship  of  vicious  children  of  older  age,  the  forc- 
ing of  the  sexual  proclivities  in  unnatural  ways,  by  bad 
example,  all  tend  to  the  evolution  of  a  morbid  nervous 
system. 

The  close  crowding  into  cities,  replete  with  all  forms 
of  vice,  in  recent  j'ears  has  also  had  much  to  do  with  the 
more  frequent  development  of  asthenic  nerves  and  crimi- 
nality. 

Masturbation  about  the  age  of  puberty  is  frequent 
among  the  hereditarily  weak;  if  habitually  practised  for 
any  length  of  time  it  tends  to  induce  anaemic  and  neuras- 
tlienic  conditions.  Although  rarely  the  sole  direct  cause 
of  alienation,  its  effects  upon  the  undeveloped  nervous 
system  are  always  debilitating.  Again,  in  addition  to  the 
physical  harm  there  is  the  bad  moral  influence,  the  feel- 
ing of  guilt,  the  constant  fear  of  discovery,  the  tendency 
to  avoid  the  society  of  others,  to  brooding,  and  to  the 
neglect  of  wholesome  exercise. 

Gimlization. — It  is  an  undoulpted  fact  that  insanity  is 
far  more  frequent  and  shows  a  steadier  increase  in  civil- 
ized than  in  uncivilized  countries.  In  England  one  indi- 
vidual in  every  three  hundred  is  insane,  and  in  the  more 
densely  populated  States  of  the  Union,  as  in  New  York, 
very  similar  figures  are  reached.  The  life  of  the  savage 
is  free  from  the  cares  that  weigh  upon  the  educated  man ; 
he  takes  no  thought  for  the  morrow,  his  necessities  are 
not  complex,  and  he  is  free  from  the  multitudinous  petty 
worries  that  besiege  the  civilization  of  the  present  era. 
Unless  in  contact  with  the  white  man  he  is  not  syphil- 
ized,  alcoholized,  or  subject  to  the  ravages  of  tubercu- 
losis; he  lives  a  life  of  freedom  in  the  open  air,  his  actual 
wants  are  few;  he  has  no  intellectual  excesses.  That 
civilized  man  is  provided  with  better  clothing,  that  he 
has  more  constant  supplies  of  food,  and  in  the  cold,  sea- 
sons enjoys  better  hygienic  surroundings  can  only  to  a 
small  extent  make  up  for  the  increased  mental  strain  and 
the  various  detrimental  physical  conditions  to  which  he 
is  exposed. 

Three  main  factors  contribute  to  the  increase  in  insan- 
ity among  civilized  nations — the  constant  struggle  for  a 
competence,  which  is  daily  growing  more  severe,  the  in- 
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creasing  frequency  of  the  abuse  of  alcohol,  the  spread  of 
syphilis,  all  of  which  act  with  especial  violence  upon  the 
brain  of  such  individuals  as  are  hereditary  weaklings._ 

Nationality. — It  is  somewhat  doubtful  if  under  similar 
conditions  individuals  of  one  nationality  are  more  sus- 
ceptible to  insanity  than  those  of  another,  and  in  this 
connection  statistics  are  often  misleading.  Thus,  for  ex- 
ample, we  find  that  the  association  of  cretinism  and  goitre 
with  mental  incapacity  is  very  common  in  certain  of  the 
Swiss  and  Tyrolean  valleys.  But  although  in  a.  general 
count  of  the  entire  population  of  these  districts  alienation 
would  be  considerably  augmented,  in  other  portions  of 
the  same  country,  not  influenced  by  similar  telluric  con- 
ditions, there  would  be  only  the  average  number  of  in- 
sane. Under  conditions  in  which  the  burden  of  life  is 
brought  to  bear  with  unaccustomed  violence  upon  the 
members  of  any  race,  as  for  instance  the  Irish  who  have 
emigrated  to  this  country,  or  the  Russian  Jews  who  have 
been  driven  from  their  homes  and  obliged  to  start  afresh 
in  the  world  under  unaccustomed  conditions,  the  propor- 
tion of  insane  individuals  is  extremely  high,  though  in 
their  own  land  it  may  not  be  above  the  average. 

In  both  of  these  races  we  may  note  an  exception  to  the 
above  general  statement  that  the  disposition  to  psychoses 
is  about  the  same  for  the  several  races,  in  so  far  that  with 
these  there  is  a  certain  instability  of  the  nerve  elements 
that  render  them  ready  victims  when  the  stress  of  life 
falls  too  heavily  upon  them.  Again,  our  American  ne- 
groes afford  a  striking  example  of  the  baneful  results  of 
altei'ed  conditions.  Before  the  Civil  War  there  were  few 
or  no  psychoses  among  them,  and  such  organic  degener- 
ative diseases  as  syphilitic  insanity  and  dementia  para- 
lytica were  practically  unknown.  To  day  in  communi- 
ties where  many  are  collected,  as  in  Washington  or 
Baltimore,  the  percentage  of  insane  negroes,  not  to  men- 
tion idiots  and  imbeciles,  is  already  fully  up  to  that  of 
the  Caucasian  races  with  whom  they  are  associated,  and 
bids  fair  to  surpass  it.  This  is  largely  owing  to  the 
spread  of  alcoholism  and  syphilis  among  the  colored  peo- 
ple, to  the  deleterious  effects  of  bad  hygiene  and  inferior 
food,  and  to  an  irregular  mode  of  living,  which  has  taken 
the  place  of  the  wholesome  diet,  the  enforced  regular 
habits,  and  the  freedom  from  anxiety  that  belonged  to 
■  slave  life. 

Climate  and  Seasons. — These  are  factors  of  very  minor 
importance  in  the  evolution  of  insanity.  The  harmful 
eilects  of  heat  in  the  South  are  more  than  counterbal- 
anced by  the  more  prevalent  abuse  of  alcohol  in  colder 
regions.  In  a  general  insane  asylum  where  the  middle 
and  lower  classes  of  the  population  are  received,  a  study 
of  the  records  will  show  that  a  larger  number  of  admis- 
sions in  one  year  may  occur  during  the  winter,  whereas 
in  other  years  the  same  holds  good  for  the  spring,  sum- 
mer, or  autumn.  Hence  one  is  obliged  to  conclude  that 
the  seasons  have  little  to  do  with  the  evolution  of  in- 
sanity. 

Oe^idsr. — In  48,587  admissions  into  the  New  York  State 
hospitals  there  were  1,043,  or  two  per  cent.,  more  insane 
men  than  women.  Nor  need  the  smallness  of  the  differ- 
ence surprise  us  much  when  we  consider  that  the  greater 
inclination  in  men  toward  the  abuse  of  alcohol  and  the 
mental  stress  that  falls  upon  the  bread-winner  are  to 
some  extent  counterbalanced  by  the  trying  incidents 
of  the  puerperium,  the  climacteric,  and  the  weight  of 
family  cares  in  the  case  of  harassed  housewives,  whereas 
In  single  women  the  lack  of  natural  sexual  intercourse 
often  predisposes  to  morbid  psychical  conditions.  Hence 
in  general  it  may  be  stated  that  the  disposition  toward 
insanity  is  about  equal  for  the  two  sexes. 

Heligion. — While  it  is  frequently  true  that  certain 
sects,  notably  the  Hebrew  communities,  show  a  higher 
percentage  of  alienated  than  others,  it  is  probable  that 
the  faith  of  the  insane  person  is  not  so  often  responsible 
as  the  repeated  consanguineous  intermarriages,  particu- 
larly of  neurotic  strains,  and  to  the  fact  that  in  past  gen- 
erations these  people  have  been  herded  together  in  close 
and  squalid  habitations  in  crowded  cities. 

The  duty,  piety,  abnegation  of  self  to  the  needs  of 


others,  the  raising  of  the  moral  and  social  tone,  the  trust 
in  a  hereafter  taught  by  true  religion,  supply  a  strong 
prophylactic  against,  rather  than  a  cause  of  alienation. 
It  is  a  matter,  however,  of  daily  note  that  many  unstable 
persons,  when  insanity  is  beginning,  take  a  new  and  vio- 
lent interest  in  prayer-meetings  and  missions,  and  that 
the  mystic,  erratic,  evolutional  paranoiac  seizes  upon 
the  outward  semblance  of  religion,  not  for  its  true  intent, 
but  as  a  stepping-stone  in  their  perverted  imaginings. 

Civil  >Ste<e.— Experience  has  shown  conclusively  that 
among  the  unmarried  the  percentage  of  insane  individuals 
is  far  larger  than  among  the  married.  A  partial  expla- 
nation of  this  preponderance,  however,  may  be  found  in 
the  fact  that  many  persons  do  not  enter  into  the  bonds  of 
matrimony  because  they  recognize  their  strong  proclivi- 
ties to  the  psychoses,  and  do  not  wish  to  continue  a  de- 
generate race. 

The  greater  regularity  of  the  sexual  relations,  the  in- 
fluence of  home  life,  the  better  sanitation  and  better  food 
that  belong  to  the  home  are  undoubted  factors  in  lessen- 
ing the  frequency  of  mental  troubles  among  the  married. 
To  counterbalance  these  to  some  extent  are  the  increased 
duties  and  obligations  in  providing  for  the  progeny,  nor 
can  it  be  doubted  that  the  irritation  of  constant  strife  and 
vexation  incident  to  unhappy  marriages  tends  to  disturb 
mental  equilibrium. 

Age. — It  has  been  generally  thought  that  three  periods 
of  life  are  particularly  liable  to  outbreaks  of  nerve  storms 
of  variable  violence :  the  time  of  the  evolution  of  the  sex- 
ual functions  at  puberty,  the  time  of  their  retrocession 
(especially  in  women),  and  the  years  of  senility.  In  the 
first  two,  besides  the  evolution  and  involution  of  the  sex- 
ual apparatus,  the  growth  and  recession  of  certain  tracts 
of  the  central  nervous  system  no  doubt  play  an  important 
part.  In  the  last  period  imperfections  of  the  vascular 
apparatus  are  of  especial  moment.  On  the  other  hand, 
statistics  of  a  large  number  of  insane  of  all  ages  show  that 
from  puberty  to  the  forty-fifth  year  there  is  a  gradual  in- 
crease in  the  number  of  the  alienated,  and  that  the  wave 
crest  of  the  psychoses  is  not  at  an  early  or  late  age,  but 
in  the  later  years  of  middle  life ;  also  that  afterward  there 
is  a  recession.  Accordingly  the  three  periods  mentioned 
above  are  notable  only  by  the  character  of  the  psychical 
disturbances  that  originate  at  these  times. 

About  the  seventeenth  to  the  eighteenth  year  the  intra- 
cortical  association  fibres  reach  their  maximum  develop- 
ment ;  nerve  cells  before  inactive  now  come  into  function, 
the  new  adjustments  of  the  neuron  terminals  affording 
paths  of  conduction  that  before  this  period  were  unavail- 
able. As  a  result  the  mental  development  is  now  at  its 
height,  and  the  period  of  best  attainment  in  both  the  in- 
tellectual and  physical  spheres  is  now  beginning. 

Should  the  brain  organization  be  unstable,  this  rapid 
development  may  result  in  serious  disturbances  of  the 
functional  equilibrium,  not  alone  of  the  nervous  system 
but  of  the  entire  body,  and  a  precocious  senility  may  set 
in,  accompanied  by  nerve  storms  of  greater  or  less  sever- 
ity (excitement  or  depression),  which  end  only  with  the 
death  of  the  psyche,  and  the  person  becoming  relegated 
to  an  intellectual  plane  lower  than  that  of  the  beasts  of 
the  field.  The  depths  of  the  psychic  tumult  may  be  in- 
creased and  the  subsequent  dementia  greatly  augmented 
by  the  presence  of  constitutional  or  acquired  vascular  in- 
sufficiencies or  degenerations.  This  oversetting  of  the 
intellectual  equipoise  may  be  promoted  or  greatly  assisted 
by  excesses,  especially  in  alcohol,  onanism,  and  venery, 
as  well  as  by  over-study  without  sufl5cient  outdoor  re- 
laxation, to  keep  the  body  healthy. 

Insanity  in  childhood  is  a  rare  phenomenon.  It  is  true 
that  there  is  such  a  thing  as  an  insane  baby,  but  the  dis- 
turbance represents  merely  an  impulsive  rage.  Later 
as  mental  development  proceeds,  the  forms  of  the  psycho- 
ses become  more  diversified,  and  we  may  encounter  im- 
pellent acts,  mania,  as  well  as  melancholia,  and  in  rare 
instances,  in  families  with  a  luetic  taint,  even  a  form  of 
dementia  paralytica. 

For  the  reasons  above  given  the  age  of  puberty  is  per- 
haps the  most  hazardous  in  life  for  the  mental  stability 
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of  man  or  woman.  While  actual  outbreaks  of  insanity 
are  not  nearly  so  frequent  at  this  period  as  at  some  sub- 
sequent epochs,  the  groundwork  is  often  laid  for  the 
later  collapse.  A  sound  education — using  the  term  as 
meaning  an  efficient  hygienic  and  moral  training — begun 
in  early  childhood  would  go  far  to  bring  about  the  avoid - 
ahce  of  the  many  factors  (sexual,  alcoholic,  social  ex- 
cesses) that  later  lead  to  serious  consequences. 

It  is  somewhat  difficult  to  determine  the  relative  inci- 
dence of  insanity  in  the  sexes  at  the  age  of  puberty. 
Krafft-Ebing  states  that  females  are  more  disposed  than 
males  on  the  ground  that  inheritance  plays  a  greater  r61e 
in  the  case  of  the  former.  Maclachlin,  on  the  other  hand, 
holds  a  diametrically  opposite  view,  and  his  assertions  are 
borne  out  by  statistics  from  the  immense  material  accu- 
mulated in  tlie  New  York  State  asylums.  In  any  case, 
however,  the  disproportion  is  not  great. 

Besides  inheritance  and  excesses,  especially  onanism, 
other  factors  come  into  play  as  immediate  evokers  of 
alienation  in  youth.  Of  these  the  frequent  anaemias  and 
chlorosis,  the  confinement  in  close  rooms  at  school,  men- 
tal over -exertion,  insufficient  sleep,  and  lack  of  open-air 
exercise  in  cities,  all  claim  their  victims. 

Insanity  in  both  sexes  is  much  more  frequent  from  the 
eighteenth  to  the  twentieth  years  than  in  earlier  life.  In- 
deed as  adolescence  approaches  the  tendency  toward  in- 
sanity increases  and  the  maximum  is  reached  only  some 
years  after  its  attainment. 

As  nearly  all  the  pubescent  and  adolescent  insane  are 
the  victims  of  inherited  predisposition,  the  majority  of 
the  cases  may  be  classified  among  the  psychoses  of  the 
degenerate.  They  ailord  to  the  clinician  certain  charac- 
teristic stigmata,  the  piincipal  of  which  are  the  frequent 
recurrences,  automatism,  .and  tendency  to  early  dementia. 
Forms  of  depression  (melancholia)  are  more  frequent  than 
those  of  exaltation.  The  former  are  chiefly  of  the  peri- 
odic kind,  sometimes  simple,  sometimes  complex  and  al- 
ternating. It  is  not  rai'e  to  find  at  this  age  the  first 
phases  of  a  circular  insanity,  or  the  germination  of  the 
seeds  of  a  paranoia  which  is  destined  to  come  to  maturity 
at  a  later  period  of  life.  The  moral  insanity  of  Pritchard 
is  only  a  form  of  imbecility,  the  subjects  in  their  one- 
sided character  being  not  distantly  related  to  the  para- 
noiacs.  Pei'haps  the  most  distinctive  of  the  insanities  of 
this  period  must  be  recognized  in  the  hebephrenias  (states 
of  excitement)  and  katatonias  (states  of  depression)  of 
Kahlbaum,  with  the  dementia  prsecox  of  which  so  much 
has  lately  been  written  by  Kraepelin  and  others.  Epilep- 
tic insanity  and  hysterical  insanity  are  also  common  at 
this  age. 

Age  of  Maturity. — From  the  twentieth  up  to  the  fiftieth 
year  there  is  a  steady  increase  in  the  numbers  of  the  in- 
sane, male  and  female,  the  acme  being  reached  about  the 
forty-fifth  year. 

All  varieties  of  insanity  are  now  prevalent,  one  only 
being  distinctive — general  paralysis  of  the  insane.  In 
the  earlier  periods  of  full  manhood  and  womanhood  the 
less  complicated  forms  obtain,  the  melancholias  predomi- 
nating, the  acute  manias  being  next  in  frequency.  Tow- 
ard the  end  of  the  third  decennary  alcoholic  and  syphi- 
litic psychoses  outnumber  the  insanities  connected  with 
a  constitutional  basis,  though  it  is  reasonable  to  presume 
that  inherited  tendencies  still  play  a  principal  part ;  be- 
sides, one  can  but  suppose  that  the  toxins  of  syphilis,  as 
well  as  of  alcohol,  act  with  greater  potency  upon  the 
man  who  has  inherited  psycho-corporeal  infirmities  than 
upon  the  individual  whose  nervous  matter  and  blood-ves- 
sels are  constitutionally  sound.  The  dread  disease  of 
modern  times,  dementia  paralytica,  is  ever  growing  in 
frequency,  and  though  our  home  statistics  (six  to  eight 
per  cent.)  do  not  show  the  enormous  increase  of  the  Ger- 
man and  Austrian  asylums  (about  thirty  per  cent,  of  the 
total  admissions)  the  figures  afford  food  for  reflection. 
Syphilis  is  undoubtedly  the  most  frequent  predisposing 
element,  being  certain  in  at  least  fift3'-per  cent.,  and  prob- 
able in  thirty  per  cent,  more  of  the  cases  of  progressive 
paralysis.  Many  other  more  common  causes  belonging 
to  the  prime  of  life  and  to  our  present  civilization — the 


cares  of  the  bread-winner,  poverty,  the  burdens  of  a 
family,  debilitating  occupations,  failures  in  business, 
mental  over-strain  in  the  great  struggle  for  existence- 
all  tend  to  overturn  an  already  invalid  brain. 

Climacteric. — Whether  we  can  speak  of  a  true  climac- 
teric for  the  male  is  doubtful,  but  in  any  event  this  pe- 
riod does  not  come  on  until  much  later  than  in  women, 
and  is  not  accompanied  by  the  same  severe  types  of 
nervous  and  psychic  disturbance.  Between  the  fortieth 
and  the  fiftieth  year  a  woman  would  appear  to  pass 
through,  the  critical  period  of  her  mental  life,  not  less 
than  19.8  per  cent,  out  of  23,773  insane  women  falling 
victims  within  this  period.  Nor  should  such  a  result  be 
unexpected.  The  fifth  decade  not  only  brings  with  it 
the  gradual  involution  of  the  sexual  functions  with  its 
concomitant  emotional  and  nutritional  disturbances,  but 
also  marks  the  beginning  of  senescence  in  the  entire  or- 
ganism, the  cerebrum  included,  and  changes  in  the  blood- 
vascular  system,  which  from  this  time  onward  become 
more  and  more  pronounced.  As  a  natural  consequence 
fatty  alterations  take  place  in  the  brain  tissue,  as  is  evi- 
denced by  the  accumulation  of  metaplastic  granules  in 
the  pyramidal  cells.  The  evolution  of  productive  cre- 
ations of  the  intellect  in  some  measure  now  comes  to  a 
standstill,  though  it  does  not  cease  altogether.  The  cre- 
ative faculty  is  never  so  noticeable  after  the  menopause 
as  before  that  period. 

The  immediate  factors  in  the  causation  of  an  insanity 
after  the  climacteric  are  often  profuse  menorrhagias  or 
leucorrhoeas  which  tend  to  induce  anaemias  and  general 
depravity  of  the  system.  The  sudden  cessation  of  the 
menses  not  infrequently  brings  about  a  severe  derange- 
ment of  the  entire  system  which  may  spend  its  force 
upon  the  nervous  tissues,  aggravating  any  ps3xhical 
defect  which  may  previously  have  been  latent.  Organic 
uterine  disorders  (myoma,  carcinoma)  do  not  seem  to 
exert  the  same  bad  influence  that  follows  the  exhausting 
drain  of  a  profuse,  continued  leucorrhoea  or  metrorrhagia. 

Inherited  predisposition  still  plays  an  important  part 
in  the  psychoses  of  the  climacteric,  as  is  proved  by  the 
forms  of  mental  disorder  (periodic  melancholias,  para- 
noia). 

The  majority  of  women  at  this  period  of  life  suffer 
from  more  or  less  severe  disturbances  of  various  kinds. 
All  physicians  are  familiar  with  the  frequent "  flushings," 
the  feeling  of  fulness  in  the  head,  the  roaring  in  the  ears, 
the  headaches,  the  disturbances  of  digestion  and  neural- 
gic pains,  accompanied  by  a  more  or  less  marked  loss  of 
the  intellectual  stability,  and  a  greater  or  less  degree  of 
thought  inhibition.  Many  of  these  cases  afford  the  clini- 
cal picture  ai  various  types  of  neurasthenia. 

The  graver  disturbances  of  the  psychic  well-being  are 
manifold,  but  do  not  attain  to  the  dignity  of  anj'  peculiar 
form  of  psychosis,  unless  the  delirium  of  suspicion,  which 
is  quite  common,  may  be  classed  as  such.  Manj'  of  these 
cases  are  so  pronounced  as  to  warrant  the  diagnosis  of  a 
paranoia.  The  patients  show  a  hesitancy  in  both  their 
thought  and  action ;  they  are  suspicious  of  every  one  and 
everything,  although  they  may  not  reach  the  stage  of 
actual  delusions,  and  are  usually  able,  if  tactfully  rea- 
soned with,  to  correct  their  false  impressions.  Many  of 
them  stand  on  the  border-line  of  sanity  and  insanity,  and 
if  carefully  attended  to  and  watched  fully  recover  their 
mental  stability.  Of  evil  augury  are  the  hallucinations 
of  smell  and  hearing  which  usually  mark  the  beginning 
of  a  chronic  form  of  insanity. 

Among  the  true  psychoses  the  melancholias  are  the 
most  frequent,  and  are  ordinarily  of  the  delusional  resis- 
tive type.  Some  forms  of  periodic  insanity,  especially 
the  depressive  type,  may  begin  at  this  epoch  of  life;  cir- 
cular psj'choses  also  are  occasionally  encountered.  What 
has  just  been  said  with  regard  to  the  suspicions  which 
characterize  some  of  the  milder  mental  disturbances  at 
the  climacteric  is  equally  true  for  the  large  number  of 
cases  of  paranoia  that  reach  a  stage  at  this  age  that  places 
the  patients  beyond  the  pale  of  society  and  necessitates 
confinement  in  an  institution.  Among  sixty  cases  of 
menopause  alienation  Krafft-Ebing  diagnosed  forty-two 
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as  belonging  to  one  or  the  other  of  the  various  forms  of 
paranoia,  and  although  this  proportion  is  not  conceded 
by  other  observers,  experience  nevertheless  shows  a  high 
percentage  of  persecutory  systematized  psyohosfes  occur- 
ring at  the  climacteric.  Cases  of  dementia  paralytica, 
as  well  as  those  that  run  the  course  of  a  precocious 
senility,  are  now  and  then  encountered. 

The  Insanities  of  Old  Age. — For  a  man  to  have  reached 
the  age  of  sixty  years  and  upward  without  the  occur- 
rence of  an  alienation  of  any  kind  is  a  distinct  compli- 
ment to  his  ancestral  protoplasm,  and  to  a  less  extent  to 
his  own  moral  and  hygienic  habits.  In  advancing  age 
the  insanities  of  the  psycho-degenerate  have  been  left  be- 
hind, except  those  that  continue  to  recur  periodically, 
and  with  wliom  the  habit  is  retained.  As  a  matter  of 
fact,  however,  these  are  comparatively  few  in  number, 
the  most  frequent  being  the  periodic  melancholia,  a  dis- 
order that  belongs  not  only  to  early  but  also  to  late  life. 

In  the  senium  other  factors  arise.  Comparatively  few 
human  beings  wholly  escape,  in  advanced  life,  some  form 
of  that  involutive  change  in  the  cardio-vascular  appara- 
tus that  we  designate  as  arteriosclerosis. 

These  degenerative  states  of  the  arteries  (which  are 
also  met  with  in  the  veins  though  in  a  less  marked  de- 
gree) affect  mainly  the  intima  and  muscular  layer  of  the 
vessel,  and  with  tlie  exception  of  one  form  bring  about 
a  certain  diminution  of  calibre  in  the  blood  channels, 
while  in  all  the  proper  transudation  of  the  nutrient  por- 
tions of  the  blood  stream  is  seriously  interfered  with. 
These  circulatory  disturbances  are  often  increased  by  the 
formation  in  the  inner  arterial  sheaths  of  localized,  cir- 
cular, or  nodular  thickenings  composed  of  fibrous  knots 
or  calcareous  plaques  embedded  in  dense  fibrous  masses, 
or  deposits  of  fatty  cholesterin  matter  covered  by  a  thin 
fibrous-calcareous  layer  that  during  life  protrudes  into 
the  lumen  of  the  artery,  cutting  off  one-third  or  one-half 
of  its  blood-carrying  capacity.  The  favorite  seat  of 
these  nodules  is  in  the  internal  carotids  just  as  they  pass 
into  the  skull  through  the  foramina.  In  the  small 
arteries  and  arterioles  changes  are  met  with  which, 
although  differing  somewhat  in  character,  produce  the 
same  effect — namely,  the  shutting  off  of  a  sufficient 
supply  of  nutrient  fluid  from  the  brain  tissues.  More- 
over, there  occurs  a  retardation  of  the  outward  lymph 
flow  both  in  the  cerebral  substance  and  in  the  pia  mater, 
caused  in  part  by  the  accumulation  of  debris  of  all  kinds 
in  the  extravascular  lymph  spaces,  and  in  part  by  thick- 
ening of  the  trabecule  of  the  pia  with  accumulation  of 
leucocytes,  liaematoidin  crystals,  and  debris  in  the  lym- 
phatic channels.  As  a  consequence  the  brain  as  a  whole 
becomes  ill-nourished;  there  is  a  degeneration  of  the 
white  fibres  both  in  the  cortex  and  in  the  gray  layers, 
with  accumulation  of  a  metaplastic  material  within  the 
cells  of  the  cortex  and  basal  ganglia  which  may  reach  a 
degree  sufficient  to  bring  about  destruction  of  the  func- 
tion and  vitality  of  the  entire  neuron. 

The  psychoses  of  old  age  are,  therefore,  with  few  ex- 
ceptions, essentially  of  an  organic-degenerative  nature, 
and  possess  especial  brand  marks,  which  distinguish  them 
from  the  forms  that  occur  in  youth. 

In  all,  the  most  striking  feature  is  the  loss  of  memory 
for  recent  events,  while  incidents  in  earlier  life,  tempo- 
rarily at  least,  are  retained.  At  the  same  time  there  can 
be  noted  an  emotional  childish  tendency,  accompanied 
by  disturbances  of  the  sensory,  trophic,  and  vaso-motor 
nerves,  followed  in  due  course  by  apoplectiform  and 
epileptiform  attacks,  wliich  further  increase  the  mental 
weakness,  even  though  no  actual  paralysis  is  left  behind. 
These  insults  are  more  frequently  caused  by  the  closure 
of  an  artery  of  medium  or  small  calibre  than  by  the  rup- 
ture of  its  coats  with  consequent  extravasation  of  blood 
dnd  tissue  necrosis. 

Excluding  senile  dementia,  which  has  been  described 
as  the  " pliysiological  death  of  the  brain  cell,"  and  from 
which  no  man  can  escape  should  he  live  sufl3clently  long, 
we  have,  relatively  as  well  as  actually,  fewer  true  psycho- 
ses among  the  aged  than  in  middle  life.  Among  5,543 
insane  patients  of  all  classes  less  than  14  per  cent.  (772) 
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had  become  insane  in  the  twenty  years  between  sixty  and 
eighty.  The  women  outnumber  the  men  to  some  extent, 
416  females  to  356  males. 

The  melancholias  are  far  more  frequent  than  the  ma- 
nias, and  are  characterized  by  an  anxious,  distressed,  agi- 
tated, eri-abund  state  of  mind.  As  hallucinations  and 
delusions  have  not  the  same  relative  frequency  as  at  an 
earlier  age,  the  agitation  may  be  regarded  as  an  expo- 
sition of  the  malnutrition  of  the  brain  centres,  and  the 
tendency  is  ever  toward  a  terminal  dementia.  Suicide 
is  extremely  common. 

The  manias  are  characterized  by  their  blind  violence, 
approaching  in  intensity  that  of  the  paralytic  dement ; 
the  erotic  excitement  is  often  intense ;  the  delusions  as- 
sume an  expansive  form,  the  imagery  is  senseless,  and 
the  periods  of  remission  are  infrequent.  Many  of  the 
sufferers  from  agitated  melancholia  or  senile  mania  abso- 
lutely refuse  food,  rendering  treatment  more  difficult,  as 
artificial  feeding  may  become  dangerous  to  life  itself. 

Conf  usional  insanities  are  now  and  then  seen  in  the 
aged.  At  times  these  are  referable  to  the  accumulation 
within  the  system  of  toxic  products  that  the  senile  renal 
apparatus  is  unable  to  carry  away,  to  intestinal  autotoxis, 
occasionally  to  the  absorption  of  putrescent  substances 
from  a  chronic  cystitis,  or  an  extension  of  a  bladder  in- 
flammation to  the  pelvis  of  the  kidney. 

In  aged  persons  who  have  retained  a  moderately  good 
vascular  condition  one  may  encounter  benign  forms  of 
insanity,  which  may  result  in  a  complete  recovery.  A 
careful  examination  of  the  condition  of  the  peripheral 
blood-vessels  may  give  the  necessary  diagnostic  clinch, 
although,  unfortunately,  the  cerebral  arteries  are  often 
more  diseased  than  those  accessible  to  the  finger. 

Occupation. — Certain  callings  appear  to  be  more  fre- 
quently followed  by  insanity  than  others.  Poets  and 
artists  are  especially  prone  to  the  psychoses,  not  so  much 
by  reason  of  their  occupation  as  from  the  possession  of 
genius,  which  generally  means  inherited  nervous  ability, 
and  from  the  fact  that  the  nature  of  their  work  allows 
of  much  time  for  introspection.  Among  the  working 
classes,  certain  employments  from  their  debilitating  na- 
ture are  more  prone  to  occasion  insanity  than  others. 
Among  these  may  be  mentioned  the  employees  of  rail- 
roads, especially  engineers  who  live  a  life  of  constant 
nervous  tension,  worlters  in  lead,  in  mercury,  in  caout- 
chouc, or  aniline  products,  iron-workers,  and  others  who 
are  almost  continuously  exposed  to  the  effects  of  artificial 
heat. 

The  same  holds  good,  although  to  a  greater  degree,  for 
brokers,  bankers,  domestic  servants,  governesses,  stu- 
dents, and  day-laborers.  Pro  rata  the  lower  the  social 
class  the  more  frequent  are  the  psychoses. 

II.  Accessory  Causes  op  Insakitt. 

These  may  be  roughly  divided  into  psychical  and 
physical.  It  is  often  impossible  to  separate  accessory 
factors  from  the  underlying  inherited  taints,  and  for  the 
most  part  careful  inquiry  will  elicit  a  history  of  constitu- 
tional weakness  serving  as  a  background  to  the  immediate 
cause. 

1.  Psychical.— ^;i.r!V!;j(. —In  a  large  proportion  of 
cases  of  melancholia  the  immediate  etiological  factor  is 
ascribed  to  the  death  of  a  near  relative  (mother  father 
son,  or  daughter).  Many  are  also  directlv  caused  by  do- 
mestic worries,  inability  to  meet  liabilities,  to  provide 
property  for  the  family,  and  the  dread  of  poverty  In 
the  same  category  come  business  cares,  loss  of  property 
unsuccessful  speculations,  and  similar  reverses  It  is 
hardljr  possible  that  these  agents,  in  the  total  absence  of 
constitutional  predisposition,  would  be  sufficient  to  inter- 
fere materially  with  the  smooth  running  of  the  mental 
gearing,  and  though  in  rare  instances  such  may  be  the 
case,  for  the  majority  an  additional  underlyini  cause 
must  also  be  sought.  ^ 

Exceptions  of  greater  frequency  may  be  noted  in  the 
instances  of  alienation  closely  following  some  business  or 
domestic  calamity  occurring  in  old  people,  who  tJiough 
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they  may  not  liave  derived  neuropathic  tendencies  from 
their  ancestors  are  themselves  standing  on  the  verge  of  a 
decUvity,  owing  to  advancing  senile  degeneration  of  the 
tissues. 

Fea/r. — Numerous  instances  are  recorded  in  which  the 
witnessing  of  the  commission  of  a  murder,  an  attempt  at 
assassination,  the  shock  of  coming  into  contact  unex- 
pectedly with  burglars,  an  attempted  rape,  and  other  ex- 
periences calculated  to  produce  a  vivid  mental  impres- 
sion, have  been  followed  almost  immediately  by  an 
insanity,  the  person  within  a  few  hours  becoming  stupor- 
ous or  violently  excited. 

Examples  of  this  kind  are  met  witli  principally  in  in- 
dividuals of  weak  mental  organization,  incapable  of  pro- 
longed psychical  effort  and  the  disturbance  for  the  most 
part  must  be  attributed  to  the  constitutional  predispo- 
sition. 

In  the  same  class  must  be  included  a  certain  number  of 
the  psychoses  of  cMld-Mrth.  The  sudden  lighting  up  of 
an  acute  insanity,  occurring  within  a  few  hours  of  the 
parturition,  can  only  be  brought  about  by  nervous  insta- 
bility. Not  a  few  of  the  sudden  manias  coming  on  dur- 
ing the  puerperium  are  merely  instances  of  periodic  in- 
sanity, the  mental  and  physical  strain  incident  to  labor 
upsetting  the  hair-fine  equilibrium  and  producing,  what 
may  be  termed,  a  precocious  return  of  the  mental  dis- 
turbance. Women  who  are  always  insane  at  the  hour  of 
parturition,  and  return  shortly  afterward  to  a  more  nor- 
mal state,  always  belong  to  the  degenerate  class. 

2.  Physical. — Poverty. — Anything  that  depletes  the 
bodily  strength,  if  it  is  far-reaching  enough,  may  become 
a  factor  in  the  production  of  an  alienation.  With  indi- 
gence is  associated  bad  and  insufficient  food,  close  crowd- 
ing in  foul  air,  and  lack  of  hygiene  in  the  widest  mean- 
ing of  the  word.  Hence  it  happens  that  the  rank  and 
file  of  the  insane  come  from  the  poorest  classes,  and 
the  crowding  from  coimtry  districts  into  towns,  in  recent 
years,  has  been  very  instrumental  in  increasing  their 
numbers.  Poverty  also  brings  with  it  a  host  of  attendant 
evils  of  which  not  the  least  is  the  tendency  to  make  up 
for  the  lack  of  food  by  taking  alcoholic  stimulants  which 
are  cheaper  and  more  satisfying  for  the  moment.  Actual 
starvation  induces  a  delirium  of  the  hallucinatory-con - 
fusional  type,  and  may  be  a  direct  cause  of  alienation, 
which,  however,  is  usually  temporary  if  the  case  be 
treated  early  enough  to  save  the  victim's  life. 

Over- Exertion. — The  over-exertion  of  the  college  gym- 
nast, of  the  soldier  during  campaigns,  or  the  strain  inci- 
dent to  particularly  arduous  occupations,  in  which  heavy 
weights  are  carried,  as  in  the  case  of  stevedores,  favors 
the  occurrence  of  changes  in  the  vascular  apparatus,  that 
may  lead,  when  youth  has  passed  and  early  middle  age 
Is  reached,  to  early  senescence,  and  to  organic-degenera- 
tive alterations  in  the  central  nervous  system  which 
eventually  produce  an  insanity. 

3.  Constitution AL  Diseases. — Ancemia. — A  dyscra- 
sia,  finding  one  expression  in  an  anaemia,  is  present  in 
all  cases  of  the  severer  forms  of  melancholia,  as  well  as 
in  neurasthenic  and  otiier  types  of  Insanity.  This  habit 
of  body  is  so  common  as  to  make  one  question  whether 
the  impoverishment  of  the  blood  is  not  the  direct  under- 
lying cause.  In  the  sense  that  it  heightens  .any  inherent 
tendency  to  irritability  of  the  central  organ  of  the  mind 
it  is  undoubtedly  an  excitant,  but  deeper  lies  the  insta- 
bility of  the  protoplasm  itself.  Even  when  there  is  no 
actual  psychosis,  ansemic  individuals  often  show  a  certain 
degree  of  mental  incapacity  with  thought  inhibition  and 
irritability,  and  any  strain,  physical  or  mental,  super- 
added to  the  dyscrasia,  may  cause  the  balance  beam  to 
oscillate  violently. 

Syphilis. — Next  to  alcoholism  this  is  the  most  frequent 
direct  cause  of  insanity.  In  addition  it  may  also  have  an 
influence  indirectly  by  lowering  the  resistance  of  the  or- 
ganism and  producing  a  secondary  mental  indisposition. 
As  a  direct  agent  it  acts  by  inducing  widespread  changes 
in  the  intima  (less  severe  in  the  fenestrata  and  muscu- 
laris)  of  the  arteries,  the  cellular  proliferation  being  often 
so  extensive  as  partly  or  fully  to  obliterate  the  lumlna  of 
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the  vessels.  Und(s-  such  circumstances  there  may  be  ne- 
crosis of  the  tissue  areas  supplied  by  the  most  damaged 
vessels,  not  confined  to  the  brain  but  equally  apparent 
in  the  extremities. 

Intense  vascular  changes  are  not  confined  to  the  early 
stage  of  lues;  on  the  other  hand,  they  are  more  common 
with  the  secondary  and  tertiary  manifestations  of  the  dis- 
ease. In  a  vast  majority  of  paretics,  particularly  in  those 
who  have  a  clear  history  of  specific  infection,  there  is 
found,  on  examination,  a  soft  thickening  of  the  walls  of 
the  vessels,  a  change  for  the  most  part  due  to  an  obliter- 
ating endarteritis  of  a  peculiar  type. 

Luetic  neoplastic  endarteritis  lias  been  encountered  as 
early  as  four  weeks  after  the  occurrence  of  the  initial 
lesion  (G.  de  la  Tourette,  Alelakoil,  Berkley),  or  as  late 
as  twenty  years  after  the  infection. 

Besides  the  specific  arterial  degenerations,  syphilomata 
and  gummata  may  also  occur  within  the  cranial  cavity, 
disturbing  the  return  venous  and  lymphatic  circulations 
and  producing  congestions  and  oedemas. 

When  the  syphilitic  process  is  acute  the  form  of  men- 
tal disturbance  assumes  a  furibund,  excited  character 
followed  by  stupor;  with  the  more  chronic  changes  the 
excitement,  though  less  intense,  is  usually  more  pro- 
longed, and  may  be  followed  by  pareses,  paralyses,  or 
epilepsy,  the  final  stage  being  a  terminal  dementia.  The 
greatly  increased  frequency  of  the  cerebral  complications 
of  syphilis  in  recent  years,  together  with  their  protean 
character,  is  exceedingly  striking,  and  is  a  comment  upon 
the  civilization  of  the  present  era. 

In  strong  contrast  with  the  records  in  this  country  of  a 
multitude  of  mental  troubles  following  syphilitic  infec- 
tion is  the  report  of  Holzinger  of  the  Russian  Red  Cross 
Commission  to  Abyssinia  during  the  Italian  war.  In  a 
country  where  according  to  his  statement  eighty  per  cent, 
of  the  inhabitants  are  syphilitic,  only  twelve  true  psy- 
choses occurred  among  thirteen  thousand  patients  seen  in 
a  general  dispensary,  and  none  of  these  appeared  to  be 
directly  due  to  the  taint.  In  the  same  land  tabes  dorsalis 
(six  in  thirteen  thousand),  and  dementia  paralytica  (none) 
are  extremely  infrequent.  Either  the  luetic  virus  of  the 
East  is  different  from  that  of  the  West,  or  the  constitu- 
tional proclivities  to  mental  maladies  vary  veiy  much. 

Tubercvlosis. — This  is  an  infrequent  cause  of  insanity, 
and  when  it  is  present  it  usually  succeeds  instead  of  pre- 
ceding the  alienation. 

Heart  Disea.ieii. — Cardiac  lesions  do  not  appear  to  be 
more  frequent  among  the  insane  than  among  the  sane. 
Those  that  lead  to  embolism  are  responsible  for  a  larger 
proportion  of  the  alienated  than  simple  insufladencies. 

Kidney  Diseases. — Mental  disturbances  are  relatively 
frequent  in  the  chronic  forms  of  nephritis,  especially 
with  the  contracting  kidney,  and  with  diabetes  mellitus. 
In  chronic  ursemia  there  is  often  alteration  of  the  char- 
acter, delusions  generally  of  an  expansive  nature,  or 
stupor,  even  when  the  urine  shows  neither  the  presence 
of  any  considerable  number  of  casts  nor  a  trace  of  albu- 
min. 

The  non-elimination  of  the  effete  products  of  bodily 
waste  is  responsible  for  the  evolution  of  the  insanity  in 
these  instances,  just  as  the  effects  of  other  chemical  or 
toxalbumic  poisons  manifest  themselves  as  a  psychosis, 
the  mental  disturbance  assuming  the  form  of  an  halluci- 
natory-confusional  insanity. 

Diseases  of  Women. — It  is  noticeable  that  organic  dis- 
eases of  the  uterus  and  its  appendages  (carcinoma,  fibro- 
ma, etc.)  are  seldom  accompanied  by  profound  nervous 
storms.  On  the  other  hand,  the  leucorrhreas,  amenor- 
rhoeas,  profuse  menses,  vaginismus,  chronic  uterine  ca- 
tarrh, and  a  host  of  other  comparativelj'  benign  affections 
are  now  and  then  followed  by  mental  disturbances. 

It  is  probable  that  the  latter  act  upon  the  system  in  two 
ways:  first  and  foremost  they  deplete  it  and  induce  blood 
depravities;  and  secondly,  they  lead  to  the  fear  that  some 
incurable  disease  is  present.  In  highly  neurotic  individ- 
uals an  ever-present  dread  is  likely  to  be  a  factor  of  con- 
siderable moment.  Although  it  may  be  said,  in  general, 
that  the  influence  of  the  affections  of  the  generative  ap- 
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paratus  as  a  cause  of  insanity  in  women  has  been  ex- 
aggerated, as  an  accessory  factor  it  is  often  worthy  of 
consideration.  Diseases  of  the  generative  organs  in  men 
seldom  lead  to  alienation. 

III.  Direct  Causes  of  Insanity. 

It  is  never  possible  absolutely  to  separate  inherited  pre- 
disposition from  the  direct  effects  of  deleterious  drugs, 
febrile  disturbances,  and  traumatism,  so  far  as  regards 
tlie  degradation  of  the  cerebral  substance.  Certain  sug- 
gestions are  afforded  by  the  clinical  phenomena  resulting 
from  such  agents  that  render  it  very  apparent  that  an  in- 
valid brain  is  much  more  readily  overthrown  by  them 
than  a  sound  one.  Mark,  for  instance,  the  difference  of 
the  effect  exerted  by  a  febrile  disturbance  in  a  child  the 
offspring  of  neurotic  parents,  and  in  one  who  comes  of 
sound  ancestry.  With  only  a  very  moderate  degree  of 
fever  the  first  child  may  exhibit  a  wild  delirium  with  the 
evolution  of  vivid  sense  phantasies,  while  the  other  may 
not  be  appreciably  disturbed.  Again,  in  cerebral  trau- 
matism, a  slight  commotion  may  set  up  a  train  of  psy- 
chical sj'mptoms  in  the  neurotic,  while  in  the  other  the 
mental  capacity  remains  unimpaired. 

1.  Chemical  Poisons. — Alcohol. — As  has  already  been 
said,  although  syphilis  may  be  a  direct  agent  in  the  pro- 
duction of  an  insanity,  its  poison  acts  not  upon  tlie  brain 
cells  immediately,  but  upon  the  blood-vascular  tissues, 
the  nerve  and  neuroglia  elements  never  being  primarily 
involved.  Alcohol,  on  the  other  hand,  exerts  its  noxious 
influence  alike  upon  mesoblastic  and  epiblastic  elements, 
with  the  result  that  both  suffer  in  equal  or  diverse  de- 
grees. An  over-dose  of  alcoholic  liquor  acts  by  causing, 
first,  congestion  of  the  brain,  and  later  paralysis  of  the 
walls  of  the  vessels,  inducing  stasis  and  oedema  with  pro- 
found unconsciousness.  If  tlie  same  effect  is  produced 
time  after  time,  the  vaso-motor  paralysis  leads  to  the 
permanent  widening  of  the  blood-vessels,  especially  of 
the  arterioles  and  capillaries,  with  lowering  of  the  vas- 
cular tonus.  As  a  sequence  we  have  lymph  stasis  with 
exudation  of  the  white  elements  into  the  sheaths,  and 
clouding  with  thickening  of  the  pia-arachnoid.  At 
length  the  alteration  of  the  arteries  becomes  chronic,  the 
sheaths  undergo  fatty -atheromatous  changes,  and  there  is 
established  an  arteriosclerosis  with  some  narrowing  of 
the  lumen  from  thickening  of  the  intima,  which  is  in 
part  compensatory.  At  a  later  stage  fatty  degeneration 
of  the  heart  muscle  may  ensue  witli  increasing  defects  in 
the  circulation. 

With  the  alcoholic  arteriosclerosis  come  changes  in  or- 
gans of  the  body  other  than  the  brain,  cirrhosis  of  the 
kidney  and  liver  being  the  most  frequent. 

The  effects  of  ardent  spirits  upon  the  human  brain 
varies  with  each  person.  Upon  certain  individuals  large 
quantities  seem  to  have  no  immediate  bad  influence,  be- 
yond the  slight  immediate  flushing  and  depression  of  the 
circulation ;  while  in  the  case  of  others  a  few  glasses  of 
wine  or  liquor  will  entirely  overthrow  the  mental  equi- 
poise and  render  the  drinker  temporarily  insane.  In  a 
very  few,  an  equally  small  dose,  perhaps  the  first  and 
only  one  of  their  lives,  will  permanently  disturb  mental- 
ization,  so  that  the  unfortunates  retrograde  to  the  plane 
of  dements. 

From  a  psychical  standpoint  the  evil  effects  of  alcohol 
are  usually  shown  in  two  ways.  If  a  large  quantity  be 
taken  at  one  time  the  result  may  be  an  immediate  break- 
ing down  of  the  mental  powers,  so  that  there  is  produced 
an  effect  similar  to  that  of  various  other  irritant  poisons 
— an  acute  hallucinatory  excitement  with  thought  inhibi- 
tion. In  the  case  of  the  alcoholic  the  condition  is  known 
as  delirium  tremens. 

On  the  other  hand,  if  the  doses  of  liquor  be  small  in 
amount  but  frequently  repeated  the  same  result  is  finally 
attained,  the  duration  of  resistance  depending  upon  the 
individual,  the  frequency  of  the  drinking,  and  to  some 
extent  upon  the  quality  of  the  liquor  partaken  of.  Since 
physiological  experiments  have  shown  that  it  takes  about 
two  days  for  the  organism  completely  to  eliminate  alco- 


hol, it  is  clear  that  if  dose  follows  dose  in  rapid  succes- 
sion and  an  insufficient  time  is  allowed  for  the  expulsion 
of  what  is  present  in  the  body,  an  accumulation  of  the 
poison  within  the  tissues  must  take  place,  whicli  in  the 
ordinary  course  of  events  will  ultimately  produce  a  ner- 
vous explosion — the  so-called  trembling  delirium. 

If,  on  the  other  hand,  the  ingestion  of  the  drug  is  slow- 
er, but  is  constantly  continued  and  fatty  degenerative 
changes  are  set  up  in  the  tissues,  particularly  in  the  ar- 
teries and  nerve  cells,  the  result  is  an  insanity  of  a  more 
chronic  type — persecutory  psychoses,  manias  and  melan- 
cholias of  especial  character,  a  pseudo-dementia  para- 
lytica, as  well  as  amnesic  and  epileptic  states.  Character- 
istic of  all  forms  of  alcoholism  is  the  peculiar  mental 
clouding  known  as  amnesia,  and  an  unreasoning  irrita- 
bility and  suspiciousness. 

If  the  individual  wlio  abuses  alcohol  was  the  only  suf- 
ferer from  its  deleterious  effects,  the  crime  of  its  misuse 
would  not  be  so  great,  but  unfortunately  this  is  not  the 
case.  Even  unto  the  third  and  fourth  generation  the 
effects  of  the  poison  may  be  traced  in  constitutional  neu- 
roses, psychoses,  early  mental  break-downs,  and  event- 
ually imbecility  and  idiocy.  Drunkenness  on  the  part  of 
the  parents  is  represented  by  f  eeble-mindedness  and  epi- 
lepsy in  the  offspring,  while  statistics  show  that  intoxica- 
tion in  both  parents  at  the  moment  of  copulation  induces 
a  larger  proportion  of  the  lower  grades  of  idiocy  than  any 
other  single  factor. 

Intemperance  is  directly  the  cause  of  about  ten  per 
cent,  of  all  cases  of  insanity  encountered  in  asylums. 
Indirectly  the  figures  assume  colossal  proportions  when 
we  include  the  psychoses  and  psychoneuroses  of  the 
descendants  of  alcoholic  parents  that  are  attributable  to 
the  ancestral  vice.  Women  afford  only  about  one-third 
as  many  examples  of  alcoholic  insanity  as  men,  but  in 
the  lower  classes  this  disproportion  is  much  decreased. 

Besides  the  alcohols  there  are  a  large  number  of  poisons 
and  chemical  substances  that  produce  a  direct  alienation, 
usually  of  the  hallucinatory  type.  Among  these  may  be 
mentioned  cocaine,  atropine,  morphine,  salicylic  acid,  io- 
doform, antipyrin,  nicotine,  chloroform,  ether,  chloral, 
illuminating  gas,  carbon  disulphide,  and  numerous 
others. 

The  metals,  lead  and  quicksilver,  act  upon  the  organ- 
ism somewhat  differently.  They  are  essentially  of  the 
nature  of  chronic  poisons,  and  while  they  may  "occasion 
an  hallucinatory  delirium  with  much  motor  agitation  of 
a  transitory  type,  the  peculiar  nature  of  their  action  is  to 
evoke  a  permanent  insanity  with  hallucinations  and  delu- 
sions approaching  the  character  of  a  dementia  paralytica 
and  ending  in  mental  annihilation. 

3.  Auto-intoxications. — Intestinal. — A  profound  ob- 
stipation, with  absorption  into  the  circulation  of  certain 
products  resulting  from  the  splitting  up  of  albuminous 
substances  within  the  intestinal  canal,  as  shown  by  the 
presence  of  indican  and  skatol,  or  of  other  less  readily 
recognized  substances  in  excessive  amounts  in  the  urine, 
may  be  the  cause  of  an  acute  insanity,  and  as  an  etiologi- 
cal factor  is  too  frequently  overlooked. 

Cases  of  this  nature  are  by  no  means  uncommon,  and 
sliould  the  inducing  agent  be  recognized  and  the  proper 
remedies  applied  to  correct  the  faulty  digestion,  they  are 
usually  readily  curable.  According  to  the  degree  of 
mental  instability  we  may  find  conditions  varying  from 
simple  obtundity  to  actual  stupor;  or  a  true  psychosis, 
commonly  of  the  melancholic  ty  pe,  may  develop.  On  the 
other  hand,  the  case  may  assume  an  alternating  character, 
melancholia  changing  into  mania,  to  be  succeeded  by 
stupor.  Ura-mic  and  diabetogenous  insanities  have  been 
already  mentioned  in  another  paragraph. 

Among  the  autochthonic  insanities  the  occurrence  of  an 
alienation  following  the  disturbance  of  the  secretion  of 
the  thyroid  gland  in  the  adult  should  be  remembered 
Examples  are  now  and  then  met  after  disease  of  the 
gland,  after  child-birth,  and  occasionally  without  any 
ascertainable  reason,  in  which  the  skin  becomes  doughy 
and  foul,  the  face  assumes  a  half-moon  appearance  and 
soon  an  insanity  manifests  itself.     The  psychical  torpor 
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Steadily  increases,  and  eventually  there  may  be  melan- 
cholic depression,  or  excitement  with  hallucinatory  delir- 
ium, followed  by  stupor. 

The  majority  of  these  conditions  are  curable  if  proper 
measures  be  instituted.  In  some  examples  of  Graves' 
disease  there  is  also  met  a  form  of  maniacal  or  melan- 
cholic insanity  which  does  not  yield  so  readily  to  the 
thyroid  treatment. 

3.  Acute  Pebkilb  Disttjrbabces. — The  occurrence  of 
an  insanity  during  or  after  an  acute  febrile  disease  is  by 
no  means  rare,  but  inasmuch  as  these  cases  are  for  the 
most  part  treated  in  private  or  general  hospitals  statistics 
as  to  the  actual  frequency  are  lacking.  Wille  gives  0.81 
per  cent,  of  typhoid  fever  cases  as  having  post-febrile 
alienation,  a  not  inconsiderable  number  in  the  aggregate 
when  the  frequency  of  this  disease  is  considered. 

Febrile  psychoses  may  occur  in  either  predisposed  or 
non-neurotic  persons,  in  the  latter  case  intensity  of  the  dis- 
ease process  ovferwhelmiug  the  natural  tissue  resistance. 

The  common  mental  disturbance  that  occurs  during  the 
acme  of  the  fever  is  termed  delirium.  It  is  characterized 
by  illusions,  hallucinations,  temporary  facility  of  thought 
with  confusion  and  interference  with  the  ordinary  asso- 
ciation of  ideas.  Such  departures  from  normal  mentali- 
zation  are  produced  by  three  agents :  the  rise  of  bodily 
temperature,  the  increase  of  the  respiratory  and  circula- 
tory activities,  and  lastly,  but  not  least  in  importance,  the 
impression  made  upon  the  vitality  of  the  tissues  by  the 
toxin  of  a  micro-organism  circulating  in  the  blood  and 
bathing  the  cells  in  a  vitiated  serum. 

True  psychoses  do  not  accompany  but  follow  the 
febrile  disturbance:  the  acme  of  the  fever  is  past,  the  ex- 
cessive action  of  the  heart  has  subsided  and  its  contrac- 
tions have  fallen  below  the  normal  in  force,  while  the 
toxin  of  the  specific  bacterium  has  been  to  a  great  ex- 
tent overcome  by  the  natural  tissue  resistance,  though 
there  may  still  remain  within  the  organism  sufficient  to 
vitiate  the  nutrient  plasma. 

The  condition  is  now  one  of  profound  nutritional  per- 
version with  blood  depravity,  and  irregularity  or  actual 
disturbance  of  the  circulation  from  cardiac  weakness. 
At  the  same  time  there  may  also  be  venous  congestions 
and  cEdemas  of  the  cerebrum,  arising  in  some  instances 
from  actual  damage  to  the  arterial  sheaths  from  the  im- 
mediate effects  and  deleterious  after-results  of  toxalbu- 
mins  engendered  in  the  course  of  the  acute  disease.  The 
mental  disturbance  induced  by  these  several  factors  is 
therefore  in  the  nature  of  an  exhausting  or  collapse  delir- 
ium. It  is  apt  to  be  stormy  in  its  onset,  confusion  being 
the  predominating  characteristic,  accompanied  by  visual 
and  auditory  hallucinations,  rapidity  in  the  change  of 
thought  from  one  subject  to  another,  and  increasing 
mental  obtundity.  In  addition  there  is  generally  active 
motor  excitement  and  entire  sleeplessness.  The  bodily 
temperature  is  now  subnormal,  the  heart's  action  is 
feeble,  and  the  reflexes  are  slightly  elevated.  The  con- 
dition may  last  only  a  few  days  or  may  continue  for 
several  weeks. 

Typhoid  fever,  influenza,  pneumonia,  scarlet  fever, 
measles,  erysipelas  of  the  head,  polyneuritis  and  variola, 
in  the  order  named,  are  the  most  frequent  of  the  exan- 
themata to  be  followed  by  psychoses.  Before  the  intro- 
duction of  quinine  malarial  fevers  added  a  considerable 
quota  to  the  ranks  of  the  insane.  Probably  the  blood- 
letting then  in  vogue  often  aggravated  the  nervous 
phenomena.  Even  to-day  in  countries  where  the  severer 
forms  are  encountered,  about  two  per  cent.  (Pasmanik  in 
Bulgaria)  of  those  affected  have  some  mental  compli- 
cation, usually  stupor.  The  debilitating  effects  of  a 
marked  paludal  intoxication  would  often  account  for 
these  disturbances  of  the  mental  equipoise,  though  plug- 
ging of  the  capillaries  with  aggregations  of  the  parasites 
may  play  a  not  unimportant  part.  A  number  of  the  ps3'- 
choses  accompanying  pa/rturition  must  be  classed  among 
the  febrile  insanities,  as  they  are  the  result  of  infection  by 
cocci  that  have  entered  through  the  uterine  passages, 
notably  the  placental  site.  The  organism  most  constantly 
found  is  the  Streptococcus  pyogenes. 


4.  Corporeal  Insults.— Meningitis  of  a  severe  char- 
acter is  not  uncommonly  followed  by  a  form  of  insanity 
approaching  mania.  The  inflammation  of  the  brain  cov- 
erings, the  disturbance  of  the  circulation  in  the  cerebrum, 
the  obstruction  of  the  pathways  for  the  returning  lymph 
along  the  vessel  sheaths  passing  Anally  into  the  pia  mater, 
together  with  the  increase  in  the  intracranial  pressure 
are  sufficient  to  account  for  the  perversion. 

In  tumor  or  abscess  of  the  brain,  in  primary  internal 
hydrocephalus  of  the  adult,  in  disseminated  sclerosis, 
after  apoplexies  and  embolisms  as  well  as  other  local  ab- 
normal conditions,  insanities  are  now  and  then  encoun- 
tered. They  usually  assume  the  form  of  a  progressive 
dementia,  the  patients  only  occasionally  exhibiting  de- 
pression or  exaltation,  though  rarely  after  a  hemorrhage 
or  embolism  of  one  of  the  larger  arteries  of  the  brain,  con- 
ditions of  frenzy  ai'e  seen. 

Trauma  and  Insolation. — All  degrees  of  injury  to  the 
skull  and  brain  tissues  may  be  followed  by  an  insanity, 
sometimes  coming  on  immediately  after  the  reception  of 
the  lesion,  while  at  other  times  it  may  be  postponed  and 
remain  latent  for  months.  A  trivial  local  traumatism, 
especially  in  the  case  of  persons  suffering  from  some  con- 
stitutional disease,  as  syphilis,  may  start  up  an  inflamma- 
tion of  the  tables  of  the  skull  and  the  meninges  beneath 
that  eventually  may  implicate  the  brain,  either  by  di- 
rect extension  of  the  process  or  by  pressure  upon  it.  At 
other  times,  again,  the  neoplasm  following  the  injury 
may  interfere  with  some  of  the  exits  of  the  venous  blood 
and  the  lymph  fluids  from  the  brain  cavity  and  evoke  an 
alienation.  Active  motor  excitement  is  less  common  than 
a  dull  apathy  with  loss  of  memory  and  weakening  of  the 
faculties.  An  apparently  trivial  injury  may  also  be  the 
match  that  lights  up  the  flame  of  a  periodic  insanity,  cir- 
cular or  maniacal  in  type. 

The  form  of  alienation  that  follows  insolation  is  also 
ordinarily  a  dementia  of  passive  type,  though  now  and 
then  a  series  of  mixed  motor-psychical  phenomena, 
strongly  suggestive  of  the  demented  form  of  paresis,  is 
seen.  The  condition  results  from  the  degenerative 
effects  of  the  thermic  fever  upon  the  cortical  gray  mat- 
ter, inducing  changes  in  the  vascular  lymph  apparatus 
and  degradation  of  the  cellular  elements. 

Operations. — Instances  of  insanity  following  surgical 
operations  are  somewhat  rare.  In  this  connection  the 
mechanical  shock  to  the  nervous  system,  especially  in 
the  case  of  an  unstable  subject,  and  the  effects  of  the 
ether  or  chloroform  are  elements  to  be  considered.  Oper- 
ations that  involve  an  extensive  loss  of  blood  are,  per- 
haps, more  commonly  succeeded  by  an  acute  alienation 
than  minor  surgical  procedures. 

Operations  upon  the  eye  ^nd  castration  are  said  to  be 
especially  dangerous.  Simple  anaesthesia  from  chloroform 
or  ether  has  occasionally  been  followed  by  a  psychosis  of 
short  duration.  The  mental  impression  induced  by  the 
dread  of  the  procedure  and  the  fear  that  death  would 
occur  during  the  narcosis,  together  with  the  systemic 
effect  of  the  drug,  all  play  their  part  in  the  overwhelm- 
ing of  the  faculties.  The  precocious  advent  of  a  periodic 
insanity  must  also  be  borne  in  mind. 

Henry  J.  Berkley. 
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IV.  INSANITY:  GENERAL  PATHOLOGY.— To  bring 

the  data  observed  in  the  cases  of  insanity  in  line  witli  the 
data  of  pathology  generally  is  a  very  difficult  task  on  ac- 
count of  the  heterogeneous  character  of  the  material.  It 
is  safe  to  say  that  for  a  general  pathology  there  must  be 
sound  material  of  special  pathology.  The  literature  of 
special  psychiatry  is,  however,  unfortunately,  more  con- 
spicuous by  quantity  than  by  broad  scientific  points  of 
\KW,  and  only  here  and  there  we  can  discern  successful 
efforts  to  bring  the  observations  on  the  level  of  standards 
■which  hold  for  pathology  generally :  trains  of  established 
evolution  and  causal  connections.  Tlie  following  sketch 
is  an  attempt  to  show  the  principles  with  which  we  pro- 
ceed to-day,  and  for  examples  we  must  refer  to  the  arti- 
cles on  special  pathology. 

The  Data  ov  Psychiatky. — The  phenomena  which  we 
get  for  the  formation  of  a  scientific  picture  of  a  case  of 
mental  disease  are,  First,  the  general  data  concerning  the 
family  type  and  the  occurrence  of  special  diseases  in 
other  members  of  the  family.  Second,  the  data  concern- 
ing the  condition  in  which  the  patient  entered  the  causal 
constellation  which  we  designate  as  the  disease,  lliird, 
the  string  of  phenomenology  or  symptomatology  of  the 
entire  disease ;  (a)  the  deviations  of  the  course  of  reactions 
in  which  the  mental  phenomena  are  essential  features,  the 
mental  symptoms  proper  (including  as  much  as  we 
actually  know  of  the  objective  or  physical  signs  of  "  men- 
tal "  reactions) ;  (i)  the  disorders  of  the  organic  mechan- 
isms (circulation,  digestion,  respiration,  secretion,  repro- 
ductive organs,  and  nervous  system) ;  (c)  the  findings  in 
autopsies,  the  anatomical  findings  of  the  deviation  from 
the  normal  processes  of  life,  naturally  obtainable  in  only 
a  portion  of  the  cases,  because  few  die  of  the  "  mental " 
disease.  This  group  of  data  is  often  treated  separately 
for  practical  reasons  and  on  account  of  the  character  of 
the  method  of  investigation ;  but  so  far  it  has  been  but 
Httle  productive  in  the  general  frame  of  a  pathology  of 
insanity. 

To  reduce  these  heterogeneous  data  to  some  sort  of 
useful  and  practical  order  and  especially  into  strings  of 
causal  connection  is  the  task  of  a  general  and  special 
pathology  of  insanity. 

The  distribution  of  the  work  in  this  Handbook  has 
decentralized  the  analysis  of  the  various  groups  men- 
tioned above.  It  will  be  necessary,  however,  to  encroach 
upon  the  fields  of  other  contributors  at  least  to  the  extent 
of  showing  some  of  the  principles  which  guide  us  in  the 
utilization  of  the  various  facts  for  reasoning  in  pathology. 

There  are  two  ways  of  entering  upon  the  study  of 
mental  aberrations.  First,  the  consideration  of  disorders 
which  are  produced  experimentally  and  under  definitely 
known  conditions.  Second,  the  study  of  the  phenomena 
of  insanity  as  they  present  themselves  in  a  large  pi-actical 
experience.  These  two  proceedings  must  co-operate  and 
tend  toward  the  ideal  that  we  should  be  able  to  under- 
stand all  the  happenings  in  mental  pathology  with  prin- 
ciples of  thought  which  come  up  to  the  accuracy  of  those 
of  experiment.  The  extent  to  which  this  can  be  obtained 
is  identical  with  the  extent  of  accurate  knowledge  of 
the  pathology  of  insanity. 

Considering  the  large  number  of  varying  types  of  de- 
viation from  the  normal  and  the  small  number  of  experi- 
mental products  in  these  lines,  wo  find  ourselves  forced 
to  lay  the  emphasis  on  the  purely  empirical  material  of 
the  physician,  and  we  shall  investigate  how  we  can  hope 
to  bring  some  order  into  the  immense  material.     It  is 


rather  striking  that  most  of  the  serious  study  has  been 
paid  to  the  things  which  are  most  difficult  to  establish 
and  interpret  properly,  viz.,  to  the  problems  of  heredity 
and  to  the  problems  of  pathological  anatomy.  Either  of 
these  lines  is  not  usually  accessible  to  actual  observation ; 
the  one  represents  hearsay  facts  and  the  other  seldom 
facts  which  can  be  directly  related  with  the  actual  psy- 
chosis ;  and  it  must  be  our  attempt  to  work  for  a  more 
satisfactory  position  of  tlie  variations  of  life  processes  in 
the  general  scheme  for  studies.  That  is  to  say,  we  must 
learn  to  use  for  diagnosis,  prognosis,  and  therapeutic  pos- 
sibilities that  which  we  actually  meet  in  our  practical 
problems,  the  symptom  complexes  and  their  causal  con- 
nections, and  the  evolution  of  the  symptoms. 

The  Data  op  Heredity. — In  order  to  make  up  for  the 
meagre  data  concerning  the  foundation  of  insanity  in  the 
individual,  the  alienist  has  attached  great  value  to  the 
finding  that  in  a  great  number  of  cases  the  patient  is  not 
the  only  member  of  the  family  that  shows  abnormalities. 
The  family  history  of  any  moderately  large  group  of 
cases  of  insanity  shows  a  relatively  frequent  occurrence 
of  mental  disorders,  nervous  disorders  or  various  "diathe- 
ses, "  and  the  conclusion  is  drawn  from  it  that  where  there 
is  a  "history  of  gout,  rheumatism,  -diabetes,  gravel, 
phthisis,  migraine,  epilepsy,  asthma,"  or  of  peculiarity 
of  character,  criminal  record,  or  nervous  or  mental  dis- 
orders in  one  or  more  persons  of  the  family,  a  "  morbid 
taint  is  fully  established."  Under  the  influence  of  tlie 
general  views  of  evolution  and  dissolution  the  concept  of 
the  morbid  taint  has  moreover  been  closely  associated 
with  the  concept  of  degeneration. 

The  data  of  heredity  of  mental  disease  have  been 
brought  into  prominence  chiefly  by  Morel  and  under  the 
influence  of  Magnan  and  Lombroso  and  their  associates. 

Prom  the  great  amount  of  literature  we  select  the  fol- 
lowing types  of  contributions.  On  a  very  favorable  ma- 
terial in  a  Canton  of  Switzerland  in  which  the  movements 
of  the  population  are  not  excessive,  Jenny  Roller*  has 
studied  the  histories  of  3,273  patients  admitted  between 
1881  and  1893.  Heredity  was  noted  in  78.3  per  cent.  In 
64.3  per  cent,  of  these  cases,  or  50  per  cent,  of  the  whole, 
there  was  direct  heredity— a  disorder  in  the  father  or 
mother,  or  in  both;  in  the  rest,  heredity  was  collateral, 
or  atavistic.  The  heredity  is  somewhat  greater  in  the 
women  than  in  the  men,  81.7  per  cent,  against  74.9  per 
cent.  The  material  of  comparison  consists  in  the  accu- 
rate family  history  of  370  mentally  healthy  individuals  of 
the  same  layers  of  the  population,  and  370  consecutive  ad- 
missions of  the  years  1885  and  1886  were  chosen  for  im- 
mediate comparison ;  and  the  facts  were  classified  in  the 
following  table : 


1.  Mental  diseases. . . 
3.  Nervous  disease  . . 

3.  Alcoholism 

4.  Apoplexy 

5.  Senile  dementia  . . 

6.  Peculiar  character 

7.  Suicide 


A — Normal  series. 


.55 
36 
10 
16 


318 


36.1  per  cent. 

17.4 

35.2 

16.5 

4.6 

7.3       " 

2.8 


B— Insane  series. 


39.8  per  cent. 

10.2 

22.2 

5.6 

2.8 
18.0 

1.4 


113 
29 
63 
16 

8 
51 

4 


284 


The  next  table  gives  the  relative  percentage  of  direct, 
indirect  (atavistic),  and  collateral  heredity. 

A  comparison  shows  how  very  important  the  direct 
heredity  of  mental  diseases  and  peculiar  character  of  the 
parents  is  among  the  insane,  whereas  nervous  disorders 
and  apoplexy  and  even  suicide  happen  to  be  found  in 
larger  numbers  in  the  families  of  the  normal  than  in  the 
families  of  the  insane. 

Ball  and  Regis  ("  Les  families  des  alienes, "  I'Eneephak, 
1883)  described  a  definite  "cachet"  of  heredity  in  the  de- 
sccndency  of  various  mental  disorders.  In  normal  fami- 
lies the  causes  of  death  are  greatly  varied  and  distributed 
in  almost  equal  proportions  among  the  various  groups  of 

*  Archlv  f .  Psychiatrie,  27.  Bd.,  S.  286. 
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Insanity. 


DIRKCT. 

INDIKECT. 

Collateral. 

a  a 

i 

2^ 

11 

IS 

§1 

10.1 
11.0 
U.2 
7.8 
.5 
3.2 
.9 

25.i 
7.4 

19.0 
4.3 
2.1 

15.8 
.7 

11.9 
4.6 

10.5 
8.2 
3.8 
3.2 
1.9 

7.7 
1.8 
2.2 
1.2 
.7 
1.2 
1.1 

4.1 
1.8 
.5 
.5 
.5 
.9 

07 

2.  Nervous  disease 

1.0 
1.0 

5.  Senile  dementia 

6.  Peculiar  character 

7.  Suicide 

.7 

Sum  of  factors  of  heredity. 

47.7 

74.7 

44.0 

15.9 

8.3 

9.5 

disease;  there  is  no  special  tendency  to  repeated  affec- 
tions of  the  same  apparatus.  Ball  and  Regis  showed  that 
general  paralysis  is  followed  chiefly  by  brain  affections; 
while  mental  disease  and  neuroses,  alcoholism  and  con- 
sumption are  not  more  frequent  than  in  the  normal. 
Non-organic  insanity  is  followed  by  a  diathesis  of  insanity, 
while  brain  disease,  neuroses,  alcoholism,  and  "consump 
tion  are  not  abnormally  frequent;  epilepsy  is  followed 
chiefly  by  brain  affections  in  childhood,  while  phthisis 
and  alcoholism  are  prominent  in  the  ascendency ;  epilepsy 
itself  is  rarely  transmitted  as  such ;  hysterism  is  followed 
most  frequently  by  nervousness ;  alcoholism  by  a  disposi- 
tion to  phthisis  and  brain  diseases  in  childhood.  Morel 
points  to  a  frequently  quoted  progressive  type  of  familial 
degeneration  in  alcoholism  which  leads  to  decline,  to 
Idiocy,  within  four  generations.  Experience  certainly 
favors  the  statement  that  the  existence  of  cases  of  mental 
disorder  opens  greater  statistical  chances  of  developing 
mental  disorders  in  other  members,  and  where  this  fact  is 
present  in  a  family  the  disorders  are  apt  to  appear  at  an 
earlier  age  and  to  show  a  greater  tendency  to  relapse.  On 
the  other  hand,  hereditary  attacks  are  often  slighter  and 
more  curable  and  the  danger  for  life  is  less.  In  a  large 
number  of  individuals  with  insanity  in  the  ascendency 
there  are  no  psychopathic  traits  at  all;  moreover,  in 
many  patients  with  essentially  degenerative  phenomena 
the  hereditary  data  are  negative.  The  assertion  that  "  the 
subject  of  ordinary  insanitj'  is  not  a  normal  individual, 
that  there  exists  in  his  constitution  a  latent  disposition 
which  any  accidental  determining  cause  may  at  any  mo- 
ment tran.sform  into  evident  symptondatic  manifestation  " 
has  its  corrective  in  this  last  remark  and  in  the  expeji- 
ence  that  there  are  "thousands  of  predisposed  persons 
who  escape  the  graver  risks  of  their  faulty  inheritance 
and  pass  through  life  untarnished  by  insanity."*  In  or- 
der to  make  the  occurrence  of  mental  disorders  intelli- 
gible in  some  people,  we  pass  over  a  large  percentage  of 
humanity  a  verdict  as  gloomy  as  the  dogma  of  infant 
damnation,  unless  we  recognize  the  limitations  of  the 
statistical  method  and  do  not  overdraw  its  positive  and 
negative  value.  True  to  the  fact,  pathology  should 
avoid  this  unnecessary  evil  prognostication,  except 
where  it  is  actually  justified  by  the  events.  For  the 
purposes  of  real  individual  pathology,  we  are  obviously 
forced  to  search  for  more  important  data  which  would 
explain  how  it  is  that  a  certain  proportion  of  members  of 
families  "  with  a  morbid  taint "  tend  to  represent  an  ab- 
normal variety.  We  are  encouraged  in  this  direction  by 
almost  all  the  data  above  mentioned,  if  at  least  we  know 
how  to  read  between  the  lines,  especially  such  facts  as : 
that  educational  influences  under  mere  peculiarities  of 
the  parents  or  criminal  surroundings  are  far  more  serious 
than  the  record  of  a  decided  attack  of  insanity  of  one  of 
the  parents,  and  that  forms  of  insanity  classified  as  par- 
ticularly hereditary  not  infrequently  occur  without  any 
evidence  of  "heredity  "  at  all. 

For  principles  of  pathology  we  cannot  admit  state- 
ments about  heredity  as  digested  material  except : 

(1)  Where  they  apply  to  large  numbers,  and  mean  to  be 
of  general  bearing; 

*  Macpherson :  "  Mental  Disorders,"  p.  22. 


(3)  Where  we  have  sufficient  certainty  that  the  feature 
attributed  to  heredity  cannot  be  explained  more  directly 
on  grounds  of  influences  during  growth,  education,  and 
other  determinants  of  the  individual  life ;  and 

(3)  Where  the  cm-pus  delicti,  the  inherited  feature,  has 
a  sufficient  relation  to  the  disturbance  of  health. 

These  clauses  are  meant  to  apply  to  the  so-called 
"stigmata."  They  will  exclude  completely  a  consider- 
able number  and  place  another  large  portion  on  the  list 
of  true  accidents  of  development  for  which  the  pathology 
of  growth  is  still  to  be  worked  out  before  they  should  be 
used  for  more  than  signs  of  mishaps  of  growth,  the  bear- 
ing of  which  should  be  stated  in  every  instance  and  case. 
I  should  repeat  concerning  them  a  remark  made  in  a  re- 
view of  the  "  Signs  of  Degeneration  and  of  Methods  of 
Registration  "  in  the  American  Journal  of  It) sanity,  Janu- 
ary, 1896,  p.  845 :  "  Probably  for  a  long  time  to  come  the 
study  of  mental  capacity  and  potentiality  will  be  best 
carried  out  by  studying  the  psychical  manifestations 
rather  than  the  physical  forms  of  the  person,"  inasmuch 
as  the  majority  of  the  physical  signs  of  degeneration  are 
utterly  uucorrelated  facts,  and  of  value  only  as  remote 
collateral  evidence  of  difficulties  of  development. 

These  critical  remarks  do  not  attack  the  facts  of  hered- 
ity but  their  looseness  and  hasty  interpretations.  There 
are  Indeed  some  types  of  mental  disorders  which  we  look 
upon  as  constitutional  in  the  sense  of  familial,  and  some 
types  of  disease  which  might  be  called  at  least  equiva- 
lents of  one  tendency  (dissimilar  heredity).  But  it  is  of 
no  small  interest  to  see  that  in  these  heredity  is  not  al- 
ways the  only  possible  or  even  probable  explanation,  and 
that  we  probably  go  too  far  in  appealing  to  the  dogma 
without  enough  analysis. 

A  final  reference  may  be  made  to  the  very  notewortliy 
study  of  Dr.  Vorster,  of  Stephansfeld.  Eleonor  Fitschen 
had  found  that  positive  hereditary  data  were  not  more 
frequent  in  periodic  (manic-depressive)  insanity  than  in 
mental  diseases  generally,  but  that  there  was  a  greater 
number  of  real  mental  disorders  mentioned.  Vorster  has 
shown  that  in  families  with  manic-depressive  insanity  he 
found  seven  with  exclusively  manic-depressive  insanity 
in  the  ascendency,  and  in  none  of  them  any  cases  of  de- 
mentia prsecox ;  in  eight  families  with  several  cases  of 
dementia  prsecox  there  was  no  case  of  manic-depressive 
insanity.  This  article  *  is  worth  quoting  for  the  purpose 
of  possibly  dissipating  a  number  of  traditional  illusions 
of  the  frequency  of  heredity  and  of  the  relative  value 
of  factors  and  as  an  instance  of  what  precautions  are 
needed  for  valuable  studies  in  this  field. 

The  Data  op  Etiology. — Looking  over  the  determi- 
nants of  make-up  and  of  deviations  of  life  implying  men- 
tal disorders,  we  again  meet  with  the  problem  of  heredity 
with  most  writers.  At  the  present  stage  of  biological 
knowledge,  especially  in  view  of  the  facts  collected  by 
Weissmann,  we  see  in  the  liberal  use  of  principles  of 
generic  life  little  more  than  the  term  for  the,  unknown 
quantities  in  the  concept  of  constitution  of  the  indiridual. 
Constitution  is  the  sum-total  of  the  make-uij  of  an  indi- 
vidual. Every  good  history  of  a  case  of  mental  disorder 
should  give  us  accurate  information  concerning  the  make- 
up of  the  person  before  the  complex  constituting  the  dis- 
ease was  complete.  The  types  of  make-up  are  approxi- 
mately grouped  as  types  of  constitution,  as  far  as  possible 
without  reference  to  the  final  event  which  is  supposed  to 
enter  only  under  definite  additional  influences. 

The  concept  of  constitution  has  come  into  discredit  be- 
cause pathology  has  been  more  fortunate  in  detail  work 
than  in  this  general  problem.  Kraus  and  Martius  have 
finally  put  it  on  truly  pathological  foundations,  i.e.,  on 
principles  which  can  be  understood  from  what  is  acces- 
sible to  study,  and  does  not  need  the  designation  from  a 
rqerely  possible  result  (as,  for  instance,  in  the  term  apo- 
plectic constitution ;  we  should  not  speak  of  an  apoplectic 
constitution,  but  of  the  presence  or  absence  of  arterio- 
sclerosis).    Kraus  has  pointed  to  the  tests  of  fatigability 

*"Ueber  die  Vererbung  endogener  Psychosen  in  Bezlehung  zur 
Classification."  Monatsschrifi  fur  Psychiatrie  und  Neurologie,  April 
and  May,  1901,  vol.  ix. 
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as  a  measure  of  the  constitution  of  the  heart ;  and  Mar- 
tius  to  similar  types  of  function  in  the  stomach,  and 
more  directly  in  our  field  we  find  the  study  of  individual 
types  of  neuromuscular  reactions  taken  up  by  the  schools 
of  Kraepelin,  Sommer,  etc.  They  are  only  fragments, 
though  but  a  no  longer  mystical  attempt  to  bring  a  use- 
ful order  into  the  descriptions  of  the  make-up  which  the 
clinician  already  distinguishes  as  types  of  instability,  etc. 
In  ordinary  language,  we  do  well  to  look  to  the  nature 
and  extent  of  the  development,  the  habits  and  the  effi- 
ciency, as  the  chief  features  of  the  constitution  of  an  or- 
gan or  an  entire  person.  The  features  of  comparison 
must  be  chosen  somewhat  arbitrarily,  but  with  prefer- 
ence among  items  which  can  be  brought  in  line  with 
other  biological  facts,  constituting  diseases.  Thus,  the 
pathologist  will  arrange  people  from  points  of  view  dif- 
ferent from  those  of  the  moralist  or  the  artist  or  ordinary 
statistician. 

Psychiatry  has  done  little  in  the  differentiation  of  types 
so  far.  It  limits  itself  to  the  general  classification  as  to 
whether  a  person  is  neurotic  or  not.  We  need  further 
subdivisions.  Kraepelin  supposes  that  one  developing 
paranoia  must  show  from  the  start  traits  different  from 
those  of  the  hysterical  or  the  manic-depressive.  In  a 
general  way,  our  hope  for  clews  lies  in  the  direction  of 
studies  like  Kraepelin's  (mainly  from  the  point  of  view 
of  fundamental  characteristics  of  neuromuscular  and 
mental  reactions  studied  under  the  influence  of  fatigue, 
practice,  toxic  interference,  etc.);  further,  of  studies  con- 
cerning the  influence  of  variations  of  habits  and  func- 
tions of  other  organs  on  the  nervous  system,  the  ease  of 
reaction  to  toxic  and  autotoxic  febrile  influences,  and  the 
existence  of  types  of  abnormal  metabolism,  sucli  as  may 
perhaps  lie  behind  the  group  of  facts  covered  by  the 
claims  of  the  uric-acid  theory.  And  for  practical  orien- 
tation we  use  characteristics  like  those  of  sociability  or 
seclusi  veness,  efficient  and  systematic  or  desultory  nature, 
determination  or  oscillation,  social  or  anti-social  instincts, 
normal  or  abnormal  sexual  life,  the  existence  of  definite 
psychic  peculiarities  and  defects,  etc.  For  practical  pur- 
poses and  for  possible  avenues  of  research  all  these  feat- 
ures offer  problems  nearer  those  of  fundamental  in- 
dividual pathology  than  the  theories  of  heredity  can 
offer,  because  they  are  present  in  the  available  subject  of 
our  study,  tlie  patient. 

The  otlier  factors  vih\c\\  are  necessary  to  make  complete 
"the  conditions  for  the  development  of  mental  disorders 
are  in  about  the  order  of  their  frequency :  direct  and  in- 
direct toxic  effects  of  alcohol  and  other  poisons ;  direct  or 
indirect  consequences  of  infectious  conditions ;  direct  or 
indirect  damage  of  the  nervous  system  bj'  senility,  or- 
ganic lesions,  etc. ;  and  effects  of  exhaustion,  or  the  oc- 
currence of  excessively  dominant  preoccupations.  How- 
ever vague  some  of  these  general  designations  ma}' 
appear,  their  usefulness  in  modern  mental  pathology 
makes  them  a  worthier  subject  of  investigation  than  are 
many  high-sounding  speculations.  The  article  on  eti- 
ology will  enter  more  fully  on  this  topic. 

The  Pathologicaij  Value  or  the  Evolution  op 
Symptom  Complexes, — The  data  of  this  part  of  psycho- 
pathology  are  to  be  found  in  the  fields  of  clinical  investiga- 
tion and  post-mortem  manifestations. 

In  reality,  most  of  the  components  which  determine 
mental  diseases  belong  already  in  the  field  of  symptoma- 
tology, i.e.,  of  manifestations  of  abnormal  conditions. 
A  further  point  for  consideration,  a  very  important  one,  is 
the  form  of  termination  which  closes  the  working'of  the 
disease  principle.  From  the  sum  total  of  the  manifesta- 
tions and  their  causal  evolutioTi  we  are  accustomed  to  de- 
rive an  abstract  principle  of  the  "  disease  type"  or  "  dis- 
ease process."  To  this  is  referred  the  whole  string  of 
events  which  we  iiave  reasons  to  designate  as  abnormal. 

At  first  sight  there  seems  to  be  a  formidable  chaos  be- 
fore us,  especially  when  we  find  ourselves  under  the  in- 
fluence of  a  feeling  of  inadequacy  produced  by  the  older 
efforts  of  school-psychiatry  in  these  lines.  Their  abstract 
half  philosophical  classifications  do  not  fit  into  the  ways 
of  thought  of  the  physician.    Hence  the  traditional  sigh : 


There  is  no  pathology  of  insanity  as  yet.  In  reality  the 
conditions  are  not  at  all  hopeless.  The  experimental 
neatness  of  bacteriological  pathology  makes  us  too  fas- 
tidious and  perhaps  also  too  lazy  to  develop  standards 
and  methods  of  other  lines  of  pathology,  such  as  are 
needed  for  the  pathology  of  the  skin,  or  of  the  kidneys, 
or  of  the  liver,  or  of  digestion,  where  more  than  bacteri- 
ology and  also  more  than  histology  is  needed  to  reach 
the  standards  of  experiments.  What  we  know  of  the 
pathology  of  the  various  forms  of  Bright's  disease,  or 
of  cirrhosis  of  the  liver,  or  of  diabetes,  or  even  of  the  con- 
dition of  development  of  some  forms  of  pneumonia,  is 
not  a  particle  clearer  than  are  the  few  facts  which  we 
possess  for  the  appreciation  of  delirium  tremens,  or  gen- 
eral paralysis,  or  even  dementia  preecox,  although  we 
can  boast  that  our  inventory  of  distinctive  manifestations 
is  rich  in  palpable  and  also  microscopically  magnified 
post-mortem  findings.  The  anatomical  findings  are  as 
much  in  need  of  a  "  pathological "  explanation  as  are  all 
the  other  manifestations.  Just  as  in  many  diseases  in 
which  mental  reactions  are  not  involved,  the  establish- 
ment of  causal  chains  of  so  to  say  experimental  strength 
is  not  far' advanced  in  psychiatry;  but  there  are  valuable 
beginnings  and  there  is  much  material  for  a  natural  and 
useful  classification  of  the  deviations  from  the  noi'mal  and 
a  good  start  for  a  "  mental "  pathology. 

This  is,  of  course,  excluded  if  all  the  work  is  limited  to 
grouping  the  features  according  to  the  scholastic  division 
into  mental  symptoms,  and  functional  (dynamic  or  phys- 
iological) and  physical  or  morphological  manifestations 
without  due  consideration  of  their  evolution.  Attempts 
are  usually  made  on  the  "  physical "  side,  and  those  on 
the  "  mental "  side  are  classified  and  arranged  logically, 
but  not  sufficiently  as  part  of  the  whole  economy.  As 
soon  as  we  analyze  mental  facts  we  follow  the  path  of 
least  resistance  and  think  more  of  logical  justification 
than  of  the  relation  to  the  trend  of  the  individual  biologi- 
cal household.  We  get  satisfied  with  the  fact  that  a  de- 
pression is  not  adequately  founded ;  that  voices  are  heard 
or  things  seen  which  are  not  there,  that  the  patient  is  sui- 
cidal or  dangerous,  etc.  In  other  words,  we  adapt  our- 
selves to  be  satisfied  with  what  the  judge  needs  for  the 
commitment.  We  see,  however;  no  reason  why  we 
should  not  embody  the  reactions  of  the  individual  which 
happen  to  have  the  quality  of  mental  reactions,  in  a  gen- 
eral plan  of  the  individual  human  household,  with  due 
recognition  though  that  morphological  facts  and  physi- 
ological facts  and  mental  facts  are  recognized  from  dif- 
ferent standpoints,  overlap,  and  must  be  reduced  to  a 
common  denominator  before  they  can  be  material  of  a 
harmonious  pathology  of  experimental  accuracy.  Even 
without  an  ideal  simplification,  we  can  establish  suffi- 
ciently valuable  strings  of  facts  to  refute  the  belittling 
comments  of  mere  resignation. 

The  analysis  of  a  large  number  of  faithful  records  of 
cases  of  insanity  furnishes  certain  natural  groups  of  al- 
most identical  conditions.  The  similarity  may  lie  in  th<> 
etiological  constellation,  or  in  the  temporary  symptom 
complexes,  or  in  the  general  course  with  reference  to  se- 
quence of  symptom  complexes,  or  with  reference  to  the 
outcome  of  the  whole  process  and  the  events  in  the  sub- 
sequent life  of  the  patient.  Where  there  is  a  coincidence 
of  the  main  points  in  all  the  four  directions  we  have  every 
reason  to  surmise  a  definite  law  of  development,  espe- 
cially if  the  type  occurs  often  enough  to  free  one  of  the 
impression  of  chance.  Where  three  or  only  two  of  the 
directions  coincide,  we  have  at  least  reason  to  search  for 
the  value  of  the  points  of  coincidence  as  compared  to 
those  of  difference. 

Our  habit  of  seeing  in  the  successful  experiment  the 
proof  of  an  empirical  claim  leads  us  to  give  very  strong 
prominence  to  the  etiological  congtellation.  The  difficulty 
of  establishing  it  is,  however,  not  small.  Not  only  do  we 
often  fail  to  get  the  necessary  accurate  information  but 
even  where  the  conditions  develop  under  our  eyes  we 
often  fail  to  be  able  to  foretell  what  the  effect  and  the 
outcome  will  be,  on  account  of  the  acknowledged  per- 
sonal differences  which  we  are  not  able  yet  to  estimate 
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witli  more  than  approximate  accuracy.  The  most  com- 
mon illustration  met  with  in  practice  is  that  of  alcoholic 
insanity.  From  the  mere  pathological  forms  of  intoxica- 
tion to  the  delirium  tremens,  and  the  subacute  alcoholic 
hallucinosis,  and  finally  the  chronic  alcoholic  paranoia 
and  the  alcoholic  polyneuritic  psychosis  and  pseudo-pa- 
ralysis and  alcoholic  senile  affections,  and  recurrent  "  al- 
coholic "  mania,  or  "  alcoholic  "  dementia  precox,  we  see 
the  factor  alcohol  enter  a  number  of  sets  of  constellation 
with  a  r61e  of  variable  importance,  and  we  see  clearly 
that  the  etiology  cannot  be  exhausted  by  one  factor.  It 
is  a  complex  function  of  one  or  more  determining  factors 
with  definite  types  of  make-up  and  temporary  or  lasting 
conditions  (such  as  gastritis,  or  states  such  as  are  charac- 
teristic for  epilepsy,  periodic  insanity,  or  dementia  pra?- 
cox  or  senility),  the  coexistence  of  wMch  makes  the  con- 
dition more  complicated  but  in  principle  at  least  none  the 
less  as  clearly  accountable  for  the  consequences  as  if  only 
one  factor  were  needed  for  an  experimental  test. 

The  value  of  symptom  complexes  as  such  has  probably 
been  overrated  at  various  times.  Some  of  them  have 
caught  the  attention  as  typical  because  they  seemed 
plausible  and  were  easily  described  and  communicated, 
from  the  point  of  view  of  the  normal,  such  as  depression, 
etc.  Others  are  refractory  and  scarcely  described  in  most 
text-books.  As  such,  the  value  of  symptom  complexes 
for  the  estimation  of  pathological  processes  cannot  be 
tested  too  carefully.  Even  short  experience  shows  that 
apparently  identical  symptom  complexes  occur  under  so 
variable  conditions  that  conclusions  drawn  from  a  tem- 
porary picture  as  to  etiology  and  outcome  and  the  general 
nature  of  the  conditions  are  apt  to  be  guesswork.  The 
most  valuable  determining  feature  is,  as  a  rule,  the  fm'in 
of  evohition  of  the  complex,  the  time  and  duration  and 
circumstances  of  its  development,  and  the  character  of 
possible  transformations  of  the  picture.  The  great 
wealth  of  forms  does  not  exclude  the  justification  of  tlie 
hope  that  at  any  given  moment  we  may  learn  to  find 
features  characteristic  for  definite  special  types  of  evolu- 
tion, such  as  we  see  in  a  certain  kind  of  disorder  of  the 
sensorium,  in  certain  acute  delusional  episodes,  or  in  mo- 
notonous and  strained  productions  in  hebephrenic  and  cat- 
atonic excitement  different  from  the  excitement  of  simple 
or  recurrent  mania,  etc.  Distinctions  will  strike  us  only 
if  they  are  suggested  by  definite  demands  for  distinctions 
built  on  the  expeiience  concerning  types  of  definitely 
known  etiology  and  evolution.  In  the  evolution  of  the 
symptomatic  phenomena  the  /wm  oftlie  outcome  is  prob- 
ably next  in  importance  to  the  etiology,  inasmuch  as  it 
furnishes  an  index  to  the  amount  i^nd  nature  of  damage 
done.  Classical  instances  are  general  paralysis  and 
Kraepelin's  manic-depressive  insanity.  Both  these 
groups  show  moreover  that  the  forms  of  the  symptom 
complexes  may  appear  fundamentally  different  and  va- 
riable unless  we  consider  their  evolution,  which  shows 
them  to  be  empirically  referable  to  just  one  typical  form 
of  general  course  and  outcome.  General  paralysis  with 
its  fairly  established  etiological  constellation  and  its  al- 
most uniformly  demonstrable  dementia  and  neurological 
disorders  and  fatal  termination  offers  a  large  variety  of 
symptom  complexes  which  we  can  grasp  correctly  only 
if  we  are  familiar  with  specific  traits  that  characterize 
the  disease  as  a  whole  and  especially  the  form  of  demen- 
tia and  the  combination  with  disturbances  of  the  nervous 
apparatus  proper,  over  which  even  remissions  simulating 
recoveries  cannot,  as  a  rule,  deceive  a  trained  diagnosti- 
cian. And  manic-depressive  insanity  certainly  shows  us 
that  a  disorder  strikingly  characterized  by  its  run  in  defi- 
nite attacks  with  little  tendency  toward  dementia  offers 
many  equivalent  symptom  complexes  of  greatly  different 
appearance  and  nevertheless  must  be  recognized  as  at 
least  an  empirical  entity,  with  fairly  distinct  fundamen- 
tal symptoms.  No  form  shows  better  how  much  more 
fundamental  symptoms  mean  for  pathology — i.e.,  an  un- 
derstanding of  the  bearing  of  a  disorder — than  this  one 
contrasted  with  the  mere  superficial  divisions  into  "  ma- 
nia" and  "melancholia,"  the  "attendants'  diagnoses"  of 
most  statistics. 


It  is  obvious  that  as  psychiatry  progresses,  the  recog- 
nition of  large  types  or  nosological  entities  leads  to  further 
detail  investigations  of  the  temporary  symptom  com- 
plexes and  that  the  results  of  the  latter  may,  in  return, 
demand  considerable  readjustment  in  the  concepts  of 
large  types.  We  certainly  have  sufficient  reasons  for  the 
presumption  that  it  is  possible  to  recognize  definite  types 
of  evolution  of  disease;  that  for  the  various  types  which 
show  superficially  similar  symptom  complexes,  we  may 
learn  to  find  distinguishing  features  from  which  to  draw 
distinctive  conclusions  for  diagnosis,  prognosis,  and  treat- 
ment. Only  inasmuch  as  division  into  types  and  classes 
leads  to  actual  advantages,  they  will  have  an  interest 
from  the  point  of  view  of  pathology.  Classifications  for 
the  simple  purpose  of  reducing  the  chaos  to  a  merely  logi- 
cal order  without  any  help  in  the  direction  mentioned  is 
to  be  looked  upon  with  suspicion  as  possibly  a  soporific 
for  actual  purposeful  investigation.  For  some  time  to 
come  it  will  be  desirable  to  make  many  groups,  to  avoid 
deceptive  simplicity,  to  remain  on  the  ground  of  carefully 
observed  series  of  cases,  and  to  take  generalizations  as 
purely  hypothetical  temporary  helps,  unless  the  condi- 
tions which  hold  for  experiments  can  be  said  to  be  thor- 
oughly observed. 

Whatever  general  classes  we  adopt  we  must  see  that 
they  form  steps  toward  the  finding  of  common  denomi- 
nators of  the  mental,  functional,  and  morphological 
symptoms.  We  study  them  all  from  the  point  of  view 
of  types  of  reaction  ht  the  whole  individual  rather  than 
that  of  purpose  or  that  of  purely  mental  symptoms. 
What  impresses  us  as  mental  symptoms  involves,  as  a 
rule,  movements  of  expression,  and  changes  of  circulation 
and  chemism,  and  apart  from  these  changes  co-ordinated 
with  the  mental  symptoms  as  they  appear  to  us,  there 
may  be  special  disturbances  of  the  organic  mechanisms 
of  the  body  without  direct  correlation  with  the  mental 
symptoms  but  of  deep  importance  in  the  whole  disease 
process;  We  put  down  the  established  facts  in  a  loose 
chain  connected  only  as  far  as  our  actual  knowledge  goes, 
and  we  frame  our  provisional  disease  picture  with  due 
reference  to  all  the  features:  etiological  constellation, 
evolution  of  the  symptom  complexes,  course  and  out- 
come. Experience  shows  that  this  method  furnishes 
general  concepts  of  great  use  in  formulating  diagnoses 
which  mean  something  for  prognostic  and  therapeutic 
purposes,  and  that  it  puts  workable  problems  for  Inves- 
tigation into  our  hands. 

The  Metabolism  in  Psychoses. — Much  has  been  made 
of  the  importance  of  metabolism  and  of  auto-intoxications 
during  the  late  nineteenth-century  revision  of  humoral 
pathology.  Unfortunately  there  exist  only  a  small  num- 
ber of  useful  contributions  in  this  direction. 

Studies  of  the  weight — usually  without  any  regard  for 
the  amount  of  food  consumed — have  come  to  varying 
results  of  purely  empirical  value.  The  most  commonly 
accepted  one  is  that  during  an  acute  psychosis  the  weight 
is  apt  to  decrease.  When  it  begins  to  increase  togethei' 
with  an  improvement  of  the  mental  symptoms,  the  gen- 
eral prognosis  seems  much  more  favorable  than  when  in- 
crease in  weight  is  not  accompanied  by  mental  improve- 
ment. 

A  point  of  general  pathological  interest  is  the  question 
whether  the  changes  in  metabolism  are  directly  influenced 
by  the  central  nervous  system.  For  the  decision  of  this 
question  we  have  no  sufficient  data  and  we  need  more 
than  mere  determinations  of  weight. 

The  studies  of  the  uririe  suffer  from  being  incomplete 
or  not  correlated  accui'ately  enough  with  the  other  facts 
of  metabolism  which  would'  help  us  form  an  accurate  idea 
of  the  bearings  of  the  results.  They  usually  run  along 
lines  of  interest  in  general  medicine,  and  only  a  few  arc 
part  of  accurate  studies  of  metabolism. 

There  exist  studies  on  albuminuria.  In  this  coimtrj' 
they  were  intended  to  show  how  frequent  disease  of  the 
kidneys  was  in  the  insane  (Bondurant).  Frequently  deli- 
cate methods  were  used  which  are  not  applied  in  other 
fields  of  medicine,  and  with  this  the  finer  feeling  of  pro- 
portion concerning  the  importance  of  the  findings  was 
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disturbed  in  favor  of  excessive  findings  in  the  insane. 
Albuminuria  witli  a  definite  relation  ro  mental  disorders 
has  been  noted  transitorily  and  parallel  with  the  degree 
of  the  mental  symptoms  in  a  number  of  cases  of  delirium 
acutum,  mania,  delirium  tremens,  paralytic  fits,  etc., 
vsrhere  "nothing"  pointed  to  nephritis.  In  these  condi- 
tions an  influence  from  the  brain  akin  to  that  in  experi- 
mental albuminuria  has  been  claimed.  But  a  different 
explanation  would  be  as  probable,  viz.,  that  in  the  height 
of  the  disease  the  otherwise  resistive  kidneys  may  be  in- 
fluenced by  the  conditions  which  bring  about  the  much 
more  striking  brain  symptoms.  This  would  be  a  more 
cautious  expression  than  that  of  influence  of  the  brain  on 
the  kidneys,  used  by  Kbppen. 

Albumosuria  m-  propeptonuria  has  been  found  in  mania 
(Pilcz)  and  also  in  connection  witli  albuminuria  by  others. 
The  bearing  of  its  occurrence  is  not  sufficiently  estab- 
lished. 

Peptonuria  is  not  sufficientlv  clear  in  its  bearing,  but  it 
has  been  found  oftener  in  the  insane  than  in  other  pa- 
tients, outside  of  conditions  of  putrid  or  suppurative 
processes,  perhaps  owing  to  the  increase  of  output  of 
motor  energy. 

Olycosuria  has  been  described  occasionally,  but  has 
only  casuistic  importance. 

Acetonuria  and  diaceturia  have  been  traced  to  febrile, 
diabetic,  and  cachectic  conditions  and  to  states  of  under- 
feeding. They  have  been  found  frequently  in  paralysis, 
in  melancholia,  in  the  beginning  ol  acute  psychoses,  such 
as  amentia,  delirium  tremens,  postepileptic  deliria,  etc. 
Their  bearing  is  not  certain. 

Ptomai'ns  and  leucomains  would  seem  to  be  impor- 
tant factors  in  view  of  the  fashionable  auto-intoxication 
theories.  The  effects  of  injection  of  the  urine  of  patients 
into  animals  are  very  difficult  to  interpret  and  have  not 
led  to  any  safe  results,  contrary  to  what  is  claimed  espe- 
cially by  French  investigators.  Whether  the  Naegeli- 
Klingmann  reaction  of  certain  algss  to  diluted  blood 
serum  of  various  types  of  patients  will  lead  to  more 
fortunate  results  remains  to  be  seen. 

Of  late  some -empirical  efforts  of  influencing  metabo- 
lism have  been  introduced  in  the  form  of  thyroid  feeding 
and  of  serum  treatment.  The  results  and  the  methods  as 
such  belong  more  properly  in  the  chapter  of  therapeu- 
tics, as  most  of  the  reports  do  not  fulfil  the  conditions  of 
careful  experiments. 

Pathological  Anatomy. — The  second  large  field  of 
symptomatology  is  pathological  anatomy.  It  is  the  fact 
that  just  in  this  direction  relatively  little  has  been 
achieved  and  that  the  little  is  difficult  to  understand,  a 
result  that  gives  food  to  the  idea  that "  there  is  no  pathol- 
ogy of  insanity  as  3'et."  Under  the  sign  of  the  cell  con- 
cept, pathology  has  become,  to  perhaps  an  undue  extent, 
a  science  of  what  is  met  with  in  the  dead.  To  be  sure, 
ordinary  pathology  also  occupies  itself  with  the  living ; 
but  chiefly  along  lines  which  lead  to  an  understanding  of 
definite  pathological  lesions  which  we  see  fully  only  in 
autopsies,  while  the  insane  reach  in  death  a  stage  of 
existence  in  which  they  are  but  slightly  if  at  all  distin- 
guishable from  the  remains  of  the  sound.  Apart  from 
profound  idiocy,  general  paralysis,  senile  and  organic 
dementia,  and  a  few  conditions  which  entail  peculiar 
attitudes  and  consecutive  deformities,  the  majority  of 
the  bodies  of  the  insane  furnish  at  tl;e  present  stage  of 
knowledge  no  data  which  would  answer  satisfactorily 
the  question:  What  distinguished  tlie  patient  from  a 
person  with  the  same  pliysical  ailments  but  sound  mind? 
or  the  question  put  to  me  once  after  a  medico-legal  au- 
topsy by  the  foreman  of  a  jury.  And  what  did  you  find 
on  the  mind? 

Pathological  anatomj'  must  have  been  a  field  in  which 
the  physician  had  a  right  to  seek  refuge  from  the  bewil- 
dering flood  of  dogmatism  concerning  the  mental  symp- 
toms. It  has  become  fully  as  speculative  though  as  that 
of  the  dynamic  and  psycliological  side  of  man,  and  the 
assumptions  of  histopathologists  who  compounded  their 
theories  out  of  "  tangible  "  material  and  data  derived  from  , 
anatomy,  have  certainly  been  fully  as  great  and  bewil- 


dering as  the  ones  compounded  by  those  psychologically 
inspired. 

Normal  neurophysiology  and  neurohistology  have  gone 
through  verv  interesting  and  instructive  phases  during 
the  last  century.  The  memory  of  the  up-and-down 
movements  of  dogmata  should  cure  us  of  exalted  expec- 
tations as  to  their  maturity  as  exclusive  guides  and  start- 
ing-points. The  senseless  use  made  of  hypersemia  and 
ansemia  of  the  nervous  system  for  the  purpose  of  expla- 
nation of  pathological  states,  the  endless  misinterpretation 
of  artefacts  in  histology,  the  shifting  of  the  actual  func- 
tion between  nerve  cells,  nerve  fibres,  and  even  the  neu- 
roglia—all  this  should  caution  us.  It  is  not  within  the 
scope  of  the  topic  allotted  to  me  to  say  what  can  be  con- 
sidered the  safe  data  which  had  best  be  taken  over  into 
the  new  century.  A  sketch  of  some  of  the  fundamental 
concepts  is  given  in  my  "  Critical  Review  of  the  Data  and 
Methods  of  Modem  Neurology, "  Jour,  of  Comp.  Neurology, 
vol.  viii.,  3  and  4,  and  a  summary  of  "Morbid  Conditions 
of  the  Nerve  Cells  "  in  Robertson's  "  Pathology  of  Mental 
Diseases,"  and  in  Brain,  vol.  xxii.,  pp.  304-337. 

For  didactic  purposes  the  make-up  of  the  nervous  sys- 
tem has  been  reduced  to  schematic  diagrams  the  impor- 
tance of  which  is  apt  to  be  overrated,  and  has  probably 
been  oveiTated  in  that  unparalleled  popularization  of 
neurology  which  we  have  experienced  during  the  last 
ten  years.  Neurology  has  been  revolutionized  by  the 
neurone  concept;  but  the  new  structure  does  not  hold  in 
its  most  popular  form.  Serious  attacks  call  for  a  return 
to  that  which  is  actually  established  after  the  dissipations 
in  neurone-retraction  theories  and  the  like.  Develop- 
mental and  pathological  facts  in  connection  with  simple 
histology  furnish  laws  of  growth  and  trophism  of  the  ner- 
vous system.  With  reference  to  growth  and  trophism, 
we  know  something  like  "  neurones  " ;  but  the  dynamic 
(physiological)  and  psychic  series  of  data  is  not  traced  to 
individual  neurones  yet,  and  much  more  likely  is  referable 
to  whole  sets  of  histological  "elements."  Parts  of  the 
morphological  series  have  been  prematurely  correlated 
with  parts  of  the  functional  series  of  facts,  and  this  has 
led  to  the  fetichism  of  memory  cells,  perception  cells, 
etc.,  and  to  rash  correlations  of  appearances  of  nerve 
cells,  etc.,  with  functional  states.  We  have  not  arrived 
at  a  stage  yet  when  we  might  give  a  correct  and  exhaus- 
tive description  of  the  nature  and  happenings  of  the  ap- 
paratus of  biological  plasticity,  the  nervous  system,  in 
concise  statements  of  the  "  neurone "  and  its  life.  A 
"  psychiatry  of  the  neurone  "  is  probably  a  preposterous 
notion,  and  a  pathology  of  the  neurone  apt  to  be  one- 
sided, and  missing  very  important  facts  of  neuropath- 
ology which  can  be  grasped  only  if  we  speak  of  the 
nervous  system  as  a  tissue.  The  recognition  of  this  fact 
in  more  than  one  way  keeps  us  above  the  contest  for  and 
against  the  neurone  theory  and  we  are  less  in  danger  of 
obstructing  our  waj'  by  preconceived  dogmatic  ideas. 
To  go  on  without  a  realization  of  the  poor  foundation  of 
mere  dogma  would  probably  add  to  the  disappointments 
of  the  last  four  years. 

The  nervous  tissues  are  constituted  of  the  derivates  of 
the  epiblast  (nerve  elements,  non-differentiated  cells,  and 
neuroglia),  and  the  mesoblastie  vascular  outfit,  sheaths 
(meninges),  and  membranes  of  support.  Moreover,  the 
various  parts  are  exceedingly  heterogeneous  both  in  tlie 
general  textui-e  and  in  the  structure  of  the  constituent 
parts,  far  more  so  than  holds  for  any  other  organ  of  the 
body.  If  there  were  not  a  remarkable  constancy  from 
individual  to  individual  in  the  anatomical  distribution  of 
the  tissue  types  and  characteristic  tissue  elements,  the 
very  differentiation  of  the  various  parts  would  make  it 
almost  useless  and  even  hopeless  to  try  and  enter  into 
great  details  in  a  general  pathology  of  the  nervous  sys- 
tem. It  becomes  almost  of  necessity  a  special  patlmlogy 
of  tl)e  differentiated  parts;  and,  indeed,  this  is  what  is 
furnished  us  by  well-established  neurology— the  analysis 
of  effects  of  special  lesions  in  special  parts  with  their  im- 
mediate and  remote  consequences  are  the  bulk  of  what 
is  of  value  in  pathological  anatomy  of  the  nervous  sys- 
tem to-day. 
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In  the  first  line  we  find  the  stuily  of  "  secondary  degen- 
eration" of  fibres;  In  some  more  studious  investigators 
there  is  also  a  desire  to  know  something  about  the  fate  of 
cell  bodies  belonging  to  the  degenerating  tracts.  Further, 
we  have  good  data  on  certain  primary  systemic  degener- 
ations. On  inflammatory  and  other  tissue  changes  be- 
yond the  minute  local  consequences  of  embolism  and 
hemorrhage  and  injuries,  and  perhaps  certain  changes  in 
myelitis  and  encephalitis,  but  little  has  become  common 
property  and  safe  knowledge  of  facts. 

As  soon  as  general  problems  arise,  such  as  the  path- 
ological anatomy  of  paralysis  agltans,  we  are  led  into  a 
great  deal  of  uncertainty  which  is  shown  to  exist  owing 
to  the  imperfect  foundations  for  a  general  pathology,  in 
this  special  case,  owing  to  an  imperfect  knowledge  of  the 
senile  nervous  sj'stem.  And  in  the  sphere  of  mental  dis- 
eases we  find  oui'selves  even  more  at  sea  because  changes 
are  found  and  would  seem  to  be  of  importance  which 
have  always  been  passed  over  by  the  neuropathology  of 
the  level  of  the  Weigert-P^l  stain.  Delicate  newer  meth- 
ods have  opened  new  paths  and  made  great  claims,  and 
now  it  seems  that  they  have  not  as  yet  been  tried  sulfl- 
ciently  in  non-insane  material  to  allow  of  a  generally  ac- 
cepted discrimination  of  what  conditions  are  normal  or 
trivial,  and  which  ones  are  pathological  and  how  they 
are  produced.  So  much  has  been  made  of  findings  with 
the  delicate  recent  methods  that  the  "pathological  an- 
atomy "  related  to  psychopathology  would  be  forced  to 
be  to  a  great  extent  a  critical  review  of  the  results  of 
some  special  methods,  principally  those  of  the  type  of 
Nissl's  stain,  those  of  the  type  of  the  Marchi  reaction, 
those  of  the  neuroglia  stains,  and  to  some  extent  those 
of  the  metallic  impregnations  (Golgi,  Robertson,  etc.). 
They  have  proved  very  helpful  in  the  study  of  neuro- 
pathology for  the  types  of  myelitis  and  of  multiple  scle- 
rosis and  other  disorders  of  fairly  definite  standing;  not 
to  uiention  the  consequences  of  embolism,  thrombosis, 
and  hemorrhage,  and  within  the  field  of  psychiatry  gen- 
eral paralysis  and  senile  dementia,  topics  which  are  to.  be 
treated  in  the  articles  on  special  pathology,  and  to  which 
we  shall  refer  only  as  far  as  the  principles  are  involved. 
But  where  tliey  dealt  with  conditions  found  in  ordinary 
"non-organic"  psychoses,  the  details  lacked  the  large 
frame  found  in  general  paralysis,  multiple  sclerosis,  etc. , 
and  the  judgment  of  the  investigators  was  frequently  at 
sea  on  account  of  the  absence  of  a  suitable  material  for 
comparison. 

After  all,  the  data  obtained  by  the  inspection  of  the 
brain  as  a  whole,  especially  its  weight  and  the  condition 
of  the  membranes,  have  not  been  altogether  eclipsed  by 
what  the  recent  methods  of  staining  reveal.  Moreover,  it 
might  be  of  importance  for  a  real  "  psychopathology  "  to 
add  a  study  of  the  condition  of  the  non-nervous  organs 
which  participate  In  the  "mental  diseases,"  if  such  mate- 
rial did  really  exist. 

Several  text-books  of  mental  diseases  attempt  to  give 
an  anatomical  and  anatomo-pathological  outline,  but 
these  chapters  are  only  rarely  helpful.  They  limit  them- 
selves frequently  to  the  cortex,  and  to  the  things  which 
appeal  to  the  alienist,  and  often  fail  to  show  a  good  sense 
of  proportion  to  pathological  concepts  in  general.  It 
seems  quite  obvious  that  for  a  pathological  anatomy  of  the 
nervous  system  all  possible  disordei'S,  whether  or  not  ac- 
companied by  mental  diseases,  must  first  be  subjected  to 
a  sufficient  study  before  the  special  cases  which  show  men- 
tal disorders  can  be  expected  to  furnish  a  sufiicient  ma- 
terial for  comparison.  Such  a  general  pathology  and  gen- 
eral patliological  anatomy  of  the  nerwus  system  are  growing 
but  slowly.  To-day,  the  best  and  most  helpful  books  on 
mental  disorders  happen  to  be  those  which  speak  least  in 
terms  of  anatomy,  and  in  this  lies  a  very  strong  hint. 

Averse  to  generalizations  concerning  the  "neurone," 
we  must  leave  the  description  of  cell  types  and  their  re- 
action to  the  articles  on  nervous  histology  and  general 
pathology  of  the  nervous  system.  Since  most  of  the 
data  are  in  the  stage  of  "  uncorrelated  facts, "  they  must 
certainly  be  known  to  one  working  on  the  pathological 
anatomy  of  mental  disorders,  but  are  of  no  help  yet  in  a 


general  pathology  of  insanity.  We  give  in  the  following 
a  concise  statement  of  what  is  likely  to  be  a  topic  of  dis- 
cussion in  general  pathological  anatomy  in  Bonnection  with 
the  insane. 

We  do  not  know  any  disorders  of  nerve  cells  which 
could  be  considered  specific  for  any  special  mental  dis- 
order, with  perhaps  the  only  exception  of  what  may  be 
seen  in  senility  and  idiocy.  In  idiocy,  Hammarberg  has 
demonstrated  underdevelopment  of  cortical  cells  both  in 
form  and  number;  in  senility  we  meet  with  usually  pig- 
mentary atrophy. 

A  great  share  of  other  disorders  described  in  the  liter- 
ature are  terminal  afllections,  not  directly  connected  with 
that  which  may  represent  the  actual  foundation  of  the 
psychosis  per  se.  Clinically,  too,  we  know  that  the  dying 
insane  patient  is  no  longer  merely  "insane,"  but  both 
physically  and  mentally  his  condition  is  difl'erent  from 
the  classical  stage  of  the  disease.  What  will  be  said  here 
of  cell  changes  and  tissue  changes  is  said  without  any  ref- 
erence to  clinical  correlations  beyond  what  is  explicitly 
stated. 

"With  febrile  agonal  coma  (as  in  pneumonia,  etc.),  we 
have  learned  to  associate  the  "  acute  alteration  "  (of  which  • 
Hoch  gives  a  description  in  the  Journ.  of  Insanity,  vol. 
liv.,  p.  604),  and  practically  identical  with  what  the 
experiment  of  overheating  produces:  reduction  of  the 
stainable  lumps  into  dust  and  more  or  less  complete  dis- 
solution, diffuse  stainability  of  the  cell  plasma,  so  that  tlie 
dendrites  and  the  axone  show  for  an  unusually  long  dis- 
tance, even  in  cells  and  cell  parts  which  show  almost  no 
stainable  substance  normally;  the  nucleus  is  either  not 
changed  or  is  swollen  slightly,  or  less  frequently  dimin- 
ished in  size.  Among  the  chains  of  the  linin  net,  especially 
along  the  nuclear  membrane  and  near  the  nucleolus,  there 
appears  a  greater  number  of  deeply  stainable  and  fairly 
large  grains  reaching  the  size  of  "  accessory  nucleoli,"  but 
more  deeply  stainable  by  hematoxylin  than  the  nucleolus 
itself.  In  the  nuclei  in  which  a  reduction  in  size  has  oc- 
curred these  grains  are  more  numerous ;  the  nuclei  be- 
come darker  and  finally  they  assume  a  diffuse  stain,  and 
the  nuclear  membrane  is  apt  to  disappear.  At  the  same 
time  the  nucleolus  may  grow  larger  and  paler.  In  some 
of  these  cases  the  nuclei  may  show  a  fairly  regular  distri- 
bution of  very  sharp  dots,  while  the  membrane  is  hardly 
visible  and  the  nuclear  sap  is  delicately  stained.  These 
forms  with  darkening  and  diminution  of  size  of  the  nu- 
cleus and  usually  crumbly  decay  of  the  cell  body  belong 
to  the  so-called  grave  alteration,  which  appears  as  a  rule 
alone,  i.e.,  distinct  from  acute  alteration,  and  impresses 
one  as  a  much  more  serious  decay  almost  amounting  to 
liquefaction.  It  resembles  certain  forms  of  post-mortem 
alteration,  but  must  be  upheld  as  an  ante-mortem  prod- 
uct, as  it  has  been  observed  in  fresh  autopsies  of  general 
paralysis  and  tuberculous  meningitis  (Hoch).  This  and 
the  acute  alteration  cannot  demand  more  than  general 
neurological  interest,  as  they  both  seem  to  be  terminal 
appearances  not  directly  associated  with  what  is  usually 
included  among  mental  diseases.  Another  incidental  al- 
teration is  the  rarefaction;  a  reduction  of  stainable  sub- 
stance without  affection  of  the  non-stainable  plasma,  vis- 
ible, especially  in  some  cases  of  senility  and  general 
paralysis,  in  the  motor  cells  of  the  medulla  and  cord  and 
in  some  cortical  types,  with  or  without  pigmentary 
changes. 

A  further  change  of  almost  mechanical  importance  is 
that  produced  by  oedema,  and  described  by  Hoch*  as 
'^shrinkage.'"  It  affects  especially  the  smallest  and  me- 
dium-sized pyramids  of  the  cortex  and  hardly  ever  the 
largest  elements.  The  nucleus  becomes  homogeneous 
and  dark  and  loses  its  membrane ;  the  cell  body  gets  a 
honeycomb  or  crumbly  structure,  the  cell  outline  and 
nucleus  ara  distorted  and  shrunken,  whereas  in  some  of 
the  smallest  pyramids  the  cell  body  becomes  distended, 
vesicular,  f 

*  "Nerve-Cell  Changes  in  Somatic  Diseases."  The  American  Jour- 
nal of  Insanity,  vol.  Iv.,  page  231. 

+  See  also  Alzheimer:  "Zur  pathologischen  Anatomie  der  Hirn- 
rinde."    Monatsschrirt  liir  PsycMatrie  und  Neurologie,  Bd.  ii.,  S.  96. 
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A  neurologically  more  fundamental  alteration  is  the 
one  which  accompanies  various  types  of  myelin  decay, 
analogous  to  what  happens  when  a  nerve  fibre  is  cut 
near  enough  the  ■cell  body.  This  condition  is  extensively 
present  in  '^central  neuritis,"  which  is  fully  described 
in  Brain  (Part  xciii.,  1901).  In  the  cases  described 
there,  the  typical  axonal  alteration  of  all  the  largest  corti- 
cal and  other  elements  was  present  as  a  systemic  paren- 
chymatous affection  and  in  fibre  sets  belonging  to  them 
the  Marchi  reaction  showed  decay  of  the  myelin  sheaths. 
As  a  terminal  affection  the  condition  deserves  notice.  It 
is  summarized  as  follows : 

1.  Eight  times  in  two  hundred  autopsies  in  which  a 
microscopic  inspection  of  the  cortex  took  place  a  condi- 
tion of  bilateral  changes  of  the  nature  of  the  axonal 
reaction  in  practically  all  the  Betz  cells  was  observed, 
accompanied  by  the  same  changes  in  other  cell  types  and, 
where  this  was  looked  for,  by  decay  of  the  medullary 
sheaths  of  some  of  the  corresponding  sets  of  fibres, 
whereas  the  characteristic  disease  of  the  tissue  of  general 
paralysis  (gliosis,  vascular  infiltration,  etc.),  was  absent. 
An  extensive  examination  of  large  areas  of  the  brain  in 
three  cases  shows  the  existence  of  a.  partially  systemic 
but  widely  distributed  and  strikingly  symmetrical  paren- 
chymatous alteration  of  numerous  nerve  elements,  chiefly 
of  the  cortico- thalamic  connections  of  the  motor  area,  the 
auditory  radiation,  the  forceps,  the  pyramids,  the  fillet, 
the  restiform  body,  and,  to  a  lesser  degree,  the  posterior 
columns  of  the  cord,  the  intersegmental  elements,  and  the 
segmental  efferent  motor  elements.  The  change  is  that 
of  axonal  reaction  in  many  of  the  large-cell  types  and  de- 
cay of  the  myelin  sheaths.  Instead  of  the  long  descrip- 
tive term  "  partially  systemic  parenchymatous  degener- 
ation principally  of  the  central  nervous  system,"  we 
propose  the  expression  "  central  neuritis  "  in  the  sense  of 
an  eq\iivalent  of  parc^nchymatous  neuritis,  but  mainly  of 
central  distribution. 

2.  This  alteration  has  been  found  to  occur  in  peculiar 
forms  of  end  stages  of  depressive  disorders,  near  or  after 
the  climacteric  period, .  alcoholico-senile  and  alcoholico- 
phthisical  cachectic  states,  idiocy,  and  perhaps  also  gen- 
eral paralysis  (Turner's  case).  Ordinary  infectious  and 
cachectic  states  do  not,  however,  appear  to  form  an  im- 
portant link  in  the  causes. 

3.  Clinically,  the  symptoms  are  rather  vague:  after  a 
course  in  which  there  is  no  suspicion  of  organic  disorder 
there  appear,  more  or  less  suddenly,  difficulty  of  loco- 
motion, increasing  weakness  for  co-ordinated  movements, 
rigidity  and  at  times  jactitation  of  the  limbs,  and  disor- 
ders of  the  reflexes,  often  together  with  dian'hoea  and  oc- 
casional febrile  fluctuations;  the  mental  condition  in  tliis 
terminal  episode  is  either  that  of  anxious  perplexed  agi- 
tation, delirium,  or  stupor,  similar  to  a  protracted  delir- 
ium tremens.  The  nature  of  the  disorder  appears  to  be 
an  equivalent  of  the  general  type  of  parenchymatous 
nerve-cell  alterations,  but,  in  distinction  from  the  well- 
known  infectious  and  toxic  types  of  "polyneuritis,"  of 
pre-eminently  central  distribution. 

It  is  by  no  means  certain  what  the  real  connection  is 
between  the  myelin  decay  and  the  cell  alteration.  There 
are  in  my  collection  a  number  of  cases  in  which  it  would 
seem  that  there  is  a  beginning  decay  of  the  stainable 
lumps  between  nucleus  and  axonal  process,  or  all  around 
the  nucleus  with  an  occasional  full-fledged  axonal  alter- 
ation (this  was  the  case  in  a  patient  who  committed  sui- 
cide in  an  attack  of  hypochondriacal  melancholia),  but 
without  decay  of  myelin  sheaths.  The  temptation  is 
great  to  take  these  cases  as  initial  forms  and  the  "central 
neuritis"  as  the  typical  ones;  but  there  are  good  reasons 
against  such  easy  explanations. 

The  wide  distribution  of  the  change  requires  studies  of 
most  parts  of  the  nervous  system  and  warns  us  against  a 
premature  limitation  of  the  attention  of  the  alienist  to  the 
cerebral  cortex  only. 

Intermediate  between  these  chiefly  parenchymatous  al- 
terations of  nerve  elements,  and  the  prototype  of  real  tis- 
sue disorders,  such  as  constitute  the  classical  picture  of 
general  paralysis,  there  are  a  few  conditions,  in  which 


the  neuroglia  plays  the  important  part.  Alzheimer  has 
described  in  melancholia  the  existence  of  fibril  production 
in  the  neuroglia  cells  of  the  deeper  cortical  layers,  where 
the  average  brain  shows  no  fibrils.  He  has  also  shown 
that  in  the  cases  of  acute  insanity  which  pass  by  without 
defect,  such  as  conditions  of  exhaustion  and  delirium  of 
fever,  the  glia  remains  essentially  passive,  even  in  very 
grave  cases.  In  psychoses  of  intoxication,  the  reaction 
of  the  neuroglia  is  more  active ;  even  in  very  acute  cases 
this  can  be  seen  by  numerous  mito.ses,  rather  than  by 
formation  of  fibrils  for  which  there  may  be  no  time.  In 
the  processes  of  deterioration  there  is  a  decided  increase 
of  glia  with  growth  of  fibrils  but  apparentlj'  limited  to 
certain  parts  of  the  cortex  only.  In  general  paralysis 
the  well-known  overgrowth  of  neui'oglia  is  general;  in 
senile  dementia  it  shows,  moreover,  a  tendency  toward 
appearance  in  foci  depending  on  vascular  distribution ;  in 
epilepsy  it  implicates  chiefly  the  surface. 

We  can  largely  corroborate  these  data,  but  we  must 
add  that  excessive  proliferations  of  neuroglia  (free  nuclei 
or  satellites)  around  nerve  cells  especially  of  the  deeper 
layers  of  the  cortex  have  been  described  frequently  as 
effects  of  over-heating,  starvation,  as  phagocytosis,  etc., 
and  that  it  would  be  unwise  to  accept  Alzheimer's  first 
distinction  before  those  matters  have  been  subjected  to 
experimental  tests.  In  my  description  of  this  condition 
(Journ.  of  Insanity,  vol.  lii.,  pp.  246-349)  I  still  shared 
the  error  that  these  free  nuclei  might  be  leucocytes.  I 
cannot  see  more  in  it  than  a  reaction  to  nutritive  anoma- 
lies, as  is  especially  shown  by  Lubimow's  experiment  on 
starving  dogs. 

This  condition  leads  over  to  reactions  of  tlie  tissue  as  a 
whole  and  finds  its  prototype  in  the  alterations  in  gen- 
eral paralysis,  to  be  treated  elsewhere.  Suffice  it  to  say 
that  it  probably  represents  two  tj'pes  of  pathological 
changes.  The  more  or  less  systemic  degeneration,  espe- 
cially of  terminations  of  fibres  or  at  least  their  parts  rather 
remote  from  the  cell  body;  types  of  this  are  the  frequent 
tabetiform  degenerations  of  the  posterior  columns  of  the 
cord,  and,  in  part,  the  degeneration  of  the  lateral  col- 
umns. The  latter  and  the  diffuse  degenerations  which 
Starlinger  demoDstrated  with  the  Marchi  method  stand 
midway  between  tliis  primarj-  (toxic?)  degeneration  and 
the  degenerations  which  depend  far  more  obviously  on 
disorders  of  the  tissues  as  a  whole,  with  early  changes  in 
the  vessels,  the  neuroglia,  the  intercellular  substance 
and  many  cells,  and  a  general  disturbance  of  the  normal 
orderly  stratification  and  orientation  of  the  elements. 

All  degenerative  disorders,  if  at  least  they  last  long 
enough,  lead  to  conditions  which  can  be  used  as  mucro- 
soopic  indices  of  lesions  in  various  parts  of  the  nervous 
system :  thickening  of  the  membranous  and  vascular  ap- 
paratus and  of  the  envelopes  of  the  brain  generally,  and 
reduction  of  the  mass  of  brain  substance  in  the  shape  of 
general  or  localized  atrophy.  The  conditions  of  the  scalp, 
calvaria,  dura,  and  pia  are  described  in  Robertson's  "  Path- 
ology of  Mental  Diseases,"  with  such  detail  and  care  that 
the  reader  can  be  referred  to  that  treatise  with  the  remark 
that  the  whole  complex  of  data  can  at  best  be  a  fairly 
useful  index  in  autopsies,  but  is  not  proraisin,g  of  funda- 
mental clews  from  the  point  of  view  of  true  general  path- 
ology of  insanity.  It  is  too  much  of  the  nature  of  a  side 
product,  but  as  such  a  strikingly  faithful  reagent,  which 
must  not  be  taken  too  lightly.  "So  far,  however,  next  to 
nothing  that  would  throw  any  definite  light  on  the  na- 
ture of  mental  derangements  and  of  the  actual  degenera- 
tive processes  that  are  at  work  in  the  nervous  system, 
has  been  gleaned  from  the  study  of  the  minute  anatomy 
of  the  membranes.  It  seems  that  where  the  disorders  of 
the  membranes  occur,  whether  with  or  without  mental 
derangement  (as  in  simple  chronic  alcoholism),  they  are 
always  of  essentially  the  same  tvpe.  The  condition  of 
hemorrhagic  membranes  of  the  dura  also  is  not  different 
from  what  is  seen  in  chronic  alcoholism,  or  ordinary  se- 
nility, trauma,  or  cachexia,  although  it  occurs  more  fre- 
quently in  senile  dementia,  general  paralysis,  alcoholic 
msamty,  and  epilepsy,  a  product  of  retrogressive  changes 
combmed  with  reactive  overgrowth  of  endothelia  of  the 
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dura,  involvement  and  new  formation  of  blood-vessels  and 
organization  of  extravasations,  and  perUap.s  ofteuer  con- 
nected vfith  trauma  than  is  usually  admitted. 

The  condition  of  the  sMdl  is  very  variable.  The  most 
frequent  anomalies  are  senile  dystrophies,  especially  ir- 
regular or  strand-like  hyperostoses  of  the  frontal  bones 
with  increased  adhesion  of  the  dura.  There  are  no  suffl- 
eient  statistics  available  concerning  these  findings  in  those 
not  insane. 

A  topic  usually  included  in  the  pathological  anatomy 
of  mental  diseases  is  the  otlKematoma.  That  cystic  de- 
generation of  the  ear  cartilage  is  more  frequent  in  cachec- 
tic insane  persons  cannot  be  denied.  But  a  careful  ob- 
servation of  the  cases  under  my  observation  has  shown 
the  ha;matoma  to  be  invariably  of  traumatic  origin,  and 
I  have  not  seen  a  case  yet  in  wliicli  trauma  was  extl  iided. 
Consequently  it  has  little  bearing  on  the  general  path- 
ology of  insanity. 

The  work  of  Robertson  and  that  of  Berkley  contain 
extensive  discussion.";  of  the  vascular  lesions  in  insanity. 
This  is  a  chapter  of  pathology  of  the  vascular  apparatus 
in  general,  and  apart  from  special  disorders  such  as  athe- 
romatosis and  the  syphilitic  and  metasyphilitic  and 
traumatic  alterations  of  but  little  correlated  value.  Here 
again  we  feel  the  great  lack  of  material  derived  from  non- 
insane  individuals  for  comparison,  which  must  form  tlie 
foundation.  A  prolonged  study  of  these  matters  has 
made  me  so  strongly  convinced  that  the  problems  must 
come  from  the  study  of  the  living  and  not  from  the  dead, 
that  I  consider  a  discussion  of  these  details  a  waste  of 
space  and  time  for  all  who  do  not  work  on  them  specially. 

There  remain  the  gleanings  from  the  nervous  system 
in  the  directions  of  general  conformation,  weight,  and 
chemistry.  The  former  shares  the  verdict  of  what  has 
been  said  concerning  the  stigmata  of  abnormal  develop- 
ment. The  beginnings  made  by  Mickle,  meritorious  as 
they  are  as  collection  of  facts,  will  be  of  little  comparative 
value  until  we  know  something  of  familial  comparability 
of  brains,  and  of  the  determining  factors  in  the  growth 
of  specific  varieties  of  fissures  of  the  brain,  or,  at  least, 
until  the  material  for  comparison  supplies  sufficient  data 
concerning  the  constitutional  value  of  the  "normal" 
bearers.  This  is  so  difficult  and  laborious  a  task  that  it 
will  probably  not  be  attacked  very  soon. 

A  similar  statement  must  be  made  concerning  the 
weights  of  brains.  From  the  largest  series  of  brains  (that 
of  Boyd,  who  compares  2,086  brains  from  a  London  work- 
house with  725  brains  of  insane  persons),  Donaldson  con- 
cludes that  the  insane  are  not  a  class  with  a  characteristic 
brain  weight.  It  is  true  that  in  senile  dementia  and  in 
general  paralysis  a  striking  loss  of  weight  is  noted,  and 
that  the  loss  refers  probably  more  to  the  frontal  lobes 
than  to  other  parts.  But  these  are  matters  of  special 
pathology  of  these  two  disorders.  Personally  I  do  not 
expect  anything  from  the  summary  statements,  especially 
those  made  concerning  tlie  whole  promiscuous  mass  of 
"the  other  psychoses."  Before  generalization  comes, 
even  if  made  on  such  excellent  observations  as  Forel's 
and  Meynert's,  there  should  be  more  discrimination 
among  the  mental  disorders  and  the  distribution  of  le- 
sions, and  some  sort  of  a  possibility  to  know  what  amount 
of  brain  matter  is  to  be  expected  in  an  individual  of  defi- 
nite size,  age,  and  attainments.  It  is  possible  that  Bol- 
ton's measurements  of  the  layers  of  the  cortex  in  the  in- 
sane and  an  application  of  Hammarberg'scell  counts  will 
prove  more  fruitful. 

Concerning  specific  gravity  and  even  chemistry,  little 
Is  available  that  is  not  much  better  expressed  by  easier 
methods  of  observation  of  abnormalities.  There  is  one 
noteworthy  series  of  studies  on  the  presence  of  cholin  in 
the  cerebrospinal  fluid,  by  Halliburton  and  Mott,  which 
shows  cholin  to  be  in  proportion  with  the  amount  of 
myelin  decay  and  which  may  give  valuable  intra-vitam 
evidence  in  time. 

This  general  statement  of  what  the  anatomical  symp- 
tomatology of  insanity  furnishes  in  the  line  of  data  for  a 
general  pathology  of  insanity  must  appear  negative  to 
the  one  who  adheres  to  the  common  belief  that  patholog- 


ical anatomy  is  more  than  a  possible  lielp  for  pathology,  or 
even  the  "  pathology  "  itself.  To  uproot  this  superstition 
will  be  one  of  the  first  tasks  of  this  century.  It  is  to  be 
hoped  that  with  better  insight  the  idea  will  disappear  that 
the  temporary  fruitlessness  of  mere  pathological  anatomy 
implies  the  verdict  that  there  is  no  pathology  of  insanity 
as  yet.  What  makes  pathological  anatomy  .so  valuable 
in  many  other  disease  groups  is  that  the  field  was  i-eady 
to  give  a  frame  for  distinctions:  and  these  distinctions, 
already  foreshadowed  by  the  clinical  evidence,  happened 
to  be  more  easily  demonstrated  anatomically.  But  where 
anatomy  furnishes  fewer  distinctions  than  intra -ritam. 
observation  does,  jiatliology  must  penetrate  the  most 
promising  points  with  relative  resignation  concerning  an- 
atomy. This  does  not  imply  that  anatomical  research  is 
hopeless.  It  certainly  must  be  carried  further  on  tlie 
ground  of  a  general  pathology  of  the  nervous  system,  and 
with  guidance  from  clinical  psychiatry,  as  an  essential 
part  of  psychiatric  phenomenology. 

The  Malpighian  question  "ubi  est  morbus,"  i.e.,  where 
is  the  iioiiit  of  attack  of  the  disease,  urges  us  to  look  for 
greater  clearness  in  the  question  of  correlation  of  function 
witli  special  mechanisms  of  the  nervous  system.  In  this 
direction  the  pathology  of  aphasia  and  of  focal  lesions 
will  be  of  greatjielp,  and  it  is  possible  that  Flechsig's 
data  concerning  the  growth  and  maturation  of  the 
fore-brain  will  prove  of  use.  On  a  material  of  forty- 
eight  hemispheres  of  twenty-eight  brains  from  the 
seventh  month  of  gestation  to  the  age  of  fifteen  months, 
he  has  ascertained  the  time  of  medullation  in  various 
parts  of  the  cortex  (Neurolog.  Centralblatt,  November, 
1898,  vol.  xvii.,  pp.  977-996)  and  found  forty  areas  which 
can  be  distinguished  by.  tlie  phenomena  of  growth!  It 
remains  a  task  of  the  future  to  show  how  great  the  bearings 
of  data  of  growth  will  prove  to  be  for  data  of  function.^ 

For  some  time  to  come,  psychiatry  will  have  to  work 
on  the  "  special  pathology  "  of  the  disorders  that  it  meets. 
To  show  that  this  is  possible  is  the  purpose  of  this  article ; 
to  bear  it  out,  the  task  of  the  special  articles.  A  more 
helpful  general  pathology  depends  on  more  accurate  data 
of  special  pathology.  Adolf  Meyer. 

V.  INSANITY:    GENERAL    SYMPTOMATOLOGY.— 

The  symptomatology  of  insanity  is  as  varied  in  its  ex- 
pression as  mind  itself.  Definitions  of  insanity  in  court 
or  elsewhere  are  unsatisfactory  for  the  reason  that  con- 
ciseness and  clearness  are  wellnigh  impracticable.  In- 
sanity is  not  a  specific  entity ;  it  is  rather  an  ever- varying 
symptom  complex  corresponding  to  many  diverse  under- 
lying disease  processes.  It  is  extremely  difficult  to  frame 
a  simple  brief  definition  sufficiently  comprehensive  to  in- 
clude the  great  variety  of  mental  and  physical  phenomena 
encountered  in  the  various  types  of  mental  disease. 

Briefly,  insanity  may  be  said  to  be  a  prolonged  depart- 
ure from  the  individual's  normal  method  of  thinking, 
feeling,  and  acting  due  to  functional  or  organic  disturb- 
ance of  some  portion  of  the  enceplialon.  Not  only  does 
the  path(flogical  process  within  the  cerebrum  induce  well- 
marked  psychic  phenomena,  but  certain  physical  changes 
are  quite  constant  accompaniments  of  the  disease.  The 
persistence  or  permanence  of  these  physical  changes  again 
depends  upon  whether  the  psychosis  follows  functional 
or  organic  brain  conditions.  The  symptomatology  of 
insanity  then  may  be  classified  into  two  large  divisions: 
I.  The  psychical.     II.  The  physical  or  somatic. 

It  is  also  necessaiy  to  bear  in  mind  that  there  are  two 
large  divisions  of  mental  unsoundness,  viz. :  (a)  Idiopathic 
insanity  or  the  insanity  of  the  non-degenerate,  or,  as 
Macpherson  characterizes  it,  the  insanity  of  the  .slightly 
degenerate,  for  in  nearly  every  case  of  idiopathic  insanity 
the  presumption  is  strong  that  there  must  be  an  hereditary 
predisposition ;  and  (4)  the  insanity  of  the  pronouncedly 
degenerate.  In  the  former  class  are  found  the  periodic 
insanities  such  as  acute  mania  and  acute  melancholia  oc- 
curring in  adolescent  and  adult  life.  In  the  latter  division 
are  found  the  congenitally  deficient,  the  imbeciles,  and  the 
idiots  and  those  moral  degenerates  whose  vices  and  crimes 
often  startle  society.     The  insanity  of  the  non-degenerate 
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rarely  ever  occurs  until  after  puberty,  and  sometimes  does 
not  develop  until  the  stress  of  adult  life  acts  as  an  excit- 
ing cause.  Tlie  insanity  of  ttie  degenerate,  on  tiie  other 
hand,  appears  in  those  whose  minds  were  never  normally 
developed  owing  to  congenital  structural  brain  defects. 
There  are  therefore  insanities  that  are  functional  in  their 
origin,  and  still  other  insanities  whose  underlying  cause 
is  some  congenital  or  acquired  structural  brain  defect. 

The  custom  at  one  time  prevailed  of  classifying  insan- 
ity according  to  its  etiology,  at  another  time  according  to 
its  symptomatology,  especially  when  the  symptoms  rep- 
resented a  changed  state  of  the  feelings.  Thus  there 
was  homicidal  insanity,  suicidal  insanity,  impulsive  in- 
sanity, and  so  on  ad  infinitum.  Morbid  exaggeration  of 
the  feelings  afforded  a  basis  of  classification  and  a  nomen- 
clature founded  on  the  prevailing  emotion  resulted.  De- 
pression long  continued  was  called  melancholia,  pro- 
longed exhilaration  mania.  It  is  obvious  that  changes 
in  the  states  of  the  feelings  are  too  evanescent  to  be  made 
the  basis  of  a  system  of  classification.  Under  such  a 
method  every  new  symptom  or  group  of  symptoms, 
every  change  in  the  condition  of  the  emotions  sufficed  to 
establish  a  species  of  insanity. 

Again,  the  etiological  basis  of  classification  is  mislead- 
ing because  identical  symptoms  frequently  follow  causes 
that  are  entirely  dissimilar,  and  because  the  symptoms  of 
one  supposed  type  of  disease  so  encroach  upon  those  of 
another  variety  that  the  clinical  characters  are  not  consist- 
ent and  the  result  is  confusing  to  the  mind  of  the  student. 
Moreover,  in  many  instances  the  causation  is  so  obscure 
and  unascertainable  as  to  render  a  nomenclature  founded 
upon  etiological  factors  alone  impracticable. 

Recent  progress  in  psycho-pathology,  in  the  histology 
of  the  central  nervous  system,  has  modified  our  concep- 
tion of  the  psychoses  and  materially  changed  our  classifi- 
cation. The  tendency  is  toward  simplification.  A  single 
species  of  insanity  takes  the  place  of  several  under  the 
older  classification.  The  acute  psychoses,  melancholia 
and  mania,  are  considered  to  be  one  and  the  same  disease. 
Kraepelin's  proposition  to  make  the  tendency  of  the  un- 
derlying disease  process,  whether  toward  recovery  or  de- 
mentia, a  criterion  of  the  character  of  the  psychosis  is 
certainly  helpful.  His  masterful  description  and  sepa- 
ration of  dementia  precox  from  the  varieties  of  mania, 
melancholia,  and  katatonia  under  whose  symptomatology 
it  had  so  long  been  obscured,  liis  demonstration  of  its  nat- 
ural history,  thereby  proving  that  its  various  phases  are 
'  but  stages  of  one  underlying  disease  process,  is  a  most 
valuable  contribution  to  psychiatry.  Finally,  the  vsuron 
theory,  though  still  a  theory,  is  sufficiently  well  sustained 
to  illumine  much  that  was  dark  and  imcertain. 

In  the  following  brief  account  of  the  symptomatology 
of  insanity  it  is  proposed  ^?'s<  to  outline  the  psychic  phe- 
nomena that  accompany  disordered  mentality,  whether  of 
functional  or  of  organic  origin,  and  aeeondly  to  portray  as 
briefly  as  possible  the  physical  changes  associated  with 
the  disease,  including  not  only  those  physical  symptoms 
consequent  upon  disordered  function  but  also  those  more 
permanent  physical  stigmata  the  result  of  transmitted 
long -continued  structural  defect. 

I.  Psychical  Symptoms. 

Dynamic  disturbance,  either  psychical  or  physical  or 
both,  is  a  distinguishing  feature  of  all  the  psychoses. 
This  is  manifested  in  four  ways :  1.  Excitement;  3.  De- 
pression; 3.  Enfeeblement;  4.  Confusion.  These  four 
symptoms  represent  a  disturbance  in  the  general  activi- 
ties of  the  nervous  system  and  are  witnessed  in  both  the 
psychical  and  the  physical  spheres. 

1.  Excitement. — States  of  excitement  are  accompanied 
by  a  heightened  activity  of  all  the  nervous  elements. 
There  occurs  as  a  result  of  this  stimulation  a  marked 
feeling  of  exaltation,  excessive  egoism,  intellectual  activ- 
itj'  proceeding  to  incoherence  of  thought  and  speech. 
There  is  an  increased  motorial  activity  of  which  we  shall 
speak  later.  There  are  also  hypera8sthesia3  of  all  the 
special  senses.     Oftentimes  there  is  marked  acuteness  of 


hearing,  sight,  and  touch,  which  tends  to  heighten  the  in- 
tellectual and  motor  activities,  and  render  the  percep- 
tion remarkably  acute.  In  states  of  excitement  the  de- 
gree of  stimulation  may  be  so  slight  as  to  be  scarcely 
perceptible,  showing  itself  possibly  in  a  slightly  increased 
egoism  or  in  an  unusual  loquacity  with  a  diminished  ca- 
pacity of  holding  the  attention  to  individual  subjects  or 
to  customary  pursuits,  or  it  may  extend  to  complete  in- 
coherence and  wild  furious  outbursts  of  psychical  and 
physical  excitement.  Excitement  receives  its  fullest 
illustration  in  the  psychosis  called  mania,  but  maniacal 
symptoms  may  appear  at  any  time  in  the  course  of  other 
forms  of  mental  disease,  as  in  paresis,  in  dementia  prascox, 
and  in  the  insanities  of  degeneration. 

The  neuron  theory  offers  a  plausible  explanation  of  the 
condition.  Diminished  resistance  with  increased  irrita- 
bility of  the  nervous  elements  permits  a  flooding  of  the 
sensorium  with  innumerable  sensory  impressions  and  a 
consequent  unrestrained  outflow  of  nervous  activity  over 
all  the  efferent  routes.  This  pathological  release  of  ner- 
vous energy  differs  from  normal  activity  in  that  all  mental 
and  physical  action  is  more  or  less  purposeless.  There  is 
a  manifest  inability  on  the  part  of  the  patient  to  hold  the 
attention  to  definite  subjects;  the  power  to  inhibit  irrele- 
vant lines  of  thought  is  so  weakened  or  lost  that  discur- 
siveness is  a  result.  It  follows  that  the  patient  laboring 
under  morbid  nervous  excitement  is  able  to  accomplish 
little.  Although  busy  from  morning  to  night  and  fre- 
quently far  into  the  night  such  individuals  produce  no 
tangible  results.  In  its  milder  forms  the  patient  is  so  ex- 
cessively loquacious,  so  officious  and  so  fussily  active  as 
to  be  exceedingly  troublesome.  In  extreme  states  ex- 
cited patients  may  become  destructive,  absolutely  inca- 
pable of  connected  thought,  and  in  advanced  and  often- 
times fatal  stages  consciousness  becomes  obscured  and 
automatic,  aimless  muscular  movements  alone  remain. 
These  latter  symptoms  are  usually  an  indication  that  the 
nervous  elements  within  the  higher  cerebral  levels  are 
exhausted,  their  functions  suspended,  and  uninhibited 
cell  action  within  the  lower  levels  has  full  sway. 

2.  Depression. — Depres.sion  is  exactly  the  reverse  of  ex- 
citement. The  two  conditions  cannot  exist  at  the  same 
time  in  the  same  person,  although  they  may  alternate 
with  each  other.  Depression  is  attended  with  a  dimin- 
ished metabolism  in  the  nervous  elements.  There  is  re- 
duced excitability  and  increased  resistance  of  the  cerebral 
neurons.  Intellectual  and  physical  activity  are  both  di- 
minished. Sensory  impressions  are  reduced  in  number 
and  owing  to  the  poorer  conduction  fewer  sensory  stimuli 
reach  the  higher  biain.  In  states  of  depression  the  pa- 
tient lives  within  a  limited  world  of  his  own.  He  sees 
and  hears  less  than  the  normal  individual  by  reason  of  the 
high  resistance  to  the  transmission  of  nerve  energy  over 
either  the  afferent  or  the  efferent  routes.  There  is  there- 
fore morbid  concentration  upon  a  few  impressions,  an  in- 
ability to  escape  from  dominant  lines  of  thought'and  to 
project  the  attention  upon  new  or  even  habitual  subjects 
Moreover,  intellectual  action  is  painful.  Psychalgia  in 
states  of  depression  is  as  characteristic  as  is  exaltation  in 
conditions  of  excitement.  The  patient  loses  hope  and 
courage.  Mole-hills  seem  mountains.  Abasement  of  the 
ego  is  pathognomonic. 

In  extreme  stages  of  depression  as  in  excitement  the 
functions  of  the  nervous  elements  within  the  higher  cere- 
bral levels  may  become  partially  suspended.  In  these 
conditions  consciousness  may  be  more  or  less  obscured  ■ 
automatic  movements  and  'even  stupor  may  prevail' 
While  excitability  of  the  nervous  elements  is  lowered 
in  states  of  depression,  perversions  of  special  sensation 
and  local  neuralgias  are  of  quite  frequent  occurrence  and 
serve  to  intensify  the  psychalgia. 

In  the  evolution  of  the  acute  functional  psychoses  de- 
pression and  excitement  are  not  now  considered  to  be 
specific  disease  entities  but  parts  of  one  and  the  same  dis- 
ease process.  In  the  natural  history  of  these  psychoses 
melancholia  or  depression  is  considered  to  precede  excite- 
ment, and  m  those  cases  in  which  excitement  is  the  pre- 
vailing feature  a  brief  initial  stage  of  depression  is  said  to 
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occur.  As  long  ago  as  1865  Sankey  declared  that  "  ma- 
nia and  melancholia  are  simply  stages  of  one  disease," 
and  called  attention  to  the  fact  that  Griesinger,  Guislain, 
and  Neumann  had  all  advanced  the  opinion  that  classiii- 
cation  based  on  the  expression  of  the  emotions  alone  was 
unscientific. 

It  is  a  fact  that  the  two  conditions,  excitement  and  de- 
pression, both  representing  dynamic  disturbances  of  such 
wide  diversity,  do  succeed  each  other  with  sucli  ease  and 
frequency  in  the  same  person  that  one  is  constrained  to 
feel  that  the  underlying  pathological  condition  is  the 
same,  only  attended  with  varying  emotional  expression. 
Identical  causes  may  lead  to  depression  or  excitement,  or 
to  both  states  in  succession.  Whether  depression  will  be 
brief  and  excitement  long,  or  vice  versa,  will  depend  upon 
whether  there  are  increased  irritability  and  diminished  re- 
sistance of  the  neurons  or  whether  there  are  lowered  irrita- 
bility and  heightened  resistance.  There  is  a  psychical 
reason  why  depression  should  precede  excitement  in  the 
acute  psychoses.  Before  alienation  is  fairly  established, 
prior  to  the  actual  development  of  delusion  and  other  in- 
tellectual derangement,  the  patient  himself  realizes  the 
fact  that  something  is  wrong.  Consciousness,  being 
neither  clouded  nor  exalted,  discloses  to  the  patient  the 
fact  that  he  neither  thinks  with  his  accustomed  vigor  nor 
feels  the  same  as  in  health.  Discomfort,  dissatisfaction, 
induces  mental  distress  which,  though  transient  in  many 
instances,  is  nevertheless  real  and  constitutes  the  pre- 
liminary psychalgia  characteristic  of  all  the  acute  func- 
tional psychoses. 

3.  Mnfeeblement—vaental  weakness  or  dementia — is,  as 
its  name  indicates,  a  reduction  of  all  the  mental  faculties 
from  their  normal  vigor.  There  is  diminished  metabo- 
lism in  the  nervous  elements.  Retarded  conduction  along 
the  various  neural  paths  is  an  early  symptom.  There 
is  a  blunting  of  sensation.  Fewer  sensory  impressions 
reach  the  higher  brain  through  the  different  afferent 
routes,  and  those  sensations  that  are  transmitted  from  the 
periphery  are  so  delayed  in  their  passage  as  to  make  the 
interval  between  the  external  impression  and  realization 
in  consciousness  noticeable  to  the  observer.  Oftentimes 
several  seconds  elapse  before  a  stimulation  at  the  per- 
iphery reaches  the  higher  brain  levels.  In  like  manner 
the  passage  of  nervous  energy  over  the  efferent  routes  is 
similarly  delayed.  The  mandates  of  the  will  are  slowly 
and  feebly  obeyed.  Reflexes  are  retai'ded  or  obscured. 
The  intellectual  processes  are  slow.  The  attention,  the 
will,  and  especially  the  reasoning  power  are  all  dimin- 
ished. 

Mental  enfeeblement  is  usually  secondary  to  some 
antecedent  psychosis.  Generally  speaking,  all  forms  of 
mental  disease  that  do  not  recover  terminate  in  varying 
degrees  of  dementia.  Cases  of  acute  primary  dementia 
so  called  are  usually  preceded  by  antecedent  psychical 
disturbance,  or  occur  in  individuals  possessing  an  hered- 
itarily neurotic  constitution.  Ordinarily  mental  enfeeble- 
ment occurs  either  as  a  result  of  congenital  defect  (im- 
becility, idiocy)  or  it  is  the  termination  of  an  acute 
functional  psychosis,  or  finally  it  may  be  secondary  to 
structural  brain  change  the  result  of  traumatism,  arterio- 
sclerosis, embolism,  apoplexy,  and  the  like. 

The  diminished  irritability  and  retarded  conduction  of 
the  nervous  elements  in  dementia  differ  from  similar 
conditions  met  with  in  depression.  In  dementia  there  is 
an  actual  degeneration  of  the  neural  paths,  while  in  mel- 
ancholia there  is  merely  a  temporary  suspension  due  to 
functional  disturbance.  In  dementia  the  cell  structure 
within  the  higher  brain  levels  undergoes  deterioration. 
Consequently  the  lower  levels  are  left  to  act  without  di- 
rection. Automatic  action  and  the  more  purely  vegeta- 
tive functions  of  the  nervous  system  supplant  intelligent 
purposive  action.  Marked  trophic  and  peripheral  motor 
symptoms  occur;  to  these  reference  will  be  made  later. 

Mental  enfeeblement  may  succeed  acute  functional  in- 
sanity quite  soon  and  progress  very  rapidly,  or  it  may 
appear  tardily  after  many  attacks  and  progress  only  to  a 
slight  degree,  there  remaining  stationary  for  many  years. 
Its  early  appearance  after  an  acute  functional  psychosis 


and  its  rapid  progression  to  extreme  mental  reduction 
depend  upon  constitutional  idiosyncrasy.  In  some  indi- 
viduals the  nerve  centres  resist  this  tendency  to  secondary 
degeneration,  while  in  others  they  succumb  quickly. 

One  characteristic  of  the  mental  reduction  of  dementia 
is  that  it  does  not  affect  the  mental  faculties  equally. 
Quite  frequently  some  faculties  are  intact  while  others 
are  noticeably  damaged.  Mental  reduction  usually  oc- 
curs in  the  inverse  order  of  mental  evolution.  Those 
faculties  that  are  the  last  to  appear  in  the  natural  process 
of  growth  are  very  apt  to  be  the  first  to  deteriorate  in  the 
dementing  psychoses ;  moral  and  volitional  stability  show 
evidence  of  weakening  before  there  is  marked  change  in 
consciousness  and  perception  which  represent  an  earlier 
stage  in  the  process  of  mental  evolution. 

4.  Confusion. — Prominent  among  the  dynamic  disturb- 
ances of  the  central  nervous  organism  in  insanity  is  con- 
fusion. In  health  the  nervous  system  is  a  delicately 
adjusted  mechanism  composed  of  numerous  individual 
elements  functionally  associated  with  each  other  in 
groups.  These  groups  are  still  further  associated  with 
others  even  more  remote,  and  all  are  in  a  state  of  equili- 
bration. Excessive  action  in  one  area  encounters  resis- 
tance from  adjacent  or  remoter  tracts  with  which  it  has 
been  associated,  so  that  the  entire  mechanism  works  har- 
moniously toward  a  given  end.  In  states  of  depression 
there  is  increased  resistance  with  diminished  irritability 
of  these  nervous  elements ;  in  states  of  excitement  there 
are  diminished  resistance  and  increased  irritability;  in 
states  of  enfeeblement,  diminished  irritability  and  conduc- 
tion due  to  general  deterioration  of  cell  structure.  In  con- 
f  usional  states  there  is  a  dissociation  of  the  different  ner- 
vous tracts.  Limited  areas  are  cut  out  as  it  were.  Neural 
pathways  that  in  health  were  intimately  associated  are 
no  longer  correlated.  The  result  is  the  utmost  confusion 
in  thought.  A  certain  degree  of  confusion  characterizes 
every  variety  of  insanity.  In  confusional  insanity  there 
is  profounder  disturbance. 

There  is  not  only  an  incapacity  for  what  Berkley  calls 
the  "power  of  serial  thought,"  but  there  is  more  com- 
plete interruption  of  the  intelligence.  There  may  be  ex- 
altation and  depression  alternating  with  unusual  rapidity 
in  the  same  case,  transient  hallucinations,  delusions  very 
imperfectly  developed,  obscuration  of  the  personality  and 
consciousness,  and  finally  automatism. 

It  is  now  generally  recognized  that  the  confusional  in- 
sanities are  all  of  toxic  origin.  The  toxins  of  alcohol,  of 
puerperal  and  other  fevers,  of  septicaemia  and  those  that 
are  developed  from  auto-intoxication  are  supposed  to 
have  a  special  affinity  for  the  nervous  system.  Macpher- 
son  contends  that  toxins  may  even  have  the  power  to 
"  select  certain  physiological  neuron  groups  for  attack. " 
One  group  may  be  stimulated,  another  depressed.  He 
concludes :  "  In  normal  conditions  excessive  functionating 
of  one  group  of  neurons  is  physiologically  interfered  with 
by  the  inhibiting  influence  of  opposing  nerve  currents, 
but  where  this,  owing  to  the  irregular  pathological  na- 
ture of  the  process,  is  impossible,  there  result  confusion 
of  thought,  disturbance  or  loss  of  the  idea  of  personality, 
uncertain  and  impulsive  action,  and  many  other  anomalies 
depending  upon  the  intensity  of  the  poisoning  of  the  cor- 
tical cells,  and  the  area  of  the  elements  involved  "  ("  Men- 
tal Affections,"  Macpherson).  Homicide  and  suicide 
are  occasionally  attempted  by  persons  in  the  toxic  con- 
fusional state  following  alcoholism.  Amnesia,  submer- 
gence of  the  normal  personality,  and  automatism  usually 
characterize  such  acts.  An  analogous  condition  is  met 
with  in  the  epileptic  state. 

In  each  one  of  the  conditions  just  outlined  the  ideation 
is  fundamentally  different.  In  states  of  excitement  there 
is  exaltation  of  the  ego, — a  feeling  of  expansion  predomi- 
nates. In  states  of  depression  there  is  abasement  of  the 
ego,  — painful  ideation  prevails.  In  states  of  enfeeblement 
there  is  deficiency  of  ideation  varying  from  the  slightest 
impairment  to  the  profoundest  dementia  according  to  the 
extent  of  the  central  cell  deterioration.  In  confusional 
states  there  is  disconnection  of  thought,  a  blending  of  all 
the  symptoms  encountered  in  the  three  preceding  condi- 
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tions  due  to  the  toxic  interruption  of  function  in  certain 
brain  areas. 

Among  the  early  noticeable  and  most  persistent  symp- 
toms of  acute  or  chronic  insanity  are  those  special  disor- 
ders of  the  intellect— delusions,  hallucinations,  and  illu- 
sions. 

Delusions  are  so  universally  prevalent  in  nearly  every 
species  of  insanity,  are  so  persistent  and  striking  a  feature 
in  the  majority  of  cases  that  in  the  past  and  occasionally 
at  present  they  are  regarded  as  a  proper  legal  test  of  the 
disease.  In  1800,  at  the  trial  of  Hadlield,  Mr.  Erskine 
proposed  the  substitution  of  delusion  for  Lord  Hale's 
absurd  wild-beast  test  of  insanity.  He  said :  "  Delusions, 
where  there  is  no  frenzy  or  raving  madness,  is  the  true 
character  of  insanity."  This,  however,  like  many  other 
legal  tests,  is  fallacious,  for  many  cases  of  alienation  ex- 
ist in  which  no  delusions  can  be  detected. 

In  the  early  stages  of  mania  and  melancholia  and  in  in- 
cipient dementia  there  may  appear  marked  disturbance 
of  the  feelings,  failure  of  judgment,  and  inabilitj'  to  ap- 
preciate the  proper  relations  of  things,  but  no  evidence 
whatever  of  delusion.  Such  patients  are  manifestly 
elated  or  depressed,  they  may  be  extremely  active  in 
business,  undertaking  too  many  schemes,  making  foolish 
purchases  or  sales  contrary  to  their  previous  good  judg- 
ment ;  they  may  in  countless  ways  manifest  an  inability 
to  adjust  themselves  to  the  conditions  of  their  environ- 
ment, and  yet  on  the  closest  examination  fail  to  disclose 
a  single  delusion.  These  cases  are  often  puzzling  to  the 
general  practitioner  and  the  laity  generally.  They  may 
be  very  troublesome  and  even  dangerous  and  require  the 
restraints  of  a  hospital,  but  their  coherence  of  thought 
and  speech,  the  absence  of  delusion,  and  their  general 
good  appearance  tend  to  obscure  the  real  condition 
which  is  one  of  failure  of  the  higher  mental  processes. 
Notwithstanding  the  untrustworthiness  of  delusions 
alone  as  a  test  of  insanity  and  responsibility,  they  are  still 
in  the  majority  of  cases  a  striking  evidence  of  intellectual 
derangement.  When  proven  in  court  they  are  always 
convincing  to  judge  and  jury. 

Delusion  may  be  said  to  be  a  belief  in  some  person  or 
something  that  is  impossible  in  the  nature  of  things  or 
that  is  inconsistent  with  the  circumstances  of  the  person 
who  believes  it.  A  man  believes  his  legs  are  made  of 
glass,  is  afraid  to  walk,  run,  or  jump  for  fear  he  would 
break  them.  This  would  be  a  belief  in  something  impos- 
sible in  the  very  nature  of  things.  Or  a  poor,  ignorant 
laborer  believes  himself  to  be  president  of  the  United 
States,  which  would  be  a  belief  entirely  inconsistent  with 
his  circumstances  and  condition  in  life.  The  difference, 
if  any,  between  an  insane  delusion  and  a  sane  erroneous 
belief  is  that  the  sane  person  can  be  convinced  of  the 
falsity  of  his  perception,  while  no  amount  of  argument 
can  persuade  the  insane  man  of  the  error  of  his  delusive 
conceptions.  As  well  might  you  attempt  to  dispel  the 
pain  from  an  inflammatory  joint  by  argument  as  to  in- 
duce the  insane  patient  to  give  up  his  delusions.  -Regis 
insists  that  "  there  is  not,  properly  speaking,  any  essential 
difference "  between  delusive  conceptions  of  the  insane 
and  the  errors  of  the  sane,  and  that  the  delusion  is  sepa- 
rated from  mere  error  only  by  its  causes  and  consequences, 
which  give  it  a  pathological  character  never  possessed  by 
the  other  "  (E.  Regis,  "Practical  Manual  of  Mental  Medi- 
cine "). 

Delusions  are  the  direct  product  of  insane  leasoning. 
They  are  false  conceptions  arising  within  the  disordered 
mind  of  the  patient  either  as  a  result  of  inco-ordinated 
central  cell  activity  or  in  obedience  to  perverted  per- 
ipheral sensory  impressions.  The  patient,  as  a  result  of 
his  impaired  reasoning  and  without  the  slightest  evidence, 
believes  that  his  dearest  relative  is  his  worst  enemy,  or  a 
sensation  of  numbness  and  prickling  in  the  hand  leads 
him  to  infer  that  some  one  is  charging  Jiim  with  electricity 
from  a  battery. 

Delusions  always  partake  of  the  character  of  the  pre- 
vailing emotion.  In  states  of  excitement  expansiveness 
characterizes  the  delusions.  There  will  be  delusions  of 
wealth,  great  power,  and  a  general  feeling  of  elation.     In 


depression  exactly  the  reverse  occurs.  The  delusions 
will  be  of  painful  character ;  there  will  be  belief  in  specific 
imaginary  acts  of  wrongdoing  that  are  to  be  followed  by 
terrible  temporal  and  future  jjunishments.  Delusions  are 
of  infinite  variety  and  so  numerous  as  almost  to  defy 
enumeration.  They  may  be  persistent  or  evanescent. 
The  longer  they  last  the  less  likely  they  are  to  disappear 
and  tlie  surer  is  the  evidence  of  permanent  mental  de- 
rangement. The  systematizing  of  delusions,  the  develop- 
ment of  a  few  persistent  false  beliefs  grouping  themselves 
around  one  or  more  central  dominating  conceptions,  are 
evidences  of  an  underlying  brain  disturbance  and  conse- 
quent chronic  incurable  insanity.  Thus  a  delusive  belief 
in  enemies  who  are  making  every  effort  to  defeat  personal 
success  in  life,  this  delusion  crystallizing  itself  around  a 
central  conception  of  self-importance  and  worth  entirely 
inconsistent  with  the  facts,  is  symptomatic  of  paranoia. 

Hallucinations. — Hallucinations  are  false  perceptions 
projected  outward  and  referred  to  some  one  of  the  per- 
ipheral organs  of  special  sense.  They  correspond  with 
delusions  in  that  they  originate  within  the  person's  mind 
and  owe  their  origin  to  disturbed  activities  of  theneurons- 
and  a  consequent  inability  on  the  part  of  the  patient  to 
correct  the  wrong  impressions.  They  differ  from  delu- 
sions in  that  they  always  concern  some  one  of  the  special 
senses.  The  brief  definition  of  Ball  is  sufHciently  explan- 
atory: "Hallucination  is  sensation  without  an  object." 
A  person  sees  smoke  issuing  from  the  register  in  the  wall 
when  there  is  nothing  of  the  sort ;  he  hears  a  voice  ad- 
dressing him  when  there  is  no  voice  to  be  heard.  The 
accepted  theory  of  the  origin  of  hallucinations  is  that  they 
are  partly  psychical  and  partly  physical.  They  may  en- 
tirely originate  within  the  mind,  or  they  may  be  initiated 
by  morbid  peripheral  activity  in  some  one  of  the  special 
sense  tracts.  Dissociation  of  the  cerebral  nerve  cells  pre- 
vents erroneous  impressions  from  being  corrected,  and  the 
result  is  a  false  perception  referred  to  the  •peripheral  or- 
gan in  which  the  stimulation  originated.  Hallucinations 
like  delusions  are  usually  influenced  by  the  character  of 
the  prevailing  emotion.  The  exhilarated  patient  hears 
voices  giving  him  information  of  pleasant  import,  or  has 
beatific  visions ;  the  depressed  patient  hears  words  of  ill 
omen  or  has  visions  of  a  painful,  distressing  character. 
The  paranoiac  who  is  convinced  that  enemies  are  conspir- 
ing against  him  to  injure  him  and  prevent  his  success  in 
life  usually  hears  the  voices  of  his  foes,  can  actually  rec- 
ognize what  they  say,  or  smell  and  taste  the  poisons 
they  have  placed  in  his  path.  Hallucinations  serve  to 
intensify  delusions  and  contribute  to  the  psychic  pain  or 
pleasure  of  the  patient.  In  the  evolution  of  insanity  de- 
lusions appear  first ;  hallucinations  are  a  later  symptom, 
which  would  seem  to  indicate  that  they  are  chiefly  psy- 
chical in  their  origin  and  owe  their  existence  to  the  disso- 
ciation of  neural  pathways. 

Illusions.— There  is  little  real  difference  between  hallu- 
cination and  illusion,  both  are  deceptions  of  the  special 
senses.  Strictly  speaking,  an  illusion  is  a  wrongly  inter- 
preted sensation.  A  man  sees  a  tree  with  its  branches 
swaying  in  the  wind,  his  disordered  mind  interprets  the 
spectacle  to  be  a  many-armed  giant  waving  its  arms  and 
hands.  There  is  an  actual  sensation  which  is  perverted 
by  the  imagination  to  mean  something  entirely  different. 
Owing  to  the  dissociated  action  of  the  cerebral  areas  im- 
pressions received  in  the  higher  brain  through  the  chan- 
nels of  special  sense  cannot  be  corrected.  They  remain 
as  persistent  evidences  of  the  dominant  beliefs  of  the  pa- 
tient. As  in  delusion  and  hallucination  the  character  of 
the  illusion  will  be  modified  by  the  prevailing  character 
of  the  disturbance,  whether  it  is  of  exhilaration  or  depres- 
sion. 

The  Will.— Impairment  of  volition  is  an  eariy  psychic 
symptom  of  insanity.  The  will  is  not  a  specific  entity  ■ 
It  is  rather  a  complex  resultant  of  past  experiences  and 
idea  associations  modified,  stimulated,  and  directed  by 
education,  environment,  and  hereditary  predisposition 
On  the  purely  physical  side  the  will  is  nothing  more  than 
tlie  reflex  motor  realization  of  the  strongest  sensation 
Owing  to  the  intimate  association  of  volitional  selection 
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with  consciousness,  by  which  wc  are  made  awaie  of  a 
power  within  us  to  clioose  between  one  or  more  courses 
of  action,  we  say  that  a  sane  man  possesses  a  free  will 
power.  We  say  that  he  can  decide  between  several 
courses  of  action  submitted  to  him.  By  reason  of  this 
power  he  is  said  to  be  responsible  for  his  acts.  No  mat- 
ter how  arbitrary  the  law  of  association  of  ideas  may  be 
nor  how  rigidly  such  associations  may  dominate  the  will 
we  do  feel  that  every  sane  man  has  the  power  within  him 
of  selection.  This  power  is  weakened  in  insanity,  and  is 
one  of  the  very  earliest  symptoms  of  mental  disease.  The 
knowledge  of  right  and  wrong  may  exist,  but  "  the  power 
to  choose  the  right  and  avoid  the  wrong  "  may  be  im- 
paired or  wholly  lost.  The  status  of  the  will  power  is, 
therefore,  a  most  important  question  in  all  criminal  cases 
in  which  insanity  is  suspected  or  urged  as  a  defence  for 
crime.  In  all  such  cases  the  real  test  of  responsibility  is 
not  a  knowledge  of  right  and  wrong,  but  the  power  to 
choose  between  two  courses  of  action.  If  a  person  has 
not  such  power  by  reason  of  insanity,  then  his  act  is  the 
product  of  his  disease  and  he  is  not  responsible.  The 
general  practitioner  who  ordinarily  sees  cases  of  insanity 
in  their  inception  before  they  come  under  the  observation 
of  the  specialist,  should  be  familiar  with  the  importance 
of  volitional  impairment  in  the  insane  and  its  relation  to 
knowledge  of  right  and  wrong. 

The  fact  is,  insanity  and  irresponsibility,  or  at  least 
modified  responsibility,  are  nearly  if  not  quite  synony- 
mous. Certainly  it  is  true  that  no  form  of  insanity  ex- 
ists in  which  there  is  not  modified  responsibility.  Not 
only  does  the  insane  man  reason  from  wrong  data,  but 
the  power  to  see  things  in  their  proper  relationship  is 
impaired.  His  mental  perspective  is  distorted.  The  in- 
ability to  make  rational  comparisons  and  to  exercise  the 
power  of  choice  are  the  earliest  symptoms  of  mental  dis- 
ease. The  capacity  to  distinguish  right  from  wrong, 
either  in  the  abstract  or  in  any  particular  case,  is  not  lost 
until  the  insanity  is  far  advanced.  Such  loss  is  one  of 
the  later  manifestations  of  pronounced  functional  and 
organic  brain  disturbance.  To  state  arbitrarily,  there- 
fore, that  responsibility  depends  upon  a  knowledge  of 
right  and  wrong  is  decidedly  unscientific. 

The  theory  that  partial  insanity  necessarily  or  usually 
implies  responsibility  is  based  upon  fallacious  reasoning. 
One  error,  as  has  been  so  often  stated  by  alienists,  lies  in 
the  fact  that  partial  insanity  is  not  so  limited  in  its  effect 
on  mental  operations  as  the  lay  mind  conceives  it  to  be. 
Limited  delusions  and  isolated  morbid  ideas  may  be  only 
a  small  portion  of  the  symptomatology.  They  are 
noticeable  phenomena,  but  must  not  be  considered  to 
represent  all  that  is  morbid.  Because  the  insane  person 
manifests  only  one  or  two  delusions,  talks  coherently  and 
intelligently,  and  transacts  business  correctly,  it  does  not 
follow  that  his  mind  is  sound  on  all  other  relationships 
outside  the  one  or  two  prominent  delusions  that  he  may 
exhibit.  Their  unfortunate  possessor  is  usually  damaged 
in  all  the  higher  mental  processes,  such  as  the  judgment 
and  the  moral  perceptions,  and,  particularly,  in  the  ex- 
ercise of  the  will  power. 

While  apparently  sane  on  all  other  topics  and  able  to 
talk  connectedly  on  every-day  matters  and  transact  his 
routine  business,  he  may  be  so  dominated  by  certain  pre- 
vailing ideas  as  to  be  wliolly  unable  to  resist  certain  acts, 
because  in  his  own  disordered  mind  they  are  justified  by 
the  facts  in  his  individual  life.  These  are  the  insane  peo- 
ple who  are  most  dangerous.  It  is  not  the  turbulent 
maniac,  full  of  incoherence  and  noisy  destructiveness, 
but  the  quiet  secretive  paranoiac,  who  moves  around 
amongst  people  in  his  daily  avocations,  who  may  spread 
destruction  in  his  path. 

The  man  who  is,  as  the  lawyers  say,  "  partially  "  insane 
may  know  that  his  act  is  wrong  and  a  punishable  offence, 
but  in  his  disordered  reasoning  he  will  argue  that  the 
facts  justify  the  deed  and  it  will  be  impossible  to  con- 
vince him  to  the  contrary.  So  distorted  is  his  perception 
of  the  proper  relation's  of  things,  so  overwhelmingly  ex- 
aggerated is  his  own  morbid  egoism,  that  he  will  feel  im- 
pressed with  the  justice  and  absolute  necessity  of  his  act 


and  will  usually  assert  that,  when  otliers  know  all,  his 
conduct  will  be  sustained.  The  reasoning  of  the  par- 
tially insane  mind  is  nearly  ah\  jiys  utterly  inconsistent. 
But  the  laity  usually  commit  the  blunder  of  expecting 
and  insisting  that  the  partially  insane  mind  will  reason 
exactly  as  does  the  sane  mind, 

In  every  case  of  suspected  insanity  especial  effort 
should  be  made  to  ascertain  whether  the  criminal  act  is 
the  result  of  morbid  reasoning  or  is  the  product  of  men- 
tal disease.  If  the  act  is  the  outgrowth  of  disordered 
reasoning,  if  the  man's  judgment  is  so  enfeebled  that  he 
cannot  properly  estimate  the  natural  relations  of  things, 
if  his  will  power  is  so  enfeebled  that  he  cannot  resist  the 
powerful  pressure  from  within  that  impels  him  to  the 
deed,  then  the  act  may  be  said  to  be  the  product  of  his 
disease  and  is  not  criminal,  no  matter  how  clearly  he 
may  understand  the  nature  and  quality  of  the  act, 
whether  right  or  wrong  in  the  eyes  of  the  law,  or  how 
coherently  and  intelligently  he  may  converse  on  ordinary 
topics,  and  plan  and  effect  an  ingenious  escape  from  de- 
tection. 

The  ruling  of  Chief  Justice  Doe  in  the  famous  New 
Hampshire  case  of  The  State  w.  Pike  has  acquired  an  in- 
ternational reputation  because  of  its  manifest  conformity 
with  clinical  and'  pathological  facts.  Judge  Doe  decided 
that  there  is  no  legal  test  of  insanity :  each  case  must  be 
decided  on  its  own  merits.  The  basic  facts  are  that  in- 
sanity is  a  mental  disease ;  the  product  of  mental  disease 
cannot  be  a  crime ;  tests  of  mental  disease  are  matters 
of  fact,  and  whether  the  defendant  has  a  disease  and 
whether  his  act  is  the  product  of  that  disease  is  a  ques- 
tion of  fact  for  the  jury  to  consider. 

MBMOiiy. — Memory  like  will  is  not  an  individual  entity, 
a  specific  faculty  existing  by  itself.  There  is  organic 
memory  and  psycliological  memory.  Organic  memory 
is  simply  the  organization  of  functional  activities  in  cer- 
tain neural  pathways.  Such  memory  is  subconscious. 
Psychological  memory  is  more  complex.  It  is  organic 
memory  plus  consciousness.  Every  activity  within  the 
lower  centres  tJiat  is  associated  with  cell  activity  in  the 
higher  brain  is  undoubtedly  accompanied  by  a  registra- 
tion in  consciousness  which  will  be  fleeting  or  permanent 
according  to  the  intensity  and  duration  of  the  correspond- 
ing metabolism  in  the  supi-eme  centres. 

In  insanity  psychological  or  conscious  memory  will  be 
variously  affected.  In  the  acute  psychoses  the  function- 
ating of  those  higher  centres  that  are  identified  with 
mentality  and  consciousness  may  be  so  intense  that  a 
rigid  recollection  of  all  that  has  transpired  during  the 
illness  will  be  preserved  after  the  attack  is  over.  Or  dis- 
sociation of  cortical  areas  may  be  so  marked  that  little  or 
no  recollection  is  preserved.  In  all  those  mental  diseases 
in  which  the  structural  cell  integrity  of  the  higher  brain 
is  affected  memory  will  be  weakened  according  to  the 
extent  of  the  deterioration.  In  the  different  varieties 
of  dementia,  in  paresis,  in  senile  insanity  amnesia  is  a 
striking  symptom  and  in  its  progressive  increase  marks 
the  advancing  steps  of  the  disease  process.  In  senile 
dementia  particularly  is  the  retrograde  failure  of  memory 
noticeable.  In  this  disease  those  events  of  later  life 
which  have  received  the  briefest  organized  registration 
are  the  first  to  disappear  from  memory,  and  the  occur- 
rences and  associations  of  early  life  which  are  represented 
by  a  longer  and  more  complete  organic  registration  are 
the  last  to  disappear. 

Amnesia  characterizes  all  subconscious  states.  All 
diseased  conditions  associated  with  automatism  are  in- 
variably followed  by  an  almost  total  amnesia.  Post-epi- 
leptic automatism  or  the  so-called  epileptic  state  affords  a 
good  illustration.  Many  crimes  have  been  committed  by 
epileptics  while  in  this  condition.  Undoubtedly  such 
individuals  at  the  time  of  committing  these  acts  are  sub- 
conscious, and  as  the  higher  brain  centres  have  no  partici- 
pation whatever  with  the  lower  levels  from  which  they 
are  temporarily  dissociated  no  registration  in  conscious- 
ness occurs  and  there  is  no  psychological  memory  of  the 
act. 

In  acute  melancholia  cerebral  dissociation  occasionally 
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is  so  complete,  functional  activity  is  so  rigidly  restricted 
to  limited  cortical  areas  that  consciousness,  if  it  exists  at 
all,  exists  in  such  a  weak  form  that  amnesia  results.  The 
writer  recollects  one  case  of  ineffectual  suicide  in  which 
the  patient  made  a  good  recovery  but  could  never  recall 
the  act.  In  another  case  of  melancholia  the  mother 
drowned  her  only  daughter,  a  little  girl  to  whom  she  was 
passionately  devoted,  told  some  one  of  the  act  shortly 
after  its  performance,  and  then  sank  into  a  partially  stu- 
porose  state.  After  recovery  she  could  not  recall  the  oc- 
currence. Such  cases  are  especially  interesting,  as  they 
seem  to  indicate  that  there  may  be  a  retroactive  amnesia. 
Events  are  feebly  registered  in  consciousness,  partially 
recalled,  and  then  completely  obliterated  from  the  mind. 
These  cases  also  demonstrate  how  purposive  acts  may 
still  be  attended  with  amnesia.  As  Ribot  says :  "  There 
is  no  contradiction  in  admitting  that  a  nervous  state, 
sufficient  to  determine  certain  acts,  may  be  insufficient  to 
awaken  consciousness  "  ("  Diseases  of  Memory,"  Ribot). 
The  Emotions. — The  emotions  or  feelings  seem  to  be 
almost  a  part  of  ourselves  so  readily  are  they  elicited  by 
the  slightest  provocation.  When  analyzed  the  feelings 
are  found  to  arrange  themselves  in  two  large  classes: 
those  that  are  expansive  and  those  that  are  depressing. 
The  former  are  the  basis  of  pleasure.  The  latter  underlie 
sadness,  pain.  Among  the  sane  the  feelings  are  under 
the  control  of  the  individual  to  a  greater  or  less  extent. 
The  extent  of  the  control  depends  largely  on  personal 
idiosyncrasy.  Among  normal  individuals  we  notice  the 
greatest  diversitj'  in  the  expression  of  the  feelings.  Some 
are  always  quiet  and  undemonstrative,  others'excitable, 
bounding  from  one  extreme  to  the  other.  The  former 
are  called  phlegmatic,  the  latter  emotional.  There  is  a 
happy  mean  difficult  of  definition,  yet  readily  recogniz- 
able. Excessive  emotionalism  implies  lack  of  equipoise 
and  such  persons  are  said  to  be  hysterical,  implying  by 
that  term  feeble  self-control. 

Insanity  is  characteiized  by  weakened  inhibition.  The 
emotions  are  emphasized,  and  the  patient  makes  few  and 
ineffectual  attempts  toward  restraining  their  expression. 
All  those  feelings  that  are  the  outgrowth  of  the  two  great 
classes  of  emotion,  pleasure  and  pain,  receive  constant 
expression  in  insanity.  Affection,  hate,  jealousy,  envy, 
revenge,  and  innumerable  feelings  are  exhibited  by  the 
insane,  and  attempts  at  suppression  and  concealment  are 
the  exception.  All  these  varying  emotions  are  intimately 
identified  with  action.  The  acts  of  the  insane  are  often 
instigated  by  the  overwhelming  and  uninhibited  stress  of 
the  emotions. 

Whatever  opposes  individual  desire  is  painful,  and 
whatever  assists  the  accomplishment  of  our  ultimate  pur- 
poses is  pleasurable.  In  the  various  phases  of  insanity 
the  ego  is  depressed  or  exalted  by  the  character  of  the 
ideation.  The  maniacal  person  has  confidence  in  his  own 
superiority,  he  is  sure  of  success,  schemes  cannot  arise 
too  rapidly  for  his  competent  disposal.  He  is  elated  and 
hopeful.  On  the  other  hand  the  melanchollac  has  lost  all 
hope.  His  cherished  plans  are  not  realized,  the  failure 
in  physical  health  and  strength  incapacitates  him  for  sus- 
tained mental  and  manual  work  and  confirms  his  belief 
in  his  own  incompetency.  In  the  maniacal  patient,  in 
the  early  stages  of  paresis  there  is  exaltation  of  the  ego ; 
in  the  melanchollac  there  is  abasement  of  the  ego.  In  the 
paranoiac  there  may  be  feelings  of  depression,  but  for  a 
somewhat  different  reason  than  in  the  melanchollac.  The 
paranoiac  has  primarily  unbounded  egoism.  He  feels 
that  his  real  merit  is  not  recognized  and  that  his  plans  do 
not  meet  with  success  because  of  the  determined  and  ma- 
lignant opposition  of  those  who  are  jealous  of  his  fancied 
ability. 

This  imagined  opposition,  coupled  with  the  fact  of  non- 
success  and  non-recognition  by  the  world,  awakens  feel- 
ings of  intense  displeasure  and  pain.  By  constant 
brooding  over  his  failure  in  life,  which  is  really  the  re- 
sult of  incompetency  and  not  of  unrecognized  merit,  his 
first  feelings  of  depression  are,  by  virtue  of  his  primary 
all-overpowering  egoism,  transferred  into  feelings  of 
suspicion,  then  of  hate,  fear,  and  desire  for  revenge.     So 
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the  paranoiac,  who  begins  with  a  state  of  overweening 
egoism,  merges  into  depression,  passes  from  that  to  feel- 
ings of  suspicion,  then  to  fear,  and  finally  to  the  bitterest 
sort  of  hatred.  In  this  latter  state  of  the  feelings  he  is 
ready  for  revenge.  Nothing  short  of  homicide  can  satisfy 
the  overwhelming  sense  of  injustice  with  which  he  feels 
he  has  been  treated.  Could  the  innermost  feelings  of 
such  men  as  Guiteau  and  Prendergast  be  dissected  and 
spread  before  us  for  observation  the  network  of  mingled 
emotions  of  pride,  egoism,  hatred,  jealousy,  and  the  like 
would  be  a  revelation  and  go  far  toward  convincing  us 
that  such  unfortunate  creatures  are  in  a  maelstrom  of 
emotion  impelling  them  on  with  resistless  violence. 

Impulsions  (Imperati'ce  Conceptions,  Fixed  and  Insis- 
tent Ideas,  Obsessions). — Disturbances  of  the  will  and  the 
emotions  are  closely  related  to  the  not  uncommon  symp- 
tom of  impulsions  known  also  by  the  other  synonyms 
above  mentioned.  Ideas  obtrude  themselves  in  conscious- 
ness, meet  with  feeble  or  absolutely  no  resistance,  and  are 
then  realized  in  acts  which  are  as  varied  as  the  ideas  they 
represent.  Impulsiveness  characterizes  all  the  acts  of  the 
insane,  may  even  be  a  striking  idiosyncrasy  of  some  sane 
individuals.  Many  persons  of  ability  and  mental  integ- 
rity are  impelled  by  a  certain  inherent  quality  of  mind 
to  act  hastily  on  the  spur  of  the  moment  and  without  the 
thought,  delay,  and  reflection  that  are  associated  with  a 
mature  judgment.  Children  are  notoriously  impulsive. 
They  seek  instantaneous  gratification  of  their  desires,  not 
always  with  due  regard  to  their  own  best  ultimate  inter- 
ests. Arrived  at  maturer  years,  however,  the  child  who 
develops  normally  exercises  reflection  and  judgment  and 
the  impulsive  action  of  an  earlier  period  yields  to  the  de- 
liberative and  conservative  conduct  of  adult  life. 

The  forms  of  insanity  in  which  dementia  is  not  far  ad- 
vanced are  characterized  by  an  impulsiveness  and  a 
weakness  of  inhibition  that  is  as  striking  a  feature  as  are 
the  similar  conditions  in  childhood.  Feeble  inhibition, 
imperfect  exercise  of  the  will  are  prominent  symptoms  of 
insanity,  and  play  an  important  part  in  the  genesis  of 
imperative  conceptions.  Macpherson's  explanation  of 
the  pathology  of  obsessions  is  certainly  plausible.  Dis- 
sociated action  of  the  neurons  is  the  underlying  path- 
ological condition.  Certain  neuron  groups,  he  argues, 
for  some  reason  become  highly  resistive,  then  the  dis- 
charge of  currents  modified  by  these  particular  groups 
seeks  an  outlet  through  other,  though  limited,  channels. 
For  this  very  reason  the  discharge  is  all  the  more  intense, 
and  the  oftener  it  is  repeated  through  the  newer  routes 
the  more  easy  and  persistent  does  its  manifestation  be- 
come. If  this  mechanical  explanation  is  correct,  it  is  easy 
to  understand  how  ideas  representing  the  limited  and  dis- 
sociated action  of  certain  cortical  areas  are  projected  with 
great  violence  into  the  individual  consciousness.  The 
will  power  which  depends  upon  the  normal  associative 
action  of  all  the  neuron  groups  is  limited  or  so  reduced 
as  to  be  ineffectual,  and  the  ideas  acquire  an  intensity  and 
persistency  that  seek  immediate  gratification  in  approx- 
imate action.  Imperative  ideas  are  accompanied  by 
marked  emotional  disturbance  which  intensifies  their  per- 
sistency. The  startling  abruptness,  the  utter  irrelevancy 
the  entire  absence  of  any  rational  cause  for  the  existence 
ot  these  insistent  ideas  are  clinical  evidence  of  their  me- 
chanical origin  in  neuron  dissociation. 

However  we  may  explain  the  mechanical  origin  of 
imperative  conceptions  it  is  a  fact  that  they  are  of  very 
frequent  occurrence  among  the  chronic  insane,  especially 
in  tlie  hereditary  and  degenerative  types.  In  neariy 
every  instance  they  are  associated  with  a  weakening  of 
the  will  power.  However  much  the  patient  may  desire 
to  banish  these  ideas  from  his  mind  he  is  utteriy  unable 
to  do  so,  and  usually  is  compelled  against  his  will  to  yield 
to  the  appropriate  action  which  they  so  insistently  de- 
mand buch  impulsive  acts  are  innumerable,  and  as 
varied  as  thought  itself. 

At  one  time  it  was  the  fashion  to  classify  insanity  into 
groups  according  to  the  character  of  the  imperative  con- 
ception. There  Were  misophobia,  folie  du  doute  klep- 
tomania,  pyromania,   and    many  other  species.  '  Such 
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a  classification  by  symptoms  is  extremely  confusing. 
Every  new  obsession  becomes  a  new  species  of  insanit3^ 
and  when  occurring  In  the  same  person  necessitates  a 
change  of  diagnosis,  while  in  reality  the  underlying  dis- 
ease process  in  all  such  cases  is  the  same.  While  impul- 
siveness, emotionalism,  weakening  of  the  will  power  are 
all  prominent  features  in  the  symptomatology  of  insanity, 
obsessions  undoubtedly  represent  a  specific  pathological 
process.  They  arise  subconsciously,  have  no  associative 
relationship  with  other  ideas,  enter  the  domain  of  con- 
sciousness unbidden,  awaken  the  most  positive  emotions, 
and  finally  by  their  very  persistency  compel  tJieir  realiza- 
tion in  conduct  against  every  possible  effort  of  tlie  will. 
Individuals  with  a  vicious  heredit}',  those  who  possess  a 
neurotic  constitution  as  the  result  of  either  direct  heredity 
or  some  degenerative  process,  the  hysterical  and  the  neu- 
rasthenic, are  favorable  subjects  for  the  development  of 
obsessions.  Such  individuals  oftentimes  realize  the  ab- 
surdity and  even  the  moral  obliquity  of  the  impulsion, 
but  seem  powerless  to  resist  its  domination.  Sometimes 
it  is  an  impulse  to  repeat  a  certain  word  or  phrase,  again 
to  touch  certain  objects  with  tlie  hand  or  foot,  or  it  may 
even  be  an  overwhelming  impulse  to  homicide  or  suicide. 
The  patient  may  be  startled  and  frightened  at  the  unex- 
pected suddenness  of  a  conception  which  seems  thrust 
upon  his  consciousness  without  reason  and  without  his 
bidding;  it  may  be  an  idea  against  which  his  whole 
moral  nature  may  rebel.  Quite  fiequently  such  persons 
realize  their  helplessness  and  beg  to  be  restrained  before 
they  yield  and  commit  some  act  fraught  with  danger  to 
themselves  or  others.  The  underlying  disease  process  in 
all  sucli  cases  is  serious.  The  prognosis  is  grave,  for  the 
symptom  is  usually  the  expression  of  a  degenei'ative  con- 
dition. So  frequently  are  obsessions  met  with  in  the 
hereditarily  neurotic  temperament  that  they  are  often 
regarded  as  psychic  stigmata  of  degeneracy. 

Impulsions  may  be  of  great  medico-legal  importance. 
Occurring  as  they  often  do  in  those  who  are  intellectually 
coherent  and  Intelligent,  it  is  difficult  for  one  not  famil- 
iar with  their  origin  and  development  to  realize  their 
arbitrary  involuntary  character.  Many  obsessions  are 
wholly  harmless,  such  as  the  fear  of  contamination,  the 
touching  of  objects,  the  doubting  mania ;  but  others  lead 
to  the  perpetration  of  criminal  acts,  sucli  as  the  impulse 
to  steal,  to  set  fire  to  property,  even  to  suicide  and  homi- 
cide. While  purely  impulsive  insanity  as  a  defence  for 
crime  sliould  be  investigated  with  the  utmost  care,  it  is 
well  to  remember  that  when  such  attacks  do  occur  in  in- 
dividuals possessing  neurotic  heredity  and  unstable  men- 
tality there  may  be  such  a  weakening  of  the  will  power 
as  to  render  them  quite  irresponsible  for  their  acts. 

Perturbations  and  Perversions  of  tub  Moral 
Sense.— Maudsley  calls  the  moral  sense  a  "function  of 
organization. "  There  can  be  little  doubt  that  the  moral 
sense  is  the  accumulated  product  of  the  slow  acquisition 
of  ages  of  human  experience,  aided  by  hereditary  trans- 
mission. Originating  in  the  remote  primeval  past  as  a 
utilitarian  expedient  for  the  welfare  of  families  and  tribes, 
this  sense  of  right  and  wrong  has  through  countless  cen- 
turies of  experience  and  religious  revelation  beeome  a 
thoroughly  organized  function.  From  being  the  product 
of  a  narrow  and  selfish  utilitarianism  the  moral  sense  is 
slowly  progressing  toward  a  higher,  more  unselfish,  al- 
truistic plane.  As  might  be  expected,  this  latest  and 
most  unstable  psychical  acquisition  is  one  of  the  first  to 
disintegrate  upon  tlie  appearance  of  either  functional  or 
structural  disturbance  of  the  brain.  Whatever  comes 
last  in  the  process  of  evolution  is  the  first  to  deteriorate 
in  the  retrograde  changes  of  devolution. 

Imperfection  of  the  moral  sense  appears  as  the  result 
of  congenital  deficiency,  or  it  may  be  the  product  of 
functional  or  organic  brain  disease  occurring  in  adult  life. 
Congenital  moral  defect  is  one  of  the  stigmata  of  degen- 
eracy. In  the  normal  individual  the  moral  faculty  does 
not  attain  to  its  full  growth  until  mature  years  are 
reached.  The  moral  development  of  the  individual  is  in 
a  way  an  epitome  of  its  development  in  the  race.  The 
child  is  selfish,  seeks  self-gratification,  and  does  not  have 
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that  strong  regard  foi-  the  feelings  of  others  that  we  con- 
sider the  ideal  condition  of  later  years.  Even  in  the 
development  of  the  normal  child  much  depends  on  envi- 
ronment, teaching,  and  associates.  Given  a  good  hered- 
ity and  environment,  and  the  normal  child  very  early 
evinces  a  proper  regard  for  the  rights  of  others,  a  senti- 
ment of  right  and  wrong,  and  a  desire  to  reciprocate  fa- 
vors. The  accumulated  acquisitions  of  the  past  are  not 
lost,  and  in  the  psychical  development  of  the  normal  child 
the  moral  sense  soon  shows  the  advantages  of  good  birth 
and  training.  On  the  other  hand,  the  degenerate  child, 
the  offspring  of  neurotic  ancestry,  may  disclose  an  utter 
incapacity  for  moral  development.  Such  children  are 
selfish,  have  no  regard  for  tlie  rights  and  feelings  of 
others,  oftentimes  delight  in  the  torture  of  animals  or  the 
abuse  of  younger  and  feebler  children  than  themselves. 
Arrived  at  mature  years  they  are  erotic,  oftentimes  yield 
to  beastly  sensuality,  and  are  naturally  criminal  by  in- 
stinct in  all  their  desires.  The  idiot  and  the  imbecile 
of  ten  manifest  this  impei-fection  of  the  moral  sense  which 
becomes  a  true  stigma  of  their  degeneracy.  Occasionally 
tliere  is  encountered  one  of  those  moral  monstrosities  in 
whom  there  is  a  bright,  keen  intellectual  development  but 
without  any  evidence  whatever  of  moral  sense.  Such 
individuals,  by  reason  of  their  cunning,  their  ready  wit 
and  perception,  are  able  to  make  quite  a  fair  advance- 
ment in  life,  but  usually  sooner  or  later  their  vices  bi-ing 
them  into  the  hands  of  the  law.  E.  H.  Rulloff  was  a  no- 
torious example  of  thisclass.  Jesse  Pomeroy,  who  early 
disclosed  his  degenei'acy  in  the  torturing  of  young  chil- 
dren, lias  shown  quite  a  little  intellectual  capacity  with- 
out any  accompanying  moral  sensibility. 

Turning  from  those  individuals  whose  moral  imperfec- 
tions are  the  stigmata  of  their  degeneracy,  we  may  glance 
at  those  whose  early  life  was  one  of  normal  development. 
When  such  persons  become  insane,  the  moral  sense  mani- 
fests some  change  at  an  early  stage  of  the  disease.  In 
nearly  every  case  of  insanity  there  is  marked  displace- 
ment of  the  ego.  There  is  exaltation  or  abasement;  self- 
concentration  is  a  prominent  symptom  in  acute  and 
chronic  insanity.  With  such  distortion  of  the  ego  there 
quite  naturally  follows  a  selfishness  that  leads  the  patient 
to  dwell  on  personal  feelings  and  ends  rather  than  on  the 
consideration  of  others.  Hence  it  follows  that  the  insane 
are  very  apt  to  disregard  the  feelings  of  those  who  are 
nearest  and  dearest  to  them,  they  of  tpn  become  suspicious 
and  abusive  of  those  who  have  given  them  no  reason  for 
offence.  Quite  frequentlj'  such  patients  will  commit  all 
sorts  of  depredations  on  the  riglits  of  those  who  have  in- 
curred their  unreasonable  hatred.  So  far  lost  do  they  be- 
come to  a  sense  of  right  and  wrong  that  they  may  even  take 
life  itself.  Jt  is  well  to  bear  in  mind,  however,  that 
knowledge  of  right  and  wrong  and  of  the  nature  and 
quality  of  a  criminal  act  may  be  retained  long  after  the 
will  power  to  refrain  from  committing  the  offence  is  lost. 
Particularly  is  this  true  of  the  paranoiac  and  the  subjects 
of  systematized  delusional  insanity.  In  these  cases  the 
power  of  inhibition,  of  making  a  choice  between  two 
courses  of  action  in  which  the  feelings  are  strongly  en- 
listed, is  impaired  long  before  tJie  moral  judgment  is  de- 
stroyed. 

As  might  be  expected,  the  insane  in  whom  there  is 
marked  structural  brain  impairment  show  striking  failure 
in  the  moral  sense.  This  is  especially  noticeable  in  pare- 
sis and  quite  frequestly  in  senile  and  secondary  demen- 
tia. Quite  often  moral  lapses  in  individuals,  who  have 
lived  blameless  and  correct  lives  in  the  past,  are  the 
only  evidence  of  incipient  brain  degeneration.  A  weak- 
ening of  the  moral  sense  is  not  uncommonly  seen  in 
the  exhilarated  phase  of  alternating  insanity,  or  in  at- 
tacks of  recurrent  mania.  Sometimes  patients,  during 
the  intervals  between  the  attacks,  are  exemplary  in  every 
way,  but  with  the  beginning  of  tlie  excitement  and  before 
it  is  even  noticeable  they  become  erotic  and  so  lose  their 
moral  perception  as  to  gratifj'  their  passion.  Upon 
recovery  such  lapses  from  virtue  give  them  the  keenest 
feeling  of  shame  and  remorse.  In  one  case  in  the  writer's 
experience,  in  a  young  woman,  this  was  the  only  evidence 
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of  insanity  for  years.  Her  conduct  was  so  shameless  that 
in  sheer  desperation  her  people  had  her  committed  to  a 
hospital  for  the  insane.  For  two  years  it  was  a  question 
whether  restraint  was  legal,  so  clear  were  her  intellectual 
faculties.  The  patient  herself  continually  protested 
against  her  detention,  claiming  that  if  she  chose  to  live  a 
fast  life  it  was  her  own  affair  and  no  one  else  had  any 
right  to  deprive  her  of  liberty  for  that  reason.  In  about 
two  years  from  the  date  of  her  admission  she  developed 
disturbance  in  the  intellectual  sphere,  becoming  incohe- 
rent, destructive,  and  noisy.  From  that  time  she  has 
averaged  attacks  of  intellectual  confusion  once  a  year. 
In  the  interim  between  the  attacks  she  seems  perfectly 
well.  The  failure  of  the  moral  sense  alone  at  one  time, 
of  the  intellectual  faculties  at  another,  and  the  frequent 
association  of  defects  in  both  the  moral  and  intellectual 
spheres  on  still  other  occasions  in  the  same  person  are 
evidences  of  the  unity  of  mind  and  its  dependence  on 
cerebral  cell  integrity. 

Disturbance  op  Consciousness,  Alterations  op 
Personality. — Consciousness  and  the  personality  are 
physiologically  closely  related.  Consciousness  is  that 
state  by  which  the  ego  is  made  aware  of  present  and  past 
sensations  and  impressions.  It  is  constantly  changing, 
being  modified  by  the  countless  sensations  and  psychic 
impressions  that  are  continually  flowing  in  upon  the  in- 
dividual mind.  By  a  certain  voluntary  selective  power, 
that  is  the  inexplicable  possession  of  every  normal  indi- 
vidual, consciousness  can  be  directed  in  this  or  that 
direction.  Irrelevant  trains  of  thought  can  be  excluded 
and  only  those  conducive  to  a  certain  desired  end  retained 
in  consciousness.  This  is  the  power  of  attention  so  essen- 
tial to  success  in  life  and  so  characteristic  of  a  sound  and 
healthy  mind.  The  ego,  the  personality  that  is  the  es- 
sential part  of  ourselves,  that  part  that  each  one  recog- 
nizes as  his  own  most  characteristic  self,  and  that  every 
one  else  associates  with  this  or  that  individual  and  with 
no  other  person,  this  ego  is  the  complex  resultant  of  all 
present  and  past  sensations,  impressions,  and  experiences 
which  is  recognized  by  consciousness.  Self -consciousness 
is  that  power  bj'  which  we  recognize  our  own  immediate 
existence  here  and  now  and  identify  it  with  the  same  in- 
dividual existence  which  has  passed  through  definite  ex- 
periences and  associations  in  the  past.  Consciousness  is 
the  grand  inheritance  of  animal  life  and  serves  to  distin- 
guish it  from  plant  life.  The  dawning  of  consciousness 
is,  as  John  Fiske  says,  "  one  of  the  most  wonderfvil  mo- 
ments in  the  history  of  creation,  the  foreshadowing  of  the 
true  life  of  the  soul  "  (John  Fiske,  "  Destiny  of  Man  "). 

Consciousness,  the  power  of  voluntary  conscious  atten- 
tion, and  the  personality  have  a  close  physiological  rela- 
tionship, and  for  their  normal  expression  depend  on  the 
Integrity  of  the  neurons.  Slight  pathological  disturbance 
of  the  neurons  leads  to  weakening  of  the  power  of  volun- 
tary conscious  attention  as  well  as  to  alterations  of  per- 
sonality. Graver  affections  of  the  neurons  may  lead  to 
actual  interruptions  of  consciousness,  to  suspension  of  the 
normal  personality  with  substitution  of  automatism,  and 
to  a  modified  personality  so  unlike  the  original  normal  self 
that  it  has  been  called  a  secondary  or  subconscious  per- 
sonallt}^  Consciousness  is  wholly  suspended,  in  sleep,  by 
the  influence  of  drugs,  by  traumatism,  by  epilepsy  and 
other  conditions.  It  is  partially  suspended  or  interrupted 
by  the  functional  or  organic  brain  disturbance  accom- 
panying insanity. 

One  of  the  earliest  symptoms  of  inlanity  is  a  weaken- 
ing of  the  power  of  conscious  attention.  The  patient  is 
unable  to  inhibit  irrelevant  trains  of  thought.  He  neg- 
lects his  daily  advocations,  frittei's  away  his  time  on  need- 
less work,  or  remains  so  self-centred  as  entirely  to  omit 
the  demands  of  the  hour.  Oftentimes  imperfectly  per- 
formed work  and  neglect  of  necessary  details  are  the  first 
evidences  of  mental  alienation.  As  the  mental  disturb- 
ance progresses  the  change  in  tlic  personality  increases. 
Relatives  first  and  acquaintances  later  realize  a  change  in 
the  individual.  They  say  he  is  not  the  same.  He  be- 
comes another  and  a  difl^erent  person.  He  does  not  look 
at  things  in  the  same  way,  he  cannot  be  depended  upon 


to  react  as  formerly  to  similar  influences.  It  is  not  al- 
ways an  easy  matter  to  define  the  exact  change.  There 
may  be  irritability,  impulsiveness,  or  hesitation,  incapac- 
ity?  Among  the  symptoms  of  dementia  nothing  is  more 
noticeable  than  this  gradual  reduction  of  the  personality 
to  a  simpler  entity.  In  this  retrograde  metamorphosis 
consciousness  loses  its  definiteness  and  in  the  last  stages 
of  the  disease  becomes  all  but  extinct,  leaving  a  mere 
subconscious,  vegetative  existence. 

Disturbances  and  temporary  suspensions  of  conscious- 
ness with  alterations  of  personality  occur  at  times.  Such 
cases  deserve  most  careful  study  not  only  for  their  medi- 
co-legal importance,  but  for  the  reason  that  they  may 
throw  much  light  on  the  nature  of  consciousness  and  its 
association  with  memory  and  the  formation  of  the  normal 
ego.  Consciousness  may  gradually  fade  away  and  lose 
itself  at  last  in  a  state  of  subconsciousness  in  which  autom- 
atism is  the  chief  characteristic.  This  condition  is  often 
noticeable  in  post-epileptic  states,  in  hysteria,  in  somnam- 
bulism, in  the  confused  state  following  the  toxic  effects 
of  alcohol,  and  occasionally  succeeds  profound  nervous 
and  mental  shock,  or  accompanies  the  acute  functional 
psychoses.  Such  conditions  are  recovered  from  but  leave 
no  recollection  behind  them.  During  the  period  the  in- 
dividual may  have  performed  many  complicated  and  at 
times  apparently  purposive  acts,  but  on  recovery  has  no 
remembrance  of  what  he  has  done.  The  period  is  an 
utter  blank  to  him.  While  in  this  subconscious  state 
persons  have  been  known  to  leave  their  homes,  travel  to 
remote  places,  and  live  another  life,  awakening  to  their 
normal  consciousness  to  find  themselves  in  a  new  and  un- 
familiar locality  with  no  realization  of  where  they  are  or 
how  they  came  to  be  there.  These  phenomena  deserve 
further  consideration. 

The  disparity  between  the  spheres  of  mind  and  matter 
is  so  great  that  we  continually  forget  that  there  is  a  most 
intimate  connection  between  the  two.  This  connection 
is,  however,  so  subtle  and  elusive  as  to  confuse  and  per- 
plex our  studies.  It  is  only  when  we  are  confronted 
with  some  strange  and  very  unusual  psychosis,  such 
as  hypnotic  trance,  transitory  amnesic  frenzy  and  the 
like,  that  we  realize  the  close  relationship  between  func- 
tional activity  of  the  material  mechanism  and  psychic 
phenomena. 

What  is  the  physical  basis  of  consciousness,  the  obscur- 
ing of  which  plays  so  prominent  a  part  in  these  psycho- 
ses? Recent  physiological  research  localizes  "conscious 
processes  in  the  cerebral  cortex,  within  which  the  sensory 
tracts  end  and  the  motor  begin."  Dr.  Jakob  also  says  in 
this  same  connection :  "  Above  the  reflex  arc  which  is  con- 
stituted from  the  two  peripheral  neurons  there  is,  as  it 
were,  a  second  arc,  which  is  made  up  of  the  central  motor 
and  sensory  neurons  together  with  their  connecting  path- 
ways in  the  cerebral  cortex.  The  latter  serves  for  the 
conduction  from  a  conscious  sensation  to  a  voluntarily 
innervated  movement,  that  is,  for  the  act  of  the  will."" 
Unquestionably  the  "cortex  is  the  sole  organ  of  con- 
sciousness in  man." 

This  being  the  anatomical  substratum  of  consciousness, 
what  are  the  physiological  conditions  that  underlie  its 
manifestations?  Full,  complete  consciousness  presup- 
poses functional  integrity  of  the  cerebral  cortex.  If  this 
continuity  and  integrity  of  functions  be  interfered  with 
there  is  very  likely  to  result  what  Janet  has  called  "  a 
contraction  of  the  field  of  consciousness."  This  may 
amount  to  almost  complete  obscuration,  or  even  lead  to 
alteration  of  the  personality.  In  this  way  Binet  has  said 
that  hysterical  anaesthesia  is  really  anaesthesia  from  "  lack 
of  consciousness." 

It  is  even  possible  for  normal  consciousness  to  be  sub- 
merged and  dominated,  as  it  wei-e,  by  a  subconscious  con- 
dition. This  subconscious  condition  with  its  power  to 
initiate  motor  processes  evidently  has  an  existence  and  a 
memory  of  its  own,  for  it  has  been  successfully  recalled 
by  hypnotic  suggestion,  and  thus  demonstrated  to  have 
had  an  existence  when  the  normal  consciousness  was  sus- 
pended. Integrity  of  action  within  the  cerebral  cortex 
is  thus  extremely  essential  to  normal  consciousness.     This 
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is  in  accordance  with  the  teaching  of  psychology.  Pro- 
fessor James  says :  "  We  see  that  the  mind  is  at  every 
stage  a  theatre  of  simultaneous  possibilities.  Conscious- 
ness consists  in  the  comparison  of  these  with  each  other, 
the  selection  of  some,  and  the  suppression  of  the  rest 
by  the  reinforcing  and  inhibiting  agency  of  attention. " 
Such  comparison,  selection,  reinforcing,  and  inhibition 
must  have  their  organic  substratum  in  the  countless  con- 
necting neural  pathways  of  the  cerebral  cortex.  Normal 
consciousness  depends  upon  an  associative  action  of  these 
various  neural  pathways.  Consciousness  will  be  ob- 
scured when  there  is  defective  associative  action.  Dis- 
sociation is  the  chief  pathological  factor  in  all  long- 
continued  insanity.  Hence  reductions  of  the  normal 
consciousness  are  a  prominent  feature  in  the  symptoma- 
tology of  all  advanced  insanity. 

II.  Physical  Symptoms. 

The  physical  symptomatology  of  insanity  may  be 
studied  under  the  following  heads : 

1.  Congenital  physical  malformations, — the  physical 
stigmata  of  degeneracy. 

2.  Disturbance  of  function  in  the  organs  of  special 
sense, — the  eye,  ear,  nerves  of  touch,  etc. 

3.  Disorders  of  vital  function, — sleep,  body  weight, 
temperature,  respiration,  circulation,  blood  changes,  se- 
cretions from  glandular  organs  such  as  sweat  glands, 
salivary  glands  and  kidneys,  general  nutrition. 

4.  Disturbance  of  motility,  including  exaggerated  and 
diminished  reflexes,  as  well  as  those  voluntary  and  invol- 
untary muscular  movements  that  are  concerned  in  facial 
expression  and  those  motorial  activities  that  lead  to  the 
countless  postures,  attitudes,  and  automatic  movements 
that  form  so  characteristic  a  feature  in  the  symptomatol- 
ogy of  insanity. 

1.  Various  physical  malformations  may  occur  in  the 
different  portions  of  the  body.  The  most  striking  are 
those  affecting  the  sutures  of  the  skull.  There  are  no 
deformities  that  are  pathognomonic  of  insanity.  The 
lower  the  type  of  degeneracy  the  more  pronounced  the 
departure  from  the  normal.  Asymmetry  of  the  cranium 
and  of  the  face  is  a  striking  feature  in  low-grade  imbeciles 
and  idiots.  Arrest  of  development  of  the  brain  leads  to 
a  microcephalic  skull.  Early  ossification  of  the  sutures 
may  cause  a  distorted  cranium  as  seen  in  tlie  keel-shaped, 
sugar-loaf  shaped,  and  kidne.y-shaped  heads  of  certain 
degenerates.  Unequal  development  of  the  orbital  cavi- 
ties, and  excessive  or  atrophied  growth  of  Jhe  jaws  are 
asymmetrical  types  quite  frequent  in  persons  of  degener- 
ate inheritance.  The  hard  palate  is  variously  affected, 
and  usually  it  is  thought  that  the  high-vaulted,  gothio- 
arched,  and  saddle-shaped  palates  are  a  mark  of  inferi- 
ority. Such  palates  are  supposed  to  represent  a  retarded 
developnvent  of  the  brain  in  the  parietal  region,  resulting 
in  a  comliig  together  of  the  alveolar  bodies  and  a  corre- 
sponding encroachment  on  brain  growth. 

In  the  special-sense  organs  anomalies  of  the  ear  and 
hearing  are  noticeable.  Among  the  insane  we  find  asym- 
metrical cai's,  large,  atrophied,  pointed,  or  flat.  In  the 
degenerate  insane  and  criminals  the  eais  often  project 
from  the  skull  almost  at  right  angles  and  present  a  strik- 
ing appearance  when  viewed  from  either  front  or  behind. 
Double  or  unilateral  deafness  is  not  unfrequently  met 
with  as  an  hereditary  defect. 

The  eyelids  are  not  imfrequently  deformed  in  those  of 
degenerate  stock.     Ashort  upper  eyelid  leads  to  exposure 
of  the  sclerotic.     A  thickening  of  the  ej'elid  over  the  in 
ner  ctathus  gives  a  peculiar  Asiatic  expression  to  the  eye 
and  lias  led  to  the  name  Mongolian  idiot. 

Among  other  physical  stigmata  may  be  mentioned 
scarcity  or  abundance  of  hair,  especially  in  unusual  situ- 
ations in  either  sex.  In  many  insane  women  of  the 
chronic  and  incurable  class  there  occurs  quite  a  heavy 
growth  of  hair  on  the  chin  and  upper  lip,  and  sometimes 
masculinity  of  voice  is  present. 

The  above-mentioned  stigmata  are  not  found  in  the 
acute  curable  insane,  they  are  the  physical  marks  of  a 


congenital  degeneracy  that  is  usually  associated  with 
criminality  and  imbecility. 

a.  Disturbance  of  function  in  the  organs  of  special 
sense  plays  an  important  part  in  the  symptomatology  of 
insanity.  Cutaneous  sensibility  is  very  frequently  af- 
fected. At  times  there  is  hyperaesthesia,  again  anaesthe- 
sia or  paresthesia.  Regis  calls  attention  to  the  fact  that 
an  important  distinction  must  be  made.  He  says:  "It  is 
not  usually  the  tactile  sensibility,  strictly  speaking,  that 
is  modified ;  that  which  gives  us  notions  of  form,  direc- 
tion, consistence,  position  and  resistance  of  objects,  that 
is  commonly  intact.  What  is  impaired  is  the  sensibility 
to  physical  agents,  heat,  pain"  (E.  Regis,  "Practical 
Manual  of  Mental  Medicine  ").  In  many  cases  a  morbid 
sensation  is  purely  central.  A  sense  conception,  originat- 
ing within,  is  by  its  very  intensity  projected  outward  and 
referred  to  its  proper  peripheral  locality;  it  is  then  an 
hallucination.  Such  is  the  force  of  morbid  ideation  that 
no  amount  of  argument  can  dispel  the  imagined  sensa- 
tion. In  a  large  number  of  cases  there  is  undoubtedly  a 
pathological  disturbance  of  the  sensory  nerves  of  touch 
in  different  portions  of  the  extremities.  These  are  often- 
times wrongly  conceived  or  interpreted  by  the  mind,  are 
very  likely  modified  by  the  prevailing  ideas  and  emotions, 
and  so  become  the  illusory  basis  of  a  delusion.  Imperfect 
circulation  in  the  periphery  may  lead  to  a  sense  of  formi- 
cation, of  heat  or  cold,  and  such  perverted  sensations  may 
be  misconstrued  by  the  mind  to  mean  electrical  shocks 
from  invisible  batteries. 

The  hysterical  often  have  most  striking  disturbances 
of  tegumental  sensation.  Local  anaisthesias  and  hyper- 
aasthesias  play  a  very  prominent  part  in  the  symptoma- 
tology of  hysteria.  Among  the  insane  nothing  is  more 
remarkable  than  the  analgesia  that  occurs  in  many  cases 
of  acute  functional  insanity,  and  in  nearly  every  case,  to 
a  greater  or  less  degree,  of  dementia  secondary  to  struc- 
tural brain  disease.  In  acute  mania  and  melancholia 
there  is  oftentimes  the  greatest  insensibility  to  heat  and 
cold.  In  the  depressed  stage  of  dementia  prceco-x  the  pa- 
tients are  profoundly  insensible  to  what  would,  under 
normal  conditions,  occasion  the  most  exquisite  pain. 
Patients  under  these  conditions  often  mutilate  themselves 
with  ligations,  jvith  scissors,  needles,  and  with  hot  sub- 
stances and  apparently  experience  little  if  any  real  pain. 
Among  demented  patients  there  is  very  little  sensibility 
to  heat  or  cold.  Such  patients  must  be  carefully  guardeH 
against  extremes  of  heat  and  cold  in  the  weather,  against 
scalding  in  bathtubs,  for,  o^ing  to  their  universal  anal- 
gesia, they  are  unable  to  protect  themselves. 

Disturbance  of  taste  not  unfrequentlj' occurs  incases 
of  systematized  delusional  insanity,  and  especially  in  pa- 
tients suffering  from  acute  melancholia.  The  obstinate 
constipation  and  toxaemia  following  imperfect  intestinal 
digestion  may  lead  to  the  foul  or  bitter  taste  in  the  mouth 
which  is  wrongly  interpreted  by  the  mind,  but  it  is  also 
supposable  that  sensations  are  imperfectly  received  at  the 
peripheral  terminations  of  the  gustatory  nerve  and  ir- 
regularly conducted  to  the  brain.  These  perversions  of 
function  are  quite  probably  the  source  of  many  of  the 
hallucinations  of  the  chronic  insane. 

The  olfactory  sense  is  often  exalted  or  depressed,  and 
its  perversions  are,  as  in  the  functional  disturbance  of  the 
other  senses,  the  starting-point  of  hallucinations  and  illu- 
sions. The  special  senses  of  hearing  and  vision  are  per- 
haps more  frequently  disturbed  than  any  of  the  others. 
In  acute  mania  there  is  exaltation  of  functional  activity 
in  these  special-sense  organs.  In  melancholia  there  may 
be  ]ierversion  of  function  and  illusions  as  a  result.  It  is 
not  unlikely  that  the  varying  blood  pressure  in  the  func- 
tional psychoses  may  have  much  to  do  with  these  perver- 
sions. The  disturbances  of  sight  and  hearing  soon  sub- 
side upon  either  the  removal  of  the  toxin  from  the 
circulation  if  it  is  a  case  of  toxsemia  or  upon  the  return 
of  the  blood  pressure  to  normal  conditions  duiing  con- 
valescence. 

3.  Among  the  disorders  of  vital  function  in  the  insane 
none  holds  a  more  conspicuous  place  than  insomnia.  One 
of  the  earliest  premonitory  symptoms  of  the  acute  func- 
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tional  psychoses  is  sleeplessness.  Before  the  attack  is 
actually  declared  the  patient  usually  passes  days  and 
occasionally  weeks  of  insomnia.    Sometimes  worriment 


Fig.  2816.— Case  XXXIII.  Acute  Suicidal  Melancholia.  Taken  at 
height  of  attack.  Trophic  alterations,  ocular  divergence,  and  self- 
absorptlon  well  marked.    (From  photograph  taken  by  author.) 

over  real  troubles,  financial,  domestic,  or  otherwise; 
again  excessive  and  protracted  mental  ivork  induces  such 
a  state  of  cerebral  activity  that  the  individual  becomes 

unable  to  inhibit  special 
lines  of  thought  on  which 
he  is  engaged  and  his  nor- 
mal measure  of  sleep  is 
reduced  fully  one-half  or 
one-third.  This  serious 
iiiterruijtion  of  a  neces- 
sary physiological  process 
leads  to  a  dangerous  in- 
crease of  tissue  waste 
with  imperfect  repair. 
The  insomnia  thus  ac- 
quired continues  after  the 
mentality  is  impaired,  and 
becomes  one  of  the  most 
serious  symptoms  which 
the  physician  is  called 
upon  to  treat.  Return 
of  normal  sleep  after  a 
long  period  of  wakeful- 
ness is  one  of  the  most 
favorable  indications  of 
returning  convalescence. 
After  prolonged  ins(minia 
associated  witli  mania  or 
melancholia,  beginning  re- 
covery is  ushered  in  with 
deep  sleep  of  many  liours'  duration. 

The  toleration  of  in,somnia  is  occasionally  quite  remark- 
able. Days  may  pass  with  only  a  fragmentary  sleep,  in 
all  aggregptiiig  only  a  few  short  hours.  Subconscious 
states  usually  exhibit  few  signs  of  fatigue.  Von  Hart- 
mannsays:  "The  unconscious  does  not  grow  weary ;  but 
all  conscious  mental  activity  becomes  fatigued. "  Among 
the  chronic  insane  there  is  often  protracted  insomnia,  but 
usually  in  this  class  there  is  an  adjustment  as  well  as  a 
compensation.  Such  patients  may  remain  awake  and  in 
a  state  of  noisy  activity;  but,  after  twenty-four  or  forty- 
eight  houis,  they  sleep  soundly  for  several  hours  and 
awake  refreslied  to  renew  their  excitement  and  volubil- 
ity. These  cases  are  exceedingly  prone  to  remain  awake 
nights  and  sleep  days,  much  to  the  discomfort  of  their  as- 
sociates.    As  a  rule  the  chronic  insane  are  good  sleepers, 
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FIG.  3817.— Case  XXXIII.  Taken 
Ave  months  later.  Conval- 
escence established.  Healthy 
Ideation  and  restoration  of  physi- 
cal health.  (From  photograph 
taken  by  author.) 


and  the  wards  of  a  liospital  in  which  these  patients  are 
located  are  as  quiet  as  any  private  house. 

A  reduced  body  weight  previous  to  and  during  the  ac- 
tive stage  of  the  acute  psychoses,  and  a  gradual  return  to 
normal  or  supernormal  weight  during  convalescence  aie 
matters  of  common  observation  in  hospitals  for  the  in- 
sane. Every  well-regulated  institution  pays  very  close 
attention  to  its  dietary,  and  records  from  time  to  time 
the  weights  of  its  patients.  As  a  rule  there  is  marked 
loss  of  flesh  in  the  early  stages  of  melancholia'.  Capri- 
cious and  irregular  eating,  imperfect  assimilation  with 
scanty  repair  of  tissue  waste  characterize  all  these  cases. 
They  look  thin  and  sallow,  their  clothes  hang  rather  than 
fit  their  bodies,  their  eyes  look  hollow  and  their  cheeks 
and  necks  often  wear  a  painfully  cadaverous  expression 
owing  to  the  disappearance  of  fat  from  the  subcutaneous 
cellular  tissue.  One  of  the  chief  objects  of  treatment  is 
to  secure  regular  and  thorough  nutrition  with  an  easilv 
digested  and  assimilable  diet.    If  necessary,  tube  feeding 

and  lavage  of  the  stom- 
ach   are    p:-escribed  .in 
order  that  nutrition  may 
be    promoted.      During 
treatment  it  is  the  cus- 
tom in  most  institutions 
regularly  to  weigh  such 
patients,  for  a  progress- 
ive increase    in   weight 
is  a  pretty  sure  indica- 
tion   that  improvement 
is  at  hand.     (For  illus- 
tration note  the  marked 
chan  ge      in      Case 
XXXIII.,  Fig.  2816,  at 
the    height    of    the  at- 
tack, and  Fig.  2817,  at 
time  of  convalescence.) 
The     same    observation 
applies  to  cases  of  acute 
mania,  though  not  with 
the  same  constancy  as  in 
melancholia     (see     Case 
XLIL,  Fig.  2818,  during 
active    stage    and    Fig. 
2819  at  time  of  recovery). 
In  mild  mania  nutrition 
is  often  very  good  and 
the    body    weight    but 
little  changed  from  the  normal.     In  extreme  maniacal 
agitation,  however,  there  is  often  great  reduction  in  the 
body  weight,  and  in  typhomania  emaciation  is  extreme 

Among  the  chronic  in- 
sane and  the  demented 
there  is  quite  fi'equently 
a  state  of  good  nutri- 
tion and  increased  body 
weight.  After  the  first 
and  active  stage  of  paresis 
there  is  apt  to  occur  a 
period  of  hearty  eating 
with  good  digestion  and 
assimihxtion  and  a  re- 
markable increase  in 
weight,  followed  still 
later  in  the  third  stage 
by  failure  of  assimila- 
tion and  reduced  weight. 
In  alternating  insanity 
there  are  reduced  weight 
during  the  depressed  stage 
and  return  to  normal  or 
excessive  weight  during 
the  active  stage.  During 
the  depressed  period  there 
seems  to  occur  a  slowing 

of  all  the  vital  processes,  nutrition  among  the  i-est,  while 
in  the  active  stage  there  is  an  awakening  of  all  the  func- 
tions, improved  digestion  and  assimilation  seeming  to  be 


fiG.  3818.— Case  XLII.  Acute 
Mania.  Taken  during  active  stage. 
Morbid  innervation,  trophic  altera^ 
tlons,  neglect  of  personal  appear- 
ance. (Prom  photograph  taken 
by  author.) 


Fig.  3819.— Case  XLII.  Taken  at 
t1  me  of  recovery.  ( From  photo- 
graph taken  by  author.) 
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an  expression  of  the  increased  metabolism.  Of  so  much 
importance  is  this  matter  of  body  weight  considered  that 
it  is  customary  in  hospitals  for  the  Insane  to  record  on  a 
clinical  chart,  by  a  rising  and  falling  scale,  the  increase 
or  decrease  of  weight. 

The  temperature  in  insanity  is  not  markedly  increased. 
In  some  attacks  of  acute  mania  there  is  slight  elevation 
of  not  usually  over  101°  or  103°  F.,  at  most.  In  mel- 
ancholia and  in  dementia  prxcox  there  is  not  only  no  ele- 
vation, but  the  temperature  may  be  subnormal.  In  the 
large  number  of  the  chronic  insane  there  is  absolutely  no 
change  whatever.  In  paresis  and  in  cases  of  structural 
brain  deterioration  there  may  be  remarkably  high  eleva- 
tions of  temperature  following  attacks  of  embolism,  and 
serous  or  hemorrhagic  effusion.  Occasionally  in  these 
cases  the  temperature  will  range  from  104'  F.  to  even 
107°  F.  Such  unusual  elevations  are  of  serious  import 
and  indicate  a  grave  prognogis. 

The  respiration  is  not  seriously  disturbed  in  insanity. 
In  mania  there  is  little  alteration.  In  melancholia  there 
is  apt  to  be  a  slower  respiration  with  shallow  inspiration, 
but  nothing  that  can  be  regarded  as  especially  pathog- 
nomonic. In  cases  of  dementia  secondary  to  embolism 
or  to  an  attack  of  cerebral  apoplexy  there  may  occur  a 
characteristic  Cheyne-Stokes  respiration  with  the  rhyth- 
mical increase  of  respiratory  movements  followed  by 
marKed  decrease.  In  one  case  under  the  writer's  obser- 
vation the  rhythmical  increase  in  the  respiration  was  ac- 
companied by  a  cyclical  return  of  consciousness,  which 
soon  subsided  as  the  respiration  became  slower,  and  dur- 
ing the  period  of  cessation  the  patient  sank  into  uncon- 
sciousness. This  rhythmical  ebb  and  flow  of  the  vital 
forces  continued  for  some  days  before  death. 

The  force  and  frequency  of  the  circulation  and  the 
blood  pressure  among  the  insane  have  received  careful 
study.  There  is  a  greater  frequency  of  heart  disease 
among  the  insane  than  among  a  corresponding  number  of 
sane  persons.  The  frequency  of  arteriosclerosis  in  the 
insane  is  now  a  well-recognized  pathological  fact,  and 
plays  a  prominent  part  as  an  etiological  factor  in  a  large 
proportion  of  cases  of  insanity  in  middle  and  later  life. 
The  muscular  walls  of  the  heart  are  weakened  in  many 
cases  of  chronic  insanity,  and  rupture  of  that  organ  is  not 
so  very  infrequent  an  occurrence ;  two  cases  within  one 
year  happened  in  the  writer's  experience.  A  series  of 
sphygmographic  examinations  were  made  at  the  Bethle- 
hem Royal  Hospital  by  Maurice  Craig,  M.D.,  and  re- 
ported in  the  Lancet  of  .Tune  25th,  1898.  Tlie  article  de- 
serves careful  study.  Among  the  conclusions  arrived  at 
the  following  are  especially  noteworthy:  1.  The  blood 
pressure  is  higher  in  states  of  depression,  and  returns  to 
normal  after  recovery.  3.  It  is  lower  in  states  of  excite- 
ment, and  returns  to  normal  after  recovery  from  such 
conditions.  3.  The  blood  pressure  tends  to  fall  as  the 
day  advances,  and  hence  melancholia  cases  tend  to  im- 
prove toward  afternoon,  while  mania  cases  grow  more 
excited.  4.  In  stuporose  states  the  blood  pressure  rises. 
5.,  The  lowered  blood  pressure  following  acute  mania  is 
exhaustive  in  origin,  and  will  remain  lowered  until  its 
return  to  normal  after  recovery.  6.  Experiments  thus 
far  do  not  enable  one  to  say  that  insanity  is  caused  by 
variations  in  blood  pressure.  Such  variations  do,  how- 
ever, suggest  a  line  of  treatment.  Thus  the  feeling  of 
weight  and  oppression  on  the  vertex  is  undoubtedlj'  vas- 
cular in  character,  and  when  the  blood  pressure  is  relieved 
by  bydrothempeutic  or  medicinal  measures  the  distress- 
ing sensations  disappear.  In  short,  Dr.  Craig's  conclu- 
sions furnish  a  strong  argument  for  hydrotherapy  in  the 
acute  functional  psychoses.  A  very  rapid  and  somewhat 
weakened  pulse  is  frequently  noticeable  in  cases  of  mel- 
ancholia and  occasionally  in  mild  mania. 

The  blood  itself  has  been  microscopically  examined  by 
different  observers.  Several  experiments  have  been  made 
to  test  the  bactericidal  action  of  the  blood  of  the  insane 
to  determine  whether  the  blood  of  such  persons  contain 
toxic  elements  not  appearing  in  the  blood  of  the  sane. 
D'Abundo  "  found  the  toxicity  and  bactericidal  power  of 
the  blood  increased  in  all  forms  of  insanity  except  in  the 


depressed  conditions,  in  which,  on  the  contrary,  it  was 
lessened  "  {Journal  of  Mental  Science,  April,  1895).  M. 
Legrain  concludes  from  his  study  of  the  subject  that  the 
convulsions  of  paresis  are  often  due  to  toxicity  of  the 
blood.  The  blood  serum  is  the  vehicle  of  the  toxin,  and 
the  toxasmia,  induced  by  injections  of  the  blood  serum  of 
paretics,  reveals  itself  in  symptoms  identical  with  those 
of  urasmia. 

Dr.  W.  Johnson  Smyth  made  a  most  careful  study  of 
the  blood  and  reported  his  conclusions  in  the  Journal  of 
Mental  Science,  October  number,  1890,  as  follows: 

"1.  That  in  insane  patients  there  is  a  very  marked 
deficiency  in  hEemoglobin. 

"3.  That  the  deficiency  is  greatest  in  secondary  de- 
mentia. 

"3.  That  there  is  no  very  marked  difference  in  its 
amount  in  melancholia,  epilepsy,  and  general  paralysis 
of  the  insane,  though  in  the  last  disease  I  found  very 
high  percentages  during  the  stages  of  marked  exaltation. 

"4.  That  the  number  of  red  corpuscles  in  these  insane 
conditions  is  below  the  normal  standard. 

"  5.  That  the  number  of  red  corpuscles  is  least  in  sec- 
ondary dementia. 

"That  it  is  greatest  in  general  paralysis  of  the  insane; 
that  the  variations  in  the  other  diseases  are  too  trivial  to 
attach  importance  to  them. " 

With  reference  to  the  relative  proportions  of  white  to 
red  blood  corpuscles  Dr.  Smyth  found  no  variation  from 
the  normal.  He  also  concludes  that  in  insanity  the  blood 
is  usually  in  a  pathological  condition,  but  quite  fre- 
quently tins  is  a  secondary  state  and  not  causal  to  the 
insanity ;  he  says  in  "  some  forms  of  mental  diseases  the 
blood  is  imperfect  cib  initio,  that  it  fails  to  supply  mate- 
rials for  the  growth  and  development  of  the  brain ;  whilst 
that  in  other  forms  of  mental  disease  the  blood  change 
is  secondarjr  to  organic  disease,  and  morbid  mentality  re- 
sults owing  to  the  inability  of  the  brain  of  the  unstable  to 
resist  the  influence  of  its  diseased  blood  supply." 

In  a  recent  aiticle  by  Dr.  F.  Percival  Mackie  in  the 
Journal  of  Mental  Science,  January,  1901,  entitled,  "Ob- 
servations on  the  Condition  of  the  Blood  in  the  Insane, 
based  on  One  Hundred  Examinations,"  Dr.  Mackie  draws 
the  following  conclusions : 

"In  looking  through  the  grand  averages  we  cannot 
help  being  struck  by  the  slight  departure  from  normal 
which  exists  in  the  blood  of  insane  patients.  Though  in 
some  cases  slight  changes  are  noted  with  some  degree  of 
constancy,  yet  they  are  so  insignificant  that  they  do  not 
appear  to  throw  any  light  on  the  pathology,  or  give  any 
indication  for  treatment  in  any  class  of  cases.  When  they 
do  occur,  there  is  good  reason  to  siippose  that  the  alter- 
ation in  the  blood  state  is  fluite  secondary  to  the  mental 
change ;  and  further,  the  examination  of  the  blood  in  the 
present  state  of  our  knowledge  is  not  even  an  aid  to  prog- 
nosis or  diagnosis,  as  it  is  in  so  many  diseases." 

All  the  secretions  are  modified  to  a  greater  or  less  ex- 
tent by  insanity.  Ptyalism  is  a  very  common  symptom 
in  idiocy,  imbecility,  and  cases  of  chronic  dementia.  It 
is  often  surprising  to  notice  what  quantities  of  saliva 
may  be  passed  by  demented  patients.  This  is  occasion- 
ally a  most  troublesome  symptom  necessitating  frequent 
changing  of  the  clothing  or  the  wearing  of  rubber  bibs. 
During  the  waking  hours  this  salivation  may  be  inces- 
sant. 

The  perspiration  Is  variously  affected  in  insanity.  In 
many  cases  of  dementia,  melancholia,  and  dementia  pi-cecox 
there  is  almost  entire  absence  of  secretion  from  the  sweat 
glands.  In  these  patients  the  skin  is  dry  and  scaly,  the 
hair,  is  brittle,  rough,  and  absolutely  free  fj-om  natural 
moisture.  In  other  cases  there  is  a  cold  clammy  sweat, 
due  undoubtedly  to  a  relaxed  state  of  tlie  blood-vessel's 
and  to  feeble  circulation.  It  is  a  matter  of  freq  uent  obser- 
vation that  the  hands  of  many  insane  feel  cold  and  moist 
and  entirely  unlike  the  waim,  dry  touch  of  the  normal 
individual.  There  seems  little  doubt  that  a  certain  pecul- 
iar mawkish  odor  is  exhaled  from  the  skin  of  chronic 
demented  patients.  Owing  to  the  lack  of  healthy  mus- 
cular tonicity,  and  the  feebleness  of  the  circulation  there 
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is  imperfect  glandular  action  in  the  skin,  products  of  tis- 
sue waste  are  retained  rather  tlian  eliminated,  and  a  dis- 
agreeable odor  results.  One  of  the  strongest  arguments 
in  favor  of  rain  in  preference  to  tub  baths  for  the  de- 
mented insane  is  the  tonic  effect  of  the  sliower  upon  the 
skin.  There  is  imparted  to  the  latter  tissue  a  glow,  the 
•circulation  is  stimulated,  and  waste  products  are  removed 
more  effectually  than  by  the  poorly  applied  warm  tub 
bath. 

One  of  the  most  important  glandular  secretions  is  that 
of  the  kidneys.  The  exact  relationship  of  kidnej'  disease 
and  insanity,  whether  the  kidney  affection  is  causal  or 
secondary  to  the  mental  disturbance,  has  long  been  a  sub- 
ject of  discussion.  There  is  no  question  that  the  two  ai'e 
:  quite  constantly  associated.  The  following  conclusions 
arrived  at  by  different  observers  during  the  past  nine 
years  are  interesting  and  deserve  careful  study. 

The  toxicity  of  the  urine  of  the  insane  has  been  tested. 
No  very  positive  results  have  yet  been  derived.  Dr. 
George  T.  Tuttle,  of  McLean  Hospital,  after  citing 
Purdy,  T.  Clifford  AUbutt,  Dickenson,  and  Savage,  all  of 
whom  believe  in  mental  anxiety  as  a  chief  cause  of  kid- 
ney disturbance,  concludes  as  follows : 

"First.  Chronic  nephritis  is  sometimes  the  cause  of 
mental  aberration,  which  may  be  called  insanity. 

"  Second.  Long-continued  anxiety  may  cause  albumin, 
hyaline,  granular,  epithelial,  and  blood  casts  in  the  urine, 
witli  accompanying  oedema  in  some  cases. 

"  Third.  This  kidney  affection  may  be  temporarj%  dis- 
appearing when  the  cause  is  removed,  or,  the  cause 
persisting  too  long,  may  become  chronic  renal  disease. 

"  Fourth.  Contrary  to  the  opinion  of  many  observers, 
disease  of  the  kidneys  is  quite  common  among  the  in- 
sane." ("Kidney  Disease  in  Insanit}',"  by  George  T. 
Tuttle,  M.D.,  American  Journal  of  Insanity,  April, 
1892.) 

Dr.  E.  D.  Bondurant,  of  the  Alabama  Insane  Hospital 
at  Tuscaloosa,  made  a  careful  analysis  of  the  urine  of  the 
insane  and  recapitulates  his  collective  results  in  regard  to 
Blight's  disease  and  insanity  as  follows ;  "  That  albumin, 
together  with  renal  tube  casts,  can  be  detected  in  the 
urine  of  more  than  half  the  cases  of  chronic  insanity 
treated  in  this  institution,  and  in  the  urine  of  quite 
seventy -five  per  cent,  of  the  cases  of  recent  insanity  ad- 
mitted. 

"  That  a  large  proportion  (not  all)  of  the  patients  whose 
renal  secretion  is  thus  abnormal  exhibit  at  some  time 
some  other  evidence  of  renal  disorder. 

"That  a  small  percentage,  say  twenty -five  per  cent.,  of 
those  whose  urine  contains  tube  casts  and  albumin  pre- 
sent such  clinical  evidences  of  nephritis  as  should  enable 
any  competent  practitioner  of  medicine  to  make  the  diag- 
nosis of  nephritic  disease  or  complication  without  exami- 
nation of  the  urine. 

"  T'hat  seventy -five  per  cent,  of  the  kidneys  examined 
post  mortem  show  pathological  changes. 

"And  finally,  the  facts  obtained  seem  to  justify  the 
opinion  that  many  of  the  patients  (not  all,  be  it  remem- 
bered) in  whom  insanity  and  nephritis  coexist  are  insane 
because  of  the  nephritis;  i.e.,  the  insanity  is  one  of  the 
mental  symptoms  of  acute  or  chronic  uraemic  intoxica- 
tion."  ("Bright's  Disease  and  Insanity,"  bj'  E.  D.  Bondu- 
rant, M.D.,  Amerifan  J ourTial  of  Insanity,  July,  1895.) 

In  a  comparison  of  sane  patients  in  a  general  hospital 
and  insane  patients  in  hospitals  for  the  insane  Dr.  Prout 
finds  a  higher  percentage  showing  gross  kidney  lesions 
among  patients  dying  in  hospitals  for  the  insane  than 
among  those  dying  of  general  diseases  in  a  general  hos- 
pital. Dr.  Prout  considers  that  an  increased  elimination 
of  toxic  compounds  in  the  urine  would  naturally  lead  to 
structural  kidnej'  change,  and  lie  considers  the  increase  of 
kidney  lesions  found  in  autopsies  on  the  insane  an  argu- 
ment in  favor  of  the  autotoxis  theory  ("  Kidney  Disease 
and  Insanity,"  by  Thomas  P.  Prout,  American  Journal  of 
Insanity,  January,  1897). 

Cleon  Melville  Hubbard  arrives  at  the  following  con- 
•clusions  in  regard  to  the  urine  of  melancholia : 

"(1)  The  amounts  of  urine  and  solids  are  generally 


diminished,  and  they  usually  increase  with  the  patient's 
improvement. 

"  (3)  The  specific  gravity  is  normal. 

"  (3)  The  urea  and  uric  acid  are,  as  a  rule,  diminished. 

"  (4)  The  diminution  in  nitrogenous  excretions  is  due  in 
most  cases  to  a  diminished  ingestion  of  proteids,  but_  in 
some  it  may  possibly  result  from  a  lessened  absorption 
of  food. 

"  (5)  The  ratio  of  uric  acid  to  urea  shows  no  constant 
relation  to  the  mental  condition."  ("A  Study  of  the  Ex- 
cretion of  Urea  and  Uric  Acid  in  Melancholia,"  by  Cleon 
Melville  Hubbard,  American  Journal  of  Insanity,  April, 
1898.) 

Dr.  W.  L.  Worcester,  of  the  Dan  vers  Insane  Hospital, 
in  an  article  on  "  The  Relations  of  Renal  Diseases  to  Men- 
tal Derangement,"  arrives  at  the  following  conclusions 
"  Renal  disease  in  some  degree  'is  very  common  among 
the  insane,  but  it  is  by  no  means  certain  that  it  is  very 
much  more  common  among  them  than  in  the  population 
at  large  at  corresponding  ages. 

"  Cases  in  which  insanity  is  due  simply  to  disease  of 
the  kidneys  are  rather  infrequent  in  hospitals  for  the  in- 
sane. Taking  the  term  '  Bright's  disease  '  in  its  broadest 
significance,  however,  it  is  probably  one  of  the  most 
common  causes,  if  not  the  most  common,  of  mental  de- 
rangements. " 

Dr.  Worcester  calls  attention  to  the  fact  that  in  acute 
delirium  without  exception  he  has  found  urine  "  heavily 
charged  with  albumin  and  has  contained  large  quantities 
of  casts."  He  doubts  whether  the  starting-point  of  this 
condition  of  the  urine  is  in  the  kidneys.  Dr.  Worcester 
still  further  calls  attention  to  the  great  prevalence  of 
vascular  degeneration  as  a  cause  of  the  mental  decay  in 
senile  dementia  and  its  association  with  degeneration  of 
the  kidneys  and  infers  that  kidney  degeneration  and 
senile  dementia  may  have  a  common  cause  ("  The  Rela- 
tions of  Renal  Diseases  to  Mental  Derangement."  Pro- 
ceedings of  the  American  Medico-Psychological  Asso- 
ciation, vol.  vi.,  by  W.  L.  Worcester,  M.D.,  Assistant 
Physician  and  Pathologist,  Danvers  Insane  Hospital). 

Dr.  M.  Allen  Starr,  of  New  York,  believes  that  among 
several  causes  of  neurasthenia  and  melancholia  a  toxic 
origin  occupies  a  prominent  place.  In  such  cases  "  the 
urine  is  irregular  in  quantitj',  at  times  scanty,  of  high 
color  and  of  high  specific  gravity ;  at  other  times  pro- 
fuse, light,  and  of  low  specific  gravity,  and  at  all  times  it 
contains  large  quantities  of  indican"  or  indoxyl."  Ex- 
actly what  the  toxic  agent  is  Dr.  Starr  does  not  "say.  He 
says  that  "  indican  or  Indoxyl  is  the  one  particular  thing 
found  in  the  urine  in  varying  quantities  according  to  the 
general  condition  of  the  patients,  and  yet  I  do  not  sup- 
pose that  indican  is  the  active  poison  "  ("  Toxic  Origin  of 
Neurasthenia  and  Melancholia,"  by  M.  Allen  Starr,  New 
York  Medical  Record,  May  11,  1901). 

The  analyses  that  have  come  under  the  writer's  own 
observation  give  the  following  results  for  melancho- 
lia: Quantity  diminished,  specific  gravity  diminished, 
solii^  diminished,  tiropJuiiii  increased,  urea  diminished, 
indican  increased,  vn'c  acid  diminished  or  increased, 
sulphates  diminished,  earthy  and  alkaline  phosphates 
diminished,  albumin  generally  absent.  From  all  these 
observations  it  may  be  concluded  that  in  melancholia 
and  neurasthenia  there  is  imperfect  elimination  from  the 
kidneys  of  the  ordinary  waste  products  of  the  blood,  and 
that  there  is  impaired  intestinal  digestion  with  more  or 
less  decomposition  of  the  contents  of  the  intestinal  tract. 
As  with  the  pathological  condition  of  the  blood  so  with 
the  kidney  disturbance,  it  is  difficult  to  say  whether  these 
functional  irregularities  are  the  cause  or  the  result  of  the 
mental  disease.  The  writer  inclines  to  the  opinion  that 
in  the  majority  of  cases  the  renal  disturbance  is  second- 
ary to  the  psychosis,  and  dependent  on  the  impaired 
functions  of  the  central  nervous  system. 

4.  In  disturbances  of  motility,  the  reflexes  may  be  ex- 
aggerated, diminished,  or  otherwise  modified  in  different 
psychoses.  In  the  earlier  stages  of  paresis  there  are  usu- 
ally exaggerated  knee-jerk  and  ankle  clonus,  followed 
by  a  progressive  failure  and  final  disappearance  of  these 
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phenomeaa  as  the  central  degeneration  advances.  As  a 
rule  the  deep  reflexes  are  diminished  in  those  varieties  of 
insanity  in  vyhich  depression  is  the  prevailing  feature, 
such  as  melancholia,  the  stuporose  stage  of  dementia  prce- 


Fio.  2820.— Case  XXVII.  Chronic  Melancholia.  Morbid  and  unin- 
hibited expression  ol  grief,  Darwin's  "grief  muscles"  In  contract- 
tion  producing  "horseshoe  mark."  (From  photograph  taken  by 
author.) 

cox,  and  dementia,  and  they  are  exaggerated  in  those 
varieties  in  which  activity  is  a  marked  symptom,  as  in 
mania.  The  temporary  disappearance  of  the  deep  re- 
flexes followed  by  their  reappearance  in  the  same  patient 
in  different  stages  of  the  functional  psychoses  is  an  evi- 
dence that  this  symptom  alone  is  not  necessarily  an  indi- 
cation of  organic  disease.  Absence  of  the  eye  reflexes, 
however,  is  usually  an  evidence  of  organic  brain  disease, 
and  is  most  frequently  noticed  in  paresis. 

In  hemiplegia  tlie  Babinski  reflex  appears  in  about 
seventy  per  cent,  of  the  cases,  according  to  Drs.  Walton 
and  Paul,  and  is  also  associated  with  pyramidal-tract  dis- 
ease. 

The  most  noticeable  evidences  of  disturbed  motility  are 
seen  in  the  changed  physical  expression  of  the  insane. 
AJl  outward  muscular  movements,  whether  of  the  face, 
trunk,  or  extremities,  succeed  definite  functional  activity 
of  some  portion  of  tlie  central  nervous  system.  It  fol- 
lows, then,  that  functional  or  organic  disturbance  of  the 
brain  in  insanity  must  lead  to  varying  peripheral  changes, 
both  those  of  expression  in  the  countenance  and  those 
consisting  of  peculiarities  of  gait,  posture,  and  other  mus- 
cular movements.  These  changes  in  physical  expression 
when  analyzed  resolve  themselves  under  the  following 
heads :  I.  Impairment  of  healthy  inhibition,  which  is  so 
frequently  associated  with  insanity,  and  one  result  of 
which  is  weakening  of  the  faculty  of  attention.  II.  Ex- 
cessive or  defective  nerve-muscular  activity  of  an  invol- 
untary character,  dependent  upon  morbid  irritation  or 
degeneration  of  the  cerebral  structure. 

I.  In  health  the  inhibitory  function  is  exercised  in  a 
twofold  manner :  First,  in  checking  irrelevant  trains  of 
thought,  repressing  whatever  is  impertinent  to  the  sub- 
ject engaging  the  attention;  and  secondly,  in  checking 
certain  muscular  movements  which,  though  they  natur- 
ally follow  the  stimulations  which  have  preceded  them, 
still,  for  the  time  being  and  with  other  objects  in  view, 
are  undesirable  and  out  of  place. 


In  the  early  development,  of  insanity  one  of  the  first 
symptoms  to  attract  the  notice  of  the  friends,  and  to 
arouse  their  suspicions  of  mental  disturbance,  is  a  mani- 
fest inability  on  the  part  of  the  patient  to  concentrate  his 
attention.  This  will  declare  itself  in  various  ways.  The 
patient  becomes  inaccurate.  If  a  mechanic,  he  either  ac- 
complishes less  work  or  is  careless;  if  in  business,  he 
makes  frequent  mistakes  and  fails  to  fulfil  important  ob- 
ligations. All  this  inaccuracy  and  omission  of  detail  are 
due  to  varying  degrees  of  self-abstraction.  The  patient, 
has  lost  the  power  of  successfully  inhibiting  the  fleeting" 
thoughts  or  suspicions  which  crowd  his  mind  and  which 
supplant  the  ideas  that  immediately  concern  his  daily 
work  and  life. 

The  asylum  workshop  affords  an  excellent  illustration. 
Here  you  may  studv  inhibitory  incapacity  in  every  stage 
of  development.  A  stranger  enters  the  room  and  prob- 
ably half  of  the  patients  will  cease  working,  some  will 
arise  from  their  seats,  and  possibly  one  or  more  will  walk 
about  the  newcomer,  looking  him  over  inquisitively  and 
either  talking  to  themseh'es  or  to  the  visitor.  And  in 
what  a  scattered  and  desultory  wa.y  is  much  of  the  work 
performed !  Evidently  ideas  irrelevant  to  the  occupation 
in  hand  absorb  and  divert  the  attention  of  these  diseased 
minds  into  other  channels.  In  just  the  proportion  that 
the  individual  possesses  inhibitory  capacity,  to  just  that 
extent  does  he  seem  capable  of  performing  successful  and 
intelligent  work. 

Bearing  in  mind,  then,  that  weakening  of  healthy  in- 
hibition is  one  of  the  first  results  of  insanity,  we  find  this 
impairment  of  the  inhibitory  capacity  manifested  in  the 
physical,  and  particularly  the  facial,  expression  of  the 
insane  in  two  ways : 

1.  There  is  inability  to  control  the  movements  of  the 
facial  muscles.  The  insane  make  few  attempts  at  con- 
cealing the  facial  expression  of  their  feelings.  With 
them  impaired  inhibitory  power  interferes  with  that 
slight  volitional  control  which  we  possess  over  those 
facial  movements  that  habitually  follow  certain  emo- 
tions. In  the  familiar  language  of  daily  life  the  insane 
look  very  much  as  thej  feel,  and  their  attempts  at  con- 
cealing their  real  emotions  are  few  and  unsuccessful. 

2.  For  the  same  reason  that  there  is  impaired  inhibition, 
there  is  inability 
to  concentrate  the 
attention,  the  re- 
sult of  which  is 
an  expression  of 
self-  absorption 
quite  peculiar  and 
characteristic  of 
the  disease. 

The  insane  pa- 
tient makes  few 
and  ineflfectual  at- 
tempts at  disguis- 
ing the  feelings 
wliich  oppress 
him.  The  con- 
flicting emotions 
by  which  he  is 
'disturbed  are  re- 
flected through 
the  various  motor 
tracts  to  the  face, 
and  as  a  result  we 
may  often  read 
the  character  of 
the  delusions 
which  preoccupy 
the  mind.  Thus 
the  expression  of 
the  countenance 
in  acute  melan- 
cholia is  generally  quite  characteristic  of  a  depressed 
state  of  the  feelings;  and  what  is  especially  noteworthy 
is  the  fact  that  this  diseased  expression  is  far  more  in- 
tense than  would  be  the  expression  of  similar  emotions 


Fie.  2821.— Case  LV.  Acute  Melancholia. 
Marked  and  characteristic  innervation  ol 
Darwin's  "  grief  muscles."  intense  mcjtor 
disturbance.  (From  photograph  taken  liy 
author.) 
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in.  the  same  individual  In  ^health.  Impaired  inhibition 
does  not  exercise  any  restraining  influence  upon  the 
countenance,  and,  whether  alone  or  in  the  presence  of 


are  another  evidence  of  the  inability  of  the  patient, 
through  impaired  Inhibition,  to  control  the  outward 
manifestation  of  the  inner  feelings.  These  same  feelings 
exist  in  health,  oftentimes  with  great  intensity,  and  yet 
how  perfectly  are  they  concealed  I  In  this  connection  it 
is  interesting  to  note  that  in  the  weaker  mental  condi- 
tions of  childhood  these  same  feelings  and  emotions  are 
frequently  and  as  clearly  represented  in  changes  of  facial 
expression  as  are  the  corresponding  emotional  states  in 
the  faces  of  the  adult  insane.  The  main  difference  lies 
in  this  fact,  however,  that  in  childhood  inhibition  through 


Fig.  2823.— Case  X.    AltematlnK  Insanity.    Exhilarated  stage. 


Fig.  2823.— Case  X.    Alternating  Insanity.    Depressed  stage.    Ocular 
divergence. 


others,  the  melancholiac  presents  the  furrowed  brow,  the 
anxious  and  distressed  expression  about  the  eyes  and 
mouth  that  are  characteristic  of  these  especial  emotions, 
whether  they  proceed  from  natural  or  morbid  causes. 
The  only  difference  is  that  the  normal  manifestation  of 
grief  is  modified  by  healthy  inhibition,  while  morbid 
sorrow  is  persistent,  intense,  and  not  subject  to  out- 
ward restraint. 

Figs.  3830  and  3831,  Cases  XXVII.  and  LV.,  illustrate 
the  complete  abandonment  of  the  patient  to  the  predomi- 
nant emotion,  the  individual  making  no  effort  whatever 
to  control  the  expression  of  the  feelings.  Case  X.,  Figs. 
3833  and  3833  respectively,  show  the  transition  of  ex- 
pression in  the  alternating  phases  of  exhilaration  and  de- 
pression, both  cases  being  subjects  of  manic-depressive 
insanity.  In  acute  mania  inhibition  exercises  no  restrain- 
ing influence  whatever  over  the  constant  nerve-muscular 
activity  which  so  transforms  the  physiognomy.  Case 
XLII.,  Fig.  3818,  illustrates  how  completely  has  intelli- 
gent control  over  the  features  been  swept  away  by  the 
storm  raging  within  the  cerebral  centres. 

The  faces  of  the  chronic  delusional  insane  show  quite 
clearly  the  absence  of  healthy  inhibition.  Thus  the  sly, 
distrustful  glance,  the  bitter,  lowering  look  of  hatred 
and  enmity,  the  self-satisfied  air  of  exaltation,  or  the  de- 
jected countenance  of  self-abasement,  are  expressioiis 
quite  frequently  noted  among  this  class  of  insane,  and 


the  will  has  not  been  developed,  while  among  the  adult 
insane  it  has  been  weakened  by  disease. 

Case  XII.,  Fig.  3834,  quite  plainly  manifests  in  his 
countenance  his  all-absorbing  egotism.  In  sitting  for  his 
portrait  he  chose  his  own  position,  arranging  with  great 
care  his  decorations,  consisting  of  old  buttons,  bits  of 
glass,  brass  wash-bowl  chains,  etc.,  which,  as  he  im- 
agined, possessed  great  value.  The  violin,  which  he  made 
himself  out  of  limited  matei-ials,  and  with  an  old  knife  and 
awl,  he  was  anxious  to  display  as  a  Cremona  Instrument 
of  rare  worth.  The  inconsistency  of  his  real  position  (that 
of  confinement  for  life  in  an  asylum),  the  utter  worthless- 
ness  of  his  jewelry  and  Improvised  insignia  do  not  in  the 
least  lead  to  the  inhibition  of  the  expressions  of  moi-bid 
vanity  and  self-importance  which  pervade  his  counte- 
nance. Indeed,  in  nearly  all  forms  of  acute  or  chronic 
Insanity  characterized  by  active  persistent  ideas  there 
will  be  noticed  in  the  facial  expression  a  complete  aban- 
donment to  the  prevailing  morbid  emotions,  with  scarcely 
any  attempt  at  inhibition. 

II.  The  second  manner  in  which  the  physical  expres- 
sion of  health  is  modified  by  Insanity  is  through  excessive, 
deficient,  or  automatic  neree-muscular  activity  of  an  invol- 
untary character,  dependent  upon  morbid  ii-ritation  or  de- 
generation of  the  cerebral  cell  structure. 

It  may  be  stated  that  all  those  movements  which  are 
caiised  by  irregular  cell  activity  of  the  cerebral  centres 
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have  one  characteristic  distinguisliing  them  from  the 
ordinary  changes  of  facial  expression:  they  are  entirely 
meaningless,  subserve  no  purpose,  and  do  not  conform  to 
any  of  the  -well-known  expressions  of  tlie  emotions,  as 
grief,  joy,  etc.  In  health  the  expression  of  these  emo- 
tions is  always  recognized  by  certain  well-known  mus- 
cular contractions  which  observation  Mas  taught  us  are 
characteristic  of  corresponding  mental  states.  We  kno  w , 
for  instance,  that  laughter  will  be  manifested  by  contrac- 
tion of  the  corrugators,  of  the  nialaris,  and  of  the  great 
zygomatic ;  in  grief  we  know  that  the  eyeballs  will  be 
rolled  a  little  upward  and  inward,  and  that  the  contrac- 
tion of  the  central  fibres  of  t\y6  frontalis  acting  upon  the 
corrugators  will  produce  a  peculiar  and  very  characteris- 
tic wrinkling  of  the  forehead  above  and  between  the  eyes, 
and  that  the  depi-essores  angiiU  oris  will  draw  down  the 
corners  of  the  mouth.  These  muscular  contractions  fol- 
low in  a  certain  definite  manner  their  causative  mental 
states.  So  regularly  and  constantly  do  they  succeed 
their  antecedent  mental  conditions  that,  given  the  slate 
of  mind,  the  resulting  movements  of  expression  can  be 
foretold  even  before  their  appearance.  Hence  the  expres- 
sions of  the  emotions  can  be  easily  separated  into  groups : 
thus  we  have  the  expression  of  joy,  grief,  disgust,  and  all 
the  others. 

On  the  other  hand,  the  movements  under  discussion 
are  not  regular,  do  not  indicate  any  particular  state  of 
mind,  but  represent  rather  that  iri'egular  and  interrupted 
action  of  the  brain  cells  which  often  takes  place  in  acute 
insanity,  and  is  of  very  frequent  occurrence  in  the  degen- 
erative brain  conditions  of  chronic  alienation. 

To  avoid  confusion  we  may  study  this  phase  of  the 
physical  expression  of  the  insane  under  three  heads : 

I.  As  representing  states  of  excessive  nerve-muscular 
activity  due  to  central  irritation. 

II.  As  representing  states  of  deficient  nerve-muscular 
activity  due  to  central  degeneration. 

III.  As  representing  states  of  automatic  cell  activity  in 
the  cerebrum  occurring  not  infrequently  in  acute  insan- 
ity, and  quite  constantly  in  the  chronic  form  of  the  dis- 
ease. 

I.  Physical  Expression  of  tlie  Insane  Caused  hy  Excessive 
Ne/ne-mwscular  Activity. — A  certain  constant  and  regular 
transmission  of  nerve  force  from  the  central  cells  to  the 
muscular  periphery  is  natural  and  in  accordance  with 
health.  Indeed,  a  state  of  general  good  health  demands 
this  outward  relief  for  the  potential  energy  constantly 
accumulating  within  the  brain  cells.  Thus  the  excessive 
muscular  activity  of  all  young  and  growing  animals,  the 
playfulness  of  young  dogs  and  kittens,  the  pranks  and 
follies  of  boyhood,  are  oftentimes  merely  the  expression 
of  this  great  natural  law.  In  adult  life  the  potential 
energy  of  cerebral  cells  is  manifested  in  more  practical 
and  useful  ways,  but  still  in  the  most  tangible  results 
of  a  successful  business,  mechanical,  or  professional  life 
we  recognize  the  outward  manifestation  of  the  poten- 
tial energy  which  has  been  stored  up  within  the  brain 
cells  until  the  proper  stimulation  called  forth  its  dis- 
charge. 

In  diseased  conditions  of  the  brain,  however,  the  path- 
ological irritation  of  these  delicate  nerve  centres  may  be 
so  great  as  to  overcome  any  acquired  inhibitory  resis- 
tance, and  thus  liberate  an  excess  of  nerve  force  which 
will  seek  an  outlet  in  the  usual  way  by  passing  along  the 
efferent  motor  tracts  to  the  muscles,  and  there  appearing 
as  muscular  movement.  Thus  it  is  that  in  the  functional 
or  organic  brain  disturbances  of  insanity,  abnormal  mo- 
tor activities  are  a  frequent  accompaniment  of  disturbed 
states  of  mind. 

Pathological  motor  activity  is,  as  we  have  seen,  spas- 
modic, irregular,  and  purposeless.  The  most  striking 
illustration  of  this  fact  is  afforded  by  cases  of  chorea  and 
epilepsy.  There  seem  to  be  good  reasons  for  supposing 
that  in  these  diseases  the  brain  cells  are  in  an  unstable 
condition,  owing  to  hereditary,  traumatic,  or  nutritive 
disturbances,  and  that,  as  Gowers  says,  the  discharge  of 
these  same  cells  "may  depend  on  the  production  of  force 
within  being  increased  in  excess  of  the  resistance,  or  on 


the  resistance  being  duly  lessened  "  ("  Epilepsy  and  other 
Chronic  Convulsive  Diseases,"  p.  313). 

In  the  active  stages  of  mania  and  melancholia,  in  the 
acute  excitement  which  sometimes  occurs  in  paresis  and 
other  organic  diseases  of  the  brain,  this  same  discharge 
of  nerve  force  takes  place.  The  unceasing  jactitation  of 
acute  mania,  the  restlessness  of  melancholia,  are  familiar 
illustrations.  Such  patients  are  apt  to  be  in  a  state  of 
constant  muscular  activity,  pacing  the  floor,  tearing  their 
clothing,  and  destroying  whatever  comes  in  their  way. 

These  irregular  and  motiveless  movements  of  the  in- 
sane are  earliest  manifested  in  the  facial  muscles.  The 
extreme  sensitiveness  of  this  region  to  cerebral  conditions, 
and  the  weaker  inhibitory  control  which  the  brain  pos- 
sesses over  these  delicately  poised  muscles,  are  reasons 
why  the  face  so  often  presents  the  first  physical  manifes- 
tations of  the  advancing  mental  disease.  Very  frequently 
the  muscular  disturbance  does  not  extend  beyond  the 
face ;  but  it  is  quite  rare  that  this  region  does  not  show 
some  evidence  of  the  morbid  irritation  of  the  brain  cells. 
When  the  face  alone  is  disturbed  in  this  way,  the  result- 
ing expression  is  quite  peculiar,  and  resembles  those 
meaningless  contractions  that  are  produced  when  a  mild 
galvanic  current  is  passed  through  these  muscles.  The 
muscles  are  gently  but  continuously  contracted,  particu- 
larly those  about  the  forehead,  at  the  root  of  the  nose, 
and  about  the  mouth,  giving  to  the  patient  a  peculiar 
kind  of  troubled  or  anxious  expression.  It  is  often  no- 
ticed by  the  friends  at  a  very  early  stage  of  the  disease, 
and  they  will  tell  you  that  the  patient  does  not  look  nat- 
ural, that  his  countenance  has  a  strained,  intense  look, 
quite  different  from  his  normal  expression,  but  still  very 
difficult  to  describe. 

In  Case  XLII.  (Pig.  3818),  the  patient  was  entirely  in- 
coherent, and  in  a  state  of  constant  muscular  agitation. 


Fig.  2834.— Case  XII.    Paranoia.    Morbid  egotism  and  loudness  for 
display.    (From  photograpli  taken  by  author.) 

He  was  destructive,  and  almost  too  confused  to  eat  his 
meals,  so  that  frequent  feeding  with  the  nasal  tube  be- 
came necessary.  The  staring  eyes,  wrinkled  forehead, 
dry,  dishevelled  hair,  and  torn  coat  are  in  striking  con- 
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FIG.  2825.  —  Case  XXXIX. 
Acute  Mania.  As  he  appear- 
ed on  arriTal  at  asylum  from 
prison.  Morbid  innervation 
ol  facial  muscles.  (From 
ptiotograph  taken  by  author.) 


trast  with  Fig.  3819,  in  which  the  hair  has  assumed 
its  natural  condition,  the  face  is  smooth,  and  tlie  eyes  are 
calm  and  quiet. 

In  cases  of  melancholia  with  motor  disturbance  we  see 
the  effects  of  central  irritation  retiected  in  muscular  agi- 
tation. Sometimes  the  patient  will  pace  the  floor_  wring- 
ing the  hands,  groaning  and  moaning,  or  the  excitement 
will  become  so  intense  as  to  lead  to  an  impulse  to  tear  or 
destroy  whatever  comes  within  reach. 

In  many  cases  of  chronic  insanity  almost  constant 
tooth -grinding  is  a  noticeable  feature,  and  another  illus- 
tration of  morbid  transmission  of  nerve  force  from  the 
central  cells  to  the  muscular 
periphery.  Tooth  -  grinding 
is  not  xmcommon  in  nervous 
children,  and  is  of  very  fre- 
quent occurrence  in  the  in- 
sanity proceeding  from  struc- 
tural brain  disease.  It  is 
noticed  oftener  in  connection 
with  paresis  than  with  any 
other  disease.  In  passing 
through  wards  for  demented 
patients  it  is  a  familiar  sound, 
and  sometimes  is  made  with 
such  force  that  it  can  be  heard 
at  a  distance  of  thirty  or  fort>' 
feet.  Warner  thus  alludes  to 
this  symptom :  "  Tooth-grind- 
ing is  produced  by  the  action 
of  the  deeply  situated  ptery- 
goid muscles;  champing  of 
the  jaws  is  produced  by  the 
masseter  and  temporal  muscles ;  all  these  muscles  are  sup- 
plied by  the  fifth  nerve,  and  it  is  to  their  condition  that 
we  must  look  for  information  as  to  the  condition  of  the 
central  origin  of  the  nerve. "  By  means  of  the  Gasserian 
ganglion  and  small  nerve  filaments  branching  from  it, 
the  ififth  nerve  is  brought  into  intimate  connection  with 
the  dura  mater  and  adjacent  membranes.  In  chronic  in- 
sanity associated  with  dementia  these  membranes  ai'e 
nearly  always  found  to  be  in  a  pathological  condition. 
It  is  quite  natural,  therefore,  that  morbid  sensations 
should  be  transmitted  from  these  diseased  membranes, 
through  the  sensory  brandies  of  this  portion  of  the  fifth 
nerve,  back  to  its  origin  in  the 
pons  Varolii  and  medulla,  and 
thence  be  reflected  outward 
along  its  motor  tract  to  the 
pterygoid  and  masseter  mus- 
cles. 

In  many  cases  of  maniacal 
excitement  attention  has  been 
called  to  the  dry,  rough,  and 
almost  bristling  condition  of 
the  hair.  In  those  patients 
who  have  recovered  from 
mania  the  hair  i-esumes  its 
normal  condition,  is  softer,  and 
more  easily  kept  in  place. 
Illustrations  of  this  are  seen 
in  Cases  XXXIX.  (Figs.  3835 
and  3836)  and  XLII.  (Figs. 
3818  and  3819).  In  chronic  or 
in  recurrent  mania  the  dry  and 
bristling  state  of  the  hair  is  of 
common  occurrence.  One  case  under  (he  writer's  observa- 
tion, that  of  a  woman,  was  characterized  by  exacerbations 
of  excitement,  and  at  these  times  her  haii'  was  exceedingly 
drj'  and  stood  out  in  a  striking  way  all  about  her  head  and 
face.  In  two  cases  the  hair  was  naturally  curly,  but,  as 
one  result  of  the  active  mental  excitement,  there  seemed 
to  be  imparted  to  it  a  stiffness  quite  difEerent  from  that 
produced  by  the  curliness;  each  individual  hair,  during 
the  period  of  excitement,  appeared  to  have  a  special 
prominence  of  its  own. 

This  singular  condition  of  the  haii-,  in  states  of  active 
mental  excitement,  has  been  alluded  to  by  Darwin  in  his 


Fie.  3826. —  Case  XXXIX. 
Taken  at  time  of  •discharge 
and  recovery.  Disappear- 
ance of  morbid  innerva- 
tion, improved  nutrition. 
(From  photograph  taken  by 
author.) 


"  Expression  of  the  Emotions  in  Man  and  Animals. "  His 
explanation,  which  is  undoubtedly  correct,  affords  an- 
other illustration  of  excessive  nerve-muscular  activity 
following  cerebral  cell  irritation.  Every  hair  sac  is  pro- 
vided with  delicate  unstriped  muscular  Shvea—airectores 
pili.  These  minute  involuntary  muscles  are  exceedingly 
liable  to  contracf  under  the  influence  of  strong  emotions, 
such  as  fear  and  anger,  as  well  as  from  the  effects  of  cold. 
The  contraction  of  these  muscles  causes  a  more  or  less 
complete  erection  of  the  hair  shaft.  Darwin  concludes 
that  "  the  erection  of  the  dermal  appendages  is  a  reflex 
action,  independent  of  the  will :  and  this  action  must  be 
looked  at,  when  occurring  under  the  influence  of  anger  or 
fear,  not  as  a  power  acquired  for  the  sake  of  some  advan- 
tage, but  as  an  incidental  result,  at  least  to  a  large  extent, 
of  the  sensorium  being  affected  "  {op.  eit.,  p.  103). 

In  the  active  mental  excitement  of  mania,  acute  or 
chronic,  persistent  irritation  of  the  cerebral  cell  structure 
leads  to  the  transmission  of  nerve  force  along  this  chan- 
nel to  the  arrectores  pili — all  the  more  readily  because  the 
natural  emotions  of  fear  and  anger  have  made  this  a  cus- 
tomary route.  Hence  in  those  forms  of  insanity  which 
are  accompanied  by  excessive  nerve-muscular  activity 
this  erection  of  the  hair  is  an  almost  inevitable  result. 
This  couilition  of  the  hair  is  seen  only  in  those  forms  of 
mental  disease  which  are  characterized  by  active  excite- 
ment or  marked  emotional  disturbance.  The  bristling  and 
erection  is  intensified  by  the  dryness  and  roughness  of 
the  hair  due  to  the  impaired  action  of  the  subcutaneous 
glands.  Darwin  also  informs  us  "  that  with  man  the 
hairs  on  the  front  of  the  head  which  slope  forward,  and 
those  on  the  back  of  the  head  which  slope  backward,  are 
raised  in  opposite  directions  by  tlie  contraction  of  the  oc- 
cipito-fronialis  or  scalp  muscle"  {ibid.,  p.  397).  This 
muscle  is,  as  we  have  seen,  often  kept  in  a  state  of  un- 
natural tension  in  conditions  of  pathological  cerebral  ex- 
citement, and  hence  its  action  would  assist  the  arrectores 
pili  in  maintaining  an  erect  and  bristling  state  of  the  hair. 

II.  Physical  Expression  of  the  Insane  Caused  by  Defi- 
cient Nerve-muscular  Activity  due  to  Central  Degeneration. 
— Deficient  nerve-muscular  activity  plays  a  prominent 
part  in  the  etiology  of  the  physical  expression  of  insan- 
ity. A  recognition  of  its  existence  in  any  case  frequently 
enables  the  physician  to  make  a  correct  diagnosis  and 
prognosis  of  the  mental  disease  affecting  the  patient.  In 
nearly  all  forms  of  chronic  Insanity  accompanied  by  men- 
tal eufeeblement,  deficient  nerve-muscular  activity  corre- 
sponds to  the  degree  of  mental  impairment. 

Whatever  the  pathological  alteiations  in  the  brain  cells 
may  be,  varying  degrees  of  motor  impairment  constitute 
one  very  constant  result  in  all  cases  of  chronic  insanity 
attended  with  mental  weakness.  We  have  already  no- 
ticed how  excessive  nerve-muscular  activity  characterizes 
nearly  all  attacks  of  acute  mania,  as  well  as  the  excited 
stage  of  paresis,  and  the  tempomry  exacerbations  of  ex- 
citement occurring  in  dementia.  In  the.se  cases  the  nerve 
force  is  discharged  in  excess  of  the  power  of  resistance, 
either  because  the  inhibitory  power  itself  is  diminished,  or 
because  there  is  an  excess  of  nerve  force  generated  within 
the  nerve  centres.  On  the  other  hand,  in  cases  of  persis- 
tent and  long-continued  acute  insanity,  as  well  as  in 
clu'onic  insanity  associated  with  the  varying  degrees  of 
dementia  above  mentioned,  deficient  nerve-muscular  ac- 
tivity is  a  prominent  symptom.  And  the  inference  seems 
a  legitimate  one,  that  this  deficient  nerve-muscular  activ- 
ity represents  or  corresponds  to  certain  degenerative  proc- 
esses occurring  within  the  brain  cells.  This  deficient 
nerve-muscular  activity  varies  from  the  slightest  motor 
impairment  in  a  few  of  the  delicate  facial  muscular 
strands  to  an  extreme  degree  of  general  muscular  paresis. 

This  deficient  nerve-muscular  activity  represents  im- 
perfect or  weakened  innervation  on  the  part  of  the  cen- 
tral organ— the  brain.  All  nerve  tissue  is  endowed  with 
one  pecuhar  property,  that  of  sensibility.  By  means  of 
It,  "  the  nerve  cells  feel  excitation  from  without  and  re- 
act in  consequence,  by  virtue  of  the  excitement  of  their 
natural  affinities"  (Luys,  "The  Brain  and  its  Functions," 
p.  81).     Impaired  sensibility  of  the  nerve  cells  is  a  fre- 
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quent  result  of  protracted  attacks  of  acute  insanity,  and 
a  constant  accompaniment  of  the  various  forms  of  de- 
mentia. And  in  such  cases  there  is  imperfect  reaction 
to  tlie  various  sensory  stimulations  which,  in  health,  are 
being  constantly  transmitted  from  the  periphery  to  the 
higher  nerve  centres  of  the  brain.  Dementia  is  charac- 
terized by  imperfect  responsiveness  to  external  impres- 


FiG.  3837.— Case  LI.  Cbronic  Dementia.  Showing  peculiar  and  un- 
comfortaWe  attitude  assumed  by  demented  person  as  a  result  ol 
morWd  and  persistant  nerve-muscular  activity.  (From  pSotograph 
taken  by  author.) 


sions.  It  is  difficult  to  arouse  and  interest  such  patients. 
They  care  little  for  their  surroundings;  they  eat  and 
sleep,  but  their  energy  seems  lost.  They  lie'  or  stand 
around  in  a  listless  way,  and  oftentimes  it  is  necessary  to 
speak  to  them  in  a  louder  voice  in  order  to  attract  their 
attention. 

Impaired  nervous  sensibility  is  attended  with  imperfect ' 
motor  reaction,  probably  for  the  reason  that  the  afferent 
and  efferent  tracts  do  not  transmit  impulses  to  and  from 
the  brain  as  readily  as  in  health,  and  also  because  the 
brain  cells  themselves  are  less  sensitive.  Those  regions 
which  in  health  are  most  responsive  to  this  excitation 
are  very  apt  to  be  the  first  to  become  affected  in  diseases 
of  the  central  nervous  system.  For  this  reason  the  face, 
in  the  earliest  stages  of  dementia,  begins  to  show  evi- 
dences of  impaired  innervation.  The  lines  about  the 
eyes,  the  forehead,  and  the  mouth,  which  were  formerly 
well  defined  and  which  represented  the  healthy  muscular 
tonicity  already  referred  to,  begin  to  lose  their  precision 
and  appear  to  be  smoothed  out.  The  peculiar  pose  of  the 
features,  due,  as  we  have  seen,  to  the  continuous  trans- 
mission of  nervous  force  along  the  various  efferent  nerve 
tracts  to  the  muscular  periphery,  and  which  gives  what 
we  call  character  to  each  individual  countenance,  seems 
to  have  lost  its  definiteness.  As  a  result  the  face  begins 
to  lose  its  expression,  and  in  the  very  earliest  stages  of 
the  disease  constitutes  a  painful  symptom  for  the  friends 
to  behold,  and  leads  the  physician  to  make  a  grave  diag- 
nosis and  prognosis. 

This  defective  nerve-muscular  activity,  which  is  first 
manifested  in  the  faces  of  demented  patients,  in  time  ex 
tends  to  the  larger  muscles  of  the  extremities.     Demented 
patients  become  clumsy,  and,  if  good  mechanics,  gradually 


lose  the  muscular  precision  which  formerly  characterized 
their  work.  Quite  frequently  such  individuals  are 
obliged  to  give  up  a  certain  line  of  skilled  labor  in  which 
they  formerly  excelled,  and  undertake  a  less  exacting 
branch  of  the  work,  or  renounce  it  entirely  before  it  be- 
comes fully  apparent  that  their  mental  health  is  being 
seriously  undermined.  At  a  still  later  stage  of  the  dis- 
ease the  muscles  of  locomotion  become  impaired,  and  the 
patient  grows  clumsy  in  gait. 

In  the  wards  for  demented  palients  in  a  large  asylum 
one  is  struck  with  the  slow,  lumbering  gait  of  the  pa- 
tients, with  their  lifeless  attitudes  and  the  general  ab- 
sence of  healthy  muscular  activity  which  is  evident  on 
every  side.  A  party  of  demented  persons  is  easily  recog- 
nizable at  a  distance.  Their  muscles,  like  their  clothing, 
seem  to  Itancj,  and  there  is  none  of  that  elasticity  of 
movement  characteristic  of  health. 

This  progressive  muscular  failure  is  quite  noticeable  in 
the  cases  of  terminal  dementia,  which  constitute  so  large 
a  proportion  of  the  population  of  public  hospitals  for  the 
insane.  Oftentimes  these  patients  are  under  observation 
for  years.  In  the  earlier  stages  of  their  ksyhim  residence 
they  are  capable  of  performing  much  -manual  labor. 
Gradually,  as  their  dementia  advances,  they  become  less 
capable  of  sustained  woi'k;  they  may  grow  fleshy,  but 
their  muscles  become  weaker  and  more  unreliable ;  and 
finally  they  cease  to  be  efficient  workers,  and  spend  their 
time  in  the  ward  or  on  the  grounds,  lying  or  lounging 
about  in  a  listless  way.     In  these  cases  there  is  a  real 


Ftg.  2838.— Case  LVIII.  Chronic  Dementia.  Peculiar  and  uncom- 
fortable attitude  maintained  daily  for  years.  Automatic  nerve- 
muscular  activity.    (From  photograph  taken  by  author.) 


failure  in  nerve-muscular  force,  which  is  represented  \>y 
an  inability  to  enter  into  mechanical  employment,  as  was 
formerly  their  wont. 

In  cases  of  structural  brain  disease  the  order  in  which 
failure  of  muscular  innervation  occurs  is  quite  interesting. 
First  the  muscles  about  the  mouth  begin  to  show  weak- 
ness; then  those  about  the  forehead  and  between  the 
eyes ;  later,  the  articulation  begins  to  fail  and  to  grow 
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more  tliickand  indistinct;  and  the  muscles  of  deglutition 
respond  so  feebly  to  innervation  that  the  act  of  swallow- 
ing is  rendered  clumsy  and  difficult,  and  the  patient  is  in 


Fig.  2839.— Case  LX.  Chronic  Dementia.  Uncomfortable  attitude 
maintained  for  a  long  period.  Automatic  nerve-muscular  activity. 
(From  photograph  taken  by  author.) 

danger  of  choking.  Finally,  the  larger  muscles  of  the 
extremities  begin  to  weaken ;  the  drooping  head,  shoul- 
ders, and  arms,  and  the  shuffling,  clumsy  gait  indicate 
the  steady  progress  of  the  brain  disease. 

Warner  says:  "In  a  strong  and  healthy  man  the  head 
is  held  erect  and  symmetrical,  unless  some  central  condi- 
tion or  external  agent  changes  the  posture.  In  a  strong 
man  the  centre  of  the  forehead  is  in  the  mid-plane  of  the 
body,  the  antero-posterior  and  the  transverse  axes  are 
horizontal,  with  both  eyes  on  the  same  level;  this  is  a 
normal  position  of  quiescence  "  ("Physical  Expression," 
International  Scientific  Series,  p.  185). 
•In  cases  of  progressive  dementia,  in  the  advancing 
stages  of  paresis,  this  failure  of  innervation  is  quite  com- 
monly seen  in  the  drooping  of  the  head. 

In  many  cases  the  lower  jaw  drops  on  account  of  rel- 
axation in  those  muscles  which  support  it;  this  gives  to 
the  face  an  elongated  expression,  and  quite  frequently 
occasions  the  open,  stupid-looking  mouth  so  often  seen 
in  dementia. 

Defective  innervation,  as  we  have  seen,  finally  extends 
to  all  the  muscles,  and  produces  that  peculiar  drooping 
of  the  body,  shoulders,  arms,  and  even  fingers,  and  that 
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almost  indescribable,  but  when  once  seen  never-to-be-for- 
gotten, clumsiness  of  gait  and  attitude  so  characteristic 
of  demented  patients. 

III.  Physical  Expression  of  the  Insane,  Caused  by  or 
Representing  States  of  Automatic  Cell  Activity  in  the  Cere- 
brum, Oceurnng  not  Infrequently  in  Acute  Insanity,  and 
Q.uite  Constantly  in  tlie  Chronic  Forms  of  the  Disease.-w—A. 
high  volitional  power  distinguishes  man  from  the  lower 
animals.  Even  the  mest  highly  developed  of  these  lower 
orders  possess  limited  volitional  powers.  In  tliem  life  is 
largely  automatic,  and  distinct  purposive  direction  of 
their  actions  is  slight.  Many  of  their  acts  that  seem  to 
display  a  high  degree  of  intelligence  and  to  suggest  tlio 
power  of  voluntary  selection  prove,  on  close  examina- 
tion, to  be  merely  the  result  of  an  unreasoning  instinct 
which  would  not  have  admitted  of  any  other  course.  In 
man,  on  the  contrary,  while  his  daily  life  is  largely  made 
up  of  various  automatic  activities,  still  the  range  of  pur- 
posive selection  is  large,  so  that  the  "mechanism  of 
thought  and  feeling  "  is  made  to  serve  the  best  interest 
of  the  individual  through  the  guidance  of  the  will. 

In  some  way,,  at  present  obscurely  understood,  will 
power  and  functional  activity  of  the  cortex  are  mutually 
interdependent.  Hence  disturbance  of  these  centres  in 
Insanity,  caused  by  impaired  nutrition,  defective  func- 
tional activity,  or  more  gross  structural  lesions,  weakens 
the  will  power  of  the  individual.  The  functional  activ- 
ity of  the  cortical  centres  may  be  completely  disarranged 
by  insanity,  and,  as  a  result,  the  normal  exercise  of  the 
will  maj  be  disturbed,  if  not  entirely  suspended.  At  the 
same  time,  however,  the  activities  of  the  basal  ganglia, 
no  longer  \mder  the  guiding  and  controlling  influences  of 
the  cortical  centres,  continue  automatically.     As  a  result, 


FIG.  2830.— Case  LXV.    Melancholia  with  Stupor.    Showine  persistent 
Tthor  )         ***  maintained  for  hours.    (From  photograph  toto  by 


purposeless  thought  and  action  of  an  automatic  character 
are  quite  apt  to  follow  those  serious  disturbances  of  the 
higher  cerebral  centres  during  attacks  of  severe  acute  and 
chronic  insanity. 

Automatic  activity  of  the  cerebral  centres  in  health  is 
subject  to  the  direction  of  the  will,  and  its  results  display 
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purpose.  Automatic  activity  of  these  same  centres  in 
disease  of  the  mind  secras  to  be  less  under  the  guidance 
of  the  will,  and  the  resulting  action  appears  purposeless. 


by  another,  and  a  number  of  seizures  renders  the  pros- 
pect of  still  others  quite  certain,  until  in  a  short  time  the 
disease  becomes  firmly  established.     Both    mania  and 


Fig.  2831.-Case  II.    Dementia  Praecox.    Cataleptic  stage.    Muscular  rigidity.    Negativism. 


In  proportion  as  the  will  power  is  weakened  by  the  brain 
disease  do  meaningless  automatic  activities  of  thought 
and  action  prevail. 

In  passing  through  the  wards  for  the  chronic  and  de- 
mented insane,  one  is  struck  with  the  evidences  on  every 
side  of  automatic  activity.  Here  you  will  notice  a  man 
walking  backward  and  forward  in  a  mechanical  way  for 
hours  together,  until  he  has  worn  a  beaten  path  in  the 
floor;  there  will  stand  one  who  picks  away  at  a  certain 
place  on  his  clothing  for  an  indefinite  period  until  he  has 
worn  the  garment  through  to  the  skin.  Quite  f  requentl}^ 
one  will  hear  curious  meaningless  noises  repeated  in  a 
mechanical  way — singular  repetitions  of  certain  words  or 
sentences  whofly  meaningless.  It  is  not  an  uncommon 
thing  for  chronic  patients  to  have  some  peculiar  word  or 
phrase,  or  even  a  single  articulate  sound,  and  to  repeat 
it  in  an  irrelevant  way  for  years.  In  like  manner  you 
will  meet  with  patients  who  make  strange  motions  with 
the  arms  and  hands,  and  take  singular  attitudes  in  a  me- 
chanical way.  It  is  difficult  to  arouse  the  attention  of 
such  patients ;  their  monotonous  repetition  of  words  and 
movements  continues  just  the  same,  regardless  of  the 
presence  of  others,  and  with  little  reference  to  any  at- 
tempts made  for  their  diversion.  All  this  variety  of  au- 
tomatic action  and  speech  would  seem  to  indicate  that 
the  healthy  functional  activity  of  the  higher  cerebral 
centres  has  been  disturbed  and'  partially  suspended,  and 
that  the  lower  centres  are  acting  mechanically  and  with- 
out the  normal  volitional  control. 

Prolonged  automatic  activity  in  thought,  speech,  and 
action,  among  the  insane,  suggests  a  serious  lesion  in  the 
higher  brain.  The  more  mechanical  and  purposeless  the 
words  and  acts  of  the  patient,  the  graver  is  the  prognosis. 

The  nervous  system  manifests  a  striking  tendency  to 
mechanical  repetition  of  any  process  once  initiated  within 
its  centres.     One  epileptic  attack  is  likely  to  be  followed 


melancholia  manifest  tendencies  to  repetitions  of  the  at- 
tack, and  each  new  attack  renders  the  probability  of  an- 
other quite  certain,  until  recurrency  or  permanent  insan- 
ity is  established. 

In  the  advanced  stages  of  fevers,  such  as  typhoid  and 
scarlatina,  the  higher  functions  of  the  mind  are  often  sus- 


FiG.  3832.— Case  II.    Dementia  Praecox.    Remission. 

pended,  either  from  exhaustion  or  because  tlie  cortical 
centres  have  been  disturbed  by  the  severity  of  the  febrile 
action.     In  these  grave  physical  conditions  the  automatic 
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and  purposeless  repetition  of  words  and  muscular  move- 
ments becomes  quite  noticeable.  Subsultus  tendinum, 
carphologia,  tiresome  utterance  of  some  particular  sound 
or  word,  indicate  that  the  higher  cerebral  functions  have 


of  the  patient  may  be  equally  grave,  for  the  reason  that 
healthy  functional  activity  of  the  cortex  has  been  per- 
manently disturbed  by  the  disease,  which,  though  not 


Fig.  3833.— Case  XIV.    Dementia  Praecox.    Cataleptic  state.  Muscular 
rigidity  and  negativism. 


FIG.  2834.— Case  XIV.    Dementia  Prsecox.    Eemisslon. 


been  suspended,  and  that  the  lower  centres  are  acting  at 
random  and  without  the  direction  of  the  former.  In  this 
case  the  prognosis  is  grave  because  the  vital  forces  them- 
selves are  waning  and  volitional  activity  is  suspended 
through  exhaustion  of  the  cortical  centres. 

In  chronic  insanity  the  prognosis  as  to  mental  recovery 


necessarily  fatal  to  life,  is  most  assuredly  so  to  mental 
restoration. 

For  the  reasons  just  outlined  the  chronic  insane  are  very 
likelyto  develop  objectionable  habits.  The  study  of  the 
physiological  origin  of  many  of  the  habits  of  this  class 
of  the  insane  would  be  most  interesting  and  instructive. 


Fig.  2835.— Case  V.    Dementia;  remission  following  a  contuslonal  at- 
tack.   Muscular  tonicity  restored.    Ocular  convergence. 
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Two  laws  underlie  every  form  of  nervous  activity,  and 
furnish  a  physiological  reason  for  the  constant  tendency 
toward  automatic  and  habit  action  exhibited  by  the 
chronic  insane  in  whom  inhibitory  impairment  always 
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FIG.   3837.- 


•Case    VIII.     Dementia  Prascox.     Stuporous  state  with 
muscular  rigidity  and  negativism. 


exists.  1.  The  discharge  of  the  nerve  centres  occurs 
along  those  tracts  which  offer  the  least  resistance.  2. 
The  more  frequently  the  discharge  occurs  along  a  given 
line,  and  the  weaker  the  inhibitory  resistance,  the  easier 
does  a  repetition  of  the  discharge  become,  and  the  more 
certain  its  permanent  automatic  establishment. 

If,  for  any  reason,  iu  those  conditions  of  mental  disease 
which  are  characterized  by  a  weakening  of  the  will  power, 
one  especial  route  is  established  either  by  reason  of  de- 
lusion or  by  mere  fortuitous  circumstance,  the  probability 
is  that  this  particular  route  will  continue  to  be  the  one 
most  frequently  traversed  by  nervous  force  in  its  passage 
from  the  brain  to  the  periphery.  A  delusion,  an  halluci- 
nation of  sight  or  hearing,  some  peculiar  condition  in  the 
patient's  environment  may  have  first  initiated  certain  ac- 
tions which,  by  being  unresisted,  and  hence  repeated, 
lead  to  the  establishment  of  a  habit.  Probably  in  some 
such  simple  and  purely  fortuitous  way  are  developed  the 
pulling  out  of  the  hair,  tearing  the  clothing,  walking  in 
a  beaten  path,  making  singular  motions  or  uttering 
meaningless  sounds — in  fact  any  of  the  countless  strange 
habits  of  the  insane.  It  matters  little  whether  the  per- 
formance of  these  habits  is  painful  or  disagreeable,  no 
other  alternative  seems  open  to  the  patient  when, 
through  weakness  of  will  and  Intelligence,  the  morbid 
route  has  once  been  established.  Some  morbid  sensation 
in  the  scalp  or  chin  to  act  as  an  excitor,  or  merely  the  ab- 
sence of  anything  of  an  intelligent  character  to  engage 
the  attention,  may  lead  to  the  plucking  out  of  the  hair  or 
beard,  which  impulse,  meeting  with  no  resistance,  soon 
develops  into  a  persistent  habit.  A  delusion  a;bout  the 
bed  may  lead  the  patient  into  the  habit  of  standing  u|5 
all  night,  and  if  not  interrupted,  nothing  short  of  re- 
straint will  prevent  exhaustion,  so  persistent  will  the  im- 
pulse become  to  remain  on  the  feet. 

The  importance  of  the  early  breaking  up  of  bad  habits 
among  the  insane  will  be  readily  understood.  Fortu- 
nately the  same  tendency  to  automaticity  of  action  may 


be  utilized  in  a  good  as  well  as  a  bad  direction.  By 
carefvil  supervision  we  may  succeed  in  breaking  up  many 
useless  and  vicious  habits  by  supplying  some  simple  me- 
chanical occupation  for  the  hands,  thereby  utilizing  the 
automatic  nerve  activity  characteristic  of  the  disease. 
And  in  doing  this  we  may  even  seem  to  retard  mental 
deterioration.  Judiciously  selected,  mechanical  employ- 
ment among  the  insane  has  become  therefore  a  valuable 
means  of  treatment. 

It  is  quite  obvious  that  photographic  illustration  of  tlie 
entire  subject  of  automatic  nerve  activity  is  impossible, 
and  yet  enough  in  this  direction  maybe  shown  to  demon- 
strate the  important  part  played  by  morbid  automatic 
cell  activity  in  the  physical  expression  of  chronic  insan- 
ity, and,  to  a  certain  extent,  in  some  forms  of  acute  alien- 
ation. It  is  evident  that  illustration  of  this  part  of  the 
subject  must  be  limited  to  postures.  The  significance  of 
postures  in  health  has  been  referred  to  by  Dr.  Francis 
Warner  in  an  article  on  "Muscular  Movements  in  Man," 
in  the  April  number,  1889,  of  the  ,/otirnal  of  Mental 
Science.  He  says :  "  Postures  depend  upon  the  ratios  of 
nerve-muscular  action,  and  to  some  extent  they  indicate 
the  present  ratios  of  static  efferent  force  proceeding 
from  the  centres  concerned.  Observations  show  that 
the  postures,  when  not  due  to  a  present  stimulus,  or  when 
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Fig.  2838.— Case  IX.    Dementia  Prseoox.    Muscular  rigidity,  ocular 
divergence,  negativism. 

produced  by  a  weak  stimulus  from  without,  such  as  a 
sound  or  sight,  correspond  to  and  are  .signs  of  the  general 
condition  of  the  central  nerve  system." 

The  postures  maintained,  oftentimes  for  long  periods, 
by  the  insane  possess  a  special  interest  because  they  are 
a  pretty  sure  index  of  the  morbid  condition  of  the  central 
organ  of  innervation. 
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Cases  LI,  LVIIL,  and  LX.  (Figs.  2827,  2828,  and  2829) 
illustrate  peculiar  and  somewliat  painful  attitudes  which 
were  taken  by  jDatients  suffering  from  secondaiy  or  ter- 
minal dementia.  And  in  Case  LXV.  (Fig.  2830)  is  seen  a 
singular  position  maintained  by  a  patient  in  a  condition 
of  stuporous  melancholia.  In  these  and  similar  cases  the 
intensely  interesting  question  is  always  suggested,  How 
came  such  peculiar  habits  to  be  initiated?  The  wards 
for  demented  patients  present  numei'ous  cases  of  this 
character  which  will  afford  material  for  physiological  and 
psychological  study.  The  careful  investigation  into  the 
early  development  of  mechanical  movements,  attitudes, 
and  meaningless  habits  among  this  class  of  patients  would 
amply  repay  the  time  and  labor  expended  in  this  direction, 
and  thro  v  some  light  on  the  processes  of  cerebration  and 
their  connection  with  muscular  movements. 

The  singular  postures  shown  in  the  photographs  of 
Cases  LI.,  LVIII.,  and  LX.  (Figs.  2827,  2828,  and  2829) 
were  gradually  assumed  by  the  patients  while  under  the 
writer's  care,  and  yet  so  very  slowly  were  they  initiated 
that  they  became  fixed  and  habitual  positions  before  any 
especial  attention  was  called  to  the  fact.  In  this  way  the 
real  causes  that  led  up  to  the  final  establishment  of  the 
habitual  posture  were  lost  sight  of.  From  what  was 
known  of  the  patients,  the  impression  would  be  readily 
formed  that  in  Cases  LVIII.  and  LX.  delusions  of  sus- 
picion or  a  dislike  to  seeing  persons  about  led  to  a  habit 
of  hiding  the  face,  as  is  often  witnessed  among  bashful 
and  difiident  children.  As  these  particular  patients  be- 
came more  demented,  a  position  which  was  at  first  as- 
sumed as  the  result  of  an  active  delusion  finally  devel- 
oped into  a  permanent  habit,  simply  because  nervous 
force,  flowing  along  this  route  from  centre  to  periphery 
for  so  long  a  lime  in  obedience  to  impulses  derived  from 
morbid  ideas,  and  meeting  with  little  inhibition,  continued 
to  take  this  route  long  after  active  thinking  had  ceased. 

Another  interesting  fact  concerning  these  strange  atti- 
tudes assumed  by  these  patients  is,  that  they  seem  utterly 
oblivious  to  the  discomfort  and  even  the  painfulness  of 
these  constrained  positions.  Cases  LI.  and  LX.  would 
maintain  the  posture  for  hours;  and  Case  LVIIL,  from 
the  hour  of  rising  imtil  bed-time,  was  continually  in  the 
attitude  shown  in  the  photograph.  The  muscles  con- 
cerned in  the  maintenance  of  these  postures  were  in  a 
high  state  of  tension,  showing  that  a  certain  amount  of 
"static  efferent  force"  was  being  transmitted  continuous- 
ly from  the  centres  within  the  sensorium  to  the  periphery 
over  these  morbidly  pre-established  routes.  Nearly  all 
the  other  healthy  activities  of  mind  seemed  in  these  cases 
to  have  ceased  with  the  exception  of  the  mere  processes 
of  organic  life,  and  the  entire  energy  of  the  sensorium 
was  expended  in  keeping  up  these  automatic  and  useless 
positions.  _  Any  attempt  to  move  the  arms  into  a  more 
easy  position  was  met  by  firm  resistance,  which  was  not 
spasmodic  but  persistent  in  character.  That  these  atti- 
tudes would  be  painful  to  a  person  in  health,  any  one  can 
demonstrate  by  attempting  to  maintain  similar  positions 
for  even  a  few  minutes  at  a  time. 

The  cataleptic  conditions  that  are  such  a  constant  ac- 
companiment of  the  stuporous  state  of  dementia  prwcox 
afford  a  good  illustration  of  automatic  cerebral  cell  ac- 
tivity. During  this  phase  of  the  disease  the  muscles  be- 
come rigid  and  contracted  and  cannot'  be  moved  without 
quite  a  degree  of  force.  The  negatinsm  so  characteristic 
of  the  mental  operations  extends  to  all  the  muscles.  Dur- 
ing the  remission  all  this  muscular  tension  ceases  and  the 
patient  returns  to  his  normal  physical  expression.  Cases 
II.,  XIV.,  VIIL,  and  IX.  illustrate  the  automatism  and 
rigidity  accompanying  this  disease  at  its  height,  with 
the  return  to  a  natural  state  upon  the  subsidence  of  the 
central  disturbance. 

Finally,  disturbances  of  motility  are  quite  frequently 
j'eflected  in  the  varying  expressions  of  the  eyes.  In 
mania  there  is  inci-eased  brilliancy  of  the  eye  and  marked 
mobility  of  that  organ.  In  melancholia  there  is  ocular 
parallelism  or  divergence,  in  which  condition  the  person 
seems  to  take  no  interest  in  his  environment.  In  demen- 
tia and  in  the  stuporous  states  of  melancholia  and  demen- 
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iia  prcecox  there  is  a  dull  lustreless  condition  of  the  eye. 
Oftentimes  the  eyes  have  a  staring  look,  and  in  many 
forms  of  insanity  all  attempts  at  diversion  are  futile,  the 
patient  continuing  to  manifest  that  painfully  stony  and 
glaring  aspect  which  shows  how  intense  is  the  mental 
absorption.  Indeed,  one  of  the  first  symptoms  of  insan- 
ity observed  by  the  friends  of  the  patient  is  this  peculiar 
expression  due  to  ocular  parallelism.  They  often  refer 
to  a  certain  strange,  unnatural,  or  wild  appearance  about 
the  eyes  which  is  undoubtedly  brought  about  by  the  di- 
vergence due  to  almost  constant  morbid  preoccupation 
of  the  attention.  In  health  the  eyes  are  in  a  state  of  gen- 
tle ccmvergence — such  a  condition  being  necessary  to  bi- 
nocular vision.  The  least  withdrawal  of  the  attention 
from  any  object  in  the  immediate  environment  is  at  once 
followed  by  a  partial  relaxation  of  the  recti  muscles,  and 
as  a  result  the  eyes  slightly  depart  from  their  condition 
of  convergence  and  appear  to  be  directed  forward  in 
nearly  parallel  or  slightly  divergent  lines.  Such  diver- 
gence is  usually  quite  temporary,  lasting  only  during  the 
mental  preoccupation.  So  too  in  mental  disease  the  eyes, 
either  from  morbid  preoccupation  or  from  deficient  "ide- 
ation due  to  structural  or  functional  disturbance  of  the 
brain,  are  reduced  to  a  condition  of  quite  continuous  par- 
allelism, giving  that  appearance  of  abstraction  so  char- 
acteristic of  the  insane.  Illustrations  occur  in  Case 
XXXIII.,  Figs.  2816  and  2817;  Case  X.,  Fig.  2822. 

Enough  has  been  said  to  indicate  the  prominent  part 
played  by  physical  expression  in  the  symptomatology 
of  insanity.  The  intimate  association  of  muscular  move- 
ments and  morbid  states  of  mind  serves  to  demonstrate 
the  close  functional  relationship  of  the  various  brain  areas 
and  their  mutual  interdependence. 

Charles  P.  Bancroft. 

VI.  INSANITY:    GENERAL    DIAGNOSIS.  — Border 

Lines  of  Insanity.— Insanity  is  made  manifest  in  the 
individual  by  a  departure  from  the  normal  in  his  conduct 
and  conversation,  without  regard  to  a  consonant  change 
in  the  conditions  of  his  environment.  •  The  recognition 
of  the  outbreak  of  mental  disturbance  is  therefore  not 
difticult ;  but  when  we  have  to  go  further,  determine  the 
nature  of  the  aberration,  its  probable  cause,  and  above  all 
its  probable  duration  and  the  prospect  for  recovery,  we 
must  have  something  else  to  guide  us  than  the  manifesta- 
tion itself. 

In  considering  the  subject  of  the  general  diagnosis  of 
insanity,  we  are  confronted  by  a  serious  difliculty  which 
results  from  the  involvement  of  the  subject,  on  account 
of  the  various  conceptions  which  are  current  concerning 
what  is  constituted  in  its  manifestations.  That  is,  what 
is  insanity  and  what  do  we  mean  by  the  term?  We  can- 
not explain  its  manifestations  in  the  terminology  of  meta- 
physics, nor  describe  them  as  the  result  of  certain  mor- 
phologic changes  in  (he  cells  of  the  brain  cortex.  For 
we  must  recognize  that  while  it  is  true  that  certain  mor- 
bid histologic  changes  are  alwavs  present  in  the  brain  in 
those  who  die  insane,  these  same  changes  are  also  found 
m  the  brains  of  those  who  are  not  insane,  especially  in 
the  brain  cot  tex  in  old  people  and  those  who  have  been 
the  victims  of  toxremia  affecting  the  <;eneral  nervous  sys- 
tem. Besides,  there  is  no  constancy'in  the  relation  be- 
tween the  degree  of  morphologic  change  in  the  neuron 
and  Its  extent,  nor  any  correlation  of  the  nature  of  the 
mental  disturbance  and  its  kind.  AVhat,  then,  is  insanity' 
In  seeking  for  a  standard  by  which  to  judge  between 
sanity  and  insanity,  we  are  forced  to  create  an  arbitrary 
and,  m  a  measure,  ideal  individual,  with  whom  we  may 
compare  all  men  and  judge  of  the  existence  and  degree 
ot  insanity  in  the  given  case,  by  the  departure  of  the  in- 
dividual from  this  standard.  This  ideal  individual  can 
be  defined  most  simply  and  completely  by  Herbert  Spen- 
cer s  abbreviated  definition  of  life,  as  one  who  can  per- 
tectly  adapt  internal  to  external  relations  "  Any  devi- 
ation from  this  standard  is  literally  insanity,  although 
It  IS  not  so  recognized  until  the  deviation  becomes  so 
marked  as  to  be  conspicuous,  on  account  of  so  faulty  an 
adaptation  of  internal  relations  as  materially  to  interfere 
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with  the  welfare  of  the  Individual  and  his  relations  to 
those  about  him.  The  various  forms  which  this  devia- 
tion may  assume  will  be  determined  bj'  the  degree  of 
imperfection  in  the  nervous  organization  of  the  individ- 
ual and  the  iniluence  of  environment.  That  Is,  if  the 
relative  imperfection  of  structure  exists  only  in  a  certain 
deiinite  direction,  the  faulty  adaptation  will  be  in  that 
direction ;  and  if  the  environment  of  the  individual  be 
such  as  to  increase  this  faulty  adaptation  it  will  be  to 
that  extent  exaggerated.  The  definition  of  heredity  with 
relation  to  insanity  is  as  much  involved  by  difference  of 
opinion  as  to  its  significance,  as  is  the  definition  of  insan- 
ity. The  usual  conception  of  the  relation  is,  that  the 
insanity  is  not  the  result  of  hereditary  conditions  unless 
the  immediate  progenitors  or  collateral  relatives  of  the 
individual  have  been  insane.  The  equation  is  not  so 
simple,  however.  For  the  parents  of  the  insane  individ- 
ual may  be  sound  mentally,  but  the  victims  of  some  con- 
stitutional disease  which  will  affect  adversely  the  devel- 
opment of  the  child.  Without  doubt  we  can  definitely 
assert  that  there  is  a  limitation  of  the  potentiality  of  the 
different  parts  of  the  organism  in  each  individual,  and 
that  this  limitation  applies  to  the  capacity  of  the  organ- 
ism as  a  whole  to  meet  the  conditions  in  its  environment. 

Also,  this  potentiality  is  seldom  equal  in  all  parts  of 
the  organism.  So  that,  while  the  individual  is  capable 
of  meeting  the  conditions  present  in  the  environment  in 
which  he  was  born  and  grew  up,  he  would  not  be  equally 
capable  of  meeting  the  conditions  of  an  environftient  dif- 
fering materially  from  his  own.  Now  if  this  is  true  of 
the  normal  individual,  how  much  more  is  it  true  of  the 
individual  who  for  any  reason  is  defective  and  whose 
capacity  is  limited  ?  This  assumption  is  illustrated  by  the, 
facts  of  senility  and  in  the  irregular  manner  in  which  its 
processes  are  usually  manifested,  as  well  as  in  its  prema- 
ture appearance.  It  follows  then  that  this  limitation  of 
potentiality  which  may  manifest  itself  in  instability,  in- 
capacity, or  defect  in  any  part  of  the  organism  must  have 
its  origin  in  inherent  want  of  capacity,  which  handicaps 
the  individual  from  the  beginning  of  his  existence.  Fol- 
lowing the  well-known  law  of  degenerative  processes, 
those  parts  of  the  organism  which  are  last  in  the  order 
of  development  and  most  complicated  in  their  structure 
will  be  the  first  to  be  limited  in  their  capacity  and  show 
the  evidence  of  lessened  potentiality.  For  this  reason, 
no  matter  what  the  nature  of  the  incapacity  in  the  pa- 
rents, in  the  offspring  the  potentiality  of  the  nervous 
system  is,  other  things  being  equal,  most  likely  to  be 
limited.  The  recognition  of  hereditary  influence  has 
therefore  to  take  into  consideration  the  transmutation  of 
form  in  the  transmission  from  one  generation  to  the  other 
of  constitutional  or  diathetic  conditions  affecting  the  pa- 
rents, and  even  the  effect  of  temporary  causes  affectmg 
the  vitality  of  the  parents  at  the  time  of  conception. 
That  is,  any  condition  which  produces  somatic  degenera- 
tive changes  in  the  organism  of  the  parent  may  be  mani- 
fested by  brain  degeneration  and  mental  aberration  in 
the  offspring.  Thus  the  children  of  the  syphilitic,  tuber- 
culous, or  gouty  may  be  and  commonly  are  the  victims 
of  degenerative  disease  of  the  nervous  system  and  insan- 
ity. So  that,  while  as  generally  understood  the  children 
of  the  victims  of  these  diathetic  conditions  who  become 
insane  do  not  directly  inherit  the  tendency,  practically 
they  do  by  the  transmutation  of  the  diathetic  conditions 
between  parent  and  child. 

When  we  take  into  consideration  that  insanity  is  the 
manifestation  of  alteration,  not  destruction,  of  function, 
we  can  appreciate  that  the  activities  involved  are  the 
same  in  amount  and  kind  in  both  normal  and  abnormal 
mental  activity.  In  the  one  case  they  represent  a  response 
to  external  stimuli,  the  effect  of  which  is  habitual,  while 
in  the  other  they  are  excited  by  centrifugally  generated 
stimuli,  more  or  less  out  of  accord  with  external  relations. 
There  is  no  abstract  difference  between  the  conduct  of 
the  sane  and  the  insane.  The  difference  lies  in  the  nature 
of  the  experience  which  gives  rise  to  the  conduct,  and  the 
loss  of  controlof  the  activities  which  are  manifested  in 
conduct.  The  function  of  the  activities  of  the  organism 
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is  to  conserve  the  welfare  of  the  individual  by  adapta- 
tion to  his  environment.  Because  the  result  is  disastrous 
to  the  individual  who  is  insane  and  it  interferes  with  his 
relations  to  those  about  him  does  not  alter  this  fact,  but 
shows  only  that  the  manifestation  is  aberrent  with  fail- 
ure in  adaptation  as  the  result.  This  failure  in  its  turn 
brings  exhaustion,  with  abeyance  or  destruction  of  func- 
tion. Now  when  we  consider  further  that  the  conditions 
under  which  society  exists  and  men  live  are  comparatively 
uniform  in  a  given  community,  it  follows  as  a  corollary^ 
that  capacity  for  continued  adaptation  depends  upon 
integrity  of  structure  and  functional  potentiality.  So 
far  the  analogy  between  the  different  portions  of  the  or- 
•ganism  and  the  laws  which  govei-n  tlieir  functional  ac- 
tivity obtains,  but  when  we  come  to  consider  that  the 
nervous  system  is  concerned  in  the  conti-olling  of  the 
activities  of  the  rest  of  the  organism,  and  the  direction  of 
the  sum  of  tliese  activities  in  the  maintenance  of  the  in- 
dividual, the  analogy  no  longer  obtains.  And  when  we 
further  consider  that  the  most  highly  developed  portion 
of  the  nervous  system  has  another  function  in  the  cogni- 
tion of  the  ever-varying  conditions  in  tlie  environment 
of  the  individual,  and  their  relation  so  as  to  direct  the 
somatic  activities  involved  best  to  meet  the  changes  in 
the  environment,  the  wide  difference  in  and  the  great 
complexity  of  the  processes  becomes  apparent.  Whether 
mental  activity  is  represented  in  the  most  unstable  cells 
of  the  cortex  independently  or  is  represented  synchro- 
nously with  motor  generative  activity,  and  is  tlie  reflex  of 
the  association  of  all  somatic  activities,  has  not  been  de- 
monstrated and  may  not  be  capable  of  demonstration,  but 
it  would  seem  to  be  the  most  reasonable  assumption  from 
the  data  we  have.  The  pathologic  history  of  insanity  is 
known  to  be  vague  and  indefinite,  and  from  tlie  stand- 
point of  histology  furnishes  very  little  information  to  the 
student  in  search  of  specific  morbid  changes  which  will 
explain  the  clinical  manifestations  of  aberrant  cerebral 
functioning.  This  apparent  absence  of  definite  anatomi- 
cal change  is  to  be  explained  by  the  conditions  which 
give  rise  to  insanity — namely,  the  precedence  of  physi- 
cal disease,  shock,  overwork,  mental  strain,  infection,  or 
auto-intoxication  from  some  source.  Consequently  the 
insanity  cannot  be  said  to  be  dependent  upon  the  changes 
found  to  be  present  in  the  neuron,  but  rather  the  histo- 
logic cliange  and  the  insanity  follow  the  conditions  gen- 
erated by  antecedent  somatic  changes,  to  which  they  are 
consecutive.  However,  as  the  degenerative  process  wit>h 
disintegration  goes  on,  there  does  follow  mental  reduc- 
tion, and  this  is  always  in  proportion  to  the  destructive 
change  in  the  neuron.  All  sensory  and  motor  manifes- 
tations, physiologically  considered,  represent  different 
modes  of  motion  resulting  from  activity  in  the  nerve  cell, 
and  this  activity  is  constituted  in  the  chemical  changes 
which  take  place  in  the  unstable  complex  organic  mate- 
rial of  which  the  nerve  cell  is  composed.  The  tendency 
in  the  potential  nerve  cell  is  to  manifest  its  activities 
along  definite  lines,  the  degree  and  nature  of  the  activ- 
ity being  dependent  upon  the  character  and  force  of  the 
stimulus. 

Biologic  chemistry  teaches  us  that  all  organic  com- 
pounds are  unstable,  and  that  in  the  functional  cells  of  the 
animal  organism  the  relative  instability  is  much  greater 
than  in  all  others.  Also  that  this  instability  increases 
with  the  activity  with  which  the  function  is  performed. 
Consequently  we  would  expect  to  find,  as  we  do,  that  the 
structure  of  the  functional  nerve  cell  is  the  most  unstable 
of  these  compounds.  It  is  then  the  corollary  of  this  state- 
ment that  the  activity  of  the  nerve  cell  depends  upon  its 
sensitiveness  to  stimuli  resulting  from  this  instability, 
and  that  its  capacity  for  continued  function  depends  upon 
its  ever-recurring  reconstitution.  In  an  organism  with 
nerve  cells  having  a  definite  potentiality,  this  reconstitu- 
tion would  obviously  continue  as  long  as  the  organism 
existed.  But  if,  through  some  incompleteness  or  irregu- 
larity in  the  development  of  the  cell,  due  to  hereditary  or 
acquired  causes  of  imperfection,  the  reconstitution  is  not 
complete,  the  result  will  be  a  greater  instability  of  the 
compounded  elements  of  the  cell,  making  it  more  easily 
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broken  up,  or,  in  physiological  terms,  increasing  its  irri- 
tability. This  increased  rapidity  of  decomposition  and 
reconstitution  implies  a  greater  amount  of  waste  and 
need  for  increased  quantities  of  nutriment,  consequently 
an  increase  of  all  of  the  other  organic  activities  implied. 
Now  if  from  any  cause  the  general  organism  is  incapaci- 
tated for  supplying  the  increased  quantity  of  nutriment, 
there  must  necessarily  be  an  imperfect  reconstitution  of 
the  nerve  cell  and  a  consequent  reduction  in  type  with 
restriction  of  activity,  which,  if  continuous,  finally  brings 
about  dissolution  and  destruction  of  function. 

It  may  be  assumed  that  the  new-born  child  has  a  brain 
mass  with  a  definite  potentiality  and  endowed  with  cer- 
tain hereditary  tendencies;  that  the  mental  life  of  the 
adult  individual  is  the  sum  of  the  products  resulting  from 
the  influence  of  experience  upon  this  potentiality  and  of 
environment  upon  the  inherited  tendencies.     In  the  de- 
veloped individual  the  general  nervous  system  has  a  dual 
function — the  direction  of  the  somatic  and  the  correlation 
and  co-ordination  of  the  mental  activities.     Just  as  the 
functioning  of  the  brain  and  general  nervous  system  in 
the  direction  of  somatic  life  is  a  manifestation  of  motion, 
so  probably  is  the  functioning  of  that  part  of  the  brain 
which  presides  over  mental  activity,  their  interdepen- 
dence and  dependence  on  the  other  functions  which  they 
direct  and  control  being  analogous  to  that  existing  among 
the  vegetative  organs.     Again,  this  definite  mode  of  re- 
ception, comparisqn,  and  relation  of  external  and  internal 
impressions,  which  we  call  mental  activity,  involves  spe- 
cial functioning,  with  resulting   tissue   change,  which 
increases  and  decreases  in  a  direct  ratio  with  its  activity. 
That  this  function  of  the  brain  is  a  comparatively  sepa- 
rate one,  carried  on  in  a  great  measure  independently  of 
the  general  manifestations  of  nervous  energy,  is  shown 
by  its  absence  in  the  new-born  child  and  in  the  fact  that 
in  the  adult  the  gravest  disturbance  of  this  function  may 
occur,  or  even  its  entire  extinction,  without  materially 
interfering  with  the  vegetative  existence  of  the  individ- 
ual.    There  is  an  interdependence,  however,  which  is 
essential  to  the  proper  performance  of  both  functions. 
The  impressions — the  relation  and  storing  of  which,  with 
the  concomitant  direction  of  vital  energy,  which  forms 
the  material  with  which  the  psychic  function  has  to  deal 
— ^are  brought  to  it  through  the  channels  of  the  general 
nervous  system  for  elaboration  into  thought  and  ideas, 
and  it  follows  that  the  proper  performance  of  the  func- 
tions of  the  brain  depends  upon  the  relative  perfection  of 
its  parts  and  their  adaptability  to  the  demands  to  be  made 
upon  them.     Furthermore,  when  we  consider  that  under 
the  influence  of  the  general  disturbance  present  in  insan- 
ity, with  the  intensification  or  abeyance  of  the  organic 
activities  associated  with  the  mental  disturbance,  it  will 
be  readily  understood  how  not  only  the  nutritive  and 
eliminative  changes  in  the  brain  will  be  interfered  with, 
but  the  functioning  of  the  rest  of  the  organism  as  well,  so 
that  the  work  done  by  each  organ  will  be  incomplete  and 
aberrant  in  form.     Thus  the  general  and  local  conditions, 
acting  and  reacting  upon  one  another,  prevent  the  re- 
establishment  of  normal  functional  activity  in  the  brain, 
and  bring  about  the  persistence  of  those  conditions,  pri- 
marily dependent  upon  some  temporarily  acting  cause, 
which  result  in  the  upsetting  of  an  unstable  nervous  or- 
ganization. 

We  have,  then  to  consider  hereditary  or  acquired  im- 
perfections in  the  structure  or  functional  potentiality  of 
the  nervous  system,  the  influence  of  the  general  changes 
in  the  organism,  the  reaction  of  the  perverted  functioning 
,  of  the  brain  on  the  general  organism,  and  the  implication 
of  certain  portions  of  the  general  nervous  system  by  de- 
structive changes.  Although  not  yet  demonstrable,  it  is 
highly  probable  that  there  can  be  chemical  imperfection 
of  structure,  even  where  there  is  no  morphologic  change 
apparent,  and  that  this  imperfection  or  incompleteness 
may  operate  to  produce  an  abnormal  tendency  to  decom- 
position following  the  application  of  a  slight  incident 
force,  or,  expressing  the  same  conclusion  in  physiological 
terms,  a  tendency  to  react  excessively  to  slight  stimuli. 
Applying  this  definition  to  the  nervous  system,  we  see 


this  tendency  manifested  in  an  exalted  but  indefinite  and 
non-persistent  mental  and  motor  activity,  examples  of 
which  are  a  matter  of  daily  observation  among  so-called 
nervous  people.  Again,  hereditary  or  acquired  condi- 
tions may  determine  a  defect  or  impeding  of  development, 
which  will  show  itself  as  a  tendency  in  an  unstable  ner- 
vous organization  to  break  down  in  certain  directions, 
whereas  integrity  of  structure  and  normal  functioning 
may  persist  throughout  in  other  directions. 

We  have  next  to  consider  that  through  disease  or  even 
disturbance  of  the  circulation  in  the  conducting  tracts  of 
the  nervous  system,  either  in  the  path  of  sensory  or  mo- 
tor impulses,  or  in  some  of  the  subsidiary  centres,  per- 
verted impressions  may  be  earned  to  the  cortex.     Such 
aberrations  of  function  occur  constantly  in  the  presence 
of  fatigue,  mental  strain,  or  bodily  disease  among  those 
who  are  not  insane.     How  easy  it  is  to  account  for  their 
exaggeration  and  persistence  if  they  take  place  in  a  ner- 
vous system  which  is  primarily  defective.     Lastly,  we 
have  to  consider  the  influence  which  impaired  nutrition, 
occurring  as  the  result  of  exhaustion  of  vitality,  either 
through  overwork  or  bodily  disease,  may  in  the  presence 
of  the  factors  just  described  have  in  determining  an  out- 
break of  insanity.     Here  again  a  little  reflection  will  show 
that  the  most  profound  exhaustion  from  overwork  or 
bodily  disease  may  occur  without  producing  insanity  in 
the  ordinary  individual.     What,  then,  is  the  necessary 
factor?    Obviously  an  unstable  nervous  system  or  one 
with  a  limited  potentiality.     The  unstable  nervous  sys- 
tem will  be  easily  upset,  and  as  a  result  its  functions 
will  be  manifested  aberrantly  or  in  excess,  as  we  see  in 
hysteria,  neurasthenia,  depression  with  or  without  emo- 
tional disturbance,  maniacal    excitement,   or   delirium. 
The  extent  of  this  disturbance  of  equilibrium  will  always 
be  in  proportion  to  the  degree  of  instabiUty  and  the  na- 
ture of  the  exciting  cause.     In  those  cases  in  which  the 
strain  upon  the  vitality  of  the  individual  has  been  pro- 
longed or  excessive,  there  may  follow  stupor  or  coma,  as 
seen  in  typhoid  conditions,  after  surgical  procedure,  dur- 
ing the  puerperium,  in  acute  alcohoUsm,  and  in  some 
forms  of  chronic  intoxication.     In  the  nervous  system  of 
limited  potentiality  the  tendency  will  be,  under  the  con- 
ditions described,  toward  the  establishment  of  the  process 
of  degeneration,  which  will,  in  its  turn,  vary  in  degree 
and  extent  with  the  amount  of  limitation  and  the  nature 
of  the  strain.     The  unstable  brain  of  necessitj'-  also  has  a 
limited  potentiality,  so  that  even  after  the  mildest  out- 
breaks of  mental  disturbance  there  is  some  mental  reduc- 
tion which  is  permanent.     Again  the  progress  of  degene- 
ration may  be  so  slow  or  retarded  by  changes  in  the 
environment  of  the  individual  that  years  may  pass  with 
but  slight  alterations  in  character  being  manifest — usually 
in  the  form  of  lessened  self-control,  increased  self -con- 
sciousness, suspicion,  or  a  tendency  toward  confusion  in 
or  after  unusual  or  extended  mental  effort.     For  obvious 
reasons  physical  disease,  either  acute  or  as  manifested  in 
the  changes  accompanying  chronic  degenerative  processes 
in  the  vegetative  organs,  would  also  make  manifest  the 
disturbance  of  an  unstable  nervous  system  or  the  pres- 
ence of  degenerative  change  resulting  from  limited  po- 
tentiality.    These  conditions  constitute  what  are  ordi- 
narily called  the  border-land  manifestations  of  insanity, 
because  the  changes  are  as  a  rule  slight,  take  place  slowly 
and  although  there  may  be  explosive  outbreaks  accom- 
panying them,  they  are  short-lived  and  do  not  suggest 
their  real  origin.     The  family  and  friends  of  the  patient 
having  become  accustomed  to  the  changes  in  his  charac- 
ter, the  presence  of  actual  mental  aberration  is  not  sus- 
pected nor  recognized  until  some  marked  manifestation 
of  untoward  conduct  makes  the  true  condition  apparent. 
In  these  border-land  states  the  patient  is  commonly  fully 
ahve  to  his  condition,  even  if  he  does  not  appreciate  its 
significance.     The  difiiculty  in  making  a  correct  diagnosis 
does  not  result  from  failure  to  recognize  these  vague  and 
ephemeral  manifestations,  but  rather  from  the  inability  to 
appreciate  their  extent,  because  in  the  one  case  they  may 
go  no  further  than  the  temporary  loss  of  control,  confu- 
sion, or  delirium,  while  in  another,  even  where  the  con- 
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ditions  in  the  environment  of  the  patient  may  apparently 
be  favorable,  the  outbreak  will  be  prolonged  indefinitely 
and  the  mental  reduction  may  be  permanent.  To  this 
class  belong  those  individuals  who  develop  the  different 
phobias  or  who  have  persistent  impulses  toward  foolish, 
vulgar,  or  criminal  conduct,  as  illustrated  by  involuntary 
mimicry,  coprolalia,  kleptomania,  and  sexual  inversion 
or  perversion.  The  only  guide  we  have  for  determining 
whether  or  not  the  mental  aberration  will  be  temporary 
or  permanent  is  the  history  of  the  individual  as  to  the 
extent  to  which  it  reveals  instability  or  defect.  As  a  rule, 
the  children  of  the  insane  and  neurotic  are  unstable, 
while  the  children  of  those  suffering  from  diathetic  con- 
ditions are  defective.  Therefore  in  the  former  the  pre- 
sumption is  in  the  direction  of  the  mental  disturbance 
being  temporary,  although  liable  to  recur.  In  the  defec- 
tive, however,  the  probability  of  the  eccentricity  and 
erratic  conduct  being  the  beginning  of  a  permanent  de- 
generative process  is  very  great,  especially  so  if  physical 
exploration  shows  the  presence  of  chronic  degenerative 
change  in  the  vegetative  organs. 

Examination  of  Patients. — In  conducting  the  exam- 
ination of  a  person  supposed  to  be  insane,  it  is  important 
to  eliminate  the  personal  equation  in  yourself,  and  to  be 
able  to  recognize  its  influence  upon  those  who  have  the 
patient  in  charge.  Next  come  the  recognition  and  ap- 
preciation of  the  natural  capacity  of  the  individual,  the 
limitation  of  his  mental  horizon,  and  his  attitude  toward 
his  environment.  You  would  not  expect  the  same  clear- 
ness of  definition  in  the  conceptions  of  an  illiterate  man 
existing  in  primitive  surroundings  as  you  would  in  those 
of  a  cultured  man  with  a  wide  mental  horizon.  As  a 
nile,  the  insane  present  some  or  all  of  the  stigmata  of  de- 
generacy, both  physical  and  mental;  the  physical  stig- 
mata being  more  common  in  the  defective,  the  mental  in 
the  unstable.  They  represent  different  degrees  of  defect 
in  the  development  of  the  individual,  and  in  the  nervous 
system  limitations  of  potentiality.  That  is,  the  individ- 
ual with  these  evidences  of  degeneracy  present,  and  the 
limitations  which  they  imply,  might  under  favorable 
conditions  live  his  life  through  without  mental  disturb- 
ance, but  does  break  down  under  the  stress  and  strain  of 
social  and  industrial  competition,  as  the  result  of  disease, 
shock,  overwork,  or  excessive  exposure ;  and  this  break- 
down will  be  temporary  or  permanent  according  to  the 
degree  of  defect  in  his  nervous  organization  and  the  ex- 
tent of  the  strain.  Furthermore,  none  of  the  symptom 
groups  on  which  classification  has  been  predicated  are 
distinct  entities,  but,  on  the  contrary,  all  of  the  different 
manifestations  of  mental  perversion  may  be,  and  often 
are,  present  in  a  single  individual  during  the  course  of 
an  outbreak  of  insanity,  while  mental  reduction  is  com- 
mon to  them  all.  Syphilis,  gout,  rheumatism ,  alcoholism, 
phthisis,  traumatism,  etc.,  are  not  direct  causes  of  definite 
forms  of  mental  perversion,  but  rather,  by  their  effect  in 
interfering  with  nutrition  and  elimination,  the  means  of 
exhausting  the  limited  potentiality  of  the  individual; 
and  the  mental  perversion  which  follows  may  manifest 
itself  in  any  form.  For  example,  the  syphilitic  degene- 
rate may,  when  insane,  be  either  exalted  or  depressed, 
excited  or  agitated,  the  victim  of  hallucination,  well- 
defined  delusion,  or  mental  reduction  may  be  profound 
from  the  beginning  of  the  outbreak,  and  dementia  super- 
vene without  any  manifestation  of  active  perversion ;  and 
so  with  othfer  causes  of  somatic  degeneration.  Psycho- 
logically, analysis  of  the  aberrations  of  mental  processes 
shows  that  they  are  not  of  different  kinds,  but  vary  in 
degree.  Hallucination  of  the  special  senses  is  either 
pleasurable  or  painful.  The  picture  formed  and  the  de- 
lusion which  results  has  the  same  characteristics.  That 
is,  all  insane  people  when  exalted  have  agreeable  concep- 
tions, and  when  excited  or  depressed  have  persecutory 
or  depreciatory  ideas,  their  definition  depending  upon  the 
mental  capacity,  extent,  and  variety  of  the  life  experi- 
ences of  the  individual.  If  you  will  go  through  a  hospi- 
tal ward,  carefully  observing  each  individual,  you  will 
find  one  patient  sitting  with  rapt  intent  expression  on  his 
face ;  another  with  head  turned  to  one  side  as  if  listening 


intently,  the  expression  varying  from  complaisance  or 
self-satisfaction  to  anxiety,  dread,  fear,  or  anger.  An- 
other will  be  standing,  excitedly  gesticulating  and  de- 
.nounoing.  Still  another,  sitting  with  bowed  head,  a 
sullen  and  gloomy  expression  on  his  face,  suddenly 
straightens  up  and  strikes  the  one  nearest  him,  again 
lapsing  into  sullen  gloom,  or  continuing  the  assault,  and 
accompanying  his  blows  with  a  tirade  of  denunciation  or 
abuse.  All  this  seems  purposeless,  but  careful  observa- 
tion and  questioning  will  disclose  the  fact  that  each  of 
these  individuals  has  heard  or  seen,  and  of  ten  both,  voices 
and  presences,  agreeable  or  disagreeable,  pleasing  or 
threatening.  Perversions  of  the  olfactory,  gustatory, 
tactual,  and  muscle  senses  may  be  and  often  are  present 
as  concomitants  of  the  belief  formed  out  of  the  primary 
illusion,  resulting  from  the  auditory  or  visual  hallucina- 
tion. Visceral  consciousness  is  commonly  a  most  potent 
factor  in  the  development  of  the  belief  that  poison  is  being 
administered,  and  the  sinking  sensation,  characteristic  of 
some  forms  of  intestinal  indigestion,  a  bruit  of  the  ab- 
dominal aorta,  and  all  sorts  of  gastric  sensations,  with  the 
suffocative  feelings  attendant  upon  gastric  distention, 
are  perverted  to  signify  the  effect  of  poison,  the  adminis- 
tration of  anaesthetics  or  narcotics,  and  electric  influence ; 
while  among  the  lower  types  these  sensations  are  signifi- 
cant of  occult  or  demoniac  influence. 

All  of  us  hear  sounds,  see  sights,  and  perceive  odors 
and  tastes.  We  are  subject  to  disagreeable  tactual  sen- 
sations and  to  visceral  consciousness,  but  we  correct  our 
false  impressions  through  the  influence  of  environment 
on  our  consciousness.  Why  is  it,  then,  that  the  insane 
man  fails  to  correct  his  false  impressions?  Referring  to 
what  has  been  said  about  the  morbid  self-consciousness 
and  limited  self-control  of  the  unstable  and  defective,  we 
can  easily  see  how,  as  the  result  of  mental  strain  or  phys- 
ical exhaustion,  the  tendency  to  introspection  would  be 
exaggerated.  If  this  persists,  irritability  shows  itself, 
and  suspicion  follows.  The  actions  of  others,  heretofore 
a  matter  of  indifference,  take  on  a  new  meaning  and  have 
especial  significance.  In  the  development  of  insanity, 
after  the  peisistence  of  irritability  and  suspicion  for  a 
time,  with  the  continually  increasing  tendency  toward 
introspection,  and  the  relation  of  external  phenomena  to 
self,  dread  is  added,  ordinary  sights  and  sounds  have  a 
special  purport,  and  are  associated  with  experiences  in 
the  life  of  the  individual  which  have  been  untoward  or 
unfortunate.  As  a  result  of  the  constant  suspicion  and 
dread  confusion  supervenes,  and  the  voices  of  those  by 
whom  the  individual  is  surrounded  are  heard  to  utter 
threats  and  sneers,  to  make  accusations,  or  suggest  ulte- 
rior motives  for  ordinary  actions;  while  to  the  sight,  the 
conduct  of  friends  or  relatives  assumes  a  corresponding 
significance.  The  individual  becomes  impervious  to  evi- 
dence or  demonstration.  The  persistence  of  sounds  and 
sights  forms  a  picture  of  that  which  is  dreaded  and 
feared.  Suspicion  ends  in  the  certainty  of  belief,  the  na- 
ture of  the  belief  varying  with  changes  in  the  environ-  ^ 
ment,  governed  largely  by  the  previous  experiences  of 
the  individual,  changing  in  form,  but  always  having  the 
same  substantive  basis,  the  definition  of  the  belief  vary- 
ing with  the  amount  of  mental  reduction.  So  that  where 
this  is  slight  the  definition  may  be  constant  in  form,  as 
in  the  paranoiac,  or  in  that  analogous  form  of  chronic 
•delusional  insanity  so  common  after  the  climacteric  in 
both  sexes.  On  the  other  hand,  the  definition  may  vary 
from  moment  to  moment,  as  in  the  rapidly  changing 
phantasmagoria  present  in  acute  mania,  or  be  only  sug- 
gested, as  in  the  vague  uneasiness  associated  with  acute 
depression. 

Insanity,  although  never  directly  due  to  bodily  disease, 
is  often  precipitated  by  it  and  is  always  accompanied  by 
more  or  less  disturbance  of  the  bodily  functions.  Again, 
although  the  tendency  toward  insanity  is  in  the  majority 
of  cases  hereditary,  actual  insanity  in  the  parents  or  near 
relatives  is  not  the  only  hereditary  condition  operating  to 
produce  mental  disturbance.  Consumption,  rheumatism, 
syphilis,  alcoholism,  or  any  constitutional  imperfection  in 
the  parents  is  equally  potent  in  bequeathing  an  unstable 
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nervous  organization  to  the  child,  with  tlic  resulting  ten- 
dency to  break  down  mentally  under  the  influence  of  bod- 
ily disease  or  mental  strain.  Conditions  arising  during 
the  pregnancy  and  labor  of  the  mother  may  influence  the 
mental  stability  of  the  child,  as  well  as  the  occurrence 
of  infantile  disease  accompanied  by  prolonged  high  tem- 
perature, convulsions,  or  great  exhaustion.  Unfavorable 
conditions  surrounding  the  advent  of  puberty,  the  prog- 
ress of  adolescence,  and  in  women  accidents  or  Tiiseases 
connected  with  pregnancy  and  labor,  the  puerperium, 
and  the  period  of  lactation,  or  the  advent  of  the  climac- 
teric are  often  exciting  causes  of  insanity  in  those  pre- 
disposed. In  men,  prolonged  exposure,  overwork,  and 
insuflBcient  food,  syphilis,  alcoholism,  or  severe  acute  dis- 
ease accompanied  by  high  temperature  or  exhausting 
discharge  will  operate  to  produce  a  similar  result. 

As  insanity  is  manifested  by  the  perversion  of  the  nor- 
mal activities  of  the  individual,  both  bodily  and  mental, 
therefore  the  first  thing  to  determine  is  the  normal  plane 
of  his  bodily  and  mental  activity.  To  this  end  inquiry 
should  be  made  into  his  habits  and  conduct  before  the 
outbreak  of  mental  disturbance,  especially  as  to  the  de- 
gree of  intelligence  and  his  moral  qualifications,  his  re- 
semblance to  other  members  of  the  family,  and  wherein 
he  differs  from  them.  This  information,  together  with 
the  family  history,  will  furnish  a  standard  by  which  to 
judge  how  great  a  departure  from  the  normal  his  present 
condition  indicates.  A  careful  study  of  the  statements 
and  beliefs  of  the  patient  should  be  made,  his  reasons  for 
them,  also  the  foundation  for  his  beliefs  and  the  motives 
for  his  conduct.  These  inquiries  will  determine  the  pres- 
ence of  perversion  of  the  special  senses,  while  the  degree 
of  intelligence  the  patient  manifests  in  defending  and  ex- 
plaining his  conduct  will  indicate  the  presence  and  degree 
of  mental  reduction.  In  women  it  is  important  to  know 
at  what  age  they  began  to  menstruate,  and  whether  the 
function  was  established  without  systemic  disturbance, 
the  presence  or  absence  of  headache  or  pain,  and  whether 
the  periods  are  too  frequent  or  delayed.  If  she  is  a  mar- 
ried woman,  inquiry  should  be  made  as  to  her  pregnan- 
cies, their  number  and  frequency,  the  condition  of  the 
general  health  during  the  period  of  gestation,  and  whether 
there  had  been  any  alteration  of  character  or  habits ;  also 
as  to  the  character  of  her  labors,  the  history  of  tlie  puer- 
perium and  period  of  lactation,  and  the  degree  of  regu- 
larity in  the  performance  of  the  menstrual  function  be- 
tween her  pregnancies.  If  she  has  never  borne  children, 
inquiry  should  be  made  as  to  the  occurrence  of  miscar- 
riage; or,  if  she  is  sterile,  whether  the  sterility  is  depen- 
dent upon  imperfect  development,  deformity  in  the  sex- 
ual organs,  or  is  the  result  of  disease.  These  inquiries 
will  show  the  relation,  if  any,  between  the  mental  disturb- 
ance and  the  condition  of  the  reproductive  organs,  espe- 
cially if  menstrual  disturbance  or  pelvic  disease  have  been 
associated  with  the  onset  of  the  insanity.  In  both  sexes 
the  condition  of  digestion  and  the  excretory  functions 
should  be  investigated.  Finally,  the  nature  and  kind  of 
occupation  to  which  the  patient  has  been  accustomed, 
whether  it  has  been  recently  changed,  made  more  labori- 
ous or  confining,  and  especiallj'  if  the  change  has  been 
from  an  active  outdoor  life  to  a  sedentary  one.  Nothing 
in  relation  with  the  functions,  occupation,  and  surround- 
ings of  the  patient  will  be  unimportant. 

Feigned  Insanity. — To  feign  insanity  is  very  easy  and 
yet  very  difficult.  The  reason  for  this  paradox  is  that 
the  ordinary  individual  is  almost  certain  to  blunder,  so 
that  he  will  be  recognized  as  a  malingerer.  However, 
the  man  of  intelligence  who  is  a  good  actor  may  after 
careful  observation  imitate  the  manifestations  of  insanity 
so  closely  as  to  defy  detection  at  the  time.  Another  par- 
adox involved  in  this  subject  is  tliat  the  insane  may  and 
do  feign  insanity.  This  feigning  of  insanity  by  the  in- 
sane most  frequently  occurs  in  connection  with  the  crimi- 
nal acts  of  those  who  have  been  for  some  time  on  the  bor- 
derland, and  who  have  been  able,  until  the  outbreak 
which  culminated  in  the  untoward  act,  to  control  their 
conduct.  Recognizing  what  must  follow,  they  mimic 
the  outward  manifestations  of  active  mental  disturbance. 
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in  order  to  shield  themselves  from  the  consequences  of 
their  acts.  Others  exaggerate  their  condition  to  frighten 
those  about  them  or  to  attain  some  object  they  have  in 
view.  The  form  and  manner  in  which  the  feigning  of 
insanity  may  be  attempted  will  be  determined  by  the 
character  and  experience  of  the  malingerer.  Naturally 
the  man  of  education  will  be  guided  by  the  knowledge 
gained  from  reading  and  observation,  while  the  illiterate 
individual  will  follow  the  suggestions  of  tradition  and 
folk  knowledge  as  to  the  supposed  characteristics  of  in- 
sanity. Those  who  are  unfamiliar  with  insanity  do  not 
recognize  its  manifestations  unless  they  take  some  active 
form,  such  as  violent  excitement  or  bizarre  conduct. 
They  are  loth  to  admit  the  fact  of  insanity  if  the  individ- 
ual answers  ordinary  questions  intelligently  and  claims 
to  be  sane.  So  that  the  malingerer  is  naturally  tempted 
to  extravagance  in  the  manifestations  of  the  mental  dis- 
turbance he  is  feigning,  and  he  especially  tries  to  indi- 
cate by  his  conduct  and  conversation  the  absence  of  in- 
telligence. He  may  appear  to  be  stupid,  the  victim  of 
hallucination,  incoherent,  delirious,  or  maniacal,  but  all 
of  these  are  as  a  rule  exaggerated.  The  man  who  is  really 
insane  believes  that  he  is  not,  and  is  constantly  at  pains 
to  argue  the  matter.  This  is  not  true  of  the  man  who 
would  feign  insanity.  The  malingerer  most  frequently 
presents  the  phenomena  of  amnesia,  especially  if  his  con- 
duct has  been  criminal,  and  along  with  these  manifesta- 
tions he  will  mimic  the  physical  expression  and  personal 
indifference  of  dementia.  The  conduct  of  the  really  in- 
sane man  is  always  out  of  consonance  with  his  environ- 
ment, and  in  those  forms  of  mental  disturbance  which  are 
usually  feigned  there  is  always  considerable  mental  re- 
duction which  is  persistent  during  the  attack.  Herein  is 
the  final  test  of  insanity,  for  mental  reduction  cannot  be 
successfully  imitated  all  of  the  time  nor  for  any  length  of 
time. 

We  have  then  to  consider,  in  making  a  diagnosis  of 
feigned  insanity,  the  conduct  of  the  individual,  and,  if  it 
is  manifested  in  criminal  acts,  its  relation  to  his  environ- 
ment at  the  time,  and  consonance  with  his  character  and 
habits,  which  are  usual  and  habitual;  whether  the 
amount  of  mental  reduction  present  is  in  relation  with 
the  kind  and  degree  of  mental  disturbance,  and  if  the 
mental  reduction  is  persistent.  "We  have  next  to  remem- 
ber that  the  really  insane  man  does  not  realize  his  condi- 
tion, and  his  morbid  self -consciousness  leads  him,  if  he  is 
intelligent  enough,  persistently  to  assert  and  argue  his 
belief  in  his  sanity.  Finally,  the  crux  of  the  question  is 
what  is  meant  by  the  term.  Legally  a  man  might  be 
considered  to  be  feigning  insanity  when  scientifically  he 
is  not,  for  it  is  doubtful  if  the  effort  to  feign  insanity  is 
ever  made  by  a  perfectly  sane  man.  There  must  be  the 
morbid  egotism  of  the  neurotic  to  prompt  the  man  to 
simulate  a  condition  which  the  normal  individual  looks 
upon  with  dread  and  horror.  Rarry  A.  Tomlimon. 

VII.  INSANITY:  GENERAL  PROGNOSIS.— Stoijs«jc«. 

Thurnam's  frequently  quoted  paragraph  giving  his 
conclusions  from  a  generalization  of  the  histories  of  the 
patients  at  the  York  Retreat  will  best  introduce  this  sub- 
ject. They  possess  a  certain  value,  as  he  was  able  to  trace 
the  after-history  of  every  patient  who  had  been  at  the  re- 
treat in  xolwm  death  occii  i-red.  He  wrote :  "  In  round  num- 
bers of  ten  persons  attacked  by  insanity  five  recover  and 
five  die  sooner  or  later  during  the  attacks.  Of  the  five 
who  recover  not  more  than  two  remain  well  the  rest  of 
their  lives.  The  other  three  sustain  s\ibsequent  attacks 
during  which  at  least  two  of  them  die. " 

These  statistics  barely  approximate  the  truth,  and 
are  open  to  several  objections,  the  chief  of  which  is  that 
they  represent  hospital  cases  only,  which  are  most  likely 
to  be  of  the  severe,  difiScult,  and  chronic  variety.  They 
cover  therefore  but  part  of  the  ground,  and 'a  vastly 
different  idea  of  the  prospect  of  cure  would  prevail  if  the 
undoubtedly  large  number  of  cases— chiefly  melancholia 
—which  recover  without  going  to  a  hospital  or  even  (as 
Blandford  believes)  to  a  doctor,  could  be  included.  At 
the  same  time  these  results  are  instructive  and  sufficiently 
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accurate  to  enable  one  to  make  a  fair  estimate  of  the  ter- 
mination of  insanity  in  general.  They  show  plainly  that 
not  a  small  proportion  of  patients  have  incurable  forms 
of  mental  disease,  characterized  in  the  main  by  a  succes- 
sion of  attacks  which  are  followed  by  temporary  returns 
to  a  degree  of  rationality  sufficient  to  warrant  the  name 
of  "  recoveries. " 

Importance  of  the  Form  of  Insanity. — If  we  analyze 
these  cases  we  shall  find  two  classes  of  patients,  one  in 
which  the  attacks  occur  very  Irregularly  and  are  of  a 
variety  of  forms — mania,  melancholia,  stupor,  confusion, 
etc. — modified,  it  may  be,  by  minor  conditions,  such  as 
katatonia  or  catalepsy.  Moreover,  succeeding  attacks 
are  rarely  of  the  same  kind. .  In  these  patients  the  inter- 
val of  so-called  recovery  is  of  the  nature  of  a  remission  of 
varying  length,  and  the  mind,  though  sometimes  clear 
and  apparently  sound,  never  again  returns  fully  to  its 
normal  condition,  and  in  the  succeeding  intervals  be- 
comes more  and  more  impaired  imtil,  in  the  majority  of 
cases,  complete  mental  disorganization  or  dementia  closes 
the  scene  in  a  few  years.  These  are  the  cases  of  dementia 
prsecox. 

In  the  other  class  the  attacks  are  usually  relatively 
short  (from  six  to  twelve  months) ;  they  occur  in  the  main 
at  fairly  regular,  periodical  intervals;  they  are  never 
other  than  mania  or  melancholia  in  their  nature,  and  the 
intervals  are  characterized  by  complete  return  to  reason 
and  normal  health.  The  intervals,  moreover,  are  in  some 
cases  of  long  duration,  lasting  it  may  be  for  years.  In 
many  instances  the  combined  duration  of  all  the  attacks 
represents  but  a  small  proportion  of  a  patient's  lifetime. 
It  is  safe  to  say  that,  excepting  in  circular  insanity,  it  is 
only  a  minority  of  cases  of  this  form  in  which  the  attacks 
occur  within  two  years  of  each  other,  although  they  are 
likely  to  recur  more  frequently  with  advancing  years. 
It  is,  however,  impossible  to  predict  the  length  of  the  in- 
tervals, as  they  are  more  or  less  irregular,  although  it 
may  be  approximated  after  several  attacks  have  occurred. 
This  form  is  now  known  as  manic-depressive  insanity. 

It  is  obvious,  therefore,  that  the  difference  in  the  out- 
come of  these  two  varieties  is  a  wide  and  important  one. 
At  the  same  time  it  is  sometimes  exceedingly  difficult  to 
distinguish  between  them  before  a  second  attack  has  oc- 
curred. Nothing  can  emphasize  more  strongly  than  these 
groups  of  cases  the  necessity  of  a  correct  diagnosis  as  a 
preliminary  to  even  a  fairly  accurate  prognosis  in  mental 
disease.  These  indications  are  fully  considered  in  special 
articles  below  on  manic-depressive  insanity  and  de- 
mentia prfecox,  where  will  also  be  found  the  prognostic 
indications  relating  to  the  subordinate  states  of  mental 
disturbances,  such  as  mania,  melancholia,  stupor,  con- 
fusion, and  the  like,  which  distinguish  these  diseases. 

Heredity. — The  chief  element  in  the  prognosis  of  men- 
tal disease  is  faulty  heredity.  This  is  the  most  promi- 
nent factor  in  the  causation  of  idiocy  and  imbecility  and 
of  the  different  forms  which  degenerative  insanity  as- 
sumes. Those  Included  under  this  head  in  the  Handbook 
are :  paranoia,  manic-depressive  insanity,  circular  insan- 
ity, the  constitutional  psychopathic  states,  including 
congenital  neurasthenia,  compulsive  insanity,  impulsive 
insanity,  and  contrary  sexual  Instincts:  also  "moral" 
insanity  and/ofo'e  a  deux.  When  any  of  these  conditions 
are  unmistakable  the  disease  is  sure  to  be  of  the  chronic 
type,  whether  its  progress  is  uniformly  degenerative  or 
manifested  by  periodical  attacks. 

It  is  not  an  uncommon  belief  among  non-medical  peo- 
ple and  even  general  physicians  that  the  inheritance  of 
insanity  means  impossibility  of  recovery  in  any  sense 
from  an  attack  of  insanity.  On  the  contrary,  so  far  as 
the  attack  goes,  certain  strongly  hereditary  cases  make, 
as  has  been  shown,  good  recoveries,  although  they  are 
more  liable  to  relapse  than  are  those  in  which  the  heredi- 
tary tendency  to  disease  of  the  mind  is  absent.  A  bad 
family  tendency  to  insanity  may  be  shown  in  actual  and 
marked  insanity  of  certain  members,  while  the  rest  are 
sound  and  strong  and  appear  to  have  the  normal  amount 
of  resistive  power  to  disease.  This,  however,  is  a  better 
inheritance  than  less  distinct  mental  disease  and  more 


unsoundness  and  a  low  state  of  mental  and  bodily  health 
in  the  family  generally  in  the  forms,  for  example,  of  vari- 
ous neurotic  disorders,  convulsions  in  childhood,  weak- 
mindedness,  bad  habits  and  propensities,  and  physical 
defects. 

Qeiuval  pa/r'aVym»  of  the  insane,^  also  known  as  paretic 
dementia,  general  paresis,  and  popularly  as  "  paresis, "  is,  ■ 
it  can  be  safely  said,  invariably  fatal.  There  are,  to  be 
stu-e,  a  few,  very  few,  examples  of  recovery  reported 
by  competent  observers ;  but  they  are  not  by  any  means 
incontestable,  while  the  usual  alleged  cures  are  either 
due  to  faidty  diagnosis  or  are  the  result  of  premature  con- 
clusions during  some  remission  in  its  course.  The  disease 
has  certain  features  alluded  to  in  but  few  text-books,  the 
proper  interpretation  of  which  is  essential  to  a  correct 
diagnosis.  It  is  a  frequent  experience  of  the  alienist  to 
find  tliat  favorable  prognoses  have  been  made  in  cases  of 
general  paresis  by  general  physicians  who  have  mistaken 
for  ordinary  insanity  attacks  of  "  mania"  or  "  melancholia" 
that  are  really  of  paretic  origin,  and  which,  far  from  being 
idiopathic,  functional  psychoses,  are  simply  symptomatic 
groups  or  syndromes  occurring  in  the  course  of  the  grave 
structural  disorder  of  the  brain — general  paresis.  As 
mania,  and  especially  melancholia,  have  the  same  mani- 
festations, whether  occurring  independently  or  in  the 
course  of  general  paresis,  it  is  not  surprising  that  such 
errors  occur  where  the  opportunity  for  observation  is  nec- 
essarily so  limited  as  is  the  case  in  general  practice.  It 
is  also  a  common  error  to  mistake  the  incipient  stage  of 
general  paresis  for  neurasthenia  or  hypochondriasis,  so 
closely  does  it  simulate  these  disorders  in  many  cases. 
The  consequent  prognosis  may  lead  to  serious  results,  tor, 
as  Berkley  points  out,f  what  slight  hope  there  may  be  in 
the  treatment  of  paresis  can  obtain  only  in  those  cases  in 
which  the  therapeutic  measures  are  undertaken  in  the 
earliest  stage  of  the  affection ;  added  to  this,  its  early 
recognition  is  necessary  to  protect  the  family  of  the  pa- 
tient from  serious  ethical  and  financial  misadventures  as 
well  as  from  possible  brutalities. 

The  duration  of  general  paresis  is  often  perplexing ; 
and  although  we  may  rightly  say  in  the  majority  of  cases 
that  the  end  may  come  at  any  time  within  three  or  four 
years  from  the  onset  of  active  symptoms  at  the  furthest, 
according  to  the  kind  of  care  the  patient  receives,  the 
nature  of  the  attack,  or  the  severity  of  the  intercurrent 
affections  to  which  it  predisposes  its  victims,  there  is 
considerable  variation  in  the  length  of  its  different  stages, 
whether  of  remission  or  of  progress.  We  also  meet  with 
surprises  occasionally  in  the  way  of  temporary  recupera- 
tive changes,  both  mental  and  physical,  which  are  little 
short  of  startling,  and  which  it  would  have  seemed  folly 
to  predict.  When  epileptic  seizures  are  frequent  and  are 
a  marked  feature  from  the  first,  there  is  great  danger  that 
the  patient  will  be  cut  off  by  a  series  of  them  in  the  form 
gf  the  epileptic  status. 

But  it  is  the  stage  of  remission  in  general  paresis  which 
is  responsible  for  most  of  the  mistakes  of  diagnosis  and 
prognosis  that  are  made  in  this  disorder,  as  only  the 
trained  observer  can  find  evidences  of  mental  failure  in 
many  of  these  patients,  who  at  this  stage  may  appear 
to  their  relatives  to  be  entirely  well.  That,  however,  an 
exacerbation  is  sure  to  follow  sooner  or  later,  in  spite  of 
this  apparent  return  to  health,  and  that  only  by  the  most 
careful  and  quiet  living  can  it  be  long  delayed,  is  the  only 
opinion  to  be  given  that  is  consistent  with  fact.  It  is 
often  months,  and  occasionally  years,  before  the  signs  of 
degeneration  recommence  and  our  prognosis  is  finally 
verified. 

The  Time  of  Life  at  which  insanity  occurs  also  modifies 
the  prognosis;  as  in  physical  so  in  mental  disease  the 
young,  especially  females,  are  far  more  likely  to  recover 
than  the  mature  and  the  old.  It  has  been  estimated  that 
sixty-three  per  cent,  of  the  "recoveries"  from  insanity 
take  place  before  the  age  of  twenty-five.  At  the  same 
time  the  young  are  more  subject  to  relapses,  and  it  is  at 

*See  article  on  General  Paraliisls,  p.  86  ol  ttie  present  volume. 
+  Berkley's  "Mental  Diseases,"  p.  464,  first  edition. 
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this  time  of  life  almost  exclusively  that  dementia  prsBcox 
appears 

The  menopause  is  another  period  of  life  at  which  many- 
cases  of  insanity  recover ;  but  the  disease  is  usually  of 
long  duration,  not  ending  until  the  cessation  of  the  men- 
strual function  is  complete.  It  must  be  borne  in  mind, 
however,  that  genuine  "  climacteric  insanity  "  is  rare,  as 
cases  in  which  the  menopause  is  unmistakably  the  sole 
or  even  the  chief  cause  of  the  trouble  are  far  less  common 
than  is  usually  supposed.*  Melancholia  of  involution  is 
now  thought  to  cover  most  of  these  cases.  Predisposi- 
tion to  mental  disease  occurring  at  this  time,  is  the  rule, 
but  the  insanity  is  also  largely  due  to  diminished  vigor  of 
body  and  mind  generally  and  the  failure  of  the  system 
properly  to  readjust  its  powers  to  meet  the  changed  con- 
ditions rather  than  to  any  local  change.  This  form  of 
insanity  not  infrequently  appears  as  the  single  attack  of 
a  lifetime,  and,  with  confusional  insanity  in  the  mature, 
forms  the  bulk  of  permanent  recoveries. 

Old  age,  on  the  contrary,  is  obviously  the  most  unfa- 
vorable time  for  an  attack  of  insanity ;  but  here  it  is  death 
from  exhaustion  that  is  to  be  feared  rather  than  death  of 
the  mind  alone.  Even  at  this  time  of  life,  however, 
there  is  risk  in  predicting  that  recovery  is  impossible,  as 
it  is  among  the  aged  that  the  marvellous  cases  are  occa- 
sionally met  with  of  complete  cure  of  acute  melancholia 
in  which  exhaustion  seemed  inevitable  from  the  extreme 
agitation,  depression,  refusal  of  food,  and  consequent 
emaciation.  Such  miracles  have  few  counterparts  in 
physical  disease.} 

The  Physical  Condition  before '  the  trouble  begins  is,  if 
good,  a  less  favorable  sign  than  might  be  supposed,  as 
it  is  the  mild,  slowly  developing  case  with  gradual  and 
permanent  mental  deterioration  in  which  the  bodily 
health  is  but  little  disturbed.  On  the  other  hand,  the 
acute,  severe,  rapidly  culminating,  and  for  the  most  part 
presumably  curable  cases  are  often  preceded  by  a  season 
of  reduced  physical  health  and  strength  and  loss  of  flesh, 
which  continues  throughout  the  acute  stage. 

The  Natural  Mental  Capacity  also  makes  quite  a  decided 
difference  in  our  prognosis,  as  a  person  with  a  strong  and 
active  intellect  and  even  keen  sensibilities  before  the  at- 
tack, seems  to  offer  greater  resistive  powers  to  disorders 
of  the  mind  when  once  established  than  does  an  imper- 
fectly developed  mind  and  an  insentient  nature.  The 
immediate  cause  of  an  attack,  when  well  limited  and  ap 
preciable,  which  is  not  often  the  case,  indicates  a  good 
chance  of  recovery ;  for  example,  sudden  bereavement, 
shock,  accident,  money  loss,  the  puerperal  state,  lacta- 
tion, etc. 

Treatment  affects  the  prognosis  in  no  small  degree, 
especially  the  time  of  its  adoption,  the  patient's  chances 
growing  fewer  the  longer  it  is  delayed.  It  is  needless  to 
emphasize  by  statistics  this  well-established  and  well- 
known  fact  of  the  importance  of  early  treatment  (not 
necessarily  that  of  an  asylum)  away  from  home.  The 
kind  of  treatment  also  has  a  decided  Influence ;  and  the 
greater  prevalence,  both  within  and  outside  of  institutions 
for  the  insane,  of  care  and  treatment  directed  to  the 
needs  of  the  individual  patient,  is  sure  to  be  a  most  po- 
tent factor  in  increasing  the  number  of  cures,  or  at  least 
in  preventing  i-elapses  and  relieving  the  chronic  cases. 
The  practice  which  is  still  largely  unavoidable  in  public 
institutions  for  the  insane,  of  placing  acutely  violent  pa- 
tients in  a  perhaps  overcrowded  ward  for  obnoxious  and 
equally  excited  patients  in  different  stages  and  forms  of 
insanity,  as  well  as  of  different  classes  of  society  it  may 
be,  can  but  retard,  if  it  does  not  actually  prevent,  recov- 
ery in  many  cases. 

The  MiTU>r  Conditions  of  an  Attach  of  Insanity  and  its 
individual  symptoms  often  tempt  us  to  predict  the  out- 
come ;  but  it  is  a  hazardous  pi-aetice.  There  are  many, 
however,  that  are  useful  to  know  when  properly  estimated 
— like  minor  symptoms  of  physical  disorders— as  simply 
corroborative  indications.     Of  this  order  is  the  important 

*  See  G,imacteric  Insanity  and  Melancholia,  below. 
t  See  Senile  Insanitv,  below. 
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prognostic  point  that  is  furnished  by  the  way  in  which 
an  attack  begins,  as  in  general  a  quick  onset  means  a 
fairly  quick  recovery,  excepting  of  course  cases  of  delir- 
ium grave,  otherwise  known  as  typhomania  and  as  acute 
delirious  mania  or  melancholia,  a  form  which  is  extremely 
dangerous  to  life,  especially  in  old  people.  Per  contra, 
a  long  antecedent  period  of  mild  mental  symptoms  or 
peculiar  conduct  betokens  chronicity. 

Another  indication  that  is  quite  reliable  is  the  familiar 
one  that  when  improved  nutrition  keeps  pace  with  the 
mental  gain,  as  evidenced  by  the  patient's  weight,  the 
chances  of  recovery  are  good,  while  an  improved  physi- 
cal condition  unattended  by  mental  improvement,  or 
rice  mma,  is  a  bad  omen.  Marked  and  protracted  hallu- 
cinations of  hearing,  especially  when  they  develop  late ; 
the  creation  of  new  words;  the  adoption  of  a  pathologi- 
cal language — of  a  peculiar  costume ;  a  tendency  to  self- 
decoration,  special  attitiides,  hoarding,  etc.,  mean,  as  a 
rule,  incurability.  Incoherence  and  persistent  delusions 
without  excitement  are  usually  signs  of  confirmed  men- 
tal weakness  (Kirchoff) .  This  is  frequent  in  hebephrenia. 
Absence  of  the  feeling  of  satiety,  eating  o^  drinking  nau- 
seous articles,  are  usually  found  in  unfavorable  cases. 
In  continued  sexual  excitement  recovery  is  rare ;  but  the 
practice  of  masturbation,  if  discontinued,  may  not  inter- 
fere with  recovery. 

Among  the  surest  indications  of  recovery  is  the  recog- 
nition of  former  delusions  as  such. 

The  intervals  of  calm  and  rationality  which  suddenly 
and  unexpectedly  occur,  especially  in  cases  of  melan- 
cholia and  confusional  insanity,  are  very  deceptive,  and 
often  tempt  one  to  make  a  prognosis  of  speedy  recovery 
that  is  soon  found  to  have  been  premature.  It  is  only 
when  these  sudden  recoveries  of  reason  follow  a  period 
of  decided  gain  in  sleep  and  general  health  that  they  are 
permanent  as  a  rule.  Generally  speaking,  the  mind  is 
clouded  over  again  in  a  day  or  two,  and  the  disease  runs 
its  course  with  renewed  intensity.  It  is  safe,  neverthe- 
less, to  predict  that  ultimate  recovery  is  probable  in  cases 
that  are  characterized  by  such  intervals  of  rationality. 

When  hypochondriacal  delusions  are  a  marked  feature 
of  a  case,  the  outlook  is  bad,  especially  if  the  subject  is 
advanced  in  years. 

Persistent  refusal  of  food,  especially  when  due  to  hy- 
pochondriacal delusions  and  when  prolonged,  is  an  unfa- 
vorable sign.  Recoveries  may  occur  in  such  cases,  as  in 
other  extreme  conditions ;  but  they  are  as  rare  as  they  are 
surprising. 

"  Mild  "  cases  of  melancholia,  which  are  apt  to  be  treated 
at  home,  are  very  deceptive  in  respect  to  the  probability 
of  suicide ;  and  the  more  rational  the  patient  the  more 
crafty  and  deliberate  he  will  often  be  in  carrying  out  his 
plans.  It  not  infrequently  happens  in  such  cases  that  a 
desperate  attempt  at  self-destruction  is  the  first  warning 
given  the  family  or  the  physician  of  the  suicidal  propen- 
sity. Careful  and  frequent  examination  of  the  patient's 
line  of  thought  will  usually  reveal  the  desire  for  suicide, 
after  which  it  is  a  grave  risk  to  attempt  to  give  such  a 
patient  proper  supervision  at  home.  The  desperate  and 
violently  determined  melancholiac,  whose  efforts  are  con- 
stant and  unremitting  owing  to  the  strength  of  the  sui- 
cidal impulse  and  in  whom  there  is  little  sign  of  reason, 
is  doomed  to  dementia  unless  there  be  an  early  turn  in 
the  disease. 

The  suicidal  tendency  is  often  looked  upon  by  people 
in  general,  as  a  particularly  ominous  feature  as  regards 
recovery,  whereas  it  is  a  frequent  and  logical  manifes- 
tation of  a  curable  form  of  insanity — melancholia.  The 
chief  danger  is,  of  course,  to  life,  before  proper  measures 
for  the  patient's  protection  have  been  taken,  after  which 
his  chance  for  recovery  is  quite  as  good  as  that  of  any 
case  of  melancholia  without  such  tendencies. 

Finally,  the  best  recoveries  are  seldom  perfect,  and  a 
large  proportion  fail  to  recover  their  former  mental  con- 
dition in  full.  As  it  has  been  well  put  by  Folsom :  * 
"  There  is  left  some  change  of  character,  no  matter  how 
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slight,  some  moral  perversion,  irritability,  impaired  Will, 
lessened  power  of  self-control,  diminislied  mental  capa- 
city— some  lowering  of  the  intellectual  or  moral  standard, 
some  deterioration  of  some  kind. "  This  is  also  true  of 
the  physical  condition,  which  in  many  cases  never  fully 
returns,  and  the  power  of  endurance  especially  proves  to 
be  much  diminished. 

Regarding  prognosis  as  to  life,  it  may  be  said  that, 
excluding  the  suicidally  inclined,  in  relatively  few  cases 
is  death  to  be  feared  as  a  direct  consequence  of  insanity 
that  is  not  organic,  e.g.,  general  paresis,  senile  cases,  and 
those  consequent  on  focal  lesions.  The  others  are  largely 
from  one  group— the  delirious  manias — the  form  of  death 
being  exhaustion  from  continuous,  intense,  and  often 
febrile  excitement.  Death  is  much  more  likely  to  take 
place  in  the  beginning  of  an  attack,  as  that  is  the  time  of 
greatest  violence  and  strain.  It  is  then,  too,  that  refusal 
of  food  and  suicidal  attempts  are  most  common. 

Henry  B.  Stedman. 

VIII.  INSANITY:  GENERAL  TREATMENT  AND 
CARE  OF  THE  INSANE.— The  scope  of  this  general  ar- 
ticle on  the  treatment  of  insanity  is  shown  by  the  follow- 
ing headings  under  which  the  subject  will  be  presented, 
viz. :  (1)  Prevention  and  State  Medicine;  (2)  Treatment 
and  Care  in  Institutions  and  in  Private;  (3)  General 
Emergencies  in  Psychiatry ;  (4)  Medication ;  (5)  Surgical 
Measures;  (6)  Psychiatric  Hygiene  (Hydrotherapy  and 
Climatotherapy  included) ;  (7)  Dietetics;  (8)  Mental  Ther- 
apeutics; (9)  Convalescence  and  Protective  Aid.  The 
treatment  of  the  special  forms  of  mental  disease  will  be 
considered  in  various  separate  articles  by  different  au- 
thors. 

Prevention  AND  State  Medicine. — Broad  preventive 
treatment  of  insanity  has  never  been  undertaken,  but  it  is 
time  for  some  concert  of  opinion  and  action  between  phy- 
sicians and  lawmakers  to  control  such  causes  of  the  dis- 
ease as  exist  widely  in  the  whole  fabric  of  society.  He- 
redity as  a  chief  source  might  be  diminished  in  a  measure 
by  the  enactment  of  wise  marriage  laws,  prohibiting  the 
reproduction  of  the  kind  in  vinculo  matrimcnii  by  idiots, 
imbeciles,  lunatics  actual  or  imperfectly  recovered, 
contirmed  epileptics,  the  chronically  alcoholized,  and 
neurotic  subjects  with  a  double  parental  taint  of  lunacy. 
The  State,  financially  burdened  with  the  increasing  num- 
bers of  her  insane  wards,  should  adopt  various  wide  and 
far-sighted  measures  of  prophylaxis.  The  standard  of 
knowledge  of  mental  disease  in  the  medical  profession 
should  be  raised.  Thorough  and  practical  instead  of 
nominal  instruction  in  psychiatry  should  be  made  com- 
pulsory in  all  medical  schools,  and  medical  degrees  or 
licenses  should  not  be  granted  on  State  examinations  to 
those  incompetent  in  this  branch,  for  in  nine  cases  out  of 
ten  the  general  practitioner  has  to  solve  alienistic  prob- 
lems without  the  help  of  the  mental  expert.  The  State 
should  disseminate  widely  by  free  literature  and  lectures 
common-sense  ideas  of  the  nature  and  causes  of  insanity, 
of  the  means  of  its  avoidance,  and  seek  to  remove  the 
false  dread  and  stigma  which  tend  to  hide  the  disease 
until  it  is  past  cure.  In  all  the  largest  cities  the  State 
should  establish  hospitals  for  the  clinical  observation  and 
continued  treatment  of  incipient  and  other  forms  of  men- 
tal disease  without  legal  formalities  or  financial  obstruc- 
tions. The  officers  of  such  hospitals,  known  for  their 
skill  in  nervous  and  mental  diseases,  should  give  prophy- 
lactic advice  as  to  feeble  children,  exceptional  curriculum 
of  studies  in  schools,  permissible  marriages,  and  all  the 
adult  relations  of  life  in  neurotic  families. 

Treatment  and'Care  in  Institutions  and  in  Pki- 
VATE. — It  would  appear  from  late  census  returns  in  this 
and  other  countries  that  about  seventy  per  cent,  of  those 
mentally  defective  and  insane  are  cared  for  in  institutions. 
Large  numbers,  however,  escape  recognition  and  enume- 
ration. 

Colonies  are  among  the  best  provisions  for  the  insane. 
The  oldest  is  at  Gheel,  Belgium,  agricultural  and  under 
medical  and  governmental  control.  Another  successful 
colony  is  at  Clermont-sur-Oise,  France.     In  connection 


with  a  central  institution  agricultural  colonies  also  exist 
at  Alt-Sclierbifz,  Saxony,  Ellen  near  Bremen,  Slup 
near  Prague,  Ilten  near  Hanover,  and  at  Reggio-Emilia, 
Italy. 

The  Family  System  of  the  boarding  out  of  the  insane 
in  private  families  has  long  been  found  practical  in  Scot- 
land and  in  Massachusetts  and  Wisconsin  also. 

Hospitals  for  the  insane,  well  organized  under  public 
supervision,  exist  in  most  of  the  States,  and  some  have  a  , 
cottage  system  and  agricultural  colony  provisions.  Their 
chief  defects  are  overcrowding  and  lack  of  special  wards 
and  adequate  means  of  treatment  of  acute  cases  and  of 
the  criminal  and  epileptic  insane.  Private  hospitals  for 
the  mentally  diseased  ai-e  found  in  most  of  the  States. 
Some  of  them  are  officered  by  mental  experts,  and  are  in- 
dispensable resorts  for  those  wishing  to  avoid  public  hos- 
pitals and  unable  for  various  reasons  to  be  treated  in  their 
own  homes.  There  are  also  unlicensed  sanatoria,  water 
cures,  hygienic  hotels,  and  health  resorts,  more  or  less 
well  conducted,  in  whicli  the  insane  unfortunately  often 
remain  until  their  best  chances  of  cure  have  passed.  The 
family  physician  in  the  majority  of  instances  will  have  to 
consign  his  mental  sufferers  to  the  public  hospitals  for 
reliable  cure  at  a  moderate  rate,  but  exceptionally  the 
means  of  the  patient  will  admit  of  the  choice  of  a  well- 
appointed  private  hospital  with  trained  nurses,  few  pa- 
tients, and  the  comforts  of  home  and  completely  individ- 
ualized treatment.  Treatment  in  private  at  the  patient's 
house  is  expensive,  in  view  of  fees  of  nurses  and  physi- 
cian expert,  and  it  sometimes  reacts  banefully  on  the 
whole  household ;  while,  on  the  other  hand,  cure  at  home 
avoids  publicity  and  some  of  the  dread  stigma  of  the  dis- 
ease. The  physician  must  isolate  the  patient  in  some 
part  of  the  house,  and  guard  against  suicide  and  violence 
by  constant  supervision  of  trained  nurses,  and  if  the  case 
prove  too  troublesome  a  resort  at  once  to  a  private  hospi- 
tal is  better  than  attempts  to  improvise  hospital  facilities 
in  hotels  and  boarding-houses. 

General  Emergencies  in  Psychiatry. — There  are 
certain  very  urgent  conditions  in  mental  disease  constitut- 
ing positive  emergencies  to  be  met  by  prompt  treatment. 
Inanition  is  one  of  the  most  common  of  these  conditions, 
and  it  is  often  not  diagnosed  until  it  has  reached  a  degree 
dangerous  to  the  life  of  the  patient  or  at  least  to  the  pros- 
pect of  early  recovery  of  brain  cells,  which  degenerate 
rapidly  during  acute  malnutrition.  The  waste  of  tissues 
in  active  mental  disease  is  excessive,  and  a  surprising 
amount  of  concentrated  nourishment  is  needed  to  sustain 
the  patient,  who  may  be  said  by  the  friends  to  have  eaten 
pretty  well  and  yet  the  breath  may  have  a  real  starvation 
odor.  The  best  foodstuffs  and  means  of  forced  alimenta- 
tion will  be  described  under  the  head  of  dietetics.  If  the 
case  borders  on  collapse,  nutrient  and  stimulating  enemata 
and  the  injection  of  saline  solutions  under  the  skin  may 
be  practised.  Another  almost  constant  emergency  in 
acute  insanity  is  insomnia,  and  it  may  lead  to  a  fatal  issue 
as  surely  as  starvation  and  is  not  always  recognized. 
Sleep  is  often  feigned,  or  it  is  fitful  and  dreamful  and 
partial  to  a  degree  which  does  not  admit  of  that  complete 
restoration  of  nervous  forces  which  occurs  only  during 
physiological  repose  of  cortical  centres.  In  feeble  pa- 
tients one  of  the  best  aids  to  sleep  is  long  exposure  in  the 
open  air,  and  the  gentle  motion  of  an  easy  carriage  also 
favors  it.  In  muscular  subjects  active  exertion  out  of 
doors  may  be  effective.  Heat  and  cold,  dry  or  moist, 
skilfully  applied  to  the  head,  spine,  epigastrium,  or  ex- 
tremities, often  produce  sleep.  Other  means  are  warm 
baths  with  cold  to  the  head,  hot  or  cold  packs  with  mas- 
sage, liquid  nourishment  or  hot  drinks  at  bedtime  with  a 
cool  bedroom  and  long  bed-hours,  and  a  siesta  in  the  day- 
time if  possible  as  a  preparation  for  the  night's  sleep. 
The  lower  bowel  should  be  emptied  by  enemata  befoie 
the  retiring  hour,  and  in  persons  of  full  habit  an  active 
purge  may  prove  the  best  somnifacient.  The  most  obsti- 
nate agrypniais  often  due  to  auto-intoxication,  and  intes- 
tinal antisepsis  should  then  be  used  after  a  full  dose  of 
calomel. 

Obstipation  in  some  cases  is  an  emergency  which  pre- 
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vents  pbysical  improvement,  and  cannot  be  successfully 
met  by  ordinary  enemata  or  purges,  and  requires  intesti- 
nal lavage  and  often  mechanical  delivery  of  the  impacted 
faeces. 

In  forty  per  cent,  of  acute  cases  of  insanity  there  exists 
an  emergency  from  tlie  impulse  to  suicide  or  violence  of 
some  form.  Drugs  may  abate  these  violent  tendencies, 
but  canno.t  control  them  except  when  continuously  ad- 
ministered in  harmful  doses.  The  only  way  to  meet  this 
emergency  is  by  the  incessant  supervision  of  experienced 
and  vigilant  nurses.  This  surveillance  will  be  regarded 
as  an  imposition  by  the  patient,  who  will  likely  have  the 
sympathy  of  relatives,  but  the  physician  will  rue  the  day 
if  sentiment  displaces  judgment  in  these  cases. 

An  emergency  whicJti  is  fatal  in  a  considerable  percen- 
tage of  acute  attacks  of  mental  disease  is  general  exhaus- 
tion of  vital  powers,  which  often  escapes  notice,  owing 
to  a  false  show  of  strength  on  the  part  of  the  patient,  who 
may  walk  about  the  very  hour  in  which  he  falls  in  final 
collapse.  Prodromal  symptoms  are  haggard  looks,  sub- 
normal temperature,  and  feeble  and  irregular  heart's  ac- 
tion. Patients  with  such  signs  are  to  be  at  once  placed 
and  kept  in  the  recumbent  posture,  warmed  by  artificial 
heat,  nourished  by  concentrated  liquid  food  in  small  and 
frequent  quantities,  and  given  brandy  and  strychnine 
hypodermatically  it  cardiac  failure  be  imminent. 

Medication. — The  therapy  of  insanity  is  as  extended 
as  the  vast  number  of  diseased  conditions  which  bear  a 
causative  relation  to  the  mental  malady.  Thus  the  diath- 
eses, the  toxic  and  autotoxic  states,  the  established  neu- 
roses, gross  disease  of  brain,  spine,  thoracic,  abdominal 
or  pelvic  organs,  and  all  other  etiological  factors  furnish 
direct  and  extremely  varied  indications  for  medication. 
The  general  practitioner  may  be  assured  that  there  are  no 
specifics  in  psychiatry,  and  that  the  treatment  can  best 
proceed  only  on  the  broad  lines  of  general  therapeutics, 
and  success  will  correspond  precisely  to  the  skill  displayed 
in  the  general  use  of  drugs  and  in  the  scientific  diagnosis 
of  pathological  physical  conditions.  In  the  first  place, 
urgent  symptoms  described  under  the  last  heading  as 
emergencies  in  psychiatry  are  to  be  met.  Secondl.v,  all 
diseased  states  standing  in  the  light  of  causes  to  the 
insanity  are  to  be  combated  by  appi'opriate  remedies. 
Thirdly,  symptomatic  indications  as  they  arise  and  the 
hygienic  requirements  of  the  case  are  to  govern  the  con- 
tinued treatment. 

A  brief  and  practical  summary  of  the  best  drugs  and 
their  chief  uses  in  psychiatric  practice  is  here  given. 

Hypnotics. — Chloral  hydrate  produces  sleep  more  con- 
stantly than  other  drugs,  and  may  be  given  alone  or 
combined  with  morphine  or  bromide  of  potassium.  It  is 
in  full  doses  depressant  of  circulation,  respiration,  and 
digestion,  and  is  not  advisable  in  cardiac  and  renal  dis- 
ease. In  obstinate  agrypnia  it  is  better  used  only  on  al- 
ternate nights  in  full  doses. 

The  bromides  of  potassium,  sodium,  and  strontium  have 
a  relative  hypnotic  value  in  the  order  mentioned,  and  are 
effective  in  acute  mental  disease  only  in  large  doses. 
Their  action  is  sometimes  heightened  by  the  addition  of 
ergot  or  cannabis  indica. 

Opium  and  its  alkaloids  relieve  pain  while  they  produce 
sleep,  and  are  occasionally  useful  on  this  account,  but 
both  tolerance  of  the  drug  and  a  drug  habit  are  readily 
established. 

Paraldehyde  acts  with  certainty  and  celerity  as  a  hyp- 
notic, but  it  makes  the  breath  and  the  stools  offensive, 
and  in  continued  doses  it  is  not  free  from  toxic  results. 

Sulphonal  has  decided  hypnotic  effects,  but  they  are 
delayed  often  for  many  hours,  and  unfortunately  il  is 
cumulative  and  dangerously  depressing  in  continued  use. 
The  allied  drugs,  trional  and  tetronal,  are  more  prompt  as 
somnifacients,  but  if  prolonged  they  have  toxic  results 
like  sulphonal. 

Hyoscine  and  hyoscyamine  should  be  used  only  in 
strong  maniacal  patients.  They  are  powerful  nervous 
depressants  and  not  properly  hypnotics.  Incidentally 
they  cause  sleep  in  a  few  moments  in  some  cases,  but 
completely  fail  in  others. 
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Methylal,  somnal,  chloralose,  hypnal,  chloralamide, 
and  other  proposed  hypnotics  are  by  no  means  as  reliable 
as  those  already  named. 

Tonics.— Iron  is  indicated  for  the  anaemia  so  constant' in 
mental  diseases.  It  is  a  routine  remedy  often  given  in 
too  large  doses,  and  should  be  administered  with  discrim- 
ination in  small  and  continued  portions,  and  never  on  an 
empty  stomach.  Its  use  should  be  temporarily  discon- 
tinued on  the  appearance  of  gastrointestinal  irritation. 
Of  the  vast  number  of  ferruginous  preparations  none  is 
more  reliable  than  the  old  tinct.  ferri  chloridi. 

Cinchona  and  its  alkaloids  are  useful,  especially  in  a 
large  percentage  of  mental  sufferers  having  a  history  of 
malarial  attacks  even  though  remote.  The  mental  excite- 
ment may  even  mask  the  plasmodial  crisis,  and  quinine 
in  full  doses  will  prove  most  efficacious. 

Strychnine  in  all  the  toxic  insanities  is  the  best  tonic, 
and  is  of  use  also  in  the  neurasthenic  cases  given  until  its 
physiological  action  is  evident.  Even  in  cases  with  gross 
lesions  of  the  nervous  system  it  may  be  cautiously  em- 
ployed to  advantage. 

Arsenic  in  choreic,  malarial,  and  phthisical  insanity  and 
in  some  other  diathetic  and  toxic  forms  is  a  good  tonic. 

Phosphorus  is  theoretically  indicated  in  mental  disease, 
and  is  practically  of  some  real  tonic  value. 

AUeratnes  and  EUminatives. — Mercury  in  some  of  its 
forms  is  indispensable  in  syphilitic  insanity,  and  in  ur- 
gent cases  mercurial  inunctions  and  baths  are  to  be  em- 
ployed. The  iodide  of  potassium  is  often  indicated  as  an 
alterative  in  luetic  cases  and  as  an  eliminative  in  toxic 
psychoses.  Iodine,  cod-liver  oil,  and  lithium  also  deserve 
nominal  notice. 

Purgatives. — In  all  forms  of  mental  depression  there  is 
a  tendency  to  constipation  from  diminished  peristalsis 
and  secretions.  The  gastro-intestinal  tract  is  often  foul 
and  a  source  of  autotoxis,  and  it  is  then  well  to  begin 
treatment  with  a  full  dose  of  calomel  and  a  saline  purge, 
and  subsequently  to  effect  intestinal  antisepsis  by  means 
of  salol  or  salophen.  Oleum  tiglii  is  useful  in  obstipa- 
tion, in  the  apoplectic,  epileptic,  or  paretic  status,  and 
after  ordinary  purgatives  fail.  In  maniacs  of  full  habit 
colocynthor  elaterium  relieves  plethora  and  favors  seda- 
tion, and  alvine  discharges  are  then  to  be  regulated  by 
laxatives  and  intestinal  lavage. 

Emetics. — When  mustard  and  sulphate  of  zinc  fail  and 
the  stomach  pump  is  resisted,  a  fresh  solution  of  apomor- 
phin£e  hydrochloras  administered  hypodermically  is  the 
most  prompt  emetic.  Ipecac  relieves  the  violence  and 
the  foul  stomach  of  strong  maniacs,  and  incidentally  is 
often  a  better  sedative  than  some  motor  depressants  in 
vogue. 

Vascular  Sedatives  and  Stimulants. — The  cerebral  hy- 
peraemia  of  sthenic  maniacs  and  the  violent  cardiac  ac- 
tion are  partly  to  be  controlled  by  aconite,  and  if  there 
be  inflammatory  cerebral  membranes  antimony  may  be 
conjoined  to  advantage.  The  best  cardiac  stimulant  is 
alcohol,  and  its  most  prompt  vascular  effect  is  to  be  had 
by  the  hypodermatic  use  of  brandy.  Digitalis  and 
belladonna  are  also  valuable. 

Nervous  Sedatives. — Opium  is  the  best  nervous  sedative 
in  precordial  panic,  painful  delusive  states,  senile  agita- 
tion, and  in  all  kinds  of  anguish  common  to  the  insane. 
Doses  must  be  increased,  and  it  is  never  wise  to  substi- 
tute an  opium  habit  for  a  psychosis.  Other  sedatives  of 
occasional  value  are  chloral,  the  biomides,  cannabis  in- 
dica, camphor  monobromate,  lupulin,  and  valerian  iu 
milder  cases;  and  in  powerful  maniacs  conium,gelsemium, 
or  veratrum  viride  may  be  cautiously  employed.  Or- 
ganotherapy has  been  tried,  but  testin,  cardin,  cerebrin, 
ovarin,  tuberculin,  and  other  extracts  have  given  no  sat- 
isfaction, though  thyroid  extract  in  myxoedematous  in- 
sanity is  of  use. 

Surgical  Measukes.— The  insane  are  entitled  to  such 
relief  as  surgical  science  may  afford.  The  transient  ag- 
gravation of  mental  symptoms  which  a  surgical  opera- 
tion may  occasion  is  inagnificant  if  a  causative  condition 
or  an  obstacle  to  recovery  be  removed.  It  is  high  time 
for  a  wide  application  of  conservative  surgery  in  psycU- 
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atric  practice,  and  obstructive  prejudice  must  give  way 
to  modern  science  as  often  as  an  etiological  factor  of  the 
mental  disease  can  be  removed  by  the  surgical  measure, 
and  the  patient  chance  to  be  in  physical  eondition  to  bear 
the  operation. 

Trephining  may  be  necessary  among  the  insane  with 
cranial  fracture  and  depression,  neoplasms  of  brain  mem- 
branes, cerebral  tumors  or  abscesses,  and  penetration  by 
bullets  or  other  foreign  bodies. 

Craniotomy  in  arrest  of  mental  development  fron) 
premature  closure  of  cranial  sutures,  vertebral  puncture 
in  paresis,  thyroidectomy  in  the  insanity  of  Graves'  dis- 
ease, circumcision  in  masturbatic  cases,  and  phlebotomy 
in  sthenic  maniacs  with  cerebral  hypersemia  are  all  oper- 
ations to  be  decided  upon  according  to  the  individual  in- 
dications in  each  case. 

Transfusion  might  be  tried  with  reasonable  hope  of 
success  in  puerperal  insanity  with  post-partum  hemor- 
rhage and  in  various  persistent  anajmic  cases.  Hypoder- 
moclysis  is  a  practical  surgical  measure  in  toxic  insanity 
to  assist  elimination,  and  also  in  all  states  of  extreme 
inanition.  Diseases  of  the  organs  of  special  sense  may 
cavise  or  aggravate  the  insanity,  and  hence  ophthalmic, 
aural,  and  other  special  forms  of  surgery  become  neces- 
sary. Dental  surgery  is  of  importance  for  the  health 
and  comfort  of  patients,  and  in  every  hospital  for  the 
insane  a  competent  dentist  should  render  the  necessary 
services. 

Troublesome  hernias,  urethral  strictures,  varicoceles, 
hydroceles,  and  hemorrhoids  should  have  prompt  surgi- 
cal treatment. 

The  simple  fact  of  insanity  does  not  alter  the  general 
indications  or  principles  of  gynecological  surgery.  The 
diseased  uterus  and  its  adnexa  must  receive  due  surgical 
treatment,  and  even  hysterectomy  and  oophorectomy  are 
justifiable  in  certain  cases.  It  is  a  mistake  to  suppose 
that  the  most  confirmed  masturbatic  habit  justifies  clito- 
ridectomy  or  orchidectomy,  since  the  irritative  source  of 
the  sexual  excitement  in  most  of  these  cases  is  in  the  cere- 
bral cortex. 

There  are  a  host  of  minor  surgical  operations  which 
should  be  performed  to  relieve  physical  discomfort  or 
pain  or  to  improve  the  general  health  of  the  patient. 
The  rules  as  to  local  or  general  anaesthesia  are  the  same 
as  in  health.  Anesthesia  may  also  be  required  in  epilep- 
tic, paretic,  or  puerperal  convulsive  conditions,  or  to  de- 
termine the  real  state  of  things  in  hysterical  or  feigned 
insanity,  but  it  is  not  to  be  used  to  suppress  maniacal 
excitement.  Vesication,  the  thermocautery,  the  electro- 
cautery, acupuncture,  and  the  use  of  setons  all  have  a 
legitimate  application  in  occasional  cases  of  insanity. 

Electrotherapy  is  a  surgical  measure  not  to  _  be  trusted 
to  nurses  or  even  to  physicians  not  skilled  in  its  use. 

Galvanism  is  the  form  of  electricity  of  widest  advan- 
tage in  psychiatry  for  sedative,  trophic,  or  antineuralgic 
action,  and  for  electro-diagnosis.  A  course  of  electrical 
treatment  should  extend  over  some  weeks,  and  desultory 
seances  are  only  for  psychical  effect.  General  galvani- 
zation with  currents  of  low  electromotive  force  are  most 
suitable  in  states  of  mental  depression  and  to  relieve  the 
hypersesthesias  of  neurasthenic  cases.  Galvanization  of 
the  cervical  sympathetic  in  anaemic  states  of  stupor  may 
favorably  influence  the  circulation  and  the  spastic  capil- 
laries, while  cerebral  galvanization  may  be  practised  with 
caution  for  sedative  and  soporific  effects.  Large  elec- 
trodes and  powerful  currents  are  needed  for  the  spinal 
cord,  and  galvanization  of  special  organs  is  hardly  prac- 
tical. 

Faradism  has  qualitative  variations  determined  chiefly 
by  the  length  of  coils,  size  of  wires,  and  number  of  inter- 
ruptions. Long  coils,  fine  wires,  and  rapid  interruptions 
give  a  smooth  current  suitable  in  neurasthenicand  feeble 
persons.  General  faradization  is  most  advamageous  in 
melancholic  and  stuporous  conditions,  and  the  band  of 
the  operator  is  the  best  electrode  in  these  cases.  To 
arouse  strong  patients  from  apathy  and  muscular  inertia 
larger  wires,  shorter  coils,  and  fewer  interruptions  may 
be  used,  or  the  electric  brush  may  be  tried.    In  a  vast 


number  of  cases  I'efusing  to  take  active  exercise  faradism 
may  be  employed  to  advantage  in  the  form  of  electric 
massage. 

Static  electricity  is  chiefly  adapted  to  the  production  of 
mental  effects  in  psychiatric  practice,  and  as  a  stimulant 
of  the  sensory  peripheral  nervous  system.  Hypochon- 
driacs and  neurasthenics  mounting  the  insulated  stool 
before  an  imposing  static  machine,  and  taking  the  elec- 
trical breeze  or  having  sparks  drawn  from  parts  which 
are  the  seat  of  imaginary  pains,  undergo  a  good  form  of 
psychotherapy  as  well  as  counter-ii'ritation  and  capillary 
stimulation. 

In  general,  however,  franklinism  is  of  less  use  in  men- 
tal diseases  tlian  galvanism  or  faradism. 

Electrotherapy  among  patients  very  often  hyperses- 
thetic  or  anajsthetic  must  be  practised  with  an  initial 
minimum  dosage  gradually  increased  to  the  desired 
strength,  to  be  determined  less  by  milliamperage  than 
by  actual  effects  produced. 

Psychiatric  Hygiene. — Under  this  head  something 
will  be  said  of  hydrotherapy  and  climatotherapy  also. 
The  hygiene  of  the  residence  is  of  prime  importance. 
The  habitation  should  be  in  a  healthful  locality,  well 
drained,  lighted,  and  ventilated,  and  with  sunny  rooms 
in  winter  at  least.  The  hot-water  system  of  heating  is 
best,  and  open  fireplaces  are  excellent  auxiliaries  for 
warming  and  changing  the  air.  Hardwood  and  parquet 
floors  are  best  in  sleeping-rooms,  wliich  should  have  only 
necessary  articles  of  furniture  and  an  iron  bedstead  with 
hair  and  woven  wire  mattress  and  fine  woollen  blankets. 
The  bed  is  to  be  made  a  place  of  comfort,  and  feeble, 
rheumatic,  and  neuralgic  patients  often  sleep  best  between 
woollen  blankets  in  winter,  and  water  and  air  beds  are 
an  occasional  necessity.  Most  of  the  insane  have  im- 
paired vitality  and  circulation  and  need  warm  underwear. 
Various  minor  points  in  tlie  hygiene  of  the  person  deter- 
mine the  major  point  of  bodily  comfort  or  distress.  Thus 
the  skin  requii'es  special  cleanliness,  and  is  subject  to 
various  eruptions  in  mental  disease.  The  moutli  must 
be  treated  with  antiseptic  washes  for  offensive  breath  and 
bacterial  growths,  while  tartar  and  dental  caries  are  to 
be  removed  by  a  dentist.  A  habit  of  the  regular  relief 
of  bowels  and  bladder  must  be  established,  with  special 
attention  to  local  cleanliness  even  in  the  most  apathetic 
cases. 

Out-of-door  life  is  a  hygienic  measure  never  to  be  neg- 
lected, and  porches,  tents,  summer-houses,  cots,  and 
hammocks  are  to  be  utilized,  and  carriages  are  available 
in  feeble  cases.  The  rest-cure  in  bed  is  good  in  senile  and 
acutely  exhausted  patients,  but  the  opposite  course  is 
generally  best  for  the  great  majority  of  the  insane,  who 
derive  benefit  from  customary  out-of-door  occupations, 
or  from  walking,  horseback-riding,  cycling,  or  golfing. 
In  bad  weather  indoor  games,  gymnastics,  and  massage 
are  to  be  employed. 

Climatotherapy  is  of  special  import  in  psychiatry. 
The  neurasthenic  insane  do  best  in  northern  mountainous 
regions  in  summer  and  in  southern  climes  for  outdoor  life 
in  winter,  where  the  greatest  number  of  sunny  days  are 
to  be  had  with  avoidance  of  extremes  of  temperature. 
The  senile  insane  do  best  in  mild  climates  under  high 
rather  than  low  barometric  pressure.  The  phthisical 
insane  do  well  in  mountainous  locahties  until  pulmonary 
lesions  are  advanced,  when  marine  climates  are  prefer- 
able. In  all  mental  disease  with  gross  brain  lesions,  car- 
diac affections,  or  diathetic  and  toxic  conditions,  rarefac- 
tion of  air  and  great  diminution  of  barometric  pressure 
are  to  be  avoided.  Residents  of  large  cities  benefit  by  a 
change  to  country  air ;  watering-places  sometimes  com- 
bine pure  air  and  water;  and  foreigners  profit  by  a 
change  to  their  native  climate,  and  mental  sufferers  gen- 
erally do  well  to  avoid  the  uncertainties  and  perplexities 
of  foreign  travel. 

Hydrotherapy  in  mental  diseases  is  as  ancient  as  Hip- 
pocrates, but  it  is  only  of  late  that  hospitals  for  the 
insane  have  made  some  suitable  provisions  for  it.  As 
physician  in  charge  of  New  York  City  Asylum  for  the 
Insane,  the  writer  first  in  America  made  extensive  use  of 
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the  Turkish  bath,  and  published  the  results  of  various 
forms  of  insanity  thus  treated  in  his  annual  report  for 

1874,  and  a  few  years  later  printed  a  monographic  article 
on  "  Hydrotherapy  in  Insanity, "  and  for  more  informa- 
tion than  space  will  here  permit  reference  may  be  had  to 
the  writer's  "Text-Book  of  Mental  Diseases,"  pp.  459- 
474.  The  physiological  principles  of  all  hydrotherapy 
are  that  heat  and  cold  to  the  surface  of  the  body  may  be 
made  to  expand  or  contract  the  capillaries,  to  increase  or 
diminish  cardiac  action,  bodily  temperature,  respiration, 
secretion,  and  general  metabolism.  Among  the  insane 
these  effects  are  best  obtained  by  warm  rather  than  cold 
applications,  to  be  regulated  by  reliable  thermometers 
under  the  observation  of  physicians  rather  than  nurses. 
Sedation  of  maniacal  excitement  and  relaxation  of  vaso- 
spasm in  melancholic  stupor  are  better  accomplished  by 
warm  than  cold  baths,  just  as  stimulation  of  the  cutane- 
ous periphery  or  of  the  whole  nervous  system  in  apathetic 
states  is  most  promptly  effected  by  hot  rather  than  cold 
douches.  Motor  and  mental  agitation  in  hyperacute 
mania  may  often  be  controlled  by  baths  graduated  from 
warm  to  cool,  and  prolonged  from  one  to  two  hours,  and 
repeated  ouce  or  twice  in  twenty-four  hours  in  strong 
patients  with  sound  heart  and  lungs. 

The  Turkish  bath  is  more  generally  applicable  than 
any  other  in  mental  diseases.  It  can  be  used  in  the  old 
and  the  young,  in  the  neurasthenic  and  melancholic  and 
debilitated,  as  well  as  in  the  strong  and  maniacal.  In 
toxic  cases  it  increases  cutaneous  excretion,  and  it  re- 
stores the  impaired  capillary  circulation  in  melancholiacs, 
and  the  subnormal  temperature  in  stuporous  patients, 
and  in  acute  alcoholic  states  it  is  excellent  for  both  its 
eliminative  and  sedative  action.  It  is  of  wide  service  too 
in  diathetic  insanity;  for  the  syphilitic,  phthisical, 
Brightic,  rheumatic,  malarial,  and  podagrous  cases  all 
profit  by  a  judicious  use  of  the  Turkish  bath,  and  only 
decided  cardiac  or  pulmonary  lesions  are  contraindica- 
tions. 

Swim  baths,  sitz  baths,  foot  baths,  spray  baths, 
douches  (hot,  cold,  spinal,  and  Scottish),  medicated  and 
Russian  baths,  drip  sheets,  and  wet  packs  of  all  kinds 
have  an  occasional  special  utility  in  psychiatry,  especially 
when  combined  with  skilful  massage.  In  hyperpyrexia 
of  delirium  acutum,  of  the  paretic  or  epileptic  status,  or 
of  toxic  maniacal  states,  the  cold  affusion  may  be  used  to 
great  advantage  when  friction  of  surfaces  with  ice  proves 
inadequate. 

Dietetics  in  mental  disease  present  difficult  practical 
problems.  The  waste  of  tissues  and  need  of  nourishment 
are  maximum  in  degree,  while  appetite  and  assimilative 
power  are  minimum  in  the  acute  in.sanities.  A  full  ration 
of  albuminates,  fats,  and  carbohydrates  must  be  at  once 
enforced,  and  foods  are  to  be  prepared  in  varied  and  ap- 
petizing form  with  due  reg&rd  to  individual  tastes.  In 
general  there  is  nothing  better  than  fresh  milks,  eggs, 
meats,  and  fruits  in  season.  The  nutritive  value  of  pre- 
served foods  and  hquid  preparations  of  meat  is  overrated, 
and  shredded  or  scraped  fresh  meat  should  be  given  in 
pulp,  which  may  be  mixed  with  liquids  to  be  fed  through 
tubes.  Predigested  foods,  rectal  alimentation,  and  sub- 
cutaneous injections  of  saline  solutions  ai-e  only  extreme 
resorts.  Anorexia  and  foul  tongue  should  not  deter  the 
physician  from  forced  feeding,  best  done  by  nasal  tubes 
with  the  patient  seated,  though  oesophageal  tubes  or 
stomach  pump  are  at  times  necessary.  Meat  pulp  and 
vegetables  in  form  of  puree  and  juices  of  fresh  fruits 
may  be  thus  given  in  amounts  twenty  per  cent,  above 
average  rations,  for  inanition  is  a  constant  danger.  In 
chronic  and  incurable  lunacy  stinting  of  food  supplies  is 
justifiable  economy,  biit  it  is  bad  state  policy  to  with- 
hold generous  diet  in  recoverable  cases,  and  clironicity  is 
often  due  to  defects  of  feeding  in  the  curable  stage 

Mental  Thbrapedtics.— By  tliis  term  is  understood 
all  those  means  which  directly  modify  the  thoughts 
feelings,  and  emotional  states  of  the  patient.  In  mental 
disease,  as  in  health,  psychic  influences  continue  power- 
ful for  good  or  evil.  The  patient  is  first  to  be  removed 
from  the  scene  of  his  delusions,  from  business  worry  and 

74 


domestic  strife,  to  an  agreeable  environment,  there  to 
receive  the  most  decided  of  all  psychotherapeutic  effects, 
which  is  the  sympathy  and  advice  of  an  intelligent  phy- 
sician. Next  to' the  physician  the  nurse  is  the  constant 
medium  for  psychic  influences,  and  should  be  chosen  to 
suit  the  patient  and  also  the  phases  of  the  mental  malady. 
In  the  convalescent  stage  companion  nurses,  educated 
and  refined  in  manner,  are  most  useful  psychotherapeutic 
agents.  The  regularity,  discipline,  force  of  example, 
and  confidence  inspired  by  numbers  make  institutional 
care  effective  in  the  moral  treatment  of  the  insane  in  the 
majority  of  cases.  Occupation,  not  forced  but  customary 
and  of  interest  to  the  patient,  is  a  most  reliable  psychic 
remedy,  and  the  more  useful  it  is  the  more  serious  is  the 
purpose  of  cure  which  it  serves.  Diversions  varied  and 
well  timed  to  the  occasional  moods  of  the  malady  play 
an  important  rSle  in  mental  therapeutics.  Outdoor  sports 
are  preferable,  but  indoor  games  are  available  more 
months  in  the  year. 

During  convalescence  there  should  be  a  gradual  resto- 
ration of  the  social  life  of  the  patient,  a  lenewal  of  friend- 
ships with  the  nearest  relatives,  and  such  hospitality  as 
will  restore  the  self-respect  of  the  patient,  and  the  influ- 
ence of  the  opposite  sex  is  not  to  be  ignored. 

Religion  may  be  allowed  to  "  minister  to  a  mind  dis- 
eased," though  the  religious  delusions  of  some  patients 
forbid  it. 

Discipline,  rewards,  and  corrective  advice  are  to  corre- 
spond to  the  modified  responsibility  of  the  insane,  who 
are  to  be  granted  or  denied  privileges,  and  to  encounter 
moral  restraiats  such  as  may  aid  them  to  suppress  insane 
impulses.  The  solitary  confijiement  of  a  violent  lunatic 
is  not  justified  as  a  punitive  measure,  but  for  its  psychic 
effect.  The  principle  of  non-restraint  is  universally  in- 
dorsed, but  some  protection  from  violence  is  necessary. 
There  are  three  forms  of  restraint — chemical,  manual,  and 
mechanical.  Chemical  restraint  by  powerful  drugs  is 
most  often  used  and  abused.  Manual  restraint  by  the 
hands  of  nurses  is  necessary  sometimes  and  also  liable  to 
abuse.  Mechanical  restraint  is  best  done  by  a  restraining 
sheet  in  surgical  and  violent  cases  apt  to  be  bruised  by 
persistent  resistance  to  nurses.  In  the  vast  majority  of 
even  acute  cases  no  restraint  of  any  kind  is  needed. 
Hypnotism  is  not  recommended  in  any  class  of  cases,  but 
therapeutic  suggestion  of  ideas  by  the  physician  seconded 
by  nurses  may  favorably  influence  the  thoughts  and  con- 
duct of  patients;  and  likewise  placebos  are  of  occasional 
advantage  in  mental  therapeutics. 

Convalescence  and  Photective  Ain. — Recovery 
from  insanity  is  often  apparent  before  it  is  real,  and  though 
importuned  by  relatives  the  practical  alienist  will  not  re- 
turn the  patient  to  business  and  social  life  prematurely, 
and  run  the  risk  of  a  relapse  and  possible  incurability! 
In  case  of  imperfect  recovery  the  physician  has  to  decide 
the  degree  of  restoration  of  the  financial  rights  and  the 
business  competency  of  the  patient.  Those  convalesced 
with  mental  defect,  capable  of  self-care  and  not  danger- 
ous to  self  or  others,  are  legally  entitled  to  personal  free- 
dom. 

Protective  aid  for  those  discharged  from  institutional 
care  improved  only  is  a  desideratum.  The  writer  some 
years  ago  published  the  view  that  the  State  should  estab- 
lish a  Bureau  of  Protective  Aid  "  for  patients  discharged 
trom  institutions  as  well  as  for  those  under  great  stress  of 
any  kind  hable  to  end  in  insanity.  In  this  way  the  stig- 
nia  of  insanity  would  not  block  the  way  to  self-support 
of  convalescents,  and  many  harmless  and  industrious  in- 
mates of  institutions  might  be  returned  to  the  outside 
world  and  the  actual  public  burden  of  enormous  num- 
bers of  imperfectly  recovered  insane  might  be  in  a  meas- 
ure reduced.  Theodm-e  U.  Kellogg. 

IX.  INSANITY,    MEDICO-LEGAL    ASPECTS    OF.- 

Insanity  is  a  disease  so  often  affecting  the  knowledge  of 
right  and  wrong  by  its  disturbance  of  the  mental  facul- 
ties that  it  is  viewed  from  the  standpoint  of  both  medi- 
cine and  law.  The  following  is  a  comprehensive  medical 
definition  of  the  term:  "Insanity  is  a  condition  produced 
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by  disease,  iij  which  there  is  a  prolonged  departure  from 
one's  natural  ways  of  thinking  and  acting."  This  defi- 
nition is  broad  enough  to  cover  all  forms  of  lunacy,  but 
it  does  not  include  idiocy,  or  imbecility,  or  the  natural 
impairment  of  old  age,  neither  does  it  embrace  transient 
delirium,  nor  the  brief  periods  of  alcoholic  or  other  in- 
toxications. The  courts,  however,  recognize  the  exist- 
ence of  mental  enfeeblement  in  many  instances  wherein 
the  patient  is  not  in  a  medical  sense  insane,  and  properly 
employ  the  term  unsoundness  of  mind  as  an  expression 
of  wider  meaning.  This  does  not  always  signify  mental 
incapacity.  The  phrase  "  non  compos  mentis  "  of  older 
origin,  meaning  no  control  of  mind,  is  stronger,  more  defi- 
nite, and  indicates  incompetency.  The  legal  test  of  re- 
sponsibility aims  to  determine  whether  a  person  commit- 
ting an  act  knew  the  nature  and  quality  of  the  act,  or 
that  the  act  was  wrong,  and  whether  he  was  so  impelled 
by  stress  of  disease  as  to  have  been  unable  to  refrain  from 
committing  it.  Medicine  and  law  have  ever  been  some- 
what at  variance,  particularly  in  matters  relating  to 
criminal  responsibility.  The  modern  acceptance  of  the 
doctrine  of  criminal  responsibility  may  be  summed  up 
as  follows:  "Was  the  person  whose  act  is  in  question 
able  to  understand  its  nature,  and  to  pass  a  fairly 
rational  judgment  on  its  consequences  to  himself  and 
others,  and  was  he  a  free  agent  so  far  as  that  act  was 
concerned  ? " 

This  is  the  basis  upon  which  at  present  rests  the  legal 
analysis  of  a  man's  responsibility  for  his  acts.  It  should 
be  remembered  that  the  knowledge  of  the  act  must  per- 
tain to  the  particular  one  in  question,  and  not  to  those  of 
a  similar  character.  Concerning  abstract  acts  in  general, 
a  person  may  have  very  clear  ideas  as  to  right  and 
wrong,  but  in  relation  to  his  own  deed  at  a  stated  time 
he  may  entertain  false  and  most  erroneous  behefs.  The 
law  requires  that  he  must  know  the  natui-e  of  his  act — in 
other  words,  its  physical  character,  whether  it  was,  for 
example,  an  act  of  assault,  of  killing,  of  appropriating 
property,  orof  kindhng  afire;  that  is,  he  must  understand 
the  material  essence  of  what  he  was  doing  at  the  time. 
He  also  must  know  the  quality  of  his  act,  whether,  for  in- 
stance, an  assault  was  in  self-defence,  for  revenge,  jeal- 
ousy, or  any  other  assignable  motive ;  whether  in  appro- 
priating property  he  was  taking  that  which  he  believed 
to  be  his  own,  or  was  engaged  in  theft  or  robbery; 
whether  his  purpose  in  setting  a  fire  was  arson,  or  prop- 
erly to  promote  warmth  and  comfort  for  himself  and 
others.  The  quality  of  an  act  is  determined  by  the  men- 
tal processes  which  lead  up  to  its  committal.  It  is  im- 
portant to  discover  the  premises  from  which  his  reason- 
ing starts.  His  train  of  thought,  though  apparently 
logical,  may  have  some  delusional  idea  as  its  origin.  The 
underlying  motive,  therefore,  should  be  considered  in 
order  to  form  a  correct  judgment.  In  short,  was  the 
person  actuated  by  a  rational  impulse,  or  was  he  con- 
trolled by  a  diseased  mind  ? 

An  idiot,  imbecile,  epileptic,  or  a  demented  peison  may 
act  without  apparent  motive  and  have  no  knowledge 
whatever  of  the  nature  and  quality  of  the  act,  or  he  may 
even  be  entirely  ignorant  of  having  committed  it. 

As  a  further  test,  a  person  to  be  irresponsible  must  be 
so.  incapacitated  as  not  to  know  that  an  act  was  wrong; 
that  is,  morally  wrong.  It  is  not  necessary  that  he  should 
have  a  fine  ethical  sense,  but  he  should  understand  that 
the  act  in  question  was  a  wrongful  act  for  him  to  do,  and 
should  reasonably  understand  its  consequences  to  himself 
and  others.  It  is  not  essential  that  he  should  know  that 
the  act  was  against  the  law  of  the  land,  for  the  law  does 
not  excuse  ignorance  of  the  statutes,  but  the  defendant 
must  know  that  the  act  in  question  was  not  a  right  thing 
upon  general  gi'ounds. 

There  are  some  few  persons,  however,  who  apparently 
understand  the  nature  and  quality  of  an  act,  and  know 
that  it  is  wrong,  yet  who  are  so  impelled  because  of  stress 
of  disease  that  they  are  unable  to  refrain  from  acts  which 
they  know  are  wrong;  in  other  words,  they  are  so  dom- 
inated by  imperative  ideas  as  not  to  be  free  agents.  It 
is  probable,  however,  in  such  cases,  that  a  close  investi- 


gation would  reveal  that  the  offender  was  not  cognizant 
of  the  real  quality  of  the  act. 

The  plea  of  insanity  as  a  defence  for  crime  has  encoun- 
tered popular  opposition.  When  the  question  of  insan- 
ity has  been  tried,  juries,  in  some  few  instances,  actuated 
by  sympathy,  have  accepted  the  plea  as  an  excuse  for 
tlie  exercise  of  leniency,  and  have  returned  verdicts  which 
seemed  miscarriages  of  justice,  and  have  thus  brought 
this  plea  into  public  disfavor.  In  New  York  State  a  ver- 
dict of  acquittal  upon  the  ground  of  insanity,  if  the  dis- 
ease still  continues  and  the  jury  deem  the  defendant  dan- 
gerous to  be  at  large,  must  be'accompanied  by  a  special 
verdict  to  that  effect,  and  the  person  thereupon  is  com- 
mitted to  a  lunatic  asylum.  Emotional  and  temporary 
forms  of  in.sanity  are  not  received  by  either  courts  or 
jurors  with  the  credence  they  were  once  accorded,  nor  are 
they  generally  recognized  by  the  medical  profession. 

The  history  of  the  law,  in  relation  to  responsibility, 
shows  a  gradual  development;  the  early  test  was  that  a 
person  must  be  deranged  to  such  a  degree  as  not  to  know 
more  than  a  wild  beast.  The  rules  of  the  Macnaughton 
case,  as  formulated  in  the  answers  of  the  English  judges 
to  the  House  of  Lords  in  1843,  state  that  to  establish  the 
defence  of  insanity  it  must  be  proved  that  the  defendant 
did  not  know  the  nature  and  quality  of  his  act,  or  that 
his  act  was  wrong.  This  marked  a  great  step  in  advance, 
and  formed  the  basis  of  the  law  in  criminal  responsi- 
bility for  more  than  half  a  century.  More  recently  some 
courts  have  ruled  that  a  person  should  not  be  held  le- 
gally responsible  if  his  act  was  a  direct  result  or  product 
of  his  mental  disease. 

The  usual  procedure,  when  a  person  is  found  to  be  in- 
sane while  in  confinement  awaiting  trial  upon  a  criminal 
charge,  is  for  the  court,  either  of  its  own  motion  or  upon 
the  request  of  the -district  attorney,  to  suspend  criminal 
proceedings,  and  to  appoint  a  commission  to  pass  upon 
the  mental  condition  of  the  prisoner.  If  foimd  to  be  de- 
ranged, it  is  ordered  that  he  be  committed  to  an  insane 
asylum,  there  to  be  held  until  recovered,  and  then  to  be 
remanded  to  the  custody  of  the  court,  and  the  trial  re- 
sumed. In  some  instances,  when  insanity  is  made  a  de- 
fence, the  question  is  tried  and  testimony  upon  the  subject 
taken  in  open  court. 

The  mental  state  of  all  prisoners  awaiting  trial  should 
be  a  subject  of  more  careful  scrutiny  than  at  present,  as 
many  insane  recidivists  and  dangerous  lunatics,  whose 
true  condition  is  not  recognized,  are  undoubtedly  sent  to 
prison  for  short  terms  and  then  released,  whereas  they 
should  be  permanently  confined  in  asylums  for  the  crimi- 
nal insane. 

Commitment  of  the  Insane  by  Citiil  Process. — The  stat- 
utes of  the  various  States  differ  as  to  methods  of  com- 
mitment of  the  insane,  but  as  a  rule  an  order  of  court 
based  upon  a  medical  certificate  is  required  before  a  per- 
son can  be  deprived  of  his  liberty.  The  testimony  of  at 
least  one  physician  is  necessary  as  to  the  mental  con- 
dition of  a  patient;  oftener,  the  medical  certificate  of 
lunacy  must  be  signed  by  two  respectable  practitioners, 
legally  qualified,  who  are  required  to  have  had  at  least 
three  j'ears'  experience  in  the  practice  of  medicine,  and 
to  be  graduates  of  some  reputable  medical  college.  The 
physicians  must  examine  the  case  either  upon  the  day 
the  certificate  is  made  or  within  a  short  period  of  days 
immediately  prior  thereto,  as  may  be  indicated  by  the 
statute  of  the  State  in  which  the  patient  resides.  In 
many  States  a  judicial  hearing  may  be  given,  in  addition 
to  the  medical  certificate,  provided  it  is  deemed  necessary 
by  the  court.  When  committed,  the  patient  is  taken  to 
the  hospital  at  once,  as  the  order  of  the  court  remains 
valid  only  for  a  few  days.  The  whole  period  covered  by 
the  legal  proceedings  is  brief,  imder  the  assumption  that 
a  patient  may  recover  liis  reason  should  the  time  allowed 
to  elapse  be  prolonged.  The  error  of  incarcerating  a  sane 
man  is  thus  avoided.  In  some  instances  the  law  provides 
for  the  summary  and  prompt  commitment,  as  well  as 
temporary  detention,  of  lunatics  who  may  be  violently  or 
dangerously  insane,  without  the  formality  of  the  usual 
warrant. 
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Another  procedure  is  to  provide  a  commission,  consist- 
ing usually  of  three  members,  whose  duty  it  is  to  take 
cognizance  of  all  cases  of  alleged  insanity  brought  before 
them  and  to  issue  warrants  of  commitment  to  insane  hos- 
pitals after  compliance  with  certain  forms  of  judicial 
proceedings  prescribed  by  statute.  The  right  of  personal 
liberty  is  so  jealously  guarded  that  some  States  have 
provided  a  trial  by  jury  in  all  cases  of  insanity.  Where 
such  a  practice  prevails  the  sheriff  is  directed  to  bring 
the  afflicted  person  before  the  court  and  a  jury  is  empan- 
elled, and  the  trial  proceeds  as  in  civil  and  criminal  cases, 
with  counsel  privileged  to  appear  upon  each  side.  This 
course  has  not  been  generally  adopted. 

In  addition  to  judicial  commitments,  provision  is  made 
by  law  whereby  insane  patients  of  their  own  volition 
may  enter  a  lunatic  asylum  and  remain  as  voluntary  pa- 
tients. Such  inmates,  however,  canuot  be  forcibly  de- 
tained, but  the  doors  must  be  opened  to  them  whenever 
the.y  request  their  freedom. 

The  intervention  of  the  habeas  corpus  is  available,  of 
course,  for  any  person  committed  to  a  lunatic  asylum, 
and  upon  the  return  of  such  a  writ  the  merits  of  the 
whole  case  may  be  reviewed  by  the  courts  and  the  rights 
of  any  individual  who  considers  himself  aggrieved  may 
be  finally  adjudicated.  Furthermore,  most  States  provide 
for  the  greatest  latitude  in  the  way  of  correspondence, 
both  as  to  the  mailing  of  letters  as  well  as  to  their  re- 
ceipt. In  some  States  no  censorship  whatever  is  per- 
mitted upon  the  part  of  the  hospital  authorities,  and  the 
postal  privileges  of  the  inmate  are  as  unrestricted  as 
those  of  any  other  individual. 

In  examining  a  patient  as  to  his  sanit}'  prescribed  forms 
are  usually  furnished,  printed  in  accordance  with  the 
statute.  Medical  men,  in  making  an  affidavit  in  a  case  of 
insanity  and  in  giving  the  grounds  of  their  opinion, 
should  be  guided  as  far  as  possible  by  the  evidence  of 
their  own  personal  observations,  and  describe  the  pa- 
tient's general  appearance,  what  the  patient  said,  and 
what  he  did ;  that  is,  describe  his  words  and  acts.  It  is 
allowable  to  note  what  facts  were  communicated  to  the 
observer  by  others.  It  is  well  also  to  examine  the  pa- 
tient alone,  free  from  all  restraint  and  influence  of  others. 
It  is  not  enough  to  state  that  the  patient  is  insane,  but 
the  reasons  for  such  a  finding  must  be  given  with  suffi- 
cient fulness  to  enable  the  court  to  satisfy  itself  as  to  the 
soundness  of  the  opinion. 

While  many  safeguards  surround  the  commitment  of 
the  insane,  not  much  formality  attends  their  discharge. 
In  most  cases  simply  the  certificate  of  the  medical  super- 
intendent that  the  patient  has  recovered  is  sufficient  to 
permit  him  to  go  at  large.  Many  persons  who  fall  shoit 
of  recovery  are  delivered  into  the  hands  of  relatives  and 
friends,  who  are  able  to  give  satisfactory  evidence  of  a 
willingness  and  ability  to  care  for  and  maintain  the  pa- 
tient in  safe  custody  and  without  further  public  charge. 
Persons  cannot  be  so  discharged,  however,  while  being 
held  upon  criminal  charges,  as  they  are  answerable  to  the 
court,  and  upijn  recovery  must  be  returned  at  the  hands 
of  the  sheriff  to  the  custody  of  the  proper  authorities  to 
be  disposed  of  according  to  law. 

Appointment  of  Committees  of  Persons  and  Estates. — 
Very  many  persons  who  are  neither  criminals  nor  dan- 
gerous to  themselves  or  others  are  yet  in  need  of  super- 
vision, and  for  such  the  courts  make  provision.  Such 
supervision  may  embrace  either  the  person  or  property 
or  both.  It  is  often  necessary  to  conserve  funds  which 
cannot  be  properly  administered  by  the  patient  and 
which  are  being  squandered  and  dissipated.  The  pur- 
pose of  the  law  is  to  furnish  protection  to  the  interests  of 
the  lunatic  in  much  the  same  way  as  it  guards  the  inter- 
ests of  infants  and  minor  children. 

The  duty  devolving  upon  the  committee  of  the  person 
(who  is  usually  a  near  relative  orfiiend  or  some  one  inter- 
ested in  the  estate)  is  to  provide  comfort  and  care.  He 
need  not  personally  attend  to  this,  but  may  place  the 
lunatic  in  custody  of  an  agent  or  even  in  an  asylum;  but 
he  is  bound  to  look  after  his  interests  and  to  see  that  he 
receives  proper  treatment,  and  for  this  he  is  responsible. 
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The  jurisdiction  of  the  court  extends  to  the  care  and  cus- 
tody of  persons  incompetent  to  manage  themselves  or 
their  own  affairs.  Such  incompetency  does  not  include 
simple  weakness  of  mind  unless  it  is  so  great  as  to  con- 
stitute disability,  nor  does  it  embrace  mere  lack  of  busi- 
ness acumen  or  experience.  One  of  the  purposes  for 
which  a  committee  is  appointed  is  that  of  maintaining 
actions  at  law,  which  may  be  done  by  the  committee  in 
the  name  of  the  lunatic,  thus  giving  a  legal  standingto 
acts  which  otherwise,  by  reason  of  the  insane  person's  in- 
capacity, might  be  declared  void.  The  action  of  the  com- 
mittee, however,  in  order  to  be  of  authority  must  be 
approved  and  affirmed  by  the  court.  The  committee  of 
the  person  or  of  the  estate  may  be  discharged  by  an  order 
of  court  whenever  it  is  proved  that  the  lunatic  has  be- 
come competent  to  manage  his  own  affairs.  He  is  there- 
upon restored  to  his  full  rights  both  as  to  his  person  and 
property. 

Contracts  and  Partnerships. — Contracts  with  lunatics 
are  often  sought  to  be  annulled  by  both  parties.  The 
sane  party  sometimes  seeks  to  be  relieved  from  loss  or  dam- 
age upon  the  ground  that  the  person  with  whom  he  con- 
tracted was  deranged ;  and  on  the  other  hand  the  insane 
party,  when  he  finds  it  to  his  interests  so  to  do,  endeav- 
ors to  avoid  responsibility  upon  the  ground  that  at  the 
time  the  contract  was  made  he  was  incompetent.  There 
are  three  things  usuall}'  to  be  considered  in  adjudging 
the  validity  of  such  transactions:  first,  the  mental  condi- 
tion of  the  party  alleged  to  be  insane ;  second,  was  such 
insanity  evident  to  the  other  contracting  party?  and 
third,  the  nature  of  the  contract  itself:  was  it  a  fair  in- 
strument in  its  terms  or  was  it  of  a  fraudulent  nature? 

In  some  cases,  in  which  the  person  is  admitted  to  be 
insane  and  the  fact  is  generally  known,  simple  contracts 
or  agreements  have  been  made  whereby  the  lunatic  has 
been  supplied  with  the  necessaries  of  life,  the  cost  of 
which  are  a  valid  claim  to  be  paid  by  him  or  are  a 
claim  upon  his  estate.  Checks  and  drafts  may  be  in- 
dorsed by  lunatics  who  have  been  legally  declared  insane 
and  who  are  in  an  asylum,  and  even  deeds  have  been  up- 
held— though  rarely — when  executed  under  like  circum- 
stances. When  such  acts  are  questioned,  however,  the 
burden  of  proof  to  sustain  them  is  often  great.  It  is 
sometimes  required,  before  legal  papers  can  be  executed 
by  an  asylum  inmate,  that  an  order  of  a  court  must  be 
obtained  permitting  his  signature,  which  order  must 
show  that  the  judge  granting  it  had  notice  of  the  fact 
that  the  person  whose  signature  is  sought  was,  at  the 
time,  an  inmate  of  a  lunatic  asylum.  A  man  who  has 
once  been  insane  and  judicially  declared  a  lunatic  may 
recover  his  mental  strength  and  afterward  resume  his 
civil  obligations  and  discharge  his  business  affairs  with 
full  responsibility.  This  recovery  is  always  a  matter  of 
opinion,  however;  an  opinion  which  is  not  always  fully 
concurred  in  by  everybody  who  knows  him.  Should  oc- 
casion arise  to  question  his  acts,  his  insanity  may  become 
a  matter  of  proof.  To  invalidate  an  act,  therefore,  it  is 
not  sufficient  to  say  that  a  man  has  been  adjudged  insane, 
or  is  insane,  or  is  even  an  inmate  of  a  hospital  for  the  in- 
sane. If  the  allegation  is  made,  it  may  or  may  not  be 
successfully  rebutted  by  evidence  upon  trial.  A  lunatic 
is  competent  to  act  until  a  committee  has  been  appointed ; 
but  in  the  absence  of  such  appointment,  if  he  subse- 
quently wishes  on  his  own  behalf  to  annul  a  contract,  it 
must  as  a  general  rule  be  shown  that  he,  as  the  contract- 
ing party  alleged  to  be  insane,  was  so  bereft  of  reason 
as  to  be  incapable  of  understanding,  and  that  the  other 
party  was  aware  of  such  condition. 

A  sale,  however,  to  a  lunatic  may  bo  set  aside  in 
equity  when  the  lunacy  existed  at  the  time  of  tlie  sale, 
even  though  the  sane  party  was  not  aware  of  it,  except- 
ing when  the  lunatic  profits  by  it  and  the  transaction 
was  in  good  faith,  and  matters  cannot  be  reduced  to 
statu  quo.  A  lunatic  who  borrows  money  and  has  the 
benefit  of  it,  providing  the  lender  acted  in  good  faith  and 
without  knowledge  of  the  borrower's  insanitv,  is  liable  for 
its  repayment.  So  that  a  deed  or  note  executed  for  such 
a  debt  has  been  held  valid,  even  though  it  may  transpire 
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that  the  maker  was  insane  at  the  time  the  instrument  was 
executed.  Notes  given  and  mortgages  assumed  hy  men 
who  were  subsequently  shown  presumptively  to  have 
been  insane  have  been  held  valid  wherein  the  insanity 
was  not  sufficiently  progressed  as  to  have  deprived  the 
patient  of  the  power  to  contract  and  where  it  was  shown 
that  there  was  not  sufficient  mental  disturbance  to  lead 
the  other  party  to  make  inquiry  thereto. 

The  existence  of  insanity  in  itself  does  not  dissolve  a 
partnership,  but  only  gives  ground  for  an  action  to  dis- 
solve if  the  other  members  of  the  firm  so  desire.  The 
court  may  refuse  to  grant  an  application  for  dissolution 
upon  the  ground  that  the  aflfliction  is  but  temporary. 
Evidence  must  be  brought  to  show  that  the  deranged 
partner  is  so  incapacitated  as  to  be  incapable  of  fulfilling 
his  part  of  the  contract  and  that  his  malady  will  be  per- 
manent. As  a  matter  of  fact,  partnerships  are  often  con- 
tinued for  years  wliei'e  one  of  the  active  or  silent  mem- 
bers of  the  firm  has  become  insane. 

Mm-riage  and  Divorce.  —Marriage  is  a  civil  contract,  and 
to  enter  upon  it  each  party  must  understand  the  nature 
of  the  act  and  its  obligations,  and  be  at  the  time  a  free 
agent  and  not  influenced  thereto  by  fear  or  duress.  It  is 
not  sufficient  that  the  relation  of  husband  aud  wife  be 
understood,  but  there  must  be  freedom  from  coercion. 
Plans  are  made  at  times  by  designing  men  or  women  of 
unscrupulous  morals  to  deco)'  the  mentally  weak  into 
alliances  of  wedlock  for  the  purpose  of  obtaining  posses- 
sion of  property  rights.  If  a  person  knows  the  nature 
of  the  relation  which  he  has  assumed  and  enters  upon  it 
willingly,  the  existence  of  mere  weakness  of  mind,  or 
even  insanity.  Is  not  sufficient  to  set  aside  the  marriage. 
The  sane  party  may  have  reasonable  ground  for  an  action 
to  annul  a  marriage  when  deception  was  employed  and 
concealment  of  the  true  mental  condition  practised,  bas- 
ing his  petition  upon  the  ground  of  fraud  in  that  he  had 
no  notice  of  the  patient's  physical  infirmity  and  mental 
aberration  prior  to  marriage.  The  existence  of  confirmed 
epilepsy  before  marriage  and  continuing  thereafter  may 
be  cited  as  an  example.  Such  an  allegation,  however, 
would  not  be  of  effect  if  the  parties  continued  to  live  to- 
gether in  marital  relationship  after  the  facts  were  discov- 
ered. Insanity  developing  after  marriage  is,  as  a  rule, 
not  a  valid  ground  for  divorce.  Some  codes  provide, 
however,  that  continuing  and  incurable  insanity  after  a 
period  of  years  becomes  a  legal  cause  for  divorce.  An 
insane  person  entangled  by  a  designing  adventuress  may 
upon  recovery  bring  an  action  to  avoid  such  marriage 
provided  he  did  not  cohabit  freely  after  such  recovery. 
Relatives  may  bring  action  to  annul  the  marriage  of  a 
lunatic  or  idiot. 

Undue  Influence. — Closely  entering  into  the  consider- 
ation of  every  act  of  the  insane,  such  as  marriage,  the 
making  of  wills,  contracts,  the  bestowal  of  gifts,  is  the 
question  of  undue  influence.  Such  an  inquiry  even  may 
be  raised  concerning  the  acts  of  the  sane,  as  undue  influ- 
ence may  be  of  such  a  degree  as  to  amount  to  actual 
compulsion  through  physical  fear.  The  test  should  be 
applied  here  as  elsewhere.  Did  the  person  know  the  na- 
ture and  quality  of  the  act  and  the  consequence  to  him- 
self and  others,  and  was  he  a  free  agent  at  the  time? 
Gifts  are  sometimes  made  by  the  mentally  enfeebled  to 
those  who  are  friendly  acquaintances  or  their  custodians, 
and  made  under  such  circumstances  as  to  lead  to  the  be- 
lief that  the  donor  was  not  untrammeled  but  was  sub- 
ject to  pressure  by  promises  or  threats,  or  coerced  by 
fear  of  unpleasant  consequences  of  a  refusal  to  make  the 
gift.  Valuable  bonds,  stocks,  and  mortgages  have  been 
thus  bestowed  upon  others,  and  in  some  instances  such 
assignments  have  been  declared  void.  Undue  influence 
cannot  be  presumed ;  yet,  because  it  may  be  alleged  in 
an  action  at  law  to  set  aside  a  transfer,  it  is  well  to  have 
such  transactions  carried  on  in  the  presence  of  others  and 
not  made  when  only  the  parties  interested  are  present. 
Even  though  the  donor  was  actuated  by  kindly  motives 
and  a  long-fixed  intent  to  reward  faithful  service,  yet  it 
is  desirable  that  outside  and  disinterested  persons  be  pres- 
ent as  witnesses  of  the  free  exercise  of  will  on  the  part  of 


the  giver  and  of  possession  by  the  latter  of  due  knowledge 
of  the  purpose  and  meaning  of  the  gift. 

Testamentary  Capacity. — It  is  difficult  to  set  up  a  stand- 
ard of  sanity  or  mental  capacity.  As  insane  persons  are 
capable  under  certain  conditions  of  executing  valid  con- 
tracts, so  in  the  devising  of  property  they  are  competent 
to  make  wills.  It  must  be  shown,  in  order  to  sustain  an 
instrument,  that  the  testator  had  a  knowledge  of  his 
estate  and  of  the  property  to  be  devised.  He  must  also 
possess  sufficient  memory  to  recall  those  who  naturally 
would  be  dependent  upon  him  and  he  must  be  free  from 
the  undue  influence  of  others.  The  domination  of  insane 
delusions  must  not  be  sufficient  to  control  his  acts.  The 
fact  that  a  will  was  made  in  a  period  during  which  the 
testator  was  Imown  to  have  been  insane  raises  a  presump- 
tion against  its  validity,  but  it  may  be  shown  by  evidence 
that  the  testator  was  competent  at  the  time  the  will  was 
made ;  that  his  delusions  and  mental  disturbance  were  such 
as  not  to  influence  him  in  the  making  of  a  sound  dispo- 
sition of  his  property.  As  an  aid  to  this  end,  the  will  it-- 
self  may  be  an  instrument  of  such  a  nature  as  to  show 
upon  its  face  that  the  apportionment  was  a  sensible,  ra- 
tional, and  equitable  division  of  property.  It  would  be 
of  importance  if  the  document  was  in  the  deceased's  own 
handwriting.  All  the  circumstances  attending  its  execu- 
tion are  of  value.  On  the  other  hand,  when  the  testator 
manifests  a  decided  aversion  to  some  member  of  his  fam- 
ily, and  when  an  apparent  malignancy  or  deep  and  seem- 
ingly uncalled-for  dislike  is  accentuated  by  the  provisions 
of  the  will,  or  when  a  man  foolishly  devises  his  estate  to 
strangers,  and  perhaps  to  a  profligate,  to  the  exclusion  of 
his  own  family,  a  strong  presumption  of  doubt  would 
arise,  yet  the  mere  fact  that  such  a  disposition  is  made 
does  not  invalidate  a  will.  The  question  of  undue  influ- 
ence must  be  proven,  or  the  existence  of  delusions  which 
governed  his  act  or  such  an  extent  of  mental  disease  must 
be  shown  as  to  interfere  with  the  disposing  powers  of  his 
mind.  Wills  have  been  admitted  to  probate  and  proven 
where  the  testators  have  at  the  time  the  wills  were  made 
been  inmates  of  lunatic  asylums.  The  occurrence  of  in- 
sanity subsequent  to  the  making  of  a  will  does  not  in- 
validate the  will,  though,  if  its  provisions  be  of  an  un- 
usual character,  the  fact  of  the  existence  of  insanity  at 
the  time  it  was  drawn  maybe  made  a  subject  of  inquiry. 
The  supervening  insanity,  especially  if  it  should  occur 
soon  after,  taken  in  connection  with  any  eccentricity  of 
the  person  or  peculiar  nature  of  the  will,  raises  a  pre- 
sumption of  doubt  only.  The  law  relating  to  wills  Is 
not  uniform,  neither  as  to  present  usage  and  practice, 
nor  has  it  been  uniform  in  the  past.  It  was  formerly  held 
that  the  mere  existence  of  insanity  rendered  a  person  in- 
competent to  draw  a  will.  Modern  authorities,  however, 
admit  testamentary  capacity,  even  though  delusions  exist, 
providing  they  have  no  bearing  upon  the  provisions  of 
the  will  and  do  not  influence  the  testator  therein.  Some 
degree  of  mental  unsoundness  may  be  present,  yet  if  a 
person  possesses  an  understanding  of  the  nature  of  the 
property  to  be  devised  and  the  person  to  be  benefited,  and 
of  their  relation  to  each  other  and  to  him,  sufficient  ca- 
pacity exists  for  the  making  of  a  will.  Such  knowledge 
need  be  but  elementary.  Even  though  the  mind  may 
have  been  actively  disturbed  by  disease,  the  proven  ex- 
istence of  a  lucid  interval  at  the  time  the  instrument  was 
drawn  is  sufficient  to  validate  the  terms  of  the  will. 

Competency  and  Credibility  of  the  Insane  as  Witnesses. — 
The  insane  are  capable  of  observation  and  of  giving  ra- 
tional accounts  of  what  they  have  seen  and  heard.  It  is 
not  usual,  however,  for  them  to  be  capable  of  so  doing, 
particularly  as  to  acts  which  directly  or  indirectly  con- 
cern themselves.  Lunatics  are  apt  to  be  biased  con- 
cerning matters  which  relate  to  their  own  personality. 
Egoism  is  most  prominently  intensified  in  mental  derange- 
ment. Their  testimony,  however,  has  been  admitted  in 
the  English  courts  and  in  both  the  Federal  and  State 
courts  of  this  country.  Each  case,  however,  must  be  ex- 
amined upon  its  merits.  It  must  be  first  determined  that 
the  lunatic  has  sufficient  intellect  to  understand  the  nature 
and  solemnity  of  an  oath.     This  and  his  general  mental 
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condition  must  be  tlie  subject  of  a  judicial  examination 
before  his  testimony  becomes  admissible.  The  character 
and  extent  of  his  delusions  should  be  shown,  the  amount 
of  mental  impairment  which  he  has  sustained,  his  general 
reputation  for  veracity,  and  whether  his  observations  are 
prejudiced  by  his  mental  disease.  Persons  who  have  in- 
tellect enough  to  be  thought  competent  as  witnesses  often 
believe  themselves  sane  and  wrongfully  detained  and  are 
therefore  inimical  to  attendants  and  to  hospital  authori- 
,  ties.  Their  statements  are  colored  by  personal  grievances 
and  often  by  .ill-will.  The  moral  faculties  are  also  often 
weakened  to  a  considerable  extent  and  the  sense  of  ethics 
is  blunted  or  lost,  so  that  a  searching  examination  should 
be  made  before  admitting  the  evidence  of  insane  wit- 
nesses. So  many  uncertainties,  moreover,  surround  the 
giving  of  such  testimony  that  it  should  seldom  be  re- 
ceived, standing  alone,  but  should  be  regarded  as  only 
corroborative  of  testimony  given  by  others.  In  other 
words,  a  lunatic's  competency  should  be  a  matter  of 
proof  and  accepted  with  caution.  Formerly  all  such 
testimony  was  excluded.  The  statements  as  to  immoral 
acts  made  by  hysterical  and  nervous  women  verging 
upon  insanity  should  be  regarded  with  hesitancy ;  other- 
wise wrong  may  be  done  to  the  character  of  upright 
members  of  the  community.  Judgment  in  all  such  cases 
should  be  suspended  until  their  testimony  is  strengthened 
by  other  and  more  reliable  evidence. 

The  Supreme  Court  of  the  United  States  has  ruled  upon 
the  subject  as  follows:  "The  general  rule,  therefore,  is 
that  a  lunatic  or  a  person  affected  with  insanity  is  admis- 
sible as  a  witness  if  he  have  sufficient  understanding  to 
apprehend  the  obligation  of  an  oath  and  to  be  capable  of 
giving  a  correct  account  of  the  matters  which  he  has  seen 
or  heard  in  reference  to  the  questions  at  issue;  and 
whether  he  have  that  understanding  is  a  question  to  be 
determined  by  the  court  upon  examination  of  the  party 
himself  and  any  competent  witnesses  who  can  speak  to 
the  nature  and  extent  of  his  insanity." 

Intoxications. — The  various  acute  intoxications  pro- 
duced by  alcohol,  morphine,  cocaine,  and  other  drugs  do 
not  properly  come  within  the  scope  of  insanity,  but  con- 
tinued indulgence  produces  a  chronic  mental  condition 
which  is  a  form  of  mental  disease,  progressive  in  its  char- 
acter, and  often  permanent.  Mere  drunkenness  is  no  ex- 
cuse for  crime ;  in  fact  it  was  once  held  that,  where  it  was 
voluntary,  it  aggravated  the  offence.  At  the  present 
day,  when  a  criminal  act  is  committed  through  drunken- 
ness, the  degree  of  guilt  may  be  modified  as  showing  an 
absence  of  intent  or  premeditation.  A  contract  may  be 
disclaimed  and  voidable  on  the  ground  of  intoxication  at 
the  time  of  its  execution.  Alcohol,  opiates,  and  various 
drugs  may  invalidate  documentary  acts  if  the  subscriber 
was  so  under  their  influence  as  to  be  incapable  of  appre- 
ciating the  nature  and  quality  of  his  act ;  but  the  assump- 
tion must  be  sustained  by  proof.  The  instrument  itself 
may  not  be  void,  but  it  is  voidable  upon  an  action  at  law 
to  set  it  aside.  Voluntary  acts  of  intoxication  do  not 
absolve  from  responsibility,  but  if  the  drug  is  adminis- 
tered as  an  overdose  by  a  physician  or  by  accident  or  in 
a  weak  physical  condition  from  disease  it  does  so  relieve. 

There  are  conditions,  however,  not  acute,  but  which 
result  from  chronic  alcoholism  and  chronic  morphinism, 
wherein  there  is  a  mental  derangement  of  a  more  or  less 
permanent  nature,  often  progressive,  and  at  times  ending 
in  terminal  dementia  or  some  fixed  condition  of  insanity. 
Hallucinations  of  sight  and  hearing  are  common,  often 
attended  with  delusions  of  persecution.  Sometimes 
symptoms  are  present  resembling  very  much  general 
paresis.  The  patient's  mental  state  and  consequent  re- 
sponsibility become  in  such  cases  a  matter  for  the  jury, 
and  the  test  applied  is  the  general  one  used  in  mentai 
disease. 
_  Modified  Besponsibility.—Tliisd-muiQs,  idiots,  and  imbe- 
ciles are  not  insane,  but  their  responsibility  is  variable. 
An  act  committed  by  an  idiot  or  imbecile  is  not  a  crime! 
In  such  cases,  however,  the  actual  condition  must  be 
made  a  matter  of  proof.  An  honest  diflerence  of  opinion 
might  possibly  arise  in  a  given  instance  as  to  whether  a 
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weak-minded  person  should  be  sent  to  an  institution  for 
the  feeble-minded,  to  an  industrial  school,  to  prison,  or  to 
a  hospital  for  the  insane.  Uneducated  deaf-mutes  are  oc- 
casionally accused  of  crime.  Such  a  person,  not  being 
able  to  read  and  write  or  to  talk  by  means  of  the  alpha- 
bet of  the  fingers  or  by  signs,  is  inc;apable  of  communi- 
cating with  counsel  or  of  participating  in  his  own  de- 
fence. To  all  intents  he  is  in  a  state  of  nature  and 
occupies  the  status  of  an  idiot.  Such  persons  have  been 
adjudged  irresponsible  and  committed  to  insane  asylums. 
On  the  other  hand,  responsibility  may  be  proved  by  show- 
ing the  accused  to  have  had  education  in  special  schools ; 
that  he  is' able  to  read  and  write;  that  he  can  converse 
by  the  sign  language ;  that  his  moral  sense  has  been  de- 
veloped ;  that  he  has  a  knowledge  of  right  and  wrong, 
and  consequently  that  he  has  attained  to  a  measure  of 
understanding  which  renders  him  responsible  before  the 
law.  The  real  status  of  deaf-mutes,  therefore,  must  be 
determined  by  testimony  similar  to  that  required  in  cases 
of  insanity.  Their  mental  states,  dependent  upon  their 
deprivation,  being  so  various,  each  case  must  be  deter- 
mined upon  its  merits  when  questions  arise  concerning 
criminal  responsibility,  marriages,  contracts,  and  wills. 
A  deaf-mute  should  always  have  the  benefit  of  a  compe- 
tent interpreter. 

Epilepsy. — This  condition  is  of  ten  attended  with  mania- 
cal paroxysms.  On  account  of  the  violence  accompany- 
ing such  outbursts,  acts  of  homicide  are  often  committed. 
From  our  own  observation,  about  forty  per  cent,  of  the 
crimes  committed  by  epileptics  are  of  the  nature  of 
assault  or  murder.  If  we  add  rape  we  should  increase 
this  percentage  to  almost  fifty,  so  that  very  nearly  half 
of  the  crimes  committed  by  epileptics  are  acts  of  violence 
against  the  person.  If  we  consider  other  classes  of  insan'- 
ity,  however,  in  connection  with  epilepsy  we  find  that  the 
latter  is  not  a  large  causative  factor,  as  this  form  of  dis- 
ease is  responsible  for  less  than  five  per  cent,  of  all  mur- 
ders committed  by  those  mentally  deranged.  Acts  of 
violence  by  epileptics  are  usually  committed  in  states  of 
fury  followed  by  convulsive  attacks  of  which  the  patient 
has  no  memory.  Sometimes,  though  rarely,  states  of  ex- 
citement occur  unattended  by  convulsions  but  followed 
by  lapse  of  memory.  Dementia  as  a  rule  supervenes 
after  long-continued  epilepsy.  The  measure  of  respon- 
sibility in  all  such  cases  is  the  universal  test  which  ap- 
plies to  all  states  of  mental  derangement. 

Plea  of  Insanity.— The.  plea  of  insanity  as  a  defence  for 
crime  is  not  always  received  with  public  favor.  It  is  apt 
to  be  regarded  as  a  subterfuge  and  an  excuse  for  leniency, 
whereas  if  it  prevails  it  involves,  in  most  cases,  confine- 
ment for  a  period  of  longer  average  duration  than  a  sen- 
tence to  a  penal  institution  would  entail.  Such  a  plefi, 
owing  to  popular  prejudice,  is  not  always  accepted  by 
the  jury,  and  many  dangerous  paranoiacs  are  convicted 
and  committed  to  prison  only  to  be  liberated  at  the  end 
of  brief  terms  to  commit  fresh  crimes.  The  mental  con- 
dition of  prisoners  should  be  subject  to  careful  scrutiny, 
and  if  found  to  be  insane  they  should  be  sent  to  special 
lunatic  asylums  to  remain  until  recovery  is  assured.  Many 
recidivists  would  thus  be  placed  in  permanent  custody 
and  our  prisons  and  reformatories  be  permanently  re- 
lieved of  a  large  proportion  of  habitual  criminals  and  of 
many  dangerously  insane  convicts.  Fortunately,  the  laws 
of  several  States  direct  the  transfer  to  asylums  for  the 
msane  of  all  patients  whose  insanity  becomes  evident 
while  undergoing  sentence,  and  permit  of  their  detention 
until  recovery  or  death.  Where  such  a  practice  prevails, 
persons  convicted  of  manslaughter,  assault  to  kill,  and 
other  heinous  offences,  whose  felonious  acts  are  the  prod- 
uct of  mental  derangement,  are  segregated  apart  from 
sane  convicts  and  detained  during  the  existence  of  their 
disease. 

As  a  rule  the  types  of  insanity  existing  among  those 
who  commit  criminal  acts  are  characterized  by  degener- 
acy are  fixed  in  their  nature,  and,  usually,  irremediable. 
Self -admiration  is  so  strong  among  offenders  of  this  class 
that  they  resent  any  impugnment  of  their  mental  condi- 
tion, but  a  verdict  of  chronic  and  confirmed  insanity 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


Insanity. 
Insanity. 


would  be  justified  in  many  Instances  as  a  measure  calcu- 
lated to  insure  confinement  for  life.  Such  a  course  is 
not  only  humiliating  but  is  a  severe  blow  to  their  pride 
and  aiTogance,  which  leads  them  to  crave  notoriety  as 
heroes  and  martyrs.  Many  so-called  anarchists  are  really 
unbalanced  persons  whose  crimes  fall  short  of  murder, 
but  who  nevertheless  should  be  branded  as  insane  and 
degenerate  and  who  should  permanently  pass  out  of  sight 
and  mind  behind  the  closed  doors  of  lunatic  asylums. 

Henry  E.  Allison. 

X.  INSANITY,  CONFUSIONAL.— The  term  "confu- 
sional  insanity  "  is  one  used  in  the  symptomatological 
classification  of  mental  diseases  and  is  meant  to  include 
cases  possessing  a  definite  group  of  clinical  symptoms. 
It  must  be  understood  at  the  outset  that  there  has  been 
the  greatest  confusion  in  the  classification  of  mental  dis- 
eases. This  is  due  to  several  causes,  not  the  least  of 
which  is  the  persistent  adherence  of  many  writers  and 
physicians  to  the  etiological  classification.  When  we  re- 
member that  the  same  exciting  causes  apparently  act  in 
producing  widely  varying  clinical  forms  of  disease,  and 
when,  on  the  other  hand,  we  see  the  same  clinical  disease 
following  upon  a  great  variety  of  causes,  the  reason  for 
this  confusion  is  apparent.  Unfortunately,  hardly  any 
two  writers  use  the  very  same  scheme  of  classification, 
and  our  hospital  reports  reveal  the  fact  that  there  is  no 
uniform  use  of  the  terms  defining  mental  disease  in  vogue 
to-day. 

Definition. — Under  the  term  confusional  insanity  we 
include  those  cases  in  which  there  are  abundant  halluci- 
nations and  consequent  delusions  with  usually  consider- 
able mental  confusion  or  delirium.  When  we  consult  the 
various  text-books,  we  find  such  clinical  pictures  de- 
scribed under  various  terms  which  may  be  arranged  as 
follows : 

I.  Prima/ry.  —  Acute  confusional,  primary  confu- 
sional, or  acute  hallucinatory  confusional  insanity ;  acute 
primary  dementia  (agitated  or  stuporous) ;  delirium  (acute 
or  grave) ;  typhomania ;  delirium  of  collapse ;  acute  deli- 
rious mania. 

II.  Secondwry. — Infectious  insanity;  febrile  psycho- 
ses immediately  following  fevers,  as  influenza,  typhoid, 
malaria,  erysipelas,  rheumatic  fever;  post-partum  in- 
sanity; traumatic  insanity;  acute  toxic  insanity  (alco- 
holic, etc.).  Heretofore  many  authorities  who  did  not 
employ  the  term  confusional  insanity  have  placed  these 
cases  under  either  mania  or  melancholia — terms  decid- 
edly overburdened  in  the  past. 

Etiology. — While  I  have  grouped  cases  of  confusional 
insanity  under  two  etiological  heads,  namely,  primary 
and  secondary,  I  recognize  the  fact  that  the  subdivision 
is  artificial,  and  when  our  knowledge  of  the  causes  of 
insanity  becomes  complete,  the  "  primary "  cases  will 
diminish  in  number  and  all  cases  will  possibly  be  found 
to  have  a  common  cause. 

In  this  type  of  insanity,  as  in  other  acute  forms,  we 
may  expect  to  find  a  dual  causation,  such  as  a  toxalbu- 
men  in  the  blood  acting  upon  a  predisposed,  unstable, 
nerveus  system.  The  writer  believes  that  this  twofold 
etiology  is  all  but  universal  in  mental  diseases.  Medical 
practitioners  see  an  endless  variety  of  idiosyncrasies  or 
susceptibilities  among  their  patients  to  drugs  or  common 
articles  of  food. 

It  is  not  unreasonable  to  expect  that  there  is  an  equally 
variable  susceptibility  to  the  various  chemical  substances 
which  may  be  found  in  the  blood,  whether  normal  prod- 
ucts of  metabolism  or  the  toxalbumens  resulting  from 
infectious  diseases.  The  well-recognized  fact  that  in  the 
majority  of  insane  there  is  a  history  of  neurotic  taint  in 
others  of  the  family  strongly  supports  this  view.  Given 
then  an  unstable  nervous  system  in  a  neurotic  individual 
or  a  degenerate  and  let  him  meet  with  any  of  the  many 
accidents  which  may  tend  to  lower  his  vitality  or  be  at- 
tacked with  an  infectious  disease,  we  have  a  right  to  ex- 
pect profound  nervous  disturbance.  If  the  dose  of  the 
poison  be  unusually  large,  either  from  a  sudden  absorp- 
tion bv  the  circulation  or  from  defective  elimination,  we 


may  expect  serious  mental  symptoms.  On  the  other 
hand,  the  more  unstable  the  nervous  system,  or  the  more 
susceptible,  the  more  quickly  may  we  expect  such  symp- 
toms from  a  relatively  small  quantity  of  the  excitant 
poison.  As  this  factor  is  incapable  of  measurement  and 
is  always  uncertain  it  interferes  with  the  making  of  a  defi- 
nite prognosis.  Experience  shows  that  the  history  of 
numerous  cases  of  mental  or  nervous  disease  in  the  family 
does  not  warrant  a  bad  prognosis  in  a  case  of  confusional 
insanity.  Such  a  family  history  may  indicate  merely  an 
unusual  instability  or  susceptibility  to  a  trivial  exciting 
cause  and  recovery  may  be  rapid  and  complete. 

Clinical  Histoky. — The  onset  of  symptoms  is  usually 
rapid.  They  may  occur  with  startling  abruptness.  The 
prodromal  symptoms  are  restlessness,  insomnia,  or  sleep 
is  broken  by  disturbing  dreams,  irritability,  headache, 
and  some  mental  confusion.  In  women  we  often  see 
some  hysterical  symptoms.  This  evidence  of  a  loss  of 
self-control  must  not  be  slightingly  considered,  as  it  may 
be  the  forerunner  of  serious  mental  disturbance.  One  of 
the  first  symptoms  to  be  noticed  is  hallucinations  of  one 
or  more  of  the  senses,  usually  of  more  than  one.  Hallu- 
cinations of  hearing  and  sight  are  especially  common. 
Consequent  upon  the  hallucinations  are  delusions.  The 
patient  hears  voices  in  the  room  or  the  wall,  or  overhead, 
or  the  next  room,  which  tell  of  distressing  things  about 
to  happen — that  the  patient  is  to  be  burned  or  killed,  or 
that  his  soul  is  lost,  or  his  children  are  to  be  tortured,  or 
his  loved  ones  ruined ;  that  his  friends  are  to  prove  false, 
he  is  to  be  financially  ruined,  etc.,  etc.,  or  he  hears  pistol 
shots  or  the  noise  of  fire  engines.  Hallucinations  of  sight 
of  the  same  nature  add  to  his  distress.  Strange  forms — 
robbers,  monsters,  ofiicers  of  the  law,  forms  of  the  de- 
parted, the  figure  of  God,  the  Virgin,  or  the  dead — appear 
before  him.  A  rapid  shifting  of  these  hallucinations 
gives  rise  to  various  delusions  and  sudden  acts  of  vio- 
lence and  attempts  to  escape  on  the  part  of  the  patient. 
Suicidal  and  homicidal  attempts  are  not  uncommon  dur- 
ing this  delirious  condition.  Friends  and  members  of  the 
family  are  not  recognized ;  the  physician  is  taken  for  an 
enemy  or  the  Evil  One.  The  hallucinations  and  delu- 
sions are  not  always  persecutory,  although  more  com- 
monly so.  They  may  be  of  a  hypochondriacal  nature. 
The  patient  may  believe  he  has  no  stomach  or  he  is 
dead. 

Or  the  hallucinations  may  be  of  a  religious  or  erotic 
character.  A  woman  believes  she  has  been  assaulted  and 
outraged,  or  she  has  seen  the  Saviour  and  He  is  to  make 
her  His  bride.  Hallucinations  of  all  the  senses  may  be 
looked  for,  and  we  frequently  find  the  patients  complain- 
ing that  poison  or  filth  has  been  put  in  their  food  or  foul 
gases  are  injected  in  their  room. 

The  delusions  of  these  cases  are  as  a  rule  transient  and 
change  with  the  hallucinations.  They  are  not  fixed  as  in 
the  cases  of  primary  delusional  insanity  (paranoia).  The 
delusions  are  more  freely  talked  of  soon  after  the  onset 
of  the  disease  and  gradually  fade,  while  in  primary  de- 
lusional insanity  there  is  an  evolution  of  the  primary  or 
chief  delusion,  and  it  is  talked  about  more  and  more  as 
the  disease  progresses. 

Some  patients,  however,  will  not  express  their  delu- 
sions. We  can  observe  merely  a  suspicious  attitude  and 
we  can  only  infer  the  presence  of  hallucinations  and 
delusions  from  the  patient's  behavior,  which  expresses 
fear,  terror,  a  capriciousness  or  change  in  conduct  toward 
those  about  them.  Such  a  case  may  first  attract  atten- 
tion by  jumping  from  a  window,  and  it  is  not  always 
possible  to  decide  at  once  whether  this  was  an  attempt  at 
suicide  or  a  frantic  effort  to  escape  from  some  imagined 
harm. 

There  is  almost  always  seen  some  confusion  of  mind. 
There  is  incoherence  of  ideas,  a  failure  to  recognize 
friends  or  surroundings  (disoriented).  Mistakes  of  iden- 
tity are  very  common.  This  essential  symptom  may  be 
of  all  degrees  from  a  simple  haziness  of  comprehension, 
a  misunderstanding  resulting  from  the  hallucinations,  to 
complete  delirium  with  no  memory  of  the  illness  remain- 
ing upon  recovery.     There  is,  as  a  rule,  a  partial  memory 
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of  the  events  of  the  illness  >ipon  recovery.  Patients  often 
remember  their  coming  to  a  hospital  and  say  that  for 
some  weeks  it  was  a  blank,  or  there  may  be  almost  a 
complete  memory  of  the  events  connected  with  the  period 
of  alienation.  Occasionally  the  delusions  may  persist 
after  the  hallucinations  have  disappeared  and  the  patients 
have  in  other  respects  recovered.  Such  cases  often  are 
very  troublesome,  as  they  repeat  stories  of  abuse  during 
their  illness  after  they  liave  apparently  recovered,  and 
even  after  they  are  able  to  return  to  their  homes  they 
blame  their  friends  or  physicians  for  an  improper  com- 
mitment. They  retain  a  vivid  recollection  of  the  neces- 
sary restraint  exercised  by  nurses  or  friei)ds  and  persis- 
tently refuse  to  see  that  such  methods  were  needful  or 
humane.  As  a  rule,  however,  the  delusions  fade  with 
returning  health,  and  a  reasonable  attitude  is  taken. 

The  progress  toward  recovery  in  curable  cases  is  not 
always  uniform.  There  may  be  several  relapses  to  the 
confused  state  during  convalescence;  the  saner  periods 
(■'lucid  intervals")  may  be  short,  or  the  periods  of  con- 
fusion, usually  two  or  three,  may  be  separated  by  longer 
intervals  of  comparative  sanity.  Occasionally,  there  may 
be  a  daily  alternation  of  sane  and  insane  periods  extend- 
ing over  a  period  of  weeks.  This  is  sometimes  so  marked 
as  to  suggest  malarial  infection. 

The  course  of  this  disease  in  recoverable  cases  varies 
from  a  few  weeks  to  a  year.  It  is  seldom  less  than  two 
months  and  is  often  more  than  six.  While  the  majority 
of  patients  recover,  in  the  more  sevei'e  cases  death  ensues 
from  exhaustion.  In  the  class  of  cases  described  as  acute 
delirmm  death  is  almost  certain.  In  other  cases  a  chronic 
insanity  follows — it  may  be  a  chronic  deluded  condition 
resembling  paranoia  or  there  may  be  a  tendency  to  de- 
mentia. 

This  disease  is  chiefly  one  of  middle  life,  occurring  be- 
tween the  ages  of  twenty-five  and  fifty.  But  no  fixed 
age  limit  can  be  set  as  it  is  evident  that  the  conditions 
of  an  unstable  nervous  system  and  the  introduction  of 
noxious  substances  into  the  circulation  may  occur  at  any 
age.  This  condition  may  be  seen  during  old  age,  though 
it  is  not  common.  It  is  noticeable  that  while  children 
are  especially  subject  to  infectious  diseases,  the  occur- 
rence of  this  type  of  insanity  in  children  is  very  rare. 
Yet  children  are  especially  liable  to  a  brief  febrile  delir- 
ium in  the  course  of  infectious  diseases. 

While  I  have  attempted  to  give  a  brief  and  general 
description  of  this  malady,  it  must  be  borne  in  mind  that 
individual  cases  show  a  great  variety  of  symptoms  or  a 
predominance  of  one  group  over  others,  and  it  is  perhaps 
true  that  no  two  cases  present  exactly  the  same  clinical 
picture. 

In  some  of  the  younger  cases,  occurring  soon  after  pu- 
berty, we  are  apt  to  find  a  stuporous  condition,  which, 
for  a  time,  may  be  so  prominent  as  to  mask  or  suppress 
the  essential  hallucinations  or  delusions.  This  class  of 
cases  {acute  primary  dementia,  curable)  exhibits  a  pro- 
found stupor  or  passivity.  There  is  marked  cerebral 
anaemia,  and  evidence  of  a  sluggish  circulation.  The 
patient  lacks  the  initiative  and  will  make  no  effort  to  eat 
until  food  is  placed  in  his  mouth,  and  he  may  even  not 
swallow  then.  He  neglects  the  calls  of  nature  and  will 
lie  passively  all  day  long.  The  cataleptic  condition 
may  ensue.  There  are  dilatation  of  the  pupils,  diminished 
reflexes,  and  cold  surface. 

There  is  no  resistance  as  is  seen  in  melancholia.  This 
condition  may  result  from  a  mental  shock  or  from  any 
physical  cause  producing  exhaustion  or  anaemia,  such 
as  parturition  or  febrile  disturbance  or  trauma. 

The  stuporous  condition  disappears  and  more  active 
symptoms  supervene  and  we  see  for  a  time  the  hallucina- 
tions, delusions,  and  excitement  as  already  described. 
AVe  may  see  one  or  more  relapses  into  tlie  stuporous  con- 
dition before  recovery  takes  place. 

Acute  or  grave  delirium  or  typhornxmia  is,  fortunately 
a  rare  condition  and  may  fairly  be  considered  to  be  an 
extreme  type  of  this  affection.  There  is  always  an  ele- 
vation of  temperature  which  may  be  due  to  the  infection 
of  pneumonia,  tuberculosis,  measles,  etc.     It  is  the  most 
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severe  form  of  maniacal  delirium  seen.  It  may  come  on 
very  suddenly,  so  that  if  the  patient  be  seized  while 
among  strangers  it  maj'  never  be  possible  to  identify 
him.  Death  is  the  rule  after  a  brief  and  severe  Illness, 
averaging  about  ten  days,  the  delirium  becoming  mutter- 
ing and  later  giving  place  to  coma.  It  is  probable  that 
this  grave  form  will  soon  be  classed  with  the  infectious 
insanities,  and  it  may  be  that  it  will  be  found  to  follow 
infection  of  the  cocci. 

Insanity  is  a  frequent  complication  of  the  infectious 
diseases  both  during  and  after  the  febrile  movement.  It 
is  seen  in  variola,  typhoid  fever,  scarlet  fever,  measles, 
pneumonia,  cholera,  erysipelas,  rheumatic  fever,  influ- 
enza, diphtheria,  multiple  neuritis,  phthisis,  or  any  of  the 
inflammatory  proces.ses. 

In  the  majority  of  cases  the  symptoms  are  those  of 
confusional  Insanitj'. 

The  delirium  ma3'  precede  the  rise  of  temperature  {ini- 
tial delirium),  but  more  commonly  occurs  during  the 
height  of  the  febrile  disturbance.  Such  a  delirium  may 
occur  in  those  who  possess  a  normal  brain  stability.  In 
such  cases  there  is  a  serious  poisoning  from  the  toxalbu- 
mens  and  an  impoverishment  of  the  brain  cells  from  the 
circulatory  and  nutritive  disturbance.  But  in  those  pos- 
sessing marked  nervous  instabilitj'  delirium  may  accom- 
pany a  low  temperature.  Febrile  deliria,  though  char- 
acterized by  the  hallucinations,  delusion,  and  great 
confusion  seen  in  confusional  insanity,  are  by  common 
consent  not  deemed  a  true  insanity,  although  psychologi- 
cally and  clinically  they  may  not  be  distinguished  from 
confusional  insanity. 

If  with  the  subsidence  of  the  febrile  movement  the 
delirium  persists,  or  at  this  time  makes  its  appearance, 
we  have  clinically  another  variety  of  the  psychosis  which 
is  described  as  post-fehrile  delirium  or  insanity. 

In  these  cases  the  mental  symptoms  are  not  so  evident- 
ly the  result  of  the  febrile  condition.  While  it  is  true 
that  the  toxins  are  still  a  factor,  the  exhaustion  of  the 
brain  cells  is  also  a  potent  one.  Under  these  conditions 
one  may  see  a  short  delirium  with  great  excitement  and 
extravagant  or  distressing  delusions  where  the  patient 
takes  no  notice  of  surroundings,  and,  if  the  exhaustion 
is  not  fatal,  recovery  taking  place  within  a  few  weeks 
{collapse  delirium).  Or  there  may  be  a  less  furious  men- 
tal disturbance  running  the  slower  course  of  confusional 
insanity  as  described. 

The  complication  of  the  puerperal  condition  with  any 
form  of  mental  disease,  whether  mania,  melancholia, 
hebephrenia,  paranoia,  or  confusional  insanity,  is  loosely 
spoken  of  as  puerperal  insanity.  The  last  mentioned  is 
the  form  of  insanity  described  in  the  books  as  the  type 
of  puerperal  insanity,  or  mania,  and  is  more  precisely  de- 
scribed as  post-partmii  insanity. 

Much  has  been  written  upon  this  distressing  condition 
and  its  occurrence  is  very  alarming  and  naturally  causes 
the  greatest  anxiety  for  the  family  as  well  as  for  the  pa- 
tient. Many  of  these  cases  are  simply  an  infectious  in- 
sanity and  run  a  short  course.  Since  the  general  use  of 
antiseptics  in  midwifery  this  trouble  is  undoubtedly  less 
frequent.  This  complication  is  undeniably  seen  when 
the  parturition  has  been  free  from  a  considerable  rise  of 
temperature.  It  is  highly  probable  that  the  exciting 
poison  is  distinct  from  that  which  supposedly  causes  a 
rise  of  temperature,  and  this  acting  upon  a  brain  im- 
poverished by  a  diminished  blood  supply  or  impaired  by 
months  of  worry  and  anxiety  (arising  from  poverty  or 
illegitimacy  of  the  child,  e.g..),  with  insomnia,  produces 
mental  alienation.  The  course  of  the  disease  is  similar 
to  that  described,  and  all  the  varieties  occur. 

It  is  imperative  that  the  child  be  taken  from  the  mother 
at  the  earliest  intimation  of  trouble,  both  for  the  child's 
safety  and  to  relieve  the  mother  from  any  annoyance. 
Where  there  is  active  delirium  and  a  possibly  brief  course 
of  trouble,  home  treatment  may  be  tried,  but  only  with 
sufficient  assistance  from  nurses  to  allow  constant  atten- 
tion upon  the  patient.  Such  care  is,  as  a  rule,  impossible 
tor  financial  reasons,  or,  in  densely  populated  districts, 
the  annoyance  to  the  neighbors  is  too  great  to  be  endured, 
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and  one  is  driven  to  resort  to  unduly  radical  measures  to 
keep  the  patient  quiet. 

Delirium  tremens  is  so  generally  considered  to  be  a  dis- 
ease entity  tliat  its  consideration  -will  be  found  elsewhere. 
It  is  clinically  to  be  regarded  as  a  special  variety  of  con- 
fusional  insanity  with  a  well-known  exciting  cause  and 
especially  characterized  by  hallucinations  of  sight  and 
delusions  of  a  distressing  character. 

Confusional  insanity  is  also  the  result  of  poisoning  by 
other  toxic  substances,  as  morphine,  ether,  chloroform, 
cocaine,  etc.  The  term  "  toxic  insanity  "  is  commonly 
used  to  describe  acute  mental  disturbances  due  to  poison- 
ing by  these  drugs. 

DiPFERENTiAL  DIAGNOSIS. — While  the  term  mania, 
as  often  used,  includes  those  cases  here  described  as 
confusional  insanity,  it  is  more  accurately  used  to  define 
a  condition  of  exhilaration  or  good  feeling,  with  great 
motor  activity  and  restlessness  with  an  increased  flow 
of  ideas,  in  which  hallucinations  and  delusions  may  be 
present,  but  delirium  and  confusion  are  not  marked. 
Mania  comes  on  slowly  and  begins  before  the  age  of 
thirty  years,  is  apt  to  recur  and  is  a  comparatively  rare 
disease.  There  is  in  mania  an  hereditary  predisposition. 
Melancholia,  which  is  closely  allied  to  mania,  begins 
slowly  often  after  an  attack  of  neurasthenia,  is  charac- 
terized by  a  primary  depression  of  spirits ;  the  depression 
is  not  secondary  to  distressing  delusions,  and  there  are 
self-depreciatory  delusions ;  orientation  is  good.  It  does 
not  tend  to  follow  febrile  delirium.  As  in  mania  there  is 
a  tendency  to  recur. 

In  paranoia  there  are  fixed  delusions  withoiit  confu- 
sion. Paranoiacs,  however,  are  subject  to  exacerbations 
of  excitement,  which  may  for  a  time  be  mistaken  for  at- 
tacks of  confusional  insanity.  A  close  study  of  the  case 
will  soon  remove  all  doubt. 

There  is  frequently  some  difficulty  in  differentiating 
the  short  excitement  and  semi-delirious  conditions  seen 
in  cases  of  general  paresis  or  other  organic  brain  disease. 
Observation  and  careful  stud}'  of  these  cases  will  soon 
reveal  evidence  of  gross  brain  disease,  and  the  diagnosis 
may  then  be  established.  When  the  onset  of  general 
paresis  is  sudden  and  follows  a  febrile  disturbance,  as  it 
does  not  infrequently,  a  positive  diagnosis  is  impossible 
at  the  outset. 

Pkognosis. — The  prognosis  is,  as  a  rule,  favorable  ex- 
cept in  the  severe  cases  of  the  most  acute  form  of  delirium 
in  which  the  exhaustion  is  so  profound  as  to  cause  death 
or  in  which  it  may  be  affected  by  the  complication  of  a 
physical  trouble. 

if  there  is  a  fair  stability  of  the  nervous  system,  recov- 
ery from  the  mental  symptoms,  with  the  exceptions  men- 
tioned, may  be  looked  for.  The  best  index  to  recovery  is 
an  increase  in  bodily  weight,  and  it  is  important  to  keep 
a  weekly  weight  chart  for  consultation.  The  increase  in 
weight  is  often  very  rapid,  sometirics  five  pounds  a  week 
for  several  weeks.  In  women  a  return  of  the  catamenial 
flow  is  an  index  of  restoration  of  the  physical  health,  and 
if  the  mental  condition  does  not  improve  simultaneously 
or  very  soon  after  the  physical  improvement,  there  is 
reason  to  fear  a  terminal  dementia  or  chronic  insanitj'. 

Recovery  should  take  place  within  a  year  or  so,  at 
most,  from  the  appearance  of  mental  symptoms.  If 
there  is  no  decided  improvement  within  fifteen  months, 
the  case  may  be  said  to  have  become  chronic.  The  hallu- 
cinations with  confusion  may  continue  and  chronic  confu- 
sional insanity  results,  which  like  other  acute  vesaniaj 
tends  toward  a  decline  of  the  mental  powers  with  a  ter- 
minal dementia  which  is  of  various  degrees. 

In  a  certain  proportion  of  cases  the  confusion  disap- 
pears, but  the  delusions,  which  are  more  or  less  fixed,  may 
persist  and  we  have  a  chronic  delusional  insanity  with  a 
less  rapidly  ensuing  dementia. 

Or  the  stuporous  condition  may  recur  or  persist  and 
lead  to  a  chronic  dementia.  It  is  assumed  that  the  inher- 
ent strength  of  the  neurons  is  weaker  in  these  cases  and 
they  are  incapable  of  restoration. 

Treatment. — The  place  for  treatment  must  be  early 
considered  in  every  instance.  If  the  case  is  very  acute 
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and  there  is  reason  to  expect  a  short  illness,  home  treat- 
ment, if  practical,  should  be  advised.  It  must  be  ad- 
mitted that  the  fact  of  commitment  to  a  hospital  for  the 
insane  does  affect  the  business  and  social  status  unfavor- 
ably, although  this  prejudice  is  often  very  unjust  and 
unreasonable.  Home  treatment  should  not  be  attempted 
without  the  assurance  of  abundant  and  competent  nurs- 
ing aid,  which  is  necessarily  expensive.  In  the  majority 
of  cases,  however,  it  will  be  found  necessary  to  resort  to 
treatment  in  a  hospital  especially  equipped  for  the  care 
of  the  insane. 

The  exhaustion  calls  for  prompt  and  assiduous  meas- 
ures. Frequent  and  regular  feeding  is  all-important.  It 
may  be  that  artificial  feeding  by  means  of  a  nasal  tube 
will  be  required,  but  it  should  not  be  resorted  to  until  all 
attempts  to  pei'suade  the  patient  to  take  food  naturally 
have  failed. 

The  food  should  be  simple  and  re-enforccd  with  stimu- 
lants, especially  alcohol.  If  feeding  and  bathing  do  not 
induce  sleep,  hypnotics  may  have  to  be  used,  but  their 
use  is  to  be  deprecated  unless  absolutely  necessary. 
Bromides,  trional,  or  sulfonal  should  be  tried  first. 
Rarely  in  an  acute  delirium  a  few  doses  of  morphine 
with  atropine  subcutaneously,  may  be  necessary  to  in- 
duce a  brief  rest.  This  should  not  be  used  repeatedly, 
but  be  followed  by  the  by pnptics.  Frequent  feeding  with 
liquid  food,  with  small  amounts  of  chopped  meats  and 
repeated  small  doses  of  alcohol  will  often  induce  a  natural 
sleep,  especially  if  supplemented  by  warm  baths  or  spong- 
ing. Attention  should  be  paid  to  the  rapid  elimination 
of  poisonous  products  by  aiding  the  bowels,  kidneys, 
and  skin  to  throw  off  their  excretions. 

At  first  rest  in  bed  is  essential.  To  accomplish  this, 
forced  detention  in  bed  often  becomes  necessary.  This 
may  be  done  by  the  nurses  liolding  the  patient,  but  pref- 
erably by  mechanical  restraint,  as  a  sheet,  or  more  rarely 
by  some  bed  harness. 

If  the  patient  must  be  held  for  any  considerable  time 
by  others,  there  is  a  liability  to  increased  exertion  and  re- 
sentment on  the  part  of  the  patient,  who  is  more  apt  to 
yield  to  the  inevitable  of  mechanical  restraint.  The  ex- 
citement and  fear  are  increased  when  the  patient  is  held 
in  the  gi'asp  of  others. 

After  the  stage  of  exhaustion  is  past  and  food  is  taken 
well,  tonics,  as  iron,  strychnine,  and  phosphates,  are 
called  for.  Bodily  weight  should  be  watched  as  it  is  the 
best  indication  of  improvement.  A  quiet  environment 
away  from  the  presence  of  over-zealous  and  well-mean- 
ing friends  does  much  to  promote  recovery.  Strangers 
can  usually  do  better  for  a  patient  who  is  not  in  an  un- 
conscious state  than  can  members  of  the  family. 

Ediuard  B.  Lane. 

XI.  INSANITY:  ALCOHOLIC  AND  DRUG  INTOXI- 
CATION  AND  HABITUATION.  I.  Alcoholism.— 
Causes. — The  causes  of  drinking  are  infinite!}'  varied  and 
intimately  bound  up  in  the  heart  of  man — at  once  an 
expression  of  his  strength  and  his  weakness,  his  successes 
and  his  failures.  The  habit  is  usually  begun  in  early  life, 
before  the  age  of  thirty,'  and  in  some  cases,  fortunately, 
is  renounced  at  the  alcoholic  climacteric' — from  forty 
to  sixty-five.  Those  who  yield  to  its  seductions  and 
become  its  slaves  have  usually  a  neuropathic  constitu- 
tion, either  inherited  or  acquired,  and  it  is  in  this  class 
of  persons  that  alcohol  works  its  worst  ravages.  Either 
as  the  result  of  inherited  defect  or  the  effects  of  severe 
mental  or  physical  stress,  such  as  illness  (typhoid, 
sj'philis,  la  grippe),  injury  (trauma  capitis,  sunstroke, 
shock),  worry  (domestic  infelicity,  financial  reverses), 
the  physiological  crises  (puberty,  menstruation,  preg- 
nancy, lactation,  etc.),  the  individual  feels  an  organic 
craving  for  assistance  in  the  struggle  for  existence, 
and,  yielding  to  alcohol,  is  wooed  by  the  blissful  eu- 
phoria it  brings  into  repeated  and  finally  confirmed  in- 
dulgence. Some  are  quickly  destroyed  by  the  poison 
{alcoholic  selection  %  others  resist  its  ravages  for  a  long 
time  only  to  yield  in  the  decrepitude  of  old  age  or  as  the 
result  of  accidental  conditions.     Although  standing,  as 
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it  does,  next  to  heredity  as  a  cause  of  insanity  (eighteen 
to  twenty  per  cent,  in  males  ■*),  we  still  find  it  not  infre- 
quently as  an  effect.  Indulgence  in  alcohol  is  especially 
apt  to  be  an  early  symptom  in  general  paresis  and  often 
is  prominently  in  evidence  in  the  recurring  maniacal  at- 
tacks of  circular  insanity. 

Symptoms. — The  immediate  effects  of  alcohol  taken  to 
excess  are  exhibited  in  the  phenomena  of  drunkenness. 
In  this  condition  there  is  a  preliminary  period  of  stimu- 
lation of  short  duration,  during  which  there  is  slight 
increase  in  both  mental  and  physical  power.  This  in- 
crease, however,  is  often  more  apparent  than  real  ^  and 
is  followed  by  symptoms  of  abolition  of  function  which 
affect  the  nerve  centres  from  above  downward,*  the  high- 
est centres  being  paralyzed  first,  the  lowest  last.'  Thus 
in  the  early  stages  of  intoxication  there  is  a  loss  of  the 
sense  of  propriety,  the  moral  tone  is  degraded,  the  faculty 
of  attention  lessened,  and  capacity  for  mental  work  de- 
creased. This  condition  becomes  worse  and  is  followed 
by  lack  of  muscular  co-ordination,  manifesting  itself  first  ' 
in  the  hands  and  facial  muscles,  and  the  muscles  control- 
ling articulation,  the  speech  becomes  thick,  the  gait  un- 
steady, .  Disturbances  of  sensation  appear,  such  as  tin- 
nitus aurium,  diplopia,  and  the  senses  of  touch  and  pain 
are  lessened.  If  the  paralyzing  action  of  the  alcohol  is  \ 
still  further  increased  coma  results,  which  may  prove 
fatal. 

The  mental  condition  during  Intoxication  Is  usually  one 
of  boisterous  exaltation — exalted  type^;  but  certain  indi- 
viduals are  affected  in  an  opposite  way  and  are  downcast 
and  lachrymose  in  their  cups — depressed  type.^  Among 
certain  predisposed  neuropathic  individuals  (desSgui- 
libres),  however,  alcohol  does  not  produce  these  typical 
results  but  gives  rise  to  conditions  of  patTwlogical  drunk- 
enness.^ In  this  condition  hallucinations  and  delusions 
dominate  the  field  of  consciousness,  the  depression  m&j 
be  so  profound  as  to  result  in  suicide,  or,  on  the  other 
hand,  the  maniacal  form  may  issue  in  a  wild  destructive 
homicidal  frenzy.  Muscular  co-ordination  in  these  cases 
may  be  remarkably  well  preserved,  and  such  persons  are 
said  to  get  drunk  in  their  heads  and  not  in  their  legs.  In 
this  category  belongs  also  the  convvlsive  drunkenness  of 
Percy. 

Once  confirmed  in  the  use  of  alcohol  the  individual 
starts  on  the  downward  path  toward  complete  mental 
and  physical  decay,  in  reality  a  premature  senility '«  of 
mind  and  body.  The  effects  of  the  poison  are  exhibited 
in  every  organ  of  the  body,  more  particularly  the  central 
nervous  organs,  stomach,  pancreas,  liver,  kidneys,  and 
blood-vessels,  and  give  rise  to  characteristic  symptoms  as 
a  result,  the  most  prominent  of  which  are  tremor,  gastric 
catarrh,  arteriosclerosis,  albuminuria,  anS  progressive 
mental  enfeeblement. 

The  effeicts  on  the  nervous  system  are  shown  in  disturb- 
ances of  sensation,  motion,  and  the  intellect.  The  sen- 
sory  disturbances  are  paraesthesia  (pricking,  tingling,  for- 
mication), hyperaesthesia  and  hyperalgesia,  occurring 
usually  in  patches,  and  antesthesia  also  of  patchy  distri- 
bution but  sometimes  affecting  only  one  side  {the  hemian- 
mstheticform  of  Magnan  ' ').  The  sensory  disorders  of  the 
special  senses  involve  principally  the  eye  and  ear,  pro- 
ducing illusions  and  hallucinations,  muscse  volitantes, 
photopsia,  amblyopia  and  amaurosis;  diminution  of  the 
acuteness  of  hearing  with  the  production  of  subjective 
noises  (hissing,  ringing,  roaring,  etc.)  due  to  middle  or 
internal  ear  disease. 

The  motor  disturbances  are  tremor,  spasms  and  cramps, 
epileptiform  attacks  {alcolioUe  epilepsy),  general  motor  en- 
feeblement with  paresis  {alcoholic  pseudo-general  paresis). 

The  mental  'changes  are  gradual  and  jDrogressive,  the 
intellect  is  obtunded,  the  judgment  overthrown,  the 
moral  sense  blunted,  and  mendacity  appears  in  its  most 
bizarre  forms;  delusions  may  develop,  the  most  charac- 
teristic of  which  is  that  of  marital  infidelity  and  jealousy 
(Eifersuchtswahii)  and  the  patient  sinks  gradually  into 
a  condition  of  permanent  mental  enfeeblement  {alcoholic 
dementia). 

Aside  from  this  gradual  mental  enfeeblement  which 
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occurs  as  a  result  of  chronic  alcoholism,  much  more  pro- 
nounced mental  symptoms  often  appear  and  constitute 
veritable  psychoses.  These  psychoses  are,  however,  all 
tinged  by  the  symptoms  of  mental  defect  to  a  greater  or 
less  degree. 

The  most  frequent  and  characteristic  disturbance  of 
acute  alcoholism  is  delirium  tremens.  This  disorder  usu- 
ally occurs  as  the  result  of  a  prolonged  drunken  debauch 
during  which  the  patient  has  had  insufficient  food  and 
rest.  It  may,  however,  appear  as  the  result  of  a  single 
excess  or  in  the  moderate  drinker  following  a  trauma- 
tism or  the  initial  symptoms  of  an  acute  illness.  The  dis- 
ease may  appear  suddenly,  but  there  is  generally  a  pro- 
dromal period  during  which  the  patient  is  nervous,  with 
coated  tongue,  suffering  from  anorexia,  restlessness, 
tremulousness,  distuibed  sleep,  and  insomnia.  This  con- 
dition rapidly  advances  with  the  onset  of  the  attack,  the 
characteristic  symptoms  of  which  are  rapidly  developed. 
They  are  tremor,  delirium,  and  albuminuria. 

The  tremor  involves  more  particularly  the  small  mus- 
cles of  the  hand,  face,  and  tongue,  but  may  also  affect  the 
entire  musculature.  It  is  increased  by  muscular  tension, 
such  as  forciblj'  spreading  tiie  fingers  apart. 

The  delirium  is  an  acute  hallucinatory  confusion  (Jial- 
lucinatoriscke  Verwirrtheit).  The  predominating  hallu- 
cinations are  visual  and  characteristically  take  on  the 
form  of  animals  {Tliiermsioneri).  The  patient  sees  all 
sorts  of  horrible  creatures,  snakes,  rats,  mice,  alligators, 
etc. ,  which  are  uniformly  in  motion.  Surrounded  by  the 
loathsome  creatures,  and  by  horrible  grimacing  faces, 
terrified  by  screams  and  shrieks  (auditory  hallucinations), 
he  presents  a  picture  of  abject  terror.  In  addition  to 
these  symptoms  the  patient  may  complain  that  insects  or 
worms  are  crawling  under  his  skin  (paraesthesia)  and 
mistake  spots  upon  the  bed  or  walls  for  bugs,  mice,  etc. 
(illusions).  At  the  height  of  his  excitement  the  patient 
is  in  constant  motion,  picking  insects  from  his  night- 
dress, repelling  the  approach  of  terrible  animals,  shrink- 
ing from  fearful  visions,  startled  by  terrifying  shrieks, 
and,  in  the  extreme  frenzy  of  his  fright,  he  may  make 
murderous  assaults  on  those  about  him,  believing  them  to 
be  his  enemies,  or  more  commonly  attempt  his  own  life 
to  escape  from  his  horrible  surroundings.  During  all 
this  time  the  patient  is  constantly  talking,  shrieking  in 
fear  at  times,  at  others  carrying  on  an  incoherent  dis- 
course with  imaginary  persons  fragments  of  which  often 
relate  to  his  former  occupation  and  friends.  Physically 
he  is  in  a  condition  of  acute  exhaustion.  The  pulse  is 
rapid  and  of  low  tension,  the  temperature  normal  or  only 
slightly  elevated  (occasionally  high,  the  febrile  delirium 
tremens  of  Magna  n),  the  body  bathed  in  a  profuse  per- 
spiration and  constantly  agitated  by  muscular  shocks 
and  tremors. 

Albuminuria  is  found  in  a  considerable  proportion  of 
cases,  probably  considerably  over  fifty  per  cent.,'^  dur- 
ing the  eariy'stages.  At  the  height  of  the  delirium  leu- 
cocytosis  has  been  found." 

Sommer  "  sums  up  the  symptoms  of  delirium  tremens 
under  seven  heads:  (1)  confusion;  (2)  the  numerous  sense 
deceptions,  especially  in  the  visual  field  and  particularly 
the  zooscopio;  (3)  great  motor  unrest ;  (4)  the  tremor  of 
the  hands  and  the  shaking  of  the  whole  body;  (5)  albu- 
mmuria;  (6)  a  duration  of  about  three  and  one-half  days; 
(7)  termination  in  a  long  sleep. 

Occasionally  one  sees  cases  ushered  in  by  all  the  typi- 
cal prodromal  symptoms,  sweating,  atonic  dyspepsia, 
restlessness,  tremor,  praecordial  distress,  anxiety,  and 
disturbed  sleep  which  do  not  proceed  to  the  typical  con- 
dition of  mental  confusion  with  multiform  hallucinations. 
This  is  the  so-called  abortive  type,  the  delirium  sine  delirio 
of  DOUken. 

The  disease  is  of  good  prognosis,,  terminating  in  from 
three  to  ten  days  in  a  long,  refreshing  sleep.  After  re- 
peated attacks  a  residual  delusional  state  is  apt  to  be 
chronic. 

Continued  indulgence  in  alcohol  may  give  rise  to  vari- 
ous other  psychoses  much  less  characteristic  of  their  origin 
than  delirium  tremens.     Thus  we  have  acute  alcolwlic 
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mania  (ma/nia  a  potu)  *  and  acute  aUoholie  mela/ncliolia. 
Neither  presents  markedly  distinctive  features,  a  fact 
which  separates  them  from  the  simple  vesanlas.  They 
are,  however,  usually  of  sudden  incidence,  equally  sudden 
subsidence,  and  of  short  duration.  Their  diagnosis  must 
depend  on  the  history  and  the  Coincidence  of  the  symp- 
toms of  chronic  alcoholism— viz.,  arteriosclerosis,  albu- 
minuria, tremor,  gastritis,  fatty  heart,  hepatic  cirrhosis, 
polyneuritis,  paresis,  anaesthesias,  etc. 

The  melancholia  may  be  very  profound,  amounting  to 
stupor,  and  the  patient  may  present  marked  suicidal  ten- 
dencies. 

The  mania  is  apt  to  be  marked  by  its  explosive  char- 
acter, a  violent  frenzy  being  initiated  by  slight  causes, 
during  which  the  patient  is  extremely  dangerous,  often 
destructive  and  homicidal. 

Both  varieties  tend  to  present  hallucinations,  both  vis- 
ual and  auditory.  Recovery  may  be  complete  or  fol- 
lowed by  signs  of  permanent  mental  enfeeblement  in  the 
midst  of  which  delusions  manifest  themselves  more  or 
less  clearly  in  accordance  with  the  amount  of  intellectual 
reduction. 

More  characteristic  of  chronic  alcoholism  are  the  delu- 
sional psychoses  which  develop^  and  constitute  a  paranoid 
state  variously  designated  as  ehronie  delusional  insanity, 
alcoholic psevAo-pa/ranoia,  thronic  alcdluAia  insanity  (symp- 
tomatically  a  form  of  the  hallucinatorische  Wahndnn  of 
the  Gei'mans). 

This  psychosis  may  come  on  suddenly  in  a  chronic  al- 
coholic as  the' result  of  an  uiiusual  excess,  or  it  may  be  of 
gradual  evolution.  It  is  characterized  by  hallucinations, 
auditory  and  visual  predominating,  with  delusions  of  a 
persecutory  nature  in  which  the  sexual  element  is  fre- 
quently prominent.  Throughout,  impaired  judgment, 
poor  memory,  and  general  Intellectual  enfeeblement  are 
prominent  factors  which  prevent  the  elaborate  systemati- 
zation  of  the  delusions  as  in  paranoia,  although  a  feeble 
attempt  at  this  is  discernible. 

"Whether  of  sudden  or  gradual  onset  the  first  symp- 
toms are  generally  hallucinations  with  which  persecutory 
delusions  are  intimately  bound  up.  The  patient  hears 
voices  making  all  sorts  of  inimical  remarks,  telling  him 
that  his  children  are  not  his  own,  calling  him  an  onan- 
ist, reviling  or  threatening  him.  A  voice  is  sometimes 
referred  to  the  epigastrium  (epigastric  voice"),  and  in 
every  way  his  persecutors  annoy  him  by  their  malign 
comments.  Visual  hallucinations,  if  they  occur,  are 
equally  unpleasant.  Hallucinations  of  smell  and  taste 
are  not  infrequent  and  are,  the  author  believes,  to  a  con- 
siderable extent  dependent  upon  morbid  conditions  of  the 
mucous  surfaces  in  nose,  mouth,  and  pharynx. 

The  delusions  of  this  state  hannonize  well  with  the 
hallucinations.  The  patient  is'  persecuted  by  invisible 
enemies  who  inject  noxious  vapors  in  his  room  at  night, 
poison  bis  food,  draw  off  his  semen,  and  produce  noc- 
turnal pollutions.  He  believes  his  wife  unfaithful,  and 
will  often  complain  that  she  brings  men  liome  to  the 
house,  and  even  go  so  far  as  to  say  that  she  :has  per- 
formed the  sexual  act  with  strarigers:  in  his  presence, 
showing  well  the  great  impairment  bf  judgment. 
'  It  must  be,  remembered  in  this  connection  tha,t  the 
delusion  of  marital  infidelity  attd  jealoTisy  may  not  be 
accompanied  by  any  noticeable  degree  of  Impairment  of 
judgment  and  mental  eofeeblemerlt,  and  in  these  cases  it 
may  be  extremely  diflScult  to  make  a  differential  diagno- 
sis between  alcoholic  insanity  and  true  paranoia."  Par- 
ticularly is  it  difficult  to  recognize  paraiioia  with  subse- 
quent or  coincident  alcoholic  indulgence.' 

Inthis  state  of  persecutoly  insanity,  the  patient  may 
be  alternately  fearful  of  impending  danger,  have  anxious 
and  angry  States,  and  only  toobften  reacts  by  attacking 
his  supposed  persecutors.     In  this  condition  he  becomes 

*  Mania  a  pntu  and  delwium  tremens  are  terms  which  have  been 
used  by  some  authors  interchangeably.  It  is,  however,  desirable  that 
the  term  mania  a,  'poiu  should  be  applied  only  to  acute  alenhnlic 
niania^  as  delirium  tremens  Is  not  properly  a  form  of  mania  but 
rather  an  acute  hallucinatory  confusimi  in  which  the  impairment 
of  consciousness  is  much  more  marked  than  in  mania. 


a  most  dangerous,  homicidal  lunatic,  and,  under  the  influ- 
ence of  the  delusion  that  his  wife  is  unfaithful  to  him, 
may  commit  wife-murder. 

Occasionally  the  constant  persecutions  receive,  as  in 
paranoia,  a  delusional  explication  founded  on  egoistic 
exaltation.  If  so  many  persons  and  such  powerful  socie- 
ties (Free-masons,  Jesuits,  etc.)  are  interested  in  his 
downfall,  he  must  be  an  important  personage,  king, 
ruler,  who  is  to  be  put  down  that  some  pretender  may 
usurp  his  place.  Tlius  is  developed  a  veritable  megalo- 
mania. 

The  prognosis  in  this  paranoid  form  of  alcoholic  insan- 
ity is  not  good.  If  alcoholic  excesses  have  been  continued 
a  considerable  time  after  the  development  of  paranoid 
symptoms,  or  if  the  insanity  has  been  preceded  by  several 
attacks  of  delirium  tremens  and  the  alcoholic  state  is  well 
established,  the  delusions  are  apt  to  persist ;  the  mental 
condition  issues  progressively  into  dementia.  If,  on  the 
other  hand,  the  symptoms  are  of  rapid  evolution  and  im- 
mediately on  their  appearance  alcohol  is  withdrawn  they 
may  quickly  disappear,  only  to  reappear,  however,  on 
the  occasion  of  renewed  excesses. 

On  a  groundwork  of  mental  enfeeblement  the  alcoholic 
may  develop  a  true  expansive  delirium  which,  combined 
with  the  signs  of  alcoholism  (ataxia,  speech  defects, 
tremor,  pupillary  anomalies,  and  muscular  weakness), 
may  make  the  distinction  from  paresis  difficult — alcoholic 
pseudo^aresis.  The  similarity  to  paresis  is  noticeable 
even  when  the  expansive  delirium  is  absent  in  cases  in 
which  the  mental  reduction  is  marked,  but  becomes  great- 
est when  the  symptom  complex  above  outlined  is  ushered 
in  by  epileptiform  or  apoplectiform  attacks. 

The  distinction  from  true  paresis  can  usually  be  made. 
Pupillary  inequality  is  more  common  and  the  permanent 
results  of  apoplectic  insults  (hemiplegia,  aphasia)  more 
often  found  in  the  alcoholic  form  than  in  the  true. '"  The 
results  of  polyneuritis  should  be  looked  for  and  if  found 
suggest  alcoholism.  The  most  reliable  differential  sign 
is  found  in  the  course  of  the  two  maladies.  True  paresis 
is  progressive,  tending  toward  ever-increasing  degrada- 
tion, while  in  the  alcoholic  form  removal  of  the  poison 
Results  very  shortly  in  a  remission  of  all  the  symptoms, 
even,  in  some  cases,  amounting  to  a  recovery.  The  symp- 
toms, however,  reappear  subsequently  if  drinking  habits 
are  returned  to. 

As  a  result  of  chronic  alcoholic  toxsemia,  the  symp- 
toms of  which  are  marked  throughout  by  their  explosive 
character,  it  is  not  strange  that  actual  convulsions,  alco- 
liolie  epilepsy,  should  complicate  the  morbid  picture. 
These  convulsions,  so  far  as  their  individual  characteris- 
tics are  concerned,  are  indistinguishable  from  true  epi- 
lepsy. Occurring,  however,  in  a  person  beyond  the 
period  of  adolescence  who  is  addicted  to  the  immoderate 
use  of  alcohol,  their  origin  should  be  suspected.  The 
diagnosis  is  made  clear  if  they  cease  upon  the  withdi'awal 
of  alcohol.  As  this  sometimes  does  not  occur  the  diagno- 
sis can  be  made  only  by  excluding  the  causes  both  of 
true  and  symptomatic  epilepsy  other  than  from  alcohol. 
'  In  this  connection  it  is  interesting  to  note  that  about 
ten  per  cent,  of  alcoholics  are  thus  afflicted";  that  the 
convulsions  in  epileptics  the  children  of  alcoholics  begin 
four  and  one-half  years  earlier 'T  than  in  those  whose  par- 
ents are  not  thus  addicted,  and  that  alcohol  aggravates 
the  true  epileptic  neurosis. 

Less  common  and  more  unusual  effects  of  alcohol  are 
the  conditions  of  so-called  trance,  automatism,  double  con- 
sciousness, spontaneous  somnambulism,  which  are  followed 
by  amnesia.  In  these  conditions  the  subject  of  alcohol- 
ism may  do  almost  anything  imaginable,  make  contracts, 
transfer  property,  commit  criminal  acts,  take  long  jour- 
neys, enter  into  complicated  business  or  professional 
transactions,  and  later  have  absolutely  no  knowledge  of 
what  he  has  done.  During  a  protracted  debauch  the 
subject  may  suddenly  start  off  on  a  journey  and  travel 
for  hours  or  days  under  an  assumed  name,  meanwhile 
conducting  himself  in  such  a  manner  as  not  to  lead  to  any 
comment  on  the  part  of  those  whom  he  meets.  Suddenly, 
without  warning  or  after  a  night's  sleep,  he  "wakes  up  " 
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to  a  realization  of  liis  true  situation  witli  absolutely  no 
piemorj'  of  how  he  got  where  lie  is  or  of  wliat  he  has  been 
doing  since  lie  started  away  from  liome.     As  the  name 
indicates,  this  condition  has  been  desciibed  as  one  of  au- 
tomatism, but  a  moment's  consideration  will  serve  to 
show  tliat  acts  of  such  a  complex  character  cannot  be 
automatic  acts.     Tlie  fact  that  no  recollection  remains  of 
what  was  done  has  been  used  to  argue  unconsciousness, 
but  that  is  equally  inconceivable.     Hundreds  of  miles 
could  not  be  travelled  by  an  unconscious  man  without 
attracting  attention.     The  mere  fact  that  the  patient  has 
forgotten  what  occurred  is  no  reason  why  he  must  neces- 
sarily liave  been  unconscious.     The  defect  is  rather  one 
of  memory,  except  possibly  in  the  very  simplest  cases, 
and  the  patient,  though  perfectly  conscious  of  what  he 
was  doing  at  the  time,  has  simply  lost  all  recollection  of 
It.     The  author  has  been  able  fully  to  demonstrate  this 
condition  in  one  case  in  whicli  the  period  for  which  the 
patient  was  amnesic  lasted  three  hours,  and  as  a  result  he 
is  convinced  that  the  same  condition  might  be  found  to 
exist  in  others.     Some  persons  are  especially  liable  to  this 
form  of  mental  disturbance,  and  it  may  repeat  itself  on 
the  occasion  of  renewed  intoxication.     Its  psychopatho- 
logical  basis  is  probably  a  dissociation  of  consciousness. 
.    The  neuropathic  state,  tliough  the  most  pronounced 
cause  of  alcoholism,  may  be  an  effect.     Neurastlmnia  and 
hysteria  may  both  occur  as  the  result  of  alcoholism ;  the 
former  caused  largely  by  the  malnutrition  and  exhaustion 
following  continued  over-indulgences  {Erschopfungsneu- 
rastlienie),  the  latter  often  affecting  the  male  sex.     In 
these  cases  the  alcohol  probably  only  serves  to  bring  to 
light  latent  hysteria.     Dipsomania — a  periodical  impulse 
to  drink — though  usually  an  expression  of  inherited  neu- 
ropathy, may  probably  appear  as  a  functional  derange- 
ment grafted  on  an  hysterical  diathesis  as  indicated  by  a 
recent  case  cited  by  Janet "  of  hysterical  dipsomania  {dip- 
somanie  de  forme  hysterique).     This  periodical  tendency 
is  further  manifested  in  those  cases  in  which,  after  re- 
peated attacks  of  delirium  tremens,  there  continues  to  be 
a  periodical  return  of  delirium  although  the  use  of  alco- 
hol may  have  been  long  discontinued  {alcoholic  periodic 
insanity).^''     These  patients  grow   progressively  more 
demented. 

Chronic  alcoholism,  whether  interrupted  or  not  bj'  any 
of  the  forms  of  mental  disturbance  described  in  this 
article,  tends  to  an  ever-increasing  dementia,  alcoholic  de- 
mentia. Mental  enfeeblement  is  a  symptom  from  the 
outset  and  is  noticeable  at  first  in  the  aesthetic  and  moral 
sphere.  The  previously  proud,  well-dressed  man  be- 
comes slovenly  in  his  habits  and  unkempt  in  his  appear- 
ance. Incapable  of  the  close  and  continuous  mental  ap- 
plication of  former  years  it  becomes  impossible  for  him 
to  meet  the  requirements  of  his  busi:iess  or  professional 
life  and  lying  is  resorted  to  in  finding  excuses.  This  is 
followed  by  moral  obliquities  of  a  more  serious  nature  in 
which  the  sexual  element  is  apt  to  predominate  and  re- 
sult in  medico-legal  complications."  Memory  is  earlj^ 
and  noticeably  affected.  The  every-day  affairs  of  life 
are  forgotten,  so  that  the  subject  of  alcoholism  neglects 
to  keep  appointments,  forgets  important  business  en- 
gagements, etc.  Judgment  and  the  reasoning  faculties 
are  similarly  enfeebled,  until  finally  the  most  profound 
degree  of  dementia  is  reached,  hastened  perhaps  by  apo- 
plectic insults  which  are  not  uncommon. 

Pathology  of  AkoMism.— The  gross  pathology  of  alco- 
holism has  alicady  been  indicated.  Cirrliotic  liver, 
chronic  nephritis,  fatty  heart,  chronic  gastritis,  arterio- 
capillary  fibrosis,  cerebral  arteriosclerosis,  cerebral  hem- 
orrhage, constituting  in  the  ensemble  a  veritable  senimn 
prxcox. 

The  microscopic  changes  in  the  brain  have  been  studied 
by  various  investigators.  Vas  =»  found  central  chroma- 
tolysis  in  experimental  alcoholism  in  rabbits.  Andrie- 
zen »'  found  chromatophilia,  swelling  of  tlie  cell  bodies, 
and  thickening  of  the  nuclear  network.  Dehio^'^  found 
chromatophilia.  Berkley''^  has  found  by  the  Nissl 
method  beginning  chromatolysis  and  by  the  silver-phos- 
phomolybdate  method  varicose  swellings  of  the  dendrites 
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and  disappearance  of  the  gemmules.*  Ewing'''  found 
extreme  chromatolysis  in  spinal,  medullary,  and  cortical 
stichochromes.  In  many  cells  the  lesion  had  advanced 
beyond  simple  chromatolysis,  the  nuclei  were  eccentric, 
and  the  remains  of  the  chromatic  bodies  appeared  as  fine 
granules. 

As  regards  the  other  elements  of  the  brain  Berkley  " 
has  found  degeneration  in  the  walls  of  the  blood-vessels 
with  irregular  bulgings;  obliteration  of  the  Virchow- 
Robin  or  intra-adventitial  lymph  space  and  partial  closure 
of  the  His  or  extra-adventitial  lymph  space,  thus  interfer- 
ing with  the  excretory  output  of  the  brain.  Some  of  the 
capillaries  were  plugged  with  leucocytes.  In  many  in- 
stances the  perivenous  spaces  were  so  filled  with  poly- 
neuclear  leucocytes  as  to  occlude  the  venous  flow  by  out- 
side pressure.  In  connection  with  the  pathology  of 
chronic  alcoholism  mention  should  be  made  of  Deiters' 
cells  (the  scavenger  cells  of  Bevan  Lewis  '*),  the  distal 
prolongations  of  tlie  lymphatic  system  of  the.  cortex, 
which  by  their  increased  activity  help  rid  the  brain  of 
the  results  of  degeneration  by  excretion  into  the  lymph 
circulation. 

Treatment. — The  treatment  of  delirium  tremens  and  the 
other  acute  alcoholic  psychoses  should  be  supporting: 
liquid  concentrated  food  predigcsted  if  necessary.  The 
bowels  should  be  kept  free  and  the  kidneys  kept  flushed 
by  a  goodly  supply  of  fluid.  Heart  stimulants  are  often 
necessary,  digitalis,  caffeine,  strychnine,  to  combat  cardiac 
failure,  and  hypnotics  to  induce  sleep  and  give  rest.  Tlie 
latter  should  be  carefully  selected  with  reference  to  the 
patient's  condition,  depressing  agents  such  as  chloral 
giving  place  to  safer  ones  as  trional  if  there  is  much  heart 
embarrassment.  The  after-treatment  consists  of  absti- 
nence from  alcohol,  tonics,  nourishing  food,  and  regula- 
tion of  the  emunctories. 

The  medicinal  treatment  of  chronic  alcolwlism  should 
be  tonic  and  supporting.  Stiychnine  for  a  general  ner- 
vous and  cardiac  stimulant,  capsicum  and  bitter  tonics  for 
the  gastric  condition  and  anorexia;  attention  to  the 
emunctories,  moderate  exercise,  baths,  massage,  and 
electricity  for  their  general  tonic  effect;  sedatives  and 
hypnotics  with  caution,  a  modified  "  rest  treatment "  if 
there  is  marked  neurasthenia,  and  later  a  suflicient 
amount  of  mental  and  bodily  exercise  to  keep  the  patient 
healthfully  occupied.  In  this  connection  serotherapy 
and  hypnotism  may  be  mentioned  in  passing.  The 
former  has  given  no  definite  results ;  the  latter  may  be  of 
some  value  in  cases  which  exhibit  a  marked  hysterical 
diathesis. 

The  matter  of  isolation  is  an  important  one.  The 
author  feels  convinced  that  in  all  cases  in  which  the 
liabit  is  firmly  fixed  isolation  is  highly  desirable  if  not 
imperative,  as  in  these  cases  the  patient  "is  unable  to  resist 
temptation  and,  as  soon  as  an  opportunity  presents  itself, 
will  lapse.  After  confinement  for  a  few  months,  during 
which  the  patient  is  restored  as  far  as  possible  to  physi- 
cal health,  he  is  in  condition  to  abstain  if  he  wants  to  and 
is  able ;  if  he  does  not  wisli  to  or  if  he  suffers  from  too 
great  weakness  of  will,  he  will  return  to  his  old  practices 
and  his  case  is  hopeless.  If  he  does  wish  to  stop  drink- 
ing, however,  he  has  been  given  the  best  possible  oppor- 
tunity, an  opportunity  which  should  be  early  extended 
in  all  cases  and  not  offered  when  by  long-continued  in- 
dulgence the  case  is  of  necessity  hopeless. 

II.  Opiumism.— Causes.— As  in  other  varieties  of  nar- 
comania the  most  important  cause  is  the  neuropathic 
diathesis.  In  this  class  of  patients  the  habit  is  often  in- 
itiated by  the  use  of  morphine  to  relieve  the  periodic 
pains  of  neuralgia,  tabes,  dysmenorrhoea,  rheumatism, 
etc.,  or  the  mental  depression  incident  to  worry,  loss  of 
position,  grief,  and  the  like.  A  great  many  cases  are  un- 
fortunately traced  to  the  carelessness  of  physicians  in 
prescribing  the  drug,  and  as  if  in  retribution  medical 


*  In  this  connection  see  article,  by  Well  and  Frank,  "  On  the  E?i- 
.  ™£®  ^'xi""*  ^?^^  Methods  tor  the  Theory  of  Neuron  Retraction," 
Arch,  of  Neurol,  and  Psychopath.,  vol.  111.,  No.  3.  The  authors  take 
the  position  that  varlcoseness  of  the  dendrites  and  disappearance  of 
Remmules  as  shown  by  the  Golgl  method  are  artefacts.    ^^'^'^"'^  "' 
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men  furnish  the  largest  quota  of  sufferers  (fifteen  per 

cent.)." 

Symptoms  and  Diagnosis. — The  symptoms  of  a  single 
dose  are  at  first  those  of  mild  stimulation  of  the  mental 
faculties  followed  by  a  period  of  quiet,  half-waking, 
half-sleeping,  Interrupted  by  multiform  pleasant  halluci- 
nations (predominantly  visual)  which  show  no  tendency 
to  delusive  elaboration  in  the  waking  state."  This  con- 
dition is  followed  by  malaise,  headache,  dry  mouth,  con- 
stipation, and  nausea. 

The  physical  and  mental  disorders  resulting  from  long- 
continued  use  are  well  formulated  by  Peterson.'' 

Physical. — 1.  Anorexia  and  constipation  (later  diarrhoea 
often).  2.  Cachectic  ansemia.  3.  Cardiac  intermittence, 
and  bradycardia.  4.  Muscular  weakness  with  tremor. 
5.  Miosis  in  the  early  stages,  mydriasis  later,  with  slug- 
gish reaction  of  the  pupils.  6.  Impotence.  Amenorrhrea 
in  women.  7.  The  knee-jerks  are  often  absent.  8.  Di- 
minished sensibility  to  touch  and  pain,  and  concentric 
limitation  of  the  visual  fields.  9.  Headaches  and  local- 
ized shooting  pains,  neuralgias,  and  paresthesias.  10. 
Sensation  of  feeling  cold. 

Psychical. — 1.  Simple  elementary  illusions  and  hallu- 
cinations, muscBB  volitantes,  tinnitus  aurium.  3.  Loss  of 
will  and  aesthetic  sense,  irritability ;  moral  perversion,  as 
in  alcoholic  psychic  degeneration,  but  with  little  failure 
of  memory.  3.  Diminished  attention,  incoherence  of 
ideas,  and  easily  fatigued  intellectual  powers. 

The  diagnosis  can  often  not  be  made  without  the  anam- 
nestic data.  The  patients  frequently  deny  their  habit — 
mendacity  is  a  prominent  symptom,  and  they  are  often 
'cute  enough  to  find  means  of  indulgence  even  though 
carefully  watched.  The  moral  degradation  is  pronounced 
and  they  will  go  any  length  to  obtain  their  drug.  Symp- 
toms which  should  excite  suspicion  are  periods  of  torpor 
and  languor  (Schlaffheit)  in  marked  contrast  to  the  activ- 
ity of  alcoholism,  amounting  at  times  to  an  inability  to 
even  sit  up,  occasional  signs  of  stimulation,  small  pin- 
point pupils,  yellowish-brown  cachectic  complexion,  and, 
above  all,  the  numerous  scars  of  hypodermic  injections. 

Psychic  disturbances  develop  more  often  as  the  result 
of  abstinence  than  of  continued  use.  They  may  be  char- 
acterized by  predominating  depressive  (melanchoha)  or 
exalted  (mania)  effects,  or  a  paranoid  state  may  develop. 
As  in  other  toxic  psychoses  there  are  apt  to  be  present 
more  or  less  confusion  and  a  tendency  to  multiform  hal- 
lucinations.    Dementia  is  a  rare  sequel. ' 

Prognosis. — The  prognosis  is  not  good  and  except  in 
such  cases  as  are  not  complicated  by  neurotic  or  psycho- 
pathic taint  or  disorders  relieved  by  opium,  recovery  is 
hardly  to  be  expected. 

Pathology. — Opium  has  much  less  tendency  to  produce 
tissue  degenerations  than  alcohol  and  many  persons  con- 
tinue for  years  to  take  small  doses  with  no  apparent 
harm.  Ewing ''  has  found  in  the  autopsies  diminution 
of  the  amount  of  chromatin,  and  a  tendency  to  central 
chromatolysis  (in  alcohol  the  tendency  is  to  peripheral 
chromatolysis "''),  minute  subdivisions  of  the  chromatic 
bodies  and  eccentricity  of  the  nuclei. 

Treatment. — The  treatment  of  morphinism  has  to  do 
with,  the  removal  of  the  drug  and  the  symptoms  of  absti- 
nence. Isolation  is  more  necessary  than  in  alcoholism  as 
these  patients  make  more  effort  to  obtain  their  accus- 
tomed stimulant  surreptitiously.  It  is  well,  in  accord- 
ance with  the  suggestion  of  Dercum,^^  not  to  begin 
stopping  the  drug  until  the  patient  has  been  under  treat- 
ment for  a  time,  confidence  established,  and  the  gen- 
eral health  raised  to  the  best  standard.  The  ration  de 
luxe  can  then  be  rapidly  withdrawn,  in  accordance  with 
the  method  of  Erlenmeyer,''*  leaving  the  patient  on 
about  0.15  to  0.20  gm.  morphine  per  diem,  below  which 
amount  serious  symptoms  are  apt  to  present  themselves. 
Prom  this  point  on  the  withdrawal  should  be  gradual. 
Symptoms  of  abstinence,  if  they  appear,  are  referable 
to  the  heart,  stomach,  bowels,  and  nervous  system ;  they 
are  circulatory  failure,  respiratory  disturbance,  pyrosis, 
vomiting,  diarrhoea,  tremor,  general  debility,  an  hallu- 
cinatory delirium,   and  sometimes    profound    collapse. 


Ball"  has  called  attention  to  pollutions  and  erotomania 
which  may  result  from  abstinence.  For  the  cardiac 
weakness  digitalis  or  sparteine  hypodermically  should  be 
used,  for  the  pyrosis  bicarbonate  of  soda ;  vomiting  and 
diarrhoea  should  be  treated  in  accordance  with  general 
principles  (bismuth,  etc.),  opium  being  avoided.  If  the 
mental  and  physical  symptoms  become  grave  morphine 
should  be  given  and  will  usually  relieve  them.  The 
evening  dose  should  be  omitted  last,  to  combat  any  ten- 
dency to  insomnia,"  and  full  feeding,  massage,  and 
Turkish  baths  are  valuable  adjuncts. 

Meco-narceine  (Duquesnel's  solution)  has  been  used  by 
Jennings  "  as  a  substitute  for  morphine  for  a  few  days 
only  after  entire  discontinuance.  It  is  unnecessary  to  call 
attention  to  the  danger  of  cocaine  for  this  purpose.  Co- 
deine has  also  sunk  into  disuse  and  the  recently  synthe- 
tized  derivatives  of  morphine,  heroin  and  dionin,  cannot 
be  said  to  be  any  better.  Their  use  is  founded  on  a 
wrong  theory  and  is  fraught  with  danger.  Cases  of  seri- 
ous addiction  to  codeine  and  heroin  have  been  reported."* 

III.  CoCAiNiSM. — Causes. — Addiction  to  this  drug  has 
in  a  great  many  cases  come  about  by  attempting  to  sub- 
stitute it  for  morphine,  and  as  a  result  pure  cases  of  co- 
cainism  were  formerly  more  rare  than  at  present.  Co- 
caine has  been  used  so  much  of  late  in  dentistry,  minor 
surgery,  and  especially  nose  and  throat  work,  that  knowl- 
edge of  it  has  become  more  or  less  general.  The  victims 
are  usually  those  who  have  commenced  its  use  for  its 
analgesic  effects  and  are  largely  physicians. 

Symptoms. — The  symptoms  resulting  from  the  use  of 
cocaine  are  those  of  marked  stimulation.  The  pulse  is 
increased,  pupils  are  dilated.  The  patients  are  active 
and  extremely  talkative,  often  repeating  their  remarks 
a  number  of  times ;  they  are  constantly  busy  ( Vielgeseheijf- 
tigkeit),  some  of  them  writing  endless  letters,  and  their 
whole  appearance  indicates  an  acute  intoxication.  The 
effects  are,  however,  very  fleeting  and  the  dose  has  to  be 
frequently  renewed.  Chronic  addiction  results  in  marked 
emaciation,  cachectic  ansBmia,  insomnia,  sometimes  ep- 
ileptiform attacks,'"  and  various  parsesthesias,  the  most 
marked  of  which  is  a  sensation  of  crawling  under  the  skin 
("  cocaine  bug  ").  In  the  psychic  sphere  occur  incapacity 
for  mental  application,  lessened  moral  sense,  mendacity, 
irritability,  impaired  judgment,  and  sometimes  the  delu- 
sion of  marital  infidelity.  These  symptoms  may  be  fol- 
lowed by  mental  confusion  with  hallucinations,  but  more 
characteristically  by  a  paranoid  state  {hallueinatoriselie 
Wahnsinn).  From  true  paranoia  this  is  differentiated 
by  the  greater  variety  of  delusions,  those  of  paranoia 
being  less  variable,  rather  noticeable  for  their  monotony.''' 
In  the  paranoid  state  of  alcoholism,  on  the  other  hand, 
the  hallucinations  are  more  stereotyped. 

The  abstinence  symptoms  are  not  so  severe  as  with 
morphine  and  may  not  appear  for  several  days.'"  Erlen- 
meyer  5'  has  called  attention  to  a  profoundly  depressed, 
lachrymose,  demoralized  condition,  with  moaning  and 
sighing  which  may  supervene.  The  persecutory  delir- 
ium may  persist  for  a  long  time  and  constitute  the  pa- 
tient a  very  dangerous  individual. 

Morphine  and  cocaine  addiction  may  also  produce  a 
neuropsychopathic  state  with  symptoms  of  cerebral 
neuraesthenia — morbid  impulses,  insistent  ideas,  etc. 
The  author  has  recently  had  sucli  a  case  under  observa- 
tion, in  which  the  patient  suffered  from  a  convulsive  tic 
with  mental  depression  and  suicidal  impulse.  Recovery 
followed  prolonged  abstinence. 

Treatment.— l&olaAwn  should  be  insisted  upon.  The 
drug  may  be  withdrawn  rapidly  as  the  symptoms  of  ab- 
stinence are  not  marked  as  in  morphine.  The  prognosis 
of  deprivation  is  good,  but  relapses  are  pretty  apt  to 
occur. 

IV.  Miscellaneous  Intoxicants.— Various  other 
drugs  may  produce  marked  mental  disturbances  as  a  re- 
sult of  acute  or  chronic  poisoning  or  habituation.  The 
limits  of  this  article  permit  only  of  their  mention.  They 
are  chloral,  cannabis  indica,  somnal,  sulphonal,  paralde- 
hyde, ether,  chloroform,  antipyrin,  phenacetin,  trional, 
chloralamid,  iodoform,  belladonna,  hyoscyamus,  salicylic 
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acid,  quinine,  the  preparations  of  lead,  arsenic,  and  mer- 
cury, and  the  bromides. 

The  mental  effects  of  poisoning  from  all  of  these  is  in 
the  main  an  acute  hallucinatory  delirium  with  more  or 
less  confusion.  If  recovery  is  not  complete  a  paranoid 
state  may  persist.  William  A.  White. 

BIBLIOGEAFHICAL    REFEKKNCES. 

1  Bana :  Inebriety.    New  York  Med.  Record,  July  27th,  1901. 
''  Kerr :  Alcoholism  and  Drug  Habits.    Twentieth  Century  Practice 
of  Medicine,  vol.  iii. 

'  Haycralt :  Darwinism  and  Eace  Progress. 

*  Peterson :  Mental  Diseases. 

'  Kraepelin :  Psychologische  Arbeiten. 
« Mercier :  Sanity  and  Insanity. 
'  Wilson :  Drunkenness. 

*  Legraln :  Alcoholism.    Tuke's  Diet,  ol  Psych.  Med. 
'  KlrchofC :  Handbook  of  Insanity. 

^■i  Legraine :  Chronic  Alcoholism.    Tuke's  Diet,  of  Psych.  Med. 

"  Magnan :  Alcoholism. 

■^  Berkley :  A  Treatise  on  Mental  Diseases. 

''  Blzholz :  Verein  fiir  Psyohiatrie  u.  Neurol,  in  Wien,  Mai,  1896. 

'*  Sommer :  Diagnostik  der  Geisteskrankheiten. 

'=  Lewis :  A  Text-Book  of  Mental  Diseases. 

"  E^gls :  A  Practical  Manual  of  Mental  Medicine. 
,   ^'  Clark :  Heredity  and  Crime  In  Epileptic  Criminals.    Brain,  Vol.  ii. 

•*  Janet :  N^vroses  et  Id&s  Fixes. 

^'  Clevenger:  Medical  Jurisprudence  of  Insanity. 

2»  Vas :  Zur  Kentniss  der  chron.  Nicotin  u.  Alcohol  Verglftung. 
Arch.  f.  exper.  Path.  u.  Pharm.,  Bd.  33. 

^^  Andriezen :  Newer  Aspects  of  the  Path,  of  Insanity.    Brain,  1894. 

^^  Dehio :  Centralbl.  1.  Nervenhellkunde  u.  Psychlatrie,  1895. 

^^  Ewing :  Studies  on  Ganglion  Cells.  Arch,  of  Neurol,  and  Psycho- 
path., vol.  i..  No.  3. 

21  Marinesco :  Twelfth  Internal.  Congress,  Moscow,  189T. 

25  Dercum :  The  Drug  Habits.    Hare's  System  of  Practical  Therap. 

2»  Erlenmeyer :  Morpbiomanla.    Tuke's  Diet,  of  Psych.  Med. 

2'  Ball :  Le  bulletin  radical,  Paris,  October  lath,  1890. 

28  Jennings :  On  the  Physiol.  Cure  of  the  Morphine  Habit.  Lancet, 
August  10th,  1901. 

2»  Magnan  and  Saury :  La  Tribune  M^dlcale,  February  3d ;  March 
28th,  1890. 

'"  Obersteiner :  In  Sajous'  Annual,  1889. 

"  Erlenmeyer:  Cocomania.    Tuke's  Diet,  of  Psych.  Med. 

XII.   INSANITY:    GENERAL    PARALYSIS    OF    THE 

INSANE. — General  paralysis  of  the  insane,  also  known  as 
paretic  dementia,  dementia  paralytica,  and  popularly  as 
paresis  (which  term  for  convenience  will  be  used  largely 
in  this  article),  is  undoubtedly  an  old  disorder,  but  its 
recognition  as  a  distinct  type  dates  back  only  to  the  early 
years  of  the  nineteenth  century.  The  occurrence  of  pa- 
ralysis with  insanity  apart  from  that  associated  with  gross 
organic  disease  of  the  brain  had  been  noticed  by  earlier 
observers,  but  it  is  to  Bayle  (1832)  and  Calmeil  (1836)  that 
we  owe  the  first  definite  recognition  and  description. 
Since  then  it  has  been,  more  than  almost  any  other  type 
of  mental  disorder,  a  special  study  of  the  alienist,  and  its 
literature  has  surpassed  in  extent  that  of  any  other.  It 
has  been  called  a  disease  of  modern  life  on  the  presump- 
tion that  only  in  comparatively  recent  times  has  it  become 
prevalent,  and  there  is  much  apparent  reason  in  this  pre- 
sumption. Certainly  only  of  late  years  has  its  prevalence 
been  so  notable,  and  its  actual  increase  seems  to  be  a  fact 
that  cannot  well  be  contested,  making  all  due  allowances 
for  defective  diagnosis  which  undoubtedly  affected  the 
statistics  to  some  extent  up  to  within  a  comparatively  re- 
cent period. 

The  definition  of  general  paresis  presents  some  difficul- 
ties. In  the  first  place,  it  is  a  protean  disorder  and  its 
symptoms  have  often  in  the  past  suggested  to  alienists 
that  we  have  in  it  not  one  but  possibly  several  distinct 
morbid  entities.  This,  in  fact,  has  been  the  contention 
of  some  of  the  French  writers,  and  it  is  still  maintained 
by  some  that  the  paralysis  and  the  dementia  indicate  two 
distinct  types.  The  pathology  of  the  disease  has  also  been 
in  dispute.so  that  neither  on  clinical  nor  on  pathologic 
grounds  has  there  been  up  to  a  very  recent  date  a  basis 
for  positive  assertion  of  the  unity  of  the  disorder.  The 
close  relations,  however,  with  tabes,  and  their  apparent 
convertibility  in  some  cases  with  the  more  recently 
acquired  facts  in  regard  to  the  pathologic  processes  in 
the  neurons  in  the  latter  affection,  have  of  late  years 
thrown  much  light  on  paresis.  Among  the  very  latest 
investigations  in  this  direction  are  those  of  Mott,  who 
iolds  that  paresis  is  a  disorder  primarily  due  to  a  degen- 


eration of  the  neuron  itself,  a  parenchymatous  degenera- 
tion, with  secondary  inflammatory  changes  affecting  the 
vessels,  lymphatics,  and  membranes,  due  to  the  irritation 
of  the  products  of  nerve  decay.  Accepting  this  theory 
of  the  disorder,  which  seems,  in  view  of  all  the  facts,  as 
possible  as  any,  we  may  define  paresis  as  a  generally 
subacute  inflammation  of  the  brain,  due  primarily  to 
toxic  degeneration  of  the  nerve  elements,  especially 
those  of  the  higher  cerebral  centres  (speech,  ideation,  etc.), 
and  generally  attended  with  a  chronic  progressive  de- 
mentia and  physical  paresis  with  manifold  other  mental, 
sensory,  and  motor  symptoms,  and  ending  inevitably  in 
death  from  general  exhaustion  or  from  one  or  other  of 
the  special  cerebral  complications  incident  to  the  afllec- 
tion — acute  delirium,  convulsions,  apoplectic  attacks,  etc. 
— or  from  intercurrent  complications.  The  fundamental 
conception  of  the  disease  is  the  special  nerve-cell  in- 
volvement as  the  essential  lesion  of  paresis,  the  other 
pathologic  conditions  being  secondary.  It  does  not  nec- 
essarily follow  that  other  pathologic  conditions  may  not 
simultaneously  appear  and  coexist  with  the  degeneration 
of  the  neuron,  but  they  are  not  the  disease  itself. 

Etiology. — Predisposing  Cauitea. — The  first,  if  not  the 
only,  place  in  the  causation  of  general  paresis  must  be 
given  to  syphilitic  infection.  It  is  true  that  many,  while 
recognizing  the  importance  of  this  factor,  nevertheless 
deny  that  it  is  by  any  means  universal.  The  earlier  writ- 
ers on  the  subject,  as  a  rule,  paid  but  little  attention  to 
luetic  infection  among  the  causes  of  the  disease ;  it  was 
only  incidentally  mentioned  by  Bayle,  and  Esquirol  rec- 
ognized it  only  as  contributing  indirectly  through  the 
overuse  of  mercurial  treatment.  Sandras,  however,  in 
1853,  called  syphilis  and  intemperance  the  two  great 
causes  of  general  paralysis ;  and  some  years  later  several 
Danish  physicians,  Steenburg,  Esmarch,  Jessen,  and 
Kjellberg,  announced  their  belief  in  the  specific  nature  of 
the  disease.  Most  authorities,  however,  up  to  the  last 
two  decades  have  put  syphUis  in  the  background,  and  it 
is  only  within  that  period  that  the  compilation  of  nume- 
rous statistics  indicating  its  frequency  as  an  antecedent 
has  brought  it  prominently  to  the  front.  In  1886  Rieger 
deduced  from  such  figures  as  were  then  available  the 
causal  relation  of  syphilis,  showing  that  the  liability  to 
paresis  of  those  infected  was  sixteen  or  seventeen  times 
as  great  as  that  of  non-syphilitics.  Since  then  the  evi- 
dence has  become  much  stronger,  and  a  much  higher 
ratio  could  be  easily  deduced.  In  1891  the  writer,  ana- 
lyzing the  data  afforded  by  the  histories  of  two  hundred 
and  thirty-four  paretics  in  the  Illinois  Eastern  Hospital 
for  the  Insane  at  Kankakee,  111. ,  found  a  sufficiently  clear 
evidence  of  syphilis  in  seventy-two  per  cent,  of  those  cases 
in  which  any  data  could  be  obtained,  and  strong  indica- 
tions or  probability  of  it  in  seventeen  percent.,  leaving 
only  eleven  per  cent,  in  which  there  were  no  positive  facts 
or  probability.  This  did  not  imply  that  syphilis  could  be 
positively  excluded  in  any  case,  but  simply  meant  that 
there  was  no  other  evidence  pointing  to  it  than  the  exist- 
ence of  the  paresis.  Hougberg's  figures  are  almost  iden- 
tical; he  analyzed  the  facts  in  regard  to  exactly  one  hun- 
dred paretics,  all  that  were  on  the  records  of  the  Imperial 
Lappvik  Asylum,  at  Helsingfors,  Finland.  Of  this  hun- 
dred paretics,  seventy -four  per  cent,  had  a  clear  history 
of  syphilis.  Twelve  more  had  a  less  definite  record  of 
venereal  disease,  "ulcus  mollis,"  gonorrhoea,  or  had  been 
treated  in  the  venereal  wards  of  a  hospital.  Of  the  re- 
maining fourteen,  eleven  had  been  dead  ten  years  or  more, 
and  facts  as  to  this  special  point  were  not  so  accessible  as 
in  the  more  recent  cases.  Nevertheless,  several  of  them 
had  a  record  of  what  appeared  to  have  been  possibly  anti- 
luetic  treatment  with  the  iodides,  and  others  were  of  the 
classes  that  furnished  a  large  proportion  of  paretics  or 
had  had  apoplectic  attacks  in  early  life  or  had  lived  irreg- 
ularly. One  of  the  remaining  three  was  sixty -three  years 
of  age,  which  arouses  a  suspicion  of  organic  senile  changes 
rather  than  paresis,  and  the  other  two  were  as  it  were 
waifs,  only  a  short  time  under  observation  and  lacking 
history.  Any  or  all  of  these  may  have  been  syphilitics, 
as  Hougberg  says ;  it  could  only  be  said  that  it  was  not 
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in  the  histories  that  could  be  obtained — they  were  simply 
non-committal  on  this  point. 

Hougberg's  statistics  have  been  often  quoted,  and  they 
are  especially  valuable  since  he  took  particular  care  and 
apparently  had  special  facilities  in  looking  up  the  ante- 
cedents of  his  cases.  They  are  amply  supported  by 
recent  statistics,  though  there  are  still  some  investigators 
who  appear  to  have  trouble  in  finding  syphilitic  ante- 
cedents in  their  cases.  Berkley,  for  example,  finds  only 
fifty  per  cent,  of  proven  and  doubtful  syphilitics  alto- 
gether, and  some  French  authorities  have  reported  ridic- 
ulously small  figures,  making  syphilis  much  rarer  among 
paretics  than  among  the  general  population.  The  ten- 
dency of  medical  opinion,  however,  of  late  years  is  to 
make  this  disorder  the  chief  if  not  the  sole  predisposing 
cause,  and  Krafft-Ebing's  catch  phrase  of  "  syphilization 
and  civilization  "  as  the  primal  causes  of  paresis  is  taken 
seriously  to  a  large  extent.  The  proof  of  the  importance 
of  syphilis  is  not  confined  to  statistics.  There  are  other 
facts  almost  as  strongly  indicative,  such  as  the  rarity  of 
the  disorder  where  syphilis  is  unknown,  and  among 
classes  that  are  least  liable  to  -it,  and  the  converse — its 
frequency  in  cities  and  rarity  in  rural  districts,  the  cases 
of  juvenile  paresis  in  hereditary  syphilitics,  and  those  of 
conjugal  paresis  where  both  husband  and  wife  are  alike 
affected.  All  these  point  strongly  to  syphilis  as  a  neces- 
sary antecedent,  though  the  evidence  is  not  complete 
enough  to  say  positively  that  it  is  universal.  The  lack, 
however,  of  evidence  of  syphilitic  infection  in  a  certain 
proportion  of  cases  is  less  important  when  we  consider 
the  difficulties  of  obtaining  information  as  to  this  in  a 
very  large  proportion  of  undoubted  cases  of  the  disease. 
It  is  probable  that  those  who  have  reported  only  ;a  small 
percentage  of  syphilitics  among  their  paretics  did  so  on 
a  comparatively  limited  information,  and  had  they  had 
the  opportunity  and  the  will  to  investigate  more  thor- 
oughly their  percentage  would  have  been  much  larger. 
It  is  possible  also  that  other  toxic  agents  besides  syphilis 
may  occasionally  produce  the  disease,  or  rather,  we 
should  say,  prepare  the  way  for  it.  While  we  are,  per- 
haps, not  fully  prepared  to  say  with  MObius,  Sachs,  and 
others  that  there  is  no  paresis  without  prior  lues,  they  are 
far  more  justified  by  the  facts  than  are  those  who  deny 
or  disparage  its  agency. 

Another  factor  in  regard  to  which  there  are  varying 
statistics  and  widely  differing  opinions  is  heredity.  The 
reported  frequencj'  of  hereditary  insanity,  neuroses,  etc., 
ranges  from  thirty  to  seventy  per  cent.,  or  even  exceeds 
these  limits.  Some  continental  authorities,  French  and 
Italian,  have  attributed  much  importance  to  a  cerebral 
congestive  heredity,  and  Naecke  considers  that  a  certain 
cerebral  predisposition,  not  very  well  defined  by  him,  is 
one  of  the  commonest  and  most  essential  conditions  of 
its  occurrence.  Berkley  seems  to  adopt  this  view,  and 
considers  this  heredity  as  congenital  predisposition  one  of 
the  most  important  etiologic  factors.  The  writer,  in  an 
analysis  of  over  two  hundred  cases,  found  less  than  half 
of  the  amount  of  neurotic  or  vesanic  heredity  than  was 
met  with  in  ordinary  cases  of  insanity,  and  this  included 
search  for  evidence  of  the  so-called  congestive  heredity 
as  well  as  that  of  insanity  or  other  neurotic  predisposi- 
tion. It  is  very  probable  that  any  cerebral  weakness, 
such  as  that  claimed  to  exist  by  Naecke,  would  predis- 
pose to  the  disease  in  conjunction  with  other  etiologic 
factors,  but  I  am  doubtful  as  to  its  occurrence  as  a  rule 
in  paresis.  Except  in  juvenile  paresis,  which  is  directly 
dependent  upon  a  specific  heredity,  it  seems  to  me  most 
correct  to  attribute  less  importance  to  this  element  in  this 
disease  than  in  other  forms  of  mental  derangement. 

Age  has  a  certain  obvious  infiuence  in  the  incidence  of 
paresis.  It  is  pre-eminently  a  disorder  of  the  active 
period  of  life,  most  cases  occurring  between  the  ages  of 
twenty-five  and  forty -five.  This  is  the  period  of  special 
stress  upon  the  nervous  centres,  the  time  during  which 
the  brain  is  most  taxed,  and  when  overwork,  anxiety, 
exposure,  and  dissipation  are  making  tlieir  drafts  upon 
the  nerve  centres  under  the  stress  of  modern  civilization. 
After  fifty  paresis  is  rare,  and  though  cases  are  reported 


after  sixty,  the  writer  has  never  seen  one  that  was  clearly 
this  disorder ;  certain  cases  of  senile  organic  change  in  the 
brain  cells  often  simulate  paresis,  and  are  probably  re- 
sponsible for  some  of  the  cases  diagnosed  in  patients  of 
advanced  age.  Juvenile  paresis,  occurring  about  the  age 
of  puberty  or  rarely  earlier,  is  always  the  result  of  inher- 
ited syphilis. 

Sex  and  occupation  are  also  generally  included  among 
the  predisposing  causes  of  the  disease.  The  great  ma- 
jority of  paretics  are  males,  but  its  increasing  frequency 
among  women  is  a  common  observation  in  more  recent 
times.  Women  are  less  exposed  to  the  exciting  causes 
than  men,  and  it  is  a  noteworthy  fact  that  in  this  coun- 
try at  least  the  majority  of  female  paretics  are  married 
women,  and  a  syphilitic  history  can  sometimes  be  found 
and  more  often  suspected  in  their  married  partners.  Of 
the  unmarried  female  paretics,  many  are  prostitutes,  who 
seem  to  be  especially  liable.  Of  three  personally  known 
to  me,  one  was,  I  believe,  of  this  class,  and  one  of  the 
others  had  had  an  illegitimate  child. 

Certain  male  occupations  seem  to  favor  the  occurrence 
of  paresis,  and  they  are  the  ones,  as  a  rule,  that  conduce 
to  irregular  habits,  sexual,  alcoholic,  etc.  Commercial 
travellers,  railroad  men,  speculators,  men  about  town/ 
etc.,  furnish  a  large  proportion  of  all  cases,  while  clergy- 
men, Quakers,  farmers,  etc. ,  furnish  few  or  none.  It  is 
a  disease  of  cities  rather  than  of  the  country,  where; 
though  morals  may  not  be  always  better,  syphilis  is  less 
prevalent  and  life  is  simpler  and  less  intense.  Race  in 
itself  has  probably  very  little  to  do  with  the  etiology  of 
paresis,  though  much  has  been  made  of  the  apparent  ex- 
emption of  certain  peoples  in  the  arguments  against  the 
syphilitic  origin  of  the  disease.  It  is  not  only  the  pre- 
disposing causes  that  are  requisite,  but  also  the  exciting 
causes,  and  if  either  are  lacking  the  disease  is  not  likely 
to  appear.  Syphilis  is  common  among  the  Egyptians, 
but  paresis  is  rare;  but  there  is  little  in  their  uneventful 
lives  to  cause  the  strain  on  the  nerve  elements  that  is  re- 
quired, and  the  fatalism  of  the  Mohammedan  is  also  a 
safeguard.  While  it  is  believed  by  many  specialists  that 
the  Jews  are  less  frequently  affected  with  syphilis  than 
those  of  any  other  race  ahd  religion.  Beadles  finds  them  in 
London  specially  liable  ttt  paresis,  which  he  attributes 
largely  to  their tradingand  speculative  tendencies.  Many 
of  them,  moreover,  come  to  that  city  from  sections  of 
Europe  where  syphilis  is  very  common  and  one  might 
say  endemic,  so  that  they  do  not  necessarily  escape  spe- 
cial risks  of  infection. 

Reviewing  the  predisposing  causes  of  paresis,  the  first 
place  must  be  given  to  syphilis ;  it  is  a  question,  indeed, 
whether  it  is  not  an  essential  cause.  Heredity  can  be 
regarded  only  as  a  secondary  and  non-essential  cause, 
and  the  others — age,  race,  occupation,  etc. — are  of  im- 
portance only  as  related  to  the  other  two. 

Exciting  Causes. — The  exciting  or  immediate  causes  of 
paresis  are  numerous,  but  one  stands  pre-eminent ;  that 
is,  mental  overstrain  and  worry,  including  under  these 
the  stress  and  anxiety  of  business  and  the  struggle  for 
existence  under  conditions  of  modern  civilization.  The 
best  proof  of  this  is  the  fact  that  paresis  is  almost  ex- 
clusively a  disease  of  civilization  and  almost  unknown 
among  barbarians  and  populations  living  under  simple 
conditions;  it  is  a  disease  of  cities,  where  the  struggle  for 
life  is  keenest,  and  rare  in  rural  districts  and  away  from 
the  temptations  and  excitement  that  abound  in  the  great 
centres.  There  are  also  direct  evidences  of  the  fact  that 
mental  strain  is  one  of  the  chief  exciting  causes,  if  not  the 
chief  est,  in  the  personal  history  of  paretics;  anxiety, 
business  worries,  etc.,  are  among  the  most  commonly 
ascribed  causes.  As  syphilis  and  other  predisposing 
causes,  however  abundant,  are  apparently  powerless  to 
bring  about  paresis  alone,  some  additional  factor  is  re- 
quired, and  the  last  straw  that  breaks  the  back  of  the 
weakened  nerve  element  in  this  disease  is  most  often 
supplied  by  some  mental  strain,  most  commonly  that  of 
the  class  of  which  worry  and  anxiety  are  the  types. 

Alcoholic  excess  has  been  recognized  as  a  cause  from 
a  very  early  date,  and  undoubtealy  is  an  important  fac- 
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tor  in  many  cases.  Its  importance,  however,  has  been 
exaggerated.  Alone  it  seems  to  have  been  powerless  in 
the  past,  when  such  excess  was  far  more  prevalent  than 
in  many  regions  where  of  late  years  paresis  has  made  its 
greatest  advances.  In  combination,  however,  with  other 
factors,  its  influence  is  not  to  be  underestimated,  and  it 
has  been  a  precedent  in  a  very  large  proportion  of  all  the 
occumng  cases.  It  is  very  natural  to  assume  its  action 
in  producing  the  disease,  since  it  is  well  known  that  a 
very  similar  though  transitory  clinical  picture  is  some- 
times produced  by  it  alone.  The  chronic  incurable  pa- 
ralysis with  dementia  of  chronic  alcohohsm  has  in  it  also 
some  suggestion  of  that  of  paresis,  though  the  differences 
are  wide  enough  to  make  the  distinction  between  them 
easy. 

Sexual  excesses  are  another  commonly  attributed  and 
no  doubt  an  important  cause.  There  is  often  a  history 
of  such  excesses,  but  its  significance  is  sometimes  lessened 
by  the  fact  that  it  is  itself  an  early  symptom  of  the  dis- 
order. Unless  the  history  of  sexual  debauchery  goes 
back  over  a  considerable  period  of  time,  as  it  often  does, 
too  much  weight  may  easily  be  given  it  as  a  causal  fac- 
tor. Mott,  one  of  the  latest  writers  on  the  subject  and 
one  whose  work  is  in  many  respects  the  best  as  well  as 
the  most  modern,  considers  this  element  in  the  etiology 
very  important ;  excesses  of  this  kind,  he  holds,  may  de- 
prive the  brain  cell  of  what  is  directly  essential  for  its 
nutrition.  By  itself,  however,  it  is  Ineffective.  Lechery 
of  the  most  abandoned  and  abominable  type  has  always 
existed  among  men,  and  in  past  ages  even  more  than  in 
the  present,  but  paresis  is  essentially  a  modern  disease. 

It  is  a  question  sometimes  disputed,  at  least  by  infer- 
ence, whether  syphilis  may  be  a  direct  exciting  as  well 
as  a  predisposing  cause.  Cases  with  the  clinical  picture 
of  paresis  occurring  after  recent  syphilis  or  in  connection 
with  its  secondary  or  tertiary  manifestations  are  classed 
by  some  as  syphilitic  pseudo- paralysis,  a  term  introduced 
by  Foumier  but  practically  discarded  by  him  in  1894.  It 
is  customary  with  many  writers  to  point  out  diagnostic 
features  of  this  type  as  distinguished  from  true  paresis, 
some  of  which  at  least  are  certainly  fallacious,  and  none 
according  to  the  writer's  experience  absolutely  reliable. 
It  does  not  appear,  however,  to  him  that  there  is  any  im- 
possibility or  improbability  of  the  genuine  disorder  ap- 
pearing after  recent  luetic  infection,  unless  we  can  show 
the  impossibility  or  unlikelihood  of  the  special  disoi-der 
of  nutrition  of  the  nerve  elements  which  we  consider  the 
essential  lesion  occurring  except  after  a  lapse  of  years. 
Cases  do  occur  with  every  symptom  characteristic  down 
to  the  resistance  to  treatment  and  the  fatal  outcome  in 
connection  with  comparatively  recent  syphilis,  and  the 
most  natural  course  is  to  recognize  them  as  true  paretic 
cases.  It  seems  therefore  correct  to  include  syphilis  with 
other  commonly  recognized  exciting  causes,  as  trauma 
and  sunstroke,  but  there  is  generally  back  of  these  last 
some  other  well-marked  factor,  and  usually,  if  the  facts 
can  be  ascertained,  a  luetic  history. 

The  etiology  of  paresis  or  general  paralysis  is  one  of 
the  most  important  subjects  in  connection  with  the  dis- 
ease ;  hence  the  space  here  given  to  it.  The  disease  is 
practically  incurable  and  fatal.  Prophylaxis  is  the  only 
real  defence,  and  this  depends  upon  its  etiology.  Sum- 
ming up  what  we  know  and  the  legitimate  deductions 
from  the  same,  I  think  it  can  be  said  that  while  there  is 
a  possibility  in  exceptional  cases  of  some  other  toxic 
agency  exciting  it,  in  by  far  the  greatest  number,  and 
practically  in  all,  it  has  syphilis  as  its  essential  antece- 
dent. In  most  cases  this  seems  to  act  by  preparing  the 
way,  creating  a  condition  of  susceptibility  to  other  active 
causes,  usually  after  the  lapse  of  years.  These  later  fac- 
tors may  be  various,  but  among  them  and  probably  co- 
operating in  nearly  every  case  is  the  element  of  mental 
stress,  either  as  overwork,  worry,  or  the  excitement  of 
the  demands  of  modern  civilization  generally  acting  on 
the  weakened  nervous  ^organization.  Heredity,  except 
as  hereditary  syphilis  in  juvenile  paresis,  probably  plays 
only  a  subordinate  part — less,  indeed,  than  in  other  forms 
of  mental  disease.    We  cannot  altogether  neglect,  how- 


ever, the  possibility  of  all  the  factors  together  working 
on  the  heredity  of  the  race  and  producing  a  class  of  more 
easy  victims  of  the  disease.  There  may  be  something  in 
Naecke's  supposition  of  a  congenital  brain  weakness  tend- 
ing specially  in  this  direction. 

Symptomatology.— It  has  been  already  remarked  that 
paresis  is  a  protean  disorder.  Its  beginnings  are  insidi- 
ous; as  Regis  says:  "There  is  perhaps  no  disease  that 
begins  more  gradually  than  general  paralysis.  Except 
when  it  begins  with  a  congestive  ictus  its  invasion  is  so 
gradual  and  insensible  that  it  is  almost  always  impossible 
to  fix  its  real  commencement,  and  its  origin  is  lost,  so  to 
speak,  in  the  darkness  of  the  past."  It  is  unusual  to  find 
the  earlier  manifestations  reported  in  the  histories,  and 
at  best  it  is  the  rule  to  obtain  only  vague  Impressions  or 
indistinct  recollections  of  facts.  Sometimes,  as  intimated 
in  the  above  quotation,  the  first  thing  noticed  is  a  mania- 
cal, convulsive,  or  apoplectiform  attack ;  but  it  is  proba- 
ble that  in  some  of  these  cases  there  was  a  gradual  dete- 
rioration preceding  the  insult,  which  passed  unnoticed 
even  by  friends  and  intimates. 

It  is  customary  in  text-books  to  describe  three  stages 
of  typical  paresis :  the  preliminary  or  incubatory  stage, 
the  stage  of  active  bodily  and  mental  symptoms,  and 
that  of  final  paralysis  and  dementia.  To  a  certain  extent 
this  division  is  justified,  but  the  cases  of  abnormal  course 
in  which  these  stages  are  not  clearly  defined  are  so  nume- 
rous as  almost  to  Invalidate  the  rule.  In  a  very  large 
proportion,  however,  there  is  a  period  in  which  the  dis- 
order is  only  partially  developed  though  it  has  a  wide 
range  in  its  symptoms.  As  a  rule  the  very  earliest  begin- 
nings, as  already  said,  are  little  noticed  even  by  the  pa- 
tient himself,  and  sometimes  the  fully  developed  stage  of 
the  disorder  seems  to  break  out  without  any  prodromal 
symptoms  whatever.  The  first  symptoms  are  perhaps  as 
often  as  not  indistinguishable  to  the  observer  from  those 
of  neurasthenia.  The  patient  feels  himself  somewhat 
incapacitated,  his  memory  is  less  acute,  his  capacity  for 
mental  exertion  is  diminished,  he  complains  of  nervous- 
ness, sleep  may  be  unsatisfactory,  he  may  complain  of 
obscure  neuralgic  or  what  he  takes  for  rheumatic  pains, 
headache  is  not  uncommon,  and  most  authorities  mention 
it  as  occurring  especially  in  the  frontal  and  vertical  re- 
gions. Vertigo  is  often  complained  of.  The  system 
often  seems  to  the  individual  generally  out  of  sorts,  there 
may  be  dyspeptic  symptoms  and  constipation,  or  other 
irregularities.  At  first  the  incapacity  is  noticed  only 
under  stress  of  work,  but  after  a  longer  or  shorter  time 
it  becomes  so  constant  and  prominent  that  he  may  give 
up  work  or  have  to  abandon  it.  In  some  cases  there  are 
spinal  symptoms  resembling  those  of  locomotor  ataxia, 
girdle  sensation,  and  occasionally  actual  ataxia  and  pupil- 
lary symptoms  or  other  ocular  paralyses  appear  at  this 
stage,  to  disappear  later  or  to  become  less  conspicuous 
with  the  advance  of  the  cerebral  disorder.  Berkley 
specially  cautions  practitioners  as  to  their  diagnosis  of 
neurasthenia  in  a  patient  in  middle  life  who  presents 
reflex  pupillary  disturbances.  Anisocoria,  which  in  the 
developing  or  developed  stage  of  the  disorder  is  a  fre- 
quent pupillary  symptom,  may  appear  in  normal  individ- 
uals, so  that  its  special  significance  by  itself  is  not  so 
great  as  that  of  some  others.  An  absence  of  the  light  re- 
flex, the  so-called  spastic  myosis,  is  far  more  significant 
but  is  not  so  prominent  to  the  casual  observer.  The  pu- 
pils are  small,  the  reaction  to  light  is  absent  or  sluggish, 
and  this  symptom  may  be  one  of  the  earliest  of  all  to 
appear.  The  alienist  or  even  the  physician  in  general 
practice  so  rarely  has  the  opportunity  to  observe  the  ear- 
liest precursory  phenomena  that  it  is  well  to  bear  this 
symptom  in  mind.  Other  facial  signs  noticed  in  the  be- 
ginning are  occasionally  a  peculiar  lack  of  expression  in 
the  features,  hard  to  describe  but  quickly  recognized  by 
an  experienced  eye.  There  seems  to  be  already  a  partial 
paralysis  of  the  muscles  of  expression,  not  analyzable 
into  defects  of  special  muscles,  but  rather  uniformly  in- 
volving all.  This  becomes  marked  in  the  later  stages  of 
paresis,  but  sometimes  may  be  detected  early.  The  re- 
flexes, tendon  and  cutaneous,  are  apt  to  be  exaggerated 
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in  this  early  stage,  at  least  in  the  purely  cerebral  phase 
of  the  disease,  but  this  is  in  accordance  with  the  neuras- 
thenic tj^pe  prevailing.  A  fine  tremor  may  also  exist  in 
this  preliminary  stage,  though  it  is  not  often  remarked  till 
later,  when  it  becomes  a  prominent  feature. 

The  earlier  mental  symptoms  of  the  prodromal  period 
are  also  of  the  neurasthenic  type — inability  to  perform 
mental  labor,  lack  of  power  of  sustained  attention,  defects 
of  memory  noticeable  in  little  things,  and  in  recollection 
of  recent  events,  etc.  The  intellect  may  be  apparently 
clear  on  most  things  and  the  patient  be  conscious  of  his 
slips  of  memory  and  other  defects,  and  consider  himself 
only  a  victim  of  nervous  prostration.  There  is  marked 
increase  of  irritability  as  a  rule  at  this  time,  and,  what  is 
of  some  significance,  a  degree  of  moral  defect  is  occasion- 
ally very  evident,  sometimes  showing  itself  in  a  neglect 
of  the  minor  proprieties  of  life,  but  often  also  in  an  ap- 
parent loss  of  moral  inhibitions  in  higher  matters.  The 
tastes  may  change,  and  the  individual,  from  being  re- 
fined and  fastidious,  may  take  up  coai-se  indulgences, 
become  careless  in  habits  and  gross  in  his  appetite,  vul- 
gar in  speech,  and  sometimes  show  a  decided  sexual  de- 
pravity. The  altruistic  emotions,  family  affections,  etc., 
may  be  noticeably  impaired  or  lost,  and  a  disgusting  ego- 
tism be  manifested  in  many  ways.  The  upright  honor- 
able man  of  business  may  become  utterly  unreliable  and 
tricky,  and  the  sedate  father  of  a  family  indulge  in  un- 
dignified and  open  immoralities — all  this  before  there 
have  been  enough  other  symptoms  of  intellectual  or 
physical  derangement  to  cause  their  friends  to  suspect 
their  real  condition.  This  is,  however,  not  always  the 
case ;  the  moral  lapses  may  be  slight,  and  only  the  grad- 
ually advancing  general  weakness  or  neurasthenic  symp- 
toms call  attention  to  their  disorder.  Sometimes  only 
the  minute  but  important  physical  defects  in  manual 
dexterity  are  the  chief  ones  noted;  we  have  seen  a  sten- 
ographer affected  with  incipient  paresis  in  whom,  aside 
from  a  decided  emotional  depression,  an  inability  to  take 
notes  accurately  and  quickly  from  dictation  was  almost 
the  only  noticeable  symptom  of  this  entire  stage. 

The  emotional  depression  mentioned  above  is  a  common 
feature  in  many  cases,  and  may  be  taken  for  a  sort  of 
neurasthenic  melancholia,  the  depression  masking  the 
other  symptoms.  Sometimes  the  mental  disturbance  is 
hypochondriacal  in  type,  and  this  may  extend  well  into 
the  later  stages  after  the  physical  symptoms  are  well  ad- 
vanced. There  is  every  variation  in  the  degree  of  intel- 
lectual impairment;  in  some  exceptional  cases  it  may 
seem  to  be  slight  even  late  in  the  disorder,  so  that  a  gen- 
eral paralysis  without  dementia  has  been  spoken  of  by 
some  writers.  As  an  almost  universal  rule,  however, 
mental  defect  to  a  greater  or  less  extent  is  detectable  on 
careful  observation  even  in  the  earlier  stage,  and  is  the 
characteristic  feature  throughout  the  disease.  It  shows 
itself  in  the  fatuous  business  projects,  the  confusion  of 
ideas,  the  lapses  of  memory  and  propriety.  It  is  also 
seen  frequently  in  the  writings,  which  sometimes  show 
characteristic  traits  of  mental  failure,  not  only  in  their 
substance  but  in  di'opping  of  words,  or  letters,  incom- 
plete sentences,  etc.  They  may  also  give  evidence  of  the 
physical  breakdown  in  a  fine  tremor  which  is  character- 
istic even  in  this  early  stage,  as  already  mentioned. 

The  Developed  Disease,  First  Stage. — The  transition  into 
the  second  stage  (first  of  some  authors)  is  usually  gradual 
and  the  distinction  between  the  two  not  always  marked. 
We  may  say  that  a  good  landmark  showing  the  full  onset 
of  paresis  is  to  be  found  as  much  as  anywhere  in  the  al- 
teration of  speech.  When  this  becomes  noticeably  or 
even  slightly  embarrassed  in  the  pronunciation  of  words 
demanding  the  use  of  the  labials  and  dentals,  the  condi- 
tion is  recognizable  by  any  one  with  the  slightest  experi- 
ence. It  is  not  only  the  difficulty  of  producing  certain 
articulations,  but  a  general  defect  of  co-ordination  of 
speech  muscles  that  causes  a  peculiar  thickness  of  utter- 
ance noticeable  in  any  attempt  at  articulation.  Tlie  pa- 
tient will  have  special  difficulties  with  some  sounds, 
words  like  "  National  Intelligencer, "  "  Peter  Piper  picked 
a  peck  of  pickled  peppers, "  etc. :  he  will  stammer  and 


fail  and  try  to  repeat,  but  the  pronunciation  of  all  words 
will  be  also  affected.  There  is  a  defect  of  co-ordination 
of  the  muscles  involved,  together  with  a  partial  paresis, 
central  in  its  origin.  This  symptom  varies  in  extent  in 
different  patients ;  in  some  the  speech  alteration  may  be 
comparatively  slight,  but  it  is  sufficiently  frequent  to  be 
characteristic,  and  can  be  detected  in  some  degree  in  near- 
ly every  case. 

The  muscles  of  expression  are  still  more  involved  than 
in  the  prior  stage,  and  irregular  twitchings  and  local  pa- 
ralyses, lasting  or  temporary,  are  observed.  There  may 
be  ptosis,  one  side  of  the  face  may  be  more  affected  than 
the  other ;  tremors  of  all  the  facial  muscles  and  of  the 
limbs  are  characteristic  of  this  stage.  Manual  dexterity 
is  apt  to  be  lost  or  very  much  impaired  in  special  acts, 
such  as  those  required  in  a  trade  or  in  the  arts,  all  on  ac- 
count of  the  loss  of  co-ordination  of  the  finer  cerebral 
mechanisms.  The  muscular  power  in  itself  is  not  so 
much  impaired  as  is  the  controlling  power.  The  patient 
may  feel  well,  all  the  bodily  functions  may  be  carried  out, 
sleep,  appetite,  digestion,  and  excretions  be  normal  or 
apparently  so,  for  a  considerable  period  after  this  disor- 
der has  thus  fully  developed;  the  reflexes  differ  little 
from  those  of  the  initial  stage — that  is,  they  are  variable, 
the  neurasthenic  exaggeration  may  continue  in  the  deep 
reflexes,  or  they  may  be  diminished  or  lost.  The  pupils 
are  unequal  in  a  very  large  proportion  of  cases  at  this  pe- 
riod, and  may  continue  so  to  the  end ;  in  other  cases  there 
is  myosis,  such  as  is  common  in  the  earlier  stage.  In 
some  cases  the  Argyll-Robertson  reaction  is  marked. 
There  is  no  regular  febrile  movement,  the  temperature 
may  be  about  normal,  except  in  connection  with  some 
accident  of  the  disease,  convulsion,  or  apoplectiform 
attack. 

In  a  few  cases  ataxic  symptoms  precede  the  outbreak 
of  paresis,  as  already  mentioned,  and  they  may  occasion- 
ally appear  in  this  earlier  period  of  the  fully  developed 
disease.  Their  early  occurrence  and  subsequent  disap- 
pearance seem  not  to  have  been  noticed  by  the  earlier 
writers ;  the  tabetic  type  has  been  generally  recognized 
only  of  late  years.  Its  comparative  rarity  accounts  in 
part  for  this,  and  the  fact  that  the  tabetic  symptoms  are 
probably  prominent  only  in  the  earlier  ante-asylum  stage 
is  sufficient  for  the  rest.  It  is,  in  fact,  not  of  special  im- 
portance, except  as  showing  the  relationship  between  the 
two  disorders,  paresis  and  tabes.  Out  of  nearly  two 
hundred  and  fifty  cases  under  the  writer's  personal  obser- 
vation, definite  tabetic  symptoms  occurred  only  in  three, 
though  it  is  possible  the  number  might  have  been  in- 
creased had  full  data  as  to  the  earlier  manifestations  been 
obtainable.  In  this  form  or  stage — the  ascending  spinal 
type — the  knee  reflex  is  absent. 

The  congestive  or  apoplectiform  and  convulsive  attacks 
which  may  occur,  and  which  as  previously  stated  may 
be  sometimes  the  earliest  manifestation,  are  most  fre- 
quently seen  after  the  paresis  has  fully  developed.  The 
apoplectic  insults  are  less  frequent  than  the  convulsions, 
and,  as  a  rule,  more  serious.  Their  onset  is  sometimes 
similar  to  an  ordinary  hemiplegio  attack,  though  the  uni- 
lateral paralysis  is  not  always  complete.  There  may  be 
no  loss  of  consciousness.  A  more  characteristic  paretic  • 
type  is  one  in  which  the  patient  becomes  suddenly  or 
gradually  comatose,  with  hot  skin,  stertorous  respiration, 
and  this  leaves  behind  it  a  temporarj'  paralysis  of  one  or 
more  members  and  generally  a  permanently  more  or  less 
deteriorated  mental  condition.  Or  there  may  be  only  a 
temporary  coma  or  somnolence  of  var3'ing  duration  with- 
out very  appreciable  sequels;  there  is  no  regularity  in 
the  type  or  the  results.  I  have  seen  a  patient  hemiplegic 
on  one  occasion  and  only  aphasic  on  another,  each  time 
for  the  space  of  a  few  hours,  but  appreciably  worse  men- 
tally after  each  attack.  Occasionally  these  attacks  are 
serious,  and  death  may  occur  in  the  first  seizure  both  of 
the  congestive  and  the  convulsive  types. 

The  epileptiform  attacks  may  occur  singly  or  in  rapid 
succession ;  the  latter  is  a  frequent  type  in  the  later  stage 
of  the  disease.  In  either  case  they  are  often  very  similar 
in  their  appearance  to  those  of  epilepsy.     They  may. 
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however,  be  fatal,  and  are  usually  followed  by  an  aggra- 
vation of  existing  mental  and  bodily  symptoms. 

The  mental  symptoms  of  the  fully  developed  stage  are 
a  continuation  of  those  of  the  later  prodromal  period. 
Usually  before  the  physical  signs  of  the  developed  disease 
have  become  well  marked,  the  extravagances  of  conduct 
and  of  advanced  dementia  and  evident  delusions  have 
made  the  insanity  manifest  to  friends  and  the  public.     In 
fact,  the  mental  often  precede  the  phj'sical  symptoms. 
Some  patients  pass  gradually  into  an  active  delusional 
insanity  with  comparatively  slight  physical  symptoms, 
others  have  some  of  the  bodily  symptoms  very  pronounced 
with    apparently  little  intellectual  impairment.      Most 
patients,  however,  after  the  speech  defects  have  become 
permanent  or  after  a  period  of  months,  or  it  may  be  of 
years,  of  the  condition  described  as  the  preliminary  stage, 
begin  to  exhibit  an  intensification  of  their  mental  symp- 
toms.    The  tendency  toward  dementia  becomes  evident, 
and  a  peculiar  delusional  type  is  often  developed,  there 
are  grandiose  ideas  of  wealth,  personal  ability,  etc.    These 
may  have  existed  before  to  some  extent,  but  they  now 
become  conspicuous,  and  in  the  beginnings  of  this  stage 
the  mental  state  may  closely  resemble  that  of  acute  sim- 
ple mania.     With  the  abnormal  excitation  of  the  faculties, 
however,  there  is  a  more  pronounced  element  of  mental 
weakness  and  confusion  than  is  the  case  with  the  acute 
maniac.     Later,  as  the  bodily  symptoms  develop,  the  de- 
mentia is  more  prominent,  the  mental  activities  take  on 
the  delusional  form,  and  the  extravagance  of  the  patient's 
fancies  is  uncontrolled  by  any  element  of  reason  or  recog- 
nition of  possibilities  or  probabilities.     It  is  not  usual  in 
this  stage  to  see  fixed  and  consistent  paranoic  conceptions, 
though  in  some  instances  such  occur.     In  the  majority  of 
this  type  of  paretics  the  delusions  are  unsystematized— 
they  are  the  expression  of  the  exalted  self -consciousness 
of  the  individual  and  the  advancing  incapacity  to  recog- 
nize the  true  relation  of  things.     These  patients  are  pos- 
sessors of  billions  of  dollars,  have  mines  where  coined 
double  eagles  are  dug  out  by  the  ton,  are  husbands  of 
thousands  of  wives,  own  all  the  railroads,  are  the  great- 
est orators  and  authors,  have  converted  millions  by  their 
sermons,  etc.,  all  given  out  as  gospel  truth  in  rapid  suc- 
cession it  may  be  by  the  same  individual.     This  unsyste- 
matized and  extravagant  character  of  paretic  delusions 
is  a  feature  of  the  disease  in  so  large  a  proportion  of  the 
cases  that  it  has  been  held  and  is  still  often  considered  to 
be  the  special  characteristic  of  the  disease.     Not  less  fre- 
quently, however,  at  least  of  late  years,  other  types  of 
mental  disturbance  are  observed.     In  a  certain  proportion 
of  cases  this  is  of  a  depressed  type  throughout,  and  often 
a  hypochondriacal  extension  of  the  neurasthenic  depres- 
sion of  the  earnest  phase.     These  patients  may  show  a 
mental  weakness  only  and  a  general  tendency  to  exagge- 
rate and  invent  morbid  feelings;   any  slight  ailment  or 
injury  disturbs  them  unduly  and  is  sometimes  the  direct 
occasion  of  an  outbreak  of  delirium.     In  other  cases  there 
are  the  self-accusatory  delusions  and  feelings  of  unwor- 
thiness,  as  in  melancholia,  which  is  strongly  suggested  • 
and  in  still  others  only  a  progressive  dementia  from  the 
beginning  to  the  end  of  the  disease.     Occasionally  paresis 
assumes  a  circular  type  of  alternating  excitement  and 
depression,  and  there  are  cases  in  which  fixed  delusions  re- 
seiQbling  those  of  systematized  delusional  paranoia  occur 
and  contmue  throughout  a  considerable  period     I  have 
seen  a  paretic  who  for  five  years  remained  in  a  stationary 
condition  with  fixed  moderately  exalted  delusions  pro- 
nounced visual  hallucinations  of  angels,  deities    etc     a 
rather  prominent  general  dementia,  speech  disturbances 
marked,  pupillary  inequality,  and  a  generally  good  phys- 
ical state  as  regards  nutrition,  the  digestive  functions 
etc.     Then  he  rapidly  passed  into  the  third  stage,  became 
paralytic,  and  soon  succumbed. 

It  is  difficult  to  estimate  the  proportion  of  paretics  in 
which  the  disease  assumes  the  exalted  and  the  depressed 
or  demented  types;  but  while  the  former  is  usually  con- 
sidered the  most  typical,  it  is  certainly  not  the  most  fre- 
quent. The  demented  type,  in  which  the  mental  symp- 
toms are  predominantly  those   of  steadily  progressive 
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mental  failure,  is  perhaps  as  frequent  as  any ;  Kraepelin 
estimates  that  it  includes  over  forty  per  cent,  of  the  cases 
according  to  his  experience;  while  the  exalted  form  in- 
cludes only  fifteen  or  sixteen  per  cent.,  or,  taking  in  the 
more  acutely  maniacal  cases  which  he  classes  as  the  agi- 
tated type,  about  twenty -six  or  twenty-seven  per  cent. 
The  depressive  type  he  finds  to  occur  in  about  twenty- 
seven  per  cent,  of  all  cases.  The  purely  hypochondria- 
cal and  the  circular  cases  and  those  with  only  compara- 
tively slight  intellectual  disturbance  even  with  marked 
physical  symptoms  form  a  still  smaller  contingent,  but 
they  exist  as  a  class  and  may  be  reckoned  according  to 
the  writer's  observation  as  forming  two  or  three  per  cent, 
of  the  whole.  The  difliculty  in  any  classification  is  the 
large  number  of  cases  in  which  the  symptoms  are  at  one 
time  of  one  type  and  at  another  show  a  quite  different 
aspect,  so  that  it  is  not  easy  to  say  in  just  which  class 
they  belong.  In  women  these  irregular  forms  are  pro- 
portionately more  frequently  observed  than  in  men,  but 
the  number  of  female  paretics  observed  by  me  has  been 
so  small  that  a  positive  generalization  is  hardly  justi- 
fiable. 

Sensory  symptoms  may  occur  at  all  stages  of  the  dis- 
ease after  it  has  once  developed.  Ansesthesia  and  anal- 
gesia are  not  uncommon  in  advanced  cases,  and  various 
parsesthesias  may  occur  in  the  earlier  stages.  Disorders 
of  special  senses  are  common,  especially  of  smell  or  taste ; 
depraved  appetites  are  often  observed.  The  sexual  ap- 
petite is  sometimes  exalted  in  the  excited  cases,  seldom  so 
in  the  depressed,  and  rarely  if  ever  in  the  progressive 
dementia  type  (Marandon  de  Monty  el). 

Hallucinations  are  not  so  prominent  in  paresis  as  in 
some  other  forms  of  insanity,  but  they  occur  in  a  consid- 
erable proportion  of  all  cases.  In  the  agitated  type  of 
either  expansive  or  depressive  delusion  they  are  apt  to 
be  manifest.  In  the  agitated  depressed  cases  visceral 
hallucinations  are  comparatively  common,  the  patients 
complaining  of  having  cats,  dogs,  reptiles,  etc.,  mside 
them,  and  in  women  delusions  of  pregnancy  are  aroused. 
Sometimes  visual  and  auditory  hallucinations  are  also 
common,  but  are  not  so  strikingly  frequent,  except  in 
the  delirious  attacks. 

A  not  very  uncommon  feature  in  the  fully  developed 
stage  and  sometimes  begmning  it  are  the  occasional  at- 
tacks of  acute  maniacal  excitement,  usually  of  short  du- 
ration, but  sometimes  prolonged  over  days  and  even 
weeks.  They  may  occur  suddenly  in  the  night  or  m  the 
day,  and  suggest  the  psychic  equivalents  of  the  epileptic 
It  IS  quite  possible  that  the  mechanism  is  the  same,  that 
they  are  the  equivalents  in  a  sense  of  the  apoplectiform 
or  convulsive  attacks,  symptoms  of  special  cortical  ex- 
plosions, only  that  here  the  objective  manifestation  is 
psychic  in  its  character.  Like  the  convulsions  or  con- 
gestive attacks,  they  are  likely  to  be  followed  by  a  usu- 
ally permanent  psychic  deterioration,— they  accelerate  the 
progress  of  the  dementia. 

Of  quite  a  different  character  are  the  attacks  of  acute 
delirium  that  occasionally  occur  at  any  stage  of  the  dis- 
order. They  are  sometimes  incited  by  apparently  a  triv- 
ial cause,  such  as  a  slight  traumatism  in  the  hypochon- 
driacal cases,  but  they  form  one  of  the  most  formidable 
complications  when  they  occur.  The  patient  passes  mto 
a  wild  maniacal  delirium,  often  with  hallucinations,  his 
bodily  activity  is  incessant  and  violent,  food  is  refused 
insomnia  is  nearly  absolute,  sleep  being  only  in  snatches 
trom  exhaustion,  the  bodily  temperature  rises  sometimes 
to  an  extraordinary  height— in  a  case  observed  by  the 
writer  it  was  107°  F.  in  the  axilla  through  the  shirt  sev- 
eral days  prior  to  death.  Toward  the  close  of  the  scene 
It  tails  again  as  the  vital  powers  fail  and  the  patients  suc- 
cumb to  exhaustion,  and  the  rectal  temperature  may  even 
130  below  normal  some  time  before  death.  In  some  cases, 
in  which  the  symptoms  are  less  severe,  the  patient  may 
survive,  but  like  other  forms  of  acute  delirium  it  is  gen- 
erally fatal.  When  it  occurs  eariy  in  the  disease,  as  it 
sometimes  does,  it  may  form  the  basis  for  a  diagnosis  of 
galloping  "  paresis,  some  of  the  reported  cases  of  which 
are  probably  examples  of  this  condition.     It  may  be  said 
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l|iere  that  i-apid  cases  of  paresis  are  not  confined  to  this  or  to 
any  agitated  type,  as  the  convulsive  or  apoplectic  attacks 
may  be  fatal  almost  in  the  earliest  stages  of  the  disease. 

Remissions  of  the  symptoms  may  occur  at  any  titne 
prior  to  the  appearance  of  complete  dementia,  and  last  in 
some  cases  for  years.  Sometimes  these  remissions  are  so 
complete  as  to  suggest  recovery,  and  cases  have  been  re- 
ported as  such.  More  often  there  is  a  check  to  the  prog- 
ress of  the  disease,  which  still  manifests  itself  in  some 
ways ;  the  patient  remains  in  a  stationary  condition,  and 
one  that  in  itself  alone  might  not  suggest  paresis.  Tlie 
longest  continuous  remission  of  this  kind  personally  ob- 
served by  the  writer  was  about  five  years,  which  is  much 
above  the  average,  though  cases  of  much  greater  duration 
have  been  reported.  After  the  third  or  final  stage  has 
appeared,  remissions  are  hardly  to  be  looked  for. 

The  passage  from  the  second  to  the  third  stage  of  pare- 
sis may  be  sudden  or  gradual.  Generally,  sooner  or  later, 
in  the  second  stage,  the  mental  failure  becomes  more 
marked  and  rapid,  the  paresis  more  pronounced.  The 
patient  becomes  neglectful  of  the  ordinary  decencies  with 
the  advancing  dementia,  and  the  third  or  final  stage  may 
be  said  to  have  begun.  The  dementia  and  the  paralysis, 
however,  do  not  by  any  means  progress  pari  passu;  in 
some  patients  the  dirty  habits  precede  the  physical  symp- 
toms, and  vice  versa.  In  the  typical  form  this  third  stage 
is  characterized  by  the  aggravated  speech  defects,  in- 
creased feebleness  and  incoordination,  marked  failure  of 
mentality  in  all  respects,  as  well  as  by  the  untidiness. 
Symptoms  of  cortical  irritation  are  more  frequent,  the 
convulsive  and  congestive  attacks  become  more  frequent 
and  also  often  more  severe,  with  correspondingly  more 
rapid  advances  in  mental  and  physical  deterioration, 
tremor  becomes  more  marked,  and  such  symptoms  as 
grinding  of  the  teeth,  localized  spasm,  contractures,  etc., 
are  frequent,  and  the  former  may  be  almost  constant, 
nutrition  fails,  trophic  disorders  such  as  bedsores,  ulcera- 
tions, buttock  sloughs,  hsematoma,  arthropatliies,  fragil- 
ity and  fractures  of  bones,  etc. ,  make  their  appearance. 
Deglutition  is  embarrassed,  and  special  care  has  to  be 
taken  to  prevent  choking  from  food.  Any  or  all  of  these 
symptoms  may  coexist,  and  the  final  stage  of  all  cases 
which  are  not  carried  off  earlier  by  accidents  incident  to 
the  condition  or  by  intercurrent  disease  is  a  gradually 
failing  vegetative  existence,  ending  in  death  from  final 
gradual  exhaustion  of  nerve  centres,  with  cardiac  and  re- 
spiratory failure  or  disease  of  lungs,  kidneys,  digestive 
tract,  etc. 

The  average  duration  of  a  case  of  paresis  is  about  three 
•  years  from  the  date  of  first  recognition  of  the  patient's 
aberration,  but  it  varies  between  very  widely  different 
extremes.  The  shortest  case  personally  observed  by  the 
writer  was  of  apparently  less  than  two  months'  duration ; 
the  longest,  possibly  eight  or  ten  years.  The  preliminary 
stage  maj"^  extend  over  years,  while  long  remissions  or 
periods  of  non-progression  may  lengthen  out  any  stage 
of  the  disorder  before  the  final  general  physical  break- 
down. 

Diagnosis. — In  the  fully  developed  stage  of  paresis 
there  is  little  difiiculty  in  the  diagnosis,  particularly  if 
the  characteristic  speech  alterations  and  the  peculiar  fa- 
des which  becomes  familiar  to  all  who  have  to  do  with 
these  cases  are  present.  It  is  in  the  earlier  stage,  when 
the  physical  symptoms  are  less  developed,  that  the  diffi- 
culty exists.  The  disorders  that  are  then  likely  to  be 
confused  with  it  are  neurasthenia — itself  a  protean  affec- 
tion— simple  mania,  and  circular  insanity.  It  is  usually 
said  that  the  moral  deterioration  as  well  as  tlie  actual 
mental  deterioration  is  sufficient  to  distinguish  the  early 
stages  of  paresis  from  neurasthenia,  but  this  is  a  hardly 
reliable  test  for  all  cases.  There  are  incipient  cases  of 
paresis  in  which  the  moral  and  sesthetic  sensibilities  are  not 
so  obviously  impaired,  and  cases  of  neurasthenia  in  which 
there  are  actual  defects  of  memory  and  conditions  of  men- 
tal incapacity  that  might  lead  to  error.  It  is  not  always 
possible  to  distinguish  beyond  question  in  the  earliest  be- 
ginnings the  symptoms  of  the  irreparable  changes  in  the 
nerve  cells  from  those  of  the  less  serious  disorder.     There 


is  usually,  however,  a  less  serious  aspect  to  the  depression 
symptoms  and  a  more  gradual  development  in  neurasthe- 
nia. The  prior  history  aids  in  the  diagnosis ;  in  paresis 
the  symptoms  appear  in  a  more  sudden  manner  and  in  all 
cases  time  soon  reveals  unmistakable  distinctive  cliarac- 
ters  in  the  earlier  physical  symptoms,  the  abnormal  pu- 
pillary reactions,  the  tremor  and  changes  in  the  facial 
musculature,  and  the  usually  graver  nature  of  the  mental 
defect.  Simple  melancholic  depression  may  sometimes 
be  simulated  for  a  short  time,  but  simple  maniacal  exci- 
tation or  hypomania,  or  still  more  the  excited  stage  of 
circular  insanity,  is  liable  to  cause  mistakes.  The  type 
of  mental  derangements  in  some  cases  of  hypomania  and 
circular  insanity  is  veiy  similar  to  that  of  the  exalted 
phase  often  observed  in  incipient  paresis,  and  the  circular 
type  of  the  latter  is  sometimes  even  still  more  confusing. 
I  have  in  mind  a  noted  case  of  circular  insanity  who  has 
been  pronounced  a  paretic  several  times  by  alienists  of 
experience.  Here  also  the  element  of  time  aids  in  the 
diagnosis ;  the  circular  cases  do  not  show  the  progressive 
dementia  or  the  physical  symptoms  as  they  do  even  in 
the  circular  form  of  paresis. 

The  organic  brain  disease  of  arterial  sclerosis  or  athero- 
ma is  another  condition  that  has,  in  the  writer's  opinion, 
given  rise  to  more  erroneous  diagnoses  of  paresis  tlian 
any  other.  The  clinical  symptoms  may  closely  resemble 
those  of  paretic  dementia,  using  the  term  in  its  strictest 
literal  sense.  The  transient  congestive  or  convulsive  at- 
tacks, the  gradually  advancing  mental  failure,  the  motor 
symptoms,  and  even  the  peculiar  speech  defect  may  to 
some  degree  be  imitated,  though  the  latter  is  seldom  a 
perfect  reproduction  of  paretic  speech.  The  pupillary 
reflexes  are  also  less  characteristic,  and  the  age  and  his- 
tory of  the  patient  usually  clear  up  the  diagnosis.  Many 
cases  of  paresis  in  individuals  over  sixty  years  of  age, 
however,  have  been  reported,  and  I  am  inclined  to  think 
that  most  of  them  were  really  cases  of  senile  organic  de- 
mentia. Occasionally  a  case  of  this  kind  takes  on  the 
galloping  form  of  acute  delirium,  thus  rendering  the  re- 
semblance more  striking,  and  in  most  cases,  though  not 
in  all,  the  prognosis  is  not  much  better  than  in  true  pare- 
sis. 

Various  toxic  agents,  alcohol,  lead,  arsenic,  and  the 
toxin  of  pellagra,  now  and  then  produce  syndromes  like 
that  of  paresis.  It  is  possible,  as  already  said,  that  there 
may  be  other  toxins  than  that  of  syphilis  that  act  as  pre- 
disposing or  even  as  direct  exciting  causes  in  exceptional 
cases.  Possibly  those  mentioned  may  act  in  this  way; 
the  terminal  paralysis  in  some  cases  of  chronic  alcoholism 
has  sometimes  a  strong  suggestion  of  the  demented  type 
of  paresis,  though  there  are  characteristic  differences. 
A  temporary  condition  very  closely  resembling  certain 
phases  of  paresis  caused  by  this  agent  is  well  known.  In 
some  cases  of  chronic  lead  poisoning  there  is  a  close 
resemblance  to  paresis.  Regis  classes  this  among  the 
pseudo-general  paralyses,  and  finds  it  often  only  tempo- 
rary and  curable.  It  has,  he  says,  a  more  rapid  onset  and 
course,  and  the  symptoms,  however  severe,  are  apt  to 
disappear  with  the  elimination  of  the  poison.  Person- 
ally I  have  observed  at  least  one  case  of  chronic  lead 
poisoning  with  some  of  the  features  of  paresis,  which 
was  diagnosed  as  such  by  a  skilled  alienist.  The  patient 
died  in  a  convulsive  attack.  The  macroscopic  appear- 
ances of  his  brain  were  not  unlike  those  of  paretics,  and 
there  was  also  an  interstitial  nephritis.  So  far  as  the 
diagnosis  between  this  and  the  usual  form  is  of  any  im- 
portance, it  can  be  made  as  a  rule  by  the  history  and  the 
usual  symptoms  of  plumbism. 

Very  much  has  been  written  in  regard  to  the  diagnosis 
between  syphilitic  pseudo-paresis  and  true  general  paral- 
ysis. It  is  said  that  the  former  can  be  distinguished  by 
the  irregularity  of  its  course,  the  character  of  the  ocular 
muscle  palsies,  differences  of  speech  disturbance,  and 
character  of  the  delusions ;  the  sensory  symptoms,  head- 
ache, etc.,  are  said  to  differ;  optic  neuritis  is  early  and 
acute;  and,  lastly,  it  is  claimed  that  the  syphilitic  dis- 
ease yields  to  specific  medication  which  is  ineffective  in 
paresis.     These  are  only  some  of  the  differentiating  points 
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alleged  to  exist  between  them,  but  each  diflferent  writer 
brings  out  new  arguments  in  favor  of  the  distinction  be- 
tween the  two.  So  far  as  personal  experience  goes,  the 
writer  agrees  with  Berkley  that  in  the  present  state  of 
our  knowledge  a  differential  diagnosis  between  syphilitic 
disease  of  the  cortex  and  paresis  is  often  impossible. 
When,  after  recent  syphilis,  we  have  as  far  as  possible 
the  complete  syndrome  of  paresis,  and  as  resistant  to  spe- 
cific treatment  as  is  paresis,  it  seems  to  me  useless  to  ven- 
ture a  distinction  between  the  two.  It  is  not  necessary 
or  even  reasonable  to  assume  that  the  toxin  of  recent 
syphilis  may  not  affect  the  cortical  neurons  under  favor- 
ing conditions  so  as  to  produce  the  disease  that  the  same 
toxin  favors  after  a  lapse  of  years.  Our  expeiience  docs 
not  warrant  a  belief  that  the  element  of  time  is  in  any 
way  essential.  True  paresis  coexists  sometimes  with  ter- 
tiary or  even  with  secondary  syphilis,  and  a  gumma  of 
the  base  may  be  found  simultaneously  with  the  paretic 
changes  in  the  convexity.  Of  course  there  may  be  a 
diffuse,  cortical,  brain  syphilis  that  is  not  paresis,  but 
when  the  clinical  picture  of  the  latter  exists  and  the  con- 
dition consistently  follows  its  course,  there  is  no  reason 
for  calling  it  anything  else. 

The  other  disorders  commonly  mentioned  as  liable  to 
be  confused  with  paresis,  such  as  multiple  sclerosis,  cere- 
bral tumor,  etc.,  require  but  brief  notice.  In  multiple 
sclerosis  we  have  the  intention  tremor,  the  quite  different 
character  of  the  speech  defect  and  gait,  and  the  lack  of 
characteristic  mental  symptoms  of  paresis.  It  is  very 
rarely  that  a  brain  tumor  alone  presents  features  tiiat 
would  lead  to  a  diagnosis  of  paresis. 

The  importance  of  the  diagnosis  of  this  disease  is  chiefly 
in  its  earlier  stages,  especially  in  the  earliest  or  prodro- 
mal stage.  This  is  not  so  much  for  the  possibility  of 
successful  treatment,  wliich  is  very  remote  at  the  best, 
but  on  account  of  the  need  of  control  of  the  patient  be- 
fore he  can  do  harm  by  his  extravagances,  and  occasion- 
ally this  has  a  forensic  importance.  The  paretic,  in  the 
incipient  stage,  may  seriously  involve  himself  or  friends 
and  may  impose  upon  others  to  their  disadvantage.  It 
is  advisable  that  insurance  examiners,  especially,  should 
be  posted  on  its  earliest  symptoms  and  indications. 

Prognosis. — The  outlook  for  a  paretic  is  bad  in  all  re- 
spects. Sooner  or  later,  and  generally  within  a  few  years 
after  the  recognition  of  his  disorder,  he  succumbs  either 
to  one  of  the  complications  incident  to  his  condition  or 
finally  to  the  exhaustion  or  marasmus  of  the  final  stage. 
A  paretic's  life  is  far  more  uncertain  at  any  stage  than  is 
that  of  victims  of  most  other  forms  of  insanity,  and  there 
is  no  time  when  a  sudden  and  fatal  aggravation  may  not 
occur.  Nevertheless,  there  are  now  and  then  instances 
of  a  stay  or  remission  in  the  disorder,  and  sometimes 
even  a  marlted  improvement,  so  that  the  x^atient  is  able 
to  return  again  for  a  time  to  his  former  associations  and 
occupations.  Cases  of  cure  have  even  been  reported, 
some  of  them  probably  based  on  these  remissions.  The 
characteristic  of  the  disease,  however,  is  its  fatal  progres- 
siveness,  and  all  reported  cures  sliould,  as  Kraepelin  re- 
marks, be  looked  on  with  suspicion.  While  it  may  be 
possible  that  cures  have  occurred,  they  are  so  rare  as  to 
make  the  probability  of  one  in  any  given  case  altogether 
a  negligible  quantity.  The  disease  may  be  set  down,  in 
the  present  state  of  our  knowledge  and  therapeutic  re- 
sources, as  inevitably  fatal. 

Pathological  Anatomy  and  Pathology. — In  cases 
of  paresis  in  which  an  autopsy  is  afforded  in  the  early 
stage  of  the  disease  by  deaths  occurring  from  convulsive 
or  congestive  attacks  or  other  accidents,  the  chief  ma- 
croscopic appearances  are  those  of  a  chronic  meningo- 
encephalitis often  modified  to  some  extent  by  the  imme- 
diate conditions  preceding  death.  Thus,  for  example,  if 
the  patient  has  succumbed  very  early  from  convulsions, 
or  especially  if  an  attack  of  acute  delirium  has  preceded 
death,  the  gross  appearances  of  the  brain  may  be  more  or 
less  those  of  an  acute  meningoencephalitis  with  foci  of 
intense  congestion  and  hemorrhages.  Ordinarily,  how- 
ever, the  appearances  are  characteristic :  there  is  marked 
congestion  of  the  membranes  and  cortex,  often  localized 
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more  prominently  in  one  hemisphere  and  generally  most 
marked  in  the  anterior  and  middle  regions  of  the  convex- 
ity ;  there  are  distention  and  tortuosity  of  the  pial  vessels, 
tlie  membrane  itself  is  thickened  and  opalescent  or  milky, 
and  the  cortical  substance  in  certain  regions,  especially 
along  the  median  fissure  anteriorly,  is  apt  to  be  adherent 
to  the  membranes  and  these  to  the  cranium,  so  that  in 
removing  the  calvarium  it  is  sometimes  almost  impossible 
to  avoid  tearing  away  portions  of  the  brain  over  the 
summits  of  the  convolutions.  This  is  almost  sure  to  oc- 
cur in  separating  the  pia-arachnoid.  The  dura  itself  is 
sometimes  largely  adherent  to  the  inner  cranial  surface, 
and  the  Pacchionian  granulations  are  often  excessively 
developed.  There  may  be  subdural  hemorrhagic  foci  or 
cysts,  especially  in  cases  that  have  lasted  for  some  time 
with  symptoms  of  the  developed  disease,  and  in  advanced 
cases  there  is  always  a  lessening  of  the  volume  of  the 
cerebrum  with  atrophy  of  the  convolutions,  and  the  ad- 
hesions of  the  membranes  and  cortex  are  less  noticeable. 
The  cranium  itself  may  be  thickened  in  these  older  cases. 
The  ventricles  are  liable  to  be  dilated  and  often  granular 
on  the  ependyma.  The  white  matter  of  the  centrum  ovale 
is  congested,  dotted  with  minute  bleeding  vessels,  the 
thickened  walls  of  wliich  can  sometimes  be  felt  like  bris- 
tles on  passing  tlie  finger  over  the  freshly  cut  surface. 

The  brain  atrophy,  according  to  Mott's  observations, 
affects  particularly  the  frontal  and  central  regions  and 
the  hemispheres  rather  than  the  basal  portions  and  the 
cerebellum.  In  juvenile  paretics  he  found  the  left  hemi- 
sphere weighing  less  than  the  right,  a  fact  which  he 
thinks  has  a  bearing  on  the  theory  of  overuse  or  stress  as 
an  exciting  cause  of  the  disease.  In  paretics  generally 
the  region  of  the  brain  most  subject  to  stress  is  that  most 
often  atrophied.  CEdema  of  the  brain  is  another  common 
and  striking  feature  in  post-mortems  of  paretics. 

The  mici'oscopic  alterations  in  this  disorder  involve  the 
membranes  and  all  the  cortical  tissues,  the  nerve  cells, 
the  neuroglia,  and  the  vessels  of  the  brain,  as  well  as  the 
nerve  fibres  of  the  brain  and  cord  and  even  the  peripheral 
nerves.  Together  with  the  lesions  of  pachymeningitis 
and  the  leptomeningeal  framework  of  the  pia-arachnoid 
with  the  various  attendant  vascular  alterations,  there  are 
still  more  important  changes  in  the  cortical  substance 
itself.  There  are  marked  vascular  inflammatory  changes 
which  in  the  acuter  forms  may  be  most  intense.  In  these 
cases  of  galloping  paresis  not  only  the  cortical  but  the 
basal  finer  arteries  in  the  pons  and  elsewhere  reveal  a 
very  marked  periarteritis,  the  coats  are  thickened  while 
the  lumen  is  not  decreased  but  is  clogged  with  granular 
matter  and  debris  of  blood,  while  externally  the  lymph 
spaces  are  prominent  and  there  are  collections  of  granular 
cells  clinging  to  the  vascular  walls  and  minute  extravasa- 
tions throughout  the  nerve  substance.  To  a  certain  de- 
gree these  appearances  are  characteristic  of  all  compara- 
tively recent  cases  of  paresis,  though  not  so  marked  as 
in  the  hyperacute  form.  In  the  older  cases  we  have  a 
decided  increase  of  the  blood-vessels,  with  thickened 
walls  and  occasionally  minute  aneurysms,  relics  of  old 
microscopic  hemorrhages,  patches  of  softening,  etc.  It 
is  in  the  nei-ve  cells  themselves,  however,  that  the  most 
significant  changes  are  met  with,  though  these  may  not 
be  so  prominent  in  the  earliest  stages  of  the  disorder. 
Kraepelin  mentions  as  the  earliest  appearance  a  swelling 
of  the  nerve  cell  in  whicli  tlie  nucleus  may  also  be  in- 
volved, but  Berkley  says  he  has  never  met  with  this  in 
the  paretic  brain.  In  the  acute  processes,  according  to 
the  former  authority,  there  is  a  rapid  cell  degeneration 
(liquefaction  ?),  while  in  the  more  usual  slowly  progres- 
sive cases  the  process  is  more  a  gradual  sclerosis  of  the 
cell  substance.  The  cell  body  itself  shrivels  up,  the  proc- 
esses become  tangled,  the  nucleus  as  well  as  the  cyto- 
plasm atrophies,  and  in  certain  regions  there  is  almost  a 
complete  destruction  of  nerve  cells  in  the  later  stages. 
The  degenerative  changes  are,  in  fact,  localized  to  a  large 
extent,  and  the  pathological  appearances  described  may 
be  apparently  absent  in  other  cortical  tracts,  at  least  un- 
til tlie  later  period  when  the  morbid  changes  have  in- 
volved the  brain  generally. 
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The  nerve  fibres  also  suffer  with  the  nerve  cells,  and  in 
the  later  stages  of  the  disease  the  degeneration  may  in- 
volve the  greater  part  of  these  in  extensive  cortical  re- 
gions and  be  traced  down  to  the  basal  ganglia  and  the 
medulla.  A  peripheral  neuritis  in  paresis  has  long  been 
observed,  and  the  spinal  implication  has  been  studied 
particularly  of  late  years,  especially  with  reference  to  the 
relations  with  tabes.  These  relations  were  noticed  or  sus- 
pected more  than  twenty  years  ago  by  Tilrck,  Horn, 
Spitzka,  Kiernan,  and  others,  and  their  recognition  has 
recently  become  quite  general,  especially  since  statistical 
studies  have  made  evident  the  common  specific  etiology 
of  the  two  disorders.  It  is  probable  that,  as  Fuerstner 
says,  there  are  few  cases  of  paresis  without  implication 
of  the  cord,  but  the  fact  that  it  has  not  heretofore  been 
the  general  custom  to  examine  it  as  carefully  as  the  bi'ain 
has  prevented  its  being  so  imivei'sally  recognized.  In 
the  tabetic  cases  the  lesions  may  be  those  characteristic 
of  tabes  or  primary  degeneration  of  the  posterior  root 
fibres  and  posterior  colunm  sclerosis,  but  it  is  probable 
that  in  the  majority  of  cases  a  descending  degeneration 
of  the  pyramidal  tracts  will  be  found  more  prominent. 

The  neuroglia  is  also  involved,  there  is  proliferation  of 
the  spider  cells,  the  processes  of  which  form  a  tangled 
mesh,  and  in  some  portions,  especially  the  internal  and 
external  limiting  layers  of  the  cortex,  this  is  particularly 
noticeable,  the  more  so  from  the  more  or  less  complete 
disappearance  of  the  normal  nerve  cells  in  these  parts. 
With  this  sclerosed  condition  the  cortex  is  sometimes  re- 
duced to  half  its  normal  thickness.  Every  portion  of  the 
nervous  system  is  liable  to  be  affected  in  this  disease,  the 
changes  varying  according  to  the  situation  and  the  func- 
tion of  the  part.  Secondarily  to  the  nervous  lesions  we 
have  the  possibility  of  any  and  every  other  organ  being 
affected,  and  some  of  the  important  viscera  are  as  a  rule 
more  or  less  involved.  The  kidneys  are  very  commonly 
found  disordered,  there  may  be  gastric  or  intestinal  lesions 
and  cardiac  or  pulmonary  complications  are  common. 

The  question  whether  paresis  is  primarily  a  disease  of 
the  nerve  cells  itself  or  of  the  vascular  system  has  been 
extensively  argued  in  the  past,  and  at  the  present  time 
the  weight  of  opinion  seems  to  favor  the  view  that  in 
this  disease,  as  in  tabes,  the  primary  lesion  is  in  the  de- 
generation of  the  neuron,  that  it  is  primarily  a  parenchy- 
matous rather  than  an  interstitial  disorder,  with  secondary 
inflammatory  conditions  of  the  vessels  and  tissues  gener- 
ally. Berkley,  however,  among  recent  writers  favors 
the  theory  of  the  primary  vascular  disease,  and  Chalmers 
Watson  has  recently  argued  for  the  same  in  tabes.  ■  Either 
view,  however,  is  consistent  with  the  toxic  origin  of 
these  disorders ;  it  is  perfectly  supposable  that  in  the  more 
acute  and  rapid  forms  the  vascular  involvement  may  be 
simultaneous  with  or  locally  precede  that  of  the  nerve 
substance,  while  in  other  cases,  especially  those  of  the 
late  developing  type,  the  damage  to  the  neurons  may 
have  been  primary.  Assuming  that  the  toxin  is  that  of 
syphihs,  as  is  probable,  we  know  that  it  may  lie  latent  in 
the  organism  for  long  periods,  to  be  finally  wakened  into 
action  by  various  exciting  causes,  or  it  may  act  violently 
on  the  nervous  system  very  soon  after  its  introduction 
into  the  body.  Virchow's  dictum,  quoted  by  Mott,  "  that 
a  cell  nourishes  itself  and  is  not  nourished,"  is,  as  the  lat- 
ter says,  probably  the  key  to  the  pathology  of  this  dis- 
ease ;  but  this  does  not  exclude  the  possible  earlier  action 
of  a  toxin  on  the  vascular  system  than  on  the  nerve  ele- 
ments in  certain  cases.  It  is  permissible,  however,  to 
suppose,  according  to  the  latest  evidence,  that  in  the 
majority  of  cases  of  paresis  the  neurons  weakened  by 
toxic  action  give  way  under  conditions  of  stress,  waste 
exceeds  repair,  and  the  early  symptoms  are  those  of  neu- 
rasthenia. Under  the  influences  of  a  present  poison, 
however,  brain  waste  goes  further,  the  degenerative  proc- 
esses give  rise  to  waste  products  in  the  cerebrospinal  fluid 
and  blood,  and,  these  being  themselves  toxic,  react  on  the 
neuron  structures  by  irritating  and  causing  conditions 
tending  to  inflammation  and  lymphatic  and  venous 
stasis,  arterial  anaemia,  and  oedema.  The  circulation  is 
thus  rendered  unstable,  the  cortical  irritability  is  in- 


cieased,  and  we  thus  have,  besides  the  action  of  the  orig- 
inal toxin,  a  continuous  vicious  circle  of  waste,  produc- 
tion of  toxic  products — cholin,  nucleo-proteid  (Mott  and 
Haliburton),  these  again  reacting  on  the  nerve  element 
through  the  lymphatics  and  the  blood.  The  various 
symptoms  of  paretic  dementia  can  all  be  accounted  for 
by  this  continuous  and  progressive  intoxication  and  auto- 
intoxication of  the  brain. 

In  tabes  the  process  is  a  siinilar  one,  and  the  relations 
of  the  two  disorders  are  coming  to  be  generally  recog- 
nized. Their  differences  are  essentially  due  to  the  differ- 
ent portions  of  the  nervous  system  primarily  involved — 
in  paresis  the  cerebral  association  system  and  in  tabes  the 
exogenous  afferent  spinal  neurons,  as  pointed  out  by 
Mott.  The  selective  action  of  the  luetic  toxin  is  exhib- 
ited in  both,  and,  as  alread}'  noted,  they  not  infrequently 
appear  to  be  combined  or  to  follow  one  another  in  the 
same  individual.  In  each  disease  the  parts  first  involved 
appear  to  be  those  subjected  to  special  strains — in  paresis 
the  cortical  neurons  from  worry,  alcoholic  or  other  ex- 
cesses, overwork,  etc. ;  in  tabes  the  spinal  sensory  neu- 
rons from  similar  causes  affecting  the  cord,  the  strain  of 
special  overwork  or  equilibrium,  sexual  excess,  exposure, 
etc.  In  each  we  have  the  specific  pupillary  reactions, 
the  meningeal  thickening,  interstitial  sclerosis,  and  wast- 
ing of  the  neurons.  The  pathological  resemblances  are 
certainly  close  enough  to  suggest  a  relation  between  the 
two  disorders,  and,  taken  in  connection  with  the  known 
facts  of  their  etiology  and  course,  the  belief  in  their  es- 
sential identity  is  certainly  strongly  favored,  if  not  abso- 
lutely confirmed. 

Tkbatment. — Inasmuch  as  paresis  is  essentially  an  in- 
curable disease,  the  treatment  is  mainly  palliative.  It 
may  be  that,  could  it  be  taken  in  its  very  beginnings, 
there  might  be  some  hope  of  cure;  but  the  opportunity  is 
seldom  if  ever  afforded.  Still  if  a  course  of  iodides  is 
well  borne  it  is  worth  trying,  and  the  writer  has  some- 
times seen  what  he  thought  was  temporary  improvement 
from  it.  He  has  had  less  experience  with  the  mercurial 
treatment,  but  it  is  strongly  recommended  by  Berkley. 
In  some  cases,  and  in  advanced  stages  in  all,  specific 
treatment  is  ill  borne  and  should  not  be  carried  far.  Va- 
rious general  remedies  have  from  time  to  time  been  rec- 
ommended, but  none  have  won  much  confidence.  A 
judicious  use  of  hydrotherapy,  baths,  prolonged  and  oth- 
erwise, adapted  to  the  case,  and  carefully  administered 
and  watching  the  effect,  has  been  useful,  and  in  some 
cases  has  apparently  produced  long  remissions  of  the  dis- 
ease. Baths  are  of  course  an  essential  adjunct  to  the 
treatment,  and  strict  cleanliness  must  be  secured,  espe- 
cially in  the  demented  conditions.  Serum  therapy  has, 
of  course,  been  suggested,  and  very  recently  Bruce  has 
reported  experiments  with  the  injection  of  serum  fi'om 
cases  in  remission.  The  pathological  theory  on  which  this 
treatment  is  based — that  paresis  is  an  intoxication  from 
the  bacilli  of  the  colon  group  (Ford  Robertson) — will 
require  a  great  deal  of  demonstration  before  it  can  be 
accepted,  but  as  a  therapeutic  suggestion  it  should  be 
mentioned.  In  any  case,  on  general  principles,  it  is  ad- 
visable to  protect  the  patient  as  much  as  possible  from  any 
eft'ects  of  intestinal  intoxication.  Tonics,  heart  stimu- 
lants, hypnotics,  local  remedies  for  bedsores,  etc.,  all  will 
come  into  play,  in  the  various  stages  of  the  disease,  to 
meet  occurring  conditions.  Drugs  usually  fail  to  do 
much  good  in  the  acute  delirious  attacks,  but  sedatives 
should  be  tried  with  due  precautions.  In  the  paretic 
status  epilepticus  injections  of  chloral  or  hypodermic 
medication  may  be  tried. 

It  would  be  well  if  all  incipient  paretics  could  be  put 
under  a  modified  restraint;  often  a  rest  cure  would  seem 
advisable.  When  the  disease  has  fairly  manifested  itself, 
asylum  treatment  is  necessary  and  should  be  continuous 
except  during  pronounced  remissions.  If  during  these 
the  patient  is  able  to  be  at  home,  he  should  still  be  under 
medical  surveillance  and  advice.  In  the  closing  scenes 
of  the  disease,  the  most  that  can  be  done  is  to  meet  the 
symptoms  as  they  arise  and  make  the  patient's  last  days 
as  decent  and  comfortable  as  possible.     It  is  important. 
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it  should  be  said,  to  watqh  the  patient's  eating,  and  give, 
only  siich  food  as  can  be  taken  safely  without  danger  of 
choking.  The  condition  of  the  bowels  and  bladder  and 
the  trophic  alterations  will  all  require  careful  attention. 

Henry  M.  Bannister. 

XIII.  INSANITY  DEPENDENT  ON  CEREBRAL  DIS- 
EASES.—The  term  organic  insanity  or  that  from  gross 
disease  of  the  brain  is  usually  confined  in  classifications 
of  mental  disorders  to  derangements  associated  with  ex- 
isting arteriosclerotic  or  syphilitic  conditions  or ,  with 
actual  hemiplegia  or  tumor  symptoms.  Taken  in  its 
broader  sense  it  would,  of  course,  include  other  forms  not 
usually  thus  designated,  such  as  paresis,  most  if  not  all 
epileptic  mental  disorders,  and  also  senile  insanity  due  to 
the  pathologic  changes  of  old  age  in  the  brain.  Here, 
however,  the  term  is  employed  in  its  usual  signification, 
meaning  by  it  the  psychic  disorders  accompanying  apo- 
plexies, neoplasms,  general  or  local  cerebral  arterioscle- 
rosis, traumatisms  and  syphilitic  diseases  of  the  brain. 
The  distiiiction  is  rather  an  arbitrary  one  in  some  respects, 
but  it  has  its  convenience  in  affording  a  place  for  special 
consideration  of  a  number  of  mental  syndromes  having 
a  direct  etlologic  connection  with  certain  lesions,  and 
moreover  often  modified  in  their  psychic  manifestations 
by  the  character  and  extent  of  these  lesions. 

The  distinction  between  insanity  from  arterial  disease 
of  the  brain  and  from  certain  types  of  senile  mental  de- 
cay is  not  a  very  clear  one,  especially  since  the  former 
occurs  as  a  rule  in  the  down-hill  I  period  of  life  and  is  at- 
tended with  other  more  or  less  similar  conditions  of  gen- 
eral bodily  decay.  It  may  often  properly  be  counted  as 
a  rather  more  pronounced  form  than  usual  of  senile  in- 
sanity, differing  from  the  usual  type  only  in  its  more 
marked  symptoms  and  its  commonly  earlier  appearance. 
"That  a  man  is  as  old  as  his  arteries"  is  a  wise  medical 
saw,  but  in  most  cases  the  brain  wasting  from  rigid 
arteries  does  not  cause  insanity,  and  senile  dementia 
when  it  appears  comes  on  in  the  later  stages  of  life  and 
in  less  pronounced  a  form  than  is  the  form  here  under 
consideration.  There  are,  as  we  understand  it,  two  con- 
ditions of  non-specific  arterial  disease  that  may  cause 
general  mental  disorder,  viz.,  atheroma,  a  well-known 
form  of  degeneration,  usually  senile,  but  occasionally 
premature,  often  more  or  less  localized,  and  arteriosclero- 
sis, a  more  general  condition,  usually  toxic  in  origin,  of 
arterial  thickening  and  sometimes  of  atrophy  in  which 
the  brain  involvement  may  be  secondary  to  or  associated 
with  like  arterial  disease  elsewhere  in  the  organism  and 
especially  in  the  kidneys.  Binzwanger  and  Alzheimer 
have  described  a  type  of  insanity  associated  with  this 
condition,  which  may  simulate  the  dementia  form  of 
general  paresis  with  its  paretic  disorders  of  speech  and 
frequent  circumscribed  paralyses  and  partial  or  complete 
temporary  remissions. ,  It  is  hard  to  say  that  this  is  9, 
constant  or  even  approximately  frequent  type  from  this 
cause,  but  a  general  demented,  condition  may  be  said  to 
be  the  rule  in  the  advanced  cases.  There  are,  however, 
cases  of  marked  arterial  disease,  more  especially  perhaps 
of  the  atheromatous  type,  in  which  the,  mental  symptoms 
have  a  wide  range,  including, both  depressed  and  exalted 
states  and  conditions  of  chronic  persecutory  delusional 
insanity.  With  these,  however,  occur  signs  of  gross 
cerebral  disease  such  as  convulsio-ns,  te^mporary  hemiple- 
giaj  or  spastic  symptoms,  etc.  It  is  questionable  whether 
we  can  safely  allege  that  any  one  common  type  of  clini- 
cal syndrome  prevails,  other  than  the  dementia  shown 
in  loss  of  memory,  irritability,  mental  confusion,  lack  of 
emotional  control,  etc.,  that  are  characteristic  of,  these 
cases,  and  which  are  liable. to  complicate  whatever  spe- 
cial form  of  mental  disease  the,  condition  may  simulate. 
Perhaps  we  should  add  the  pseudo-paresis  due  to  thiis 
type  of  arterial  disease,  which  is  not  uncommon  and  is,  in 
the  opinion  of  the  writer,  probably  I'esponsible  for  most 
if  not  all  cases  of  alleged  paresis  occurring  after  the  ageis 
of  fifty-five  or  sixty.  The  resemblance  to  the  demented 
type  of  paresis  is  close  in  many  respects,  the  occasiona,! 
convulsive  or  congestive  attacks,  the  paresis,  etc.,  ail 


closely  resemble  the  true  paretic  dementia.  There  are 
generally,  however,  according  to  my  observation,  other 
symptoms  of  general  diffuse  arteriosclei-osis  which  are 
lacking,  in  true  paresis,  the  speech  is  less  characteristic, 
the  disease  less  rapidly  progressive,  the  remissions  are 
rarer,  and  a  specific  history  and  the  Argyll-Robertson 
pupil  are  lacking.  There  is  a  peculiar  general  facies  in 
genuine  beginning  paresis — not  meaning  merely  the  facial 
expression,  but  peculiar  to  cases  in  their  earlier  stages; 
later,  when  the  paralysis  and  dementia  are  more  advanced, 
there  is  more  resemblance  between  the  two.  The  termi- 
nal stages  are  much  alike  so  far  as  the  clinical  symptoms 
are  concerned.  The  prognosis  of  this  form  is  usually 
bad,  but  occasional  temporary  derangement  of  almost 
any  form  may  occur  in  connection  with  the  local  minutt; 
aneurisms  or  hemorrhages  of  diffuse  or  local  arterial  dis- 
ease of  the  brain. 

Multiple  cerebro-spinal  sclerosis,  with  its  typical  symp- 
toms of  intention  tremor,  rigidity,  nystagmus,  etc.,  may 
also  be  af;tended  with  mental  symptoms ;  a  certain  amount 
of  mental  diilness  is  probably  the  rule.  It  is  not  so  fre- 
quent, however,  to  see  what  can  be  called  actual  insanity 
from  this  cause,  and  when  it  occurs  it  usually  takes  the 
dementia  type,  above  described. 

Hemorrhages  of  the  Jbrain  are  not  necessarily  dependent 
upon  any  diseased  condition  of  the  arteries  and  may  oc- 
cur at  any  age,  indeed  their  greatest  frequency  is  be- 
tween early  maturity  and  old  age.  The  same  is  true  of 
embolism,  thrombosis,  and  tumors,  all  of  which  may  be 
attended  with  symptoms  of  decided  mental  alienation. 
We  can  group  for  convenience'  sake  these  derangements, 
the  first  three  together,  or  perhaps  rather  the  first  two  as 
post-apoplectic  insanity,  while  the  symptoms  of  throm- 
bosis are  liable  to  be  slower  in  their  onset  and  therefore 
not  so  properly  designated  as  due  to  a  stroke  or  sudden 
ictus.  80  far  as  the  mental  symptoms  are  concerned, 
however,  there  is  no.  practical  difference  and  the  term 
paralytic  insanity  would  apply  alike  to  all  three.  It  is 
probable  that  in  every  case  of  severe  hemiplegia  there  is 
left  at  least  a  slight  degree  of  mental  impairment,  but 
this  is  not  always  perceptible,  even  to  rather  close  obser- 
vations after  the  slighter  attacks.  It  is  only  in  the  mi- 
nority that  we  have  what  we  can  call  actual  insanity  and 
this  when  it  occurs  may  be  but  temporary.  Sometimes, 
even  after  a  minute  hemorrhage,  there  may  be  a  tempo- 
rary hallucinatory  delirium,  but  this  is  not  accounted  as 
true  insanity.  The  most  frequent  change  observed  is  a 
certain  degree  of  mental  incapacity,  shown  in  inability 
to  follow  successfully  former  occupations,  and  a  lack  of 
emotional  control.  This  may  be  temporary  but  often  it 
is  permanent,  and  constitutes  a  mild  form  of  organic  de- 
mentia that  may  not  be  sufficiently  pronounced  or  serious 
to  disqualify  altogether  the  subject  from  social  and  busi- 
ness life.  Tlie  younger  the  patient,  the  less  likely  is  tliis 
condition  to  be  lasting;  in  the  older  cases  in  which  the 
atheromatous  changes  of  senility  have  begun  and  pro- 
gressed to  greater  or  less  extent,  the  mental  weakness  is 
apt  to  be  progressive  and  a  marked  true  organic  dementia 
occurs.  In  the  \ater  stages  these  old  hemiplegic  dements 
are  often helplessuntidy  paralytics;  sometimes,  however, 
thei  mental  disorder  takes  on  the  form  of  ordinary  termi- 
nal dementia  or  what  is  called  usually  chronic  mania  or 
melancholia  according  as  motor  excitement  or  depression 
prevails.  Aphasic  and  other  complications  are  frequent 
and  post-hemorrhagic  choreic  symptoms  are  occasionally 
met  with.  I  The  vegetative  functions  may  be  compara- 
tively unimpaired,  except  in  so  far  as  they  are  embar- 
rassed by  the  patient's  l^ck  of  care  of  himself  or  by  his 
paraly  sis, -ti. These  chronic  cases  usually  end  in  death  from 
some  intej'current  affection  or  a  recurring  paralytic 
Siti'oke;  sometimes  from  general  breakdown  with  bed- 
sores, and  other  trophic  symptoms  such  as  local  gan- 
grenes, etc.  Kidney  and  heart  diseases  are,  of  course,  not 
infrequent  complications .  aiding  in  the  fatal  outcome. 
Convulsions  are  not  rare  and  have  also  their  Influence  or 
rather  their  evil  significance.    . 

Other  fornis  of  insanity  may  follow  apoplectic  attacks; 
probably  the  most  frequent  type  is  a  confusional  delirium 
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or  mania,  such  as  that  ah-eady  mentioned,  but  much  more 
pronounced  and  serious  and  underlaid  by  a  very  decided 
general  mental  impairment.  It  may  be  called  an  agitated 
dementia  with  hallucinations  and  illusions,  often  perma- 
nent, though  remissions  and  exacerbations  may  irregu- 
larly occur.  In  other  cases  melancholic  symptoms  may 
prevail  with  self -accusations  and  decided  suicidal  tenden- 
cies. These  are  sometimes  well  developed  when  the  de- 
pression is  not  so  apparent,  but  this  is  not  usually  the 
case.  Delusional  insanity  with  ideas  of  persecution  is 
also  sometimes  observed  after  these  brain  lesions,  and  I 
have  observed  cases  in  which  these  symptoms  were  the 
only  very  noticeable  after-effect  of  the  paralytic  attack, 
the  patient  appearing  to  all  but  the  closest  observers  and 
to  those  of  his  own  family  as  very  nearly  in  his  normal 
mental  condition. 

Thrombotic  dementias,  which  are  claimed  by  Berkley 
to  be  the  most  frequent  of  all,  usually  take  on  the  foi'm 
already  described  when  speaking  of  arteriosclerotic  dis- 
ease of  the  brain,  in  which,  in  fact,  they  most  commonlj' 
occur.  There  are  more  apt  to  be  premonitions,  head- 
aches, vertigos,  temporary  aphasias,  and  local  paralyses, 
drowsiness,  etc.,  before  the  development  of  the  hemiple- 
gia which  may  itself  be  gradual  in  its  onset.  The  mental 
symptoms  may  also  be  gradual  in  their  appearance,  or 
rather  there  may  be  precursory  phenomena  such  as  im- 
paired emotional  control,  some  loss  of  memory,  etc. ,  be- 
fore the  paralysis  and  the  associated  fully  developed 
aberration.  It  sometimes,  therefore,  is  slightly  different 
in  this  respect  from  the  other  post-paralytic  derange- 
ments, but  there  is  no  essential  difference  in  cases  from 
this  cause  and  it  may  also  occasionally  give  rise  to  di- 
verse clinical  symptoms  of  maniacal  excitement,  depres- 
sion, delusions,  etc.  The  subjects  of  thrombotic  soften- 
ing and  its  mental  complications  are  apt  to  be  of  more 
advanced  age  than  those  of  post-paralytic  insanity  from 
hemorrhage  or  embolism,  unless,  as  is  often  the  case, 
there  is  a  specific  taint  combined  with  excesses  and  over- 
strain in  its  etiology. 

The  pathology  of  insanity  from  arterial  diseases  in  the 
brain  is  necessarily  complex  and  various  in  details.  "We 
may  include  it,  however,  under  one  general  head,  viz., 
disturbances  of  nutrition  of  the  nerve  elements,  whether 
through  irregularities  of  blood  supply,  from  vascular 
rigidity  and  non-responsiveness  to  the  normal  vasomotor 
regulation,  or  to  direct  injury  or  cutting  off  of  the  circu- 
lation in  hemorrhage  or  arterial  occlusion  by  emboli  or 
thrombosis.  In  post-mortems  we  find  the  characteristic 
vascular  lesions  of  ai'teriosclerosis  or  premature  athe- 
roma, and  in  long-continued  cases  brain  wasting,  espe- 
cially of  the  frontal  lobes,  thickening  of  the  pia,  adhesions 
of  the  membranes,  excess  of  Pacchionian  granulations, 
sometimes  pachymeningitis,  cysts,  organized  clots,  etc. 
The  lesions  of  acute  softening  or  of  acute  hemorrhage 
need  not  here  be  detailed. 

The  prognods  of  arteriosclerotic  mental  disorder  is  not 
good,  though  that  from  hemorrhage  or  limited  thrombosis 
is  somewhat  less  serious.  The  liability  to  recurrences  of 
apoplectic  attacks  or  of  extension  of  areas  involved 
must  be  reckoned  with  and  an  apparent  recovery  of  in- 
sanity following  such  accidents  not  be  estimated  with  any 
too  sanguine  temper.  The  underlying  condition  has  also 
to  be  considered,  viz.,  cardiac  disease,  heredity,  and  any 
toxic  agency  that  may  be  or  have  been  active.  Probably 
the  least  unfavorable  prognosis  can  be  given  when  the 
meutalsynaptomsare  due  to  a  not  too  extensive  softening 
from  embolism  in  a  person  of  otherwise  sound  cerebral 
organization.  Here  there  may  be  no  extensive  arterial 
involvebient.   ,     ,  - 

The  treatment  is  mainly  symptomatic;;-  quiet  so  far  as 
it  can  be  secured,  attention  to  nutrition  and  elimination, 
securing  of  sleep,  regulation  of  the  circulation,  etc.  If 
there  exists  any  bodily  condition  that  aggravates  the 
mental  symptoms  or  threatens  to  do  so  it  must  be  at- 
tended to. 

Among  other  marked  gross  cerebral  conditions  that 
give  rise, to  insanity,  syphilis  takes  perhaps  the  foremost 
place.     The  amount  of  literature  on  this  subject  is  very 


extensive,  and  the  existence  of  a  special  recognizable  type 
of  mental  disorder  due  to  syphilis  seems  to  be  taken  for 
granted  by  many  alienists.  There  is  no  question  but  that 
syphilis  is  an  antecedent  or  cause  of  very  many  cases  of 
insanity  other  than  paretics,  who  are  generally  Coming  to 
be  considered  as  usually  owing  their  disorder  primarily 
to  this  cause.  It  is  another  thing,  however,  to  admit 
that  these  cases  are  generally  or  even  often  of  such  a 
character  as  to  form  a  clinical  species  of  syphilitic  insan- 
ity. Many  of  the  best  authorities  deny  this,  while  ac- 
knowledging that  the  close  association  of  the  specific  dis- 
ease and  the  mental  disorder  may  be  apparent.  Syphilis 
has  so  many  possible  deteriorating  effects  on  the  organ- 
ism that  it  can  turn  the  scale  easily  between  mental 
health  and  disease  in  those  predisposed  to  insanity  even 
before  it  manifests  its  special  effects  on  the  nerve  centres. 
Its  usual  mode  of  attack  on  the  brain  is  apparently 
through  the  vascular  system  or  by  the  disturbing  action 
of  the  neoplastic  growths.  The  possible  suspicion  of 
lues  in  cases  of  cerebral  arteriosclerosis  has  been  already 
referred  to,  and  the  clinical  symptoms  of  specific  and 
non-specific  arterial  brain  disease  are  not,  in  the  writer's 
opinion,  sufficiently  different  to  permit  their  distinction 
so  far  as  the  psychic  manifestations  are  concerned.  The 
elaborately  tabulated  differential  diagnostic  points  also 
between  cerebral  syphilis  and  paresis  have  not,  so  far  as 
his  experience  goes,  been  found  entirely  reliable,  and  any 
differential  diagnostic  data  between  the  mental  symptoms 
of  cerebral  syphilis  and  those  from  non-specific  arterial 
disease  are  still  less  constant.  Paresis  is  a  well-marked 
species  of  insanity,  but  in  some  of  its  phases  and  espe- 
cially in  its  later  stages  it  is  often  closely  simulated  by  the 
dementia  from  arteriosclerotic  or  atheromatous  disease. 
When  recent  or  existing  syphilis  is  associated  with  a 
clinical  syndrome  throughout  like  that  of  paresis  there  is 
no  good  reason  for  calling  it  anything  else,  and  aside  from 
such  cases  there  are  no  really  well-defined  characteristic 
types  of  mental  derangement" that  can  be  called  syphilitic 
insanity— that  is,  so  far  as  the  strictly  psychic  symptoms 
are  concerned.  Of  course,  the  association  with  the 
physical  symptoms  of  cerebral  syphilis,  such  as  the  pa- 
ralysis of  special  cranial  nerves,  etc.,  makes  the  etiology 
evident  and  to  a  certain  extent  jvistifies  the  use  of  the 
term.  "Without  these  or  a  history  of  specific  disease 
there  would  b'e  very  insufficient  evidence  of  the  existence 
of  any  such  form.  The  most  common  type  of  derange- 
ment met  with,  apparently  due  to  lues,  is  a  gradually  pro- 
gressive dementia,  but  any  other  of  the  forms  of  insanity 
caused  by  toxins  acting  on  the  neurons  or  by  arterial  de- 
generation may  appear.  It  is  only  in  those  possible  cases 
of  syphilitic  insanity  in  which  the  poison  overwhelms  the 
nerve  elements;  before  it  has  acted  long  enough  to  pro- 
duce its  effect  through  arterial  disease  that  it  is  likely  we 
can  find  any  really  characteristic  conditions,  and  our  ac- 
quaintance with  such  cases  is  as  yet  too  limited  to  enable 
us  reliably  to  enumerate  such  differentiating  characters. 
There  is  also  a  specific  psychic  factor  present  in  some 
cases  of  syphilis  which  can  hardly  be  called  syphilitic  in 
itself,  but  which  may  be  prominent  in  the  mental  symp- 
toms ;  that  is,  the  moral  effect  of  the  existence  of  the  dis- 
ease. This,  I  think,  I  have  seen  to  color,  so  to  speak,  the 
mental  conditions  in  one  or  two  cases  In  which  the  symp- 
toms were  of  the  depressive  type  and  the  organic  disease 
certainly  slight. 

The  mental  symptoms  of  cerebral  syphilis  as  described 
by  authors  are  mainly  a  progressive  dementia  with  some- 
times a  moral  deterioration  as  a  prominent  feature  in  the 
earlier  manifestations.  Sonietimes  there  may  be  a  mania- 
cal outbreak  of  brief  duration  or  suspicious  delusions.  A 
special  feature  described  by  some  is  the  changeableness 
of  the  symptoms.  Some  patients  are  for  the  most  part 
quiet  and  apathetic,  but  occasionally  have  short  spells  of 
excitement  and  occasionally  short  spells  |0f  lucidity, 
again  relapsing  into  the  condition  of  lethargic  depression. 
All  the  elaborate  descriptions  of  the  clinical  phases  of 
mental  disease  from  syphilis,  however,  do  not  cover  any- 
thing that  cannot  be  shown  to  occur  in  insanity  from 
non-specific  tumors  or  arterial  disease  or  from  the  action 
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of  other  toxic  agents  on  the  brain.     Epileptic  insanity, 
from  syphilis,  is  a  well-known  type. 

The  treatment  of  these  cases  of  derangement  from  lues 
is  that  of  the  specific  disease,  with,  of  course,  attention 
to  the  special  symptoms  of  the  patient's  mental  condition 
as  they  occur.  The  patient  is  primarily  a  syphilitic,  and 
much  good  can  be  done  to  the  physical  health  and  occa- 
sionally also  to  the  mental  symptoms,  though  the  progno- 
sis in  these  cases  is  not  particularly  good.  If  no  exten- 
sive organic  changes  have  taken  place  and  the  case  is 
largely  a  syphilophobic  depression  the  prospect  is  often 
a  hopeful  one.  These  cases  are,  however,  the  exception. 
Non-syphilitic  brain  tumors  occasionally  produce  men- 
tal alienation  and  the  type  is  often  similar  to  that  from 
specific  disease — a  gradually  progressive  dulness  or  de- 
mentia. They  are,  of  course,  not  so  liable  to  be  multiple 
or  to  be  associated  with  diffuse  disease  of  the  membranes 
and  vessels,  and  aside  from  general  pressure  symptoms 
their  location  may  affect  the  form  of  insanity.  Tumors 
in  the  frontal  lobes  and  corpus  callosum  are  apparently 
most  frequently  attended  with  decided  mental  symptoms, 
though  a  certain  degree  of  dulness  and  impairment  may 
occur  with  them  in  other  locations.  Starr  says  that  neo- 
plasms in  the  base  of  the  frontal  lobes  are  not  accom- 
panied with  these  mental  symptoms.  This  is  not  uni- 
versally correct,  for  I  have  seen  what  was  apparently  a 
soft  gliomatous  growth  involving  this  region  and  extend- 
ing backward  so  as  to  involve  the  optic  nerves  and  pro- 
duce total  blindness  accompanied  with  a  very  profound 
dementia.  In  a  very  large  proportion  of  cases  of  tumor 
there  is  not  any  positive  insanity,  though  there  may  be 
some  slight  degree  of  dulness  of  perception,  aphasia, 
somnolence,  etc.,  and  often  there  are  no  real  mental 
symptoms  whatever. 

Abscess  of  the  brain,  apart  from  traumatism,  is  not 
commonly  recognized  as  a  cause  of  mental  disorder. 
Acute  abscess  is,  of  course,  often  associated  with  menin- 
gitis and  there  are  likely  to  be  delirium  and  other  symp- 
toms of  meningitis. 

Traumatisms  are  a  frequent  cause  of  mental  aberration 
both  as  an  immediate  and  as  a  late  result.  A  very  large 
proportion  of  epileptic  insanity  is  really  due  to  this 
cause,  but  this  type  need  not  be  here  considered.  The 
mental  disorders  from  traumatism  may  take  on  various 
forms,  some  of  them  in  no  way  characteristic  of  their 
cause,  and  for  this  reason  some  text-books  contain  no 
special  chapters  on  this  subject  and  do  not  include  it  in 
their  classification.  There  are,  however,  certain  mental 
symptoms  frequently  following  severe  injuries  involving 
the  brain,  and  the  use  of  the  term  traumatic  insanity  is  to 
a  certain  extent  justified.  The  usual  first  result  of  a 
cerebral  concussion,  for  example,  is  unconsciousness, 
which  may  last  for  from  a  few  minutes  to  several  hours 
or  even  for  days,  and  be  followed  by  either  recovery 
after  a  period  of  hazy  consciousness  or  by  a  confusional 
delirium  that  may  in  some  cases  be  permanent  or  pass 
into  a  condition  of  dementia.  In  other  cases  there  may 
be  melancholic  or  maniacal  symptoms  or  a  dementia  from 
the  beginning.  The  more  serious  symptoms,  of  course, 
are  likely  to  follow  severe  injuries  involving  the  cranial 
bones,  lacerating  the  cerebral  substance  and  setting  up 
suppurative  processes  in  the  brain  by  infection.  A  com- 
mon immediate  mental  condition,  according  to  my  obser- 
vation, has  been  a  semi-dazed  state  in  which  the  patient 
seemed  unable  to  get  rid  of  some  besetting  idefe  often 
connected  with  the  accident,  and  asked  over  and  over 
again  in  regard  to  it,  apparently  immediately  forgetting 
the  replies  received.  Sometimes,  and  this  is  rather  fre- 
quently the  case,  the  patient  appears  to  get  over  the  im- 
mediate effects  of  the  injury,  but  after  a  longer  or  shorter 
time  secondary  results  begin  to  appear:  cerebral  symp- 
toms, such  as  vertigo,  tinnitus,  cerebro-asthenic  symp- 
toms, incapacity  for  mental  exertion,  failure  of  memory 
and  of  attention,  sometimes  a  peculiar  obstinacy  and 
wrong-headedness  is  noticeable,  together  with  morbid 
impulses  and  moral  deterioration.  While  in  some  cases 
it  is  hard  to  say  that  the  patient  is  actually  insane  it  is 
very  evident  that  he  is  not  the  same  person  as  before. 
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This  change  may  be  progressive,  ending  in  more  or  less 
pronounced  dementia,  or  epilepsy  may  supervene — this 
last  is  perhaps  as  frequent  an  outcome  of  these  cases 
as  any  other.     The  locality  of  the  injury  may  affect  the 
form  of  tlie  mental  change ;  it  seems  probable  that  moral 
deterioration  and  general  change  of  character  are  most 
likely  to  be  observed  after  injurj'of  the  frontal  lobes  and 
more  noticeable  because,  when  these  are  most  involved, 
the  physical  symptoms  of  disorders  of  motor  functions 
and  sensation  are  less  likelj'  to  overshadow  them.     There 
is  also  after  brain  injury,  according  to  some  authorities, 
a  special  weakness  toward  alcohol  qr  drug  habits;  Mac- 
pherson  says  that  a  very  large  proportion  of  these  cases 
of  late-appearing  traumatic  insanity  take  to  alcohol  as  a 
habit,  and  Kraepelin  remarks  on  the  peculiarities  of  these 
subjects  toward  alcohol.     When  the  brain  mischief  has 
progressed  sufficiently  to  produce  decided  mental  symp- 
toms long  after  the  injury,  it  generally  implies  profound 
alterations  and  the  prognosis  is  correspondingly  unfavor- 
able.    The  condition  may  not  be  a  constant  one,  it  may 
take  on  the  remittent  form,  indicating  a  lesser  degree  of 
degeneration,  but  one  hardly  more  encouraging  as  regards 
the  final  outcome.     I  can  recall  few  if  any  cases  of  gen- 
uine traumatically  caused  insanity  of  the  Jate-appearing 
type  that  made  a  permanent  complete  or  even  approxi- 
mate recovery.     The  case  is  different  with  the  derange- 
ments directly  following  injury;  they  may  be  only  tem- 
porar3',  their  course  and  outcome  depending  on  whether 
there  has  been  a  lasting  lesion  set  up,  or  one  that  so 
embarrasses  intellectual  and  emotional  functions  as  to 
cause   functional  arrest,  or  leads  to  functional  perver- 
sion.    We  know  that  many  serious  injuries  of  the  brain 
occur  without  doing  this,  but  there  is  always  a  chance 
that  even  apparently  slight  injuries  may  be  followed  by 
serious  consequences.     Whatever  the  type  of  the  insan- 
ity, whether  dementia  ranging  from  perceptible  moral 
and  mental  weakness,  to  the  complete  form,  or  delusional 
or  periodic  maniacal  attacks,  the  prognosis  is  alike  du- 
bious. 

In  many  of  what  are  considered  ordinary  cases  of  in- 
sanity from  brain  injuries,  there  is  probably  an  epileptic 
element  that  can  be  determined  only  by  close  and  pro- 
longed observation.  Something  may  be  said  here  of  the 
popular  belief  that  occasionally  brain  traumatisms  may 
improve  an  existing  morbid  mental  condition.  Tliere  is 
little  if  any  reliable  medical  evidence  of  this,  and  all  that 
can  be  said  in  its  favor  is  that  its  impossibility  has  not 
been  demonstrated.  It  is  as  rational  to  believe  that  an 
accidental  traumatism  might  possibly  relieve  inti-acranial 
pressure  as  that  an  artificial  one  can  do  the  same  in  Lan- 
nelongue's  operation,  but  it  must  be  a  very  rare  and 
happy  accident. 

If  insolation  is,  as  some  recent  writers  have  held,  an  in- 
fectious febrile  disease,  it  would  not  be  correct  to  class 
mental  disorders  caused  by  it  as  traumatic  insanity.  It 
has  nevertheless  some  of  the  characteristics ;  the  frequent 
late  appearance  and  the  common  occurrence  of  epilepsy 
are  especially  notable.  In  my  personal  experience  how- 
ever, I  have  seen  more  cases  of  delusional  insanity  from 
this  alleged  cause  than  was  the  rule  from  other  traumatic 
causes.  It  is  probable  that  insolation  is  made  accountable 
tor  some  cases  of  insanity  in  which  its  action  has  been 
merely  an  incidental  one,  e.g.,  in  degenerates,  etc.,  but 
there  are  undoubtedly  cases  in  which  it  alone  is  respon- 
sible. *^ 

The  most  frequent  psychic  symptoms  following  sun- 
stroke are  said  to  be  general  weakness  and  incapacity  for 
mental  exertion  without  necessarily  active  derangement 
1  have  seen  a  number  of  cases  of  what  might  be  called 
late-appearing  paranoic  insanity,  and  in  one  or  two  cases 
mama  following  the  accident  and  credited  to  it  after  many 
months.  Cases  of  terminal  dementia  from  this  alleged 
cause  are  not  rare  in  asylums,  the  history  of  the  original 
disorder  being  often  lacking. 

The  treatment  of  traumatic  insanity  is  necessarily 
largely  symptomatic.  Cases  are  reported  of  cures 
through  surgical  operations,  and  it  is,  of  course,  possible 
that  comparatively  recent  cases  dependent  upon  tangible 
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lesions  may  thus  be  relieved,  but  some  at  least  of  the 
popular  stories  of  cures  of  long-standing  dementia,  etc., 
by  trephining  are  most  probably  apocryphal.  The  cases 
of  traumatic  insanity  of  long  duration  that  have  come 
under  the  observation  of  the  writer  were  generally  hope- 
less as  regards  recovery.  The  liability  of  recurrence  in 
apparently  recovered  cases  must  also  be  kept  in  mind ; 
the  association  of  traumatism  with  recurrent  insanity  is 
especially  noted  by  Bevan  Lewis. 

Recent  cases  of  mental  disorder  from  traumatism  should 
be  treated  like  other  recent  insanities,  keeping  in  mind 
the  cause,  and  if  there  is  any  probability  of  betterment 
by  surgical  operation  that  can  be  safely  resorted  to  the 
chance  should  be  taken.  Henry  M.  Bannister. 

XIV.  INSANITY  OF  THE  NEUROSES.— The  general 
neuroses,  of  which  the  most  important  to  us  are  hyste- 
ria, epilepsy,  neurasthenia,  and  chorea,  should  be  con- 
sidered from  two  standpoints,  according  as  they  affect 
previously  healthy  nervous  systems,  or  as  they  develop 
in  individuals  whose  nervous  systems  are  unstable  on 
account  of  hereditary  taint.  In  the  former  they  run 
their  course  without  involving  the  mental  processes,  but 
in  the  latter  some  mental  disturbance,  however  slight, 
will  result.  Notwithstanding  the  complexity  and  ex- 
treme diversity  of  the  symptomatology  of  the  psychoses 
dependent  upon  the  neuroses,  they  have  a  common 
pathogenic  basis,  but  the  degree  of  mental  disturbance, 
with  ensuing  deterioration,  does  not  bear  any  relation  to 
the  severity  of  the  antecedent  neurotic  condition. 

Htstbkical  Insanity. — Hysterical  insanity  is  a  psy- 
choneurosis  which  is  characterized  by  the  ease  and  rapid- 
ity with  which  psychic  disturbances  appear  and  disap- 
pear in  connection  with  physical  disorders,  such  as 
anaesthesias,  parsesthesias,  paralyses,  convulsions,  and 
anomalies  of  secretion,  without  marked  intellectual  dis- 
turbance. 

Etiology. — Hysteria  develops  upon  a  morbid  oonetitu- 
tional  basis,  defective  heredity  occurring  in  seventy  to 
eighty  per  cent,  of  cases.  Women  are  more  often  at- 
tacked than  men.  Defective  training  and  education  are 
important  causative  factors.  Mental  stigmata,  such  as 
irritability,  indolence,  "waywardness,  and  sudden  emo- 
tional changes,  are  often  recognized  in  early  life.  Chorea, 
headache,  defective  speech,  and  other  disorders  have 
sometimes  been  noticed.  Uterine  disease  is  undoubtedly 
a  potent  factor,  but  the  r61e  played  by  the  disturbance 
of  the  female  sexual  organs  is  not  clear.  The  nature  of 
hysteria  is  still  obscure.  The  best  explanation  is  offered 
by  Mbbius,  who  characterizes  hysteria  as  "  a  congenital 
morbid  mental  state  where  diseased  bodily  conditions 
are  produced  by  ideas, "  which  are  strongly  emotional  and 
sometimes  of  indefinite  content. 

Symptoms. — The  symptoms  of  hysterical  insanity  are 
psychical  and  physical.  The  psychical  are  those  contin- 
uously present  during  the  interparoxysmal  period,  while 
the  dreamy  states  characteristic  of  the  crises  or  attacks, 
ajjpear  only  in  the  paroxysmal  periods. 

Psychical  Symptoms.  Patients  are  usually  deficient  in 
intellect,  although  sometimes  well  endowed  as  regards 
artistic  attainments.  They  apprehend  clearly  and  observe 
correctly  their  environment,  especially  its  defects.  Judg- 
ment is  always  impaired,  although  patients  may  appear 
bright  and  vivacious.  They  are  attracted  by  anything 
new,  adopt  peculiarities  in  dress,  become  zealous  adher- 
ents of  various  religious  sects,  and  keenly  enjoy  any- 
thing sensational.  Their  memory  is  retentive  and  per- 
ception unimpaired,  but  they  are  prone  to  misrepresent, 
amplify,  fabricate,  crave  sympathy,  and  create  sensations. 

The  mental  life  is  largely  controlled  by  the  emotions, 
which  are  subject  to  frequent  and  abrupt  changes. 
Emotional  instability  and  lack  of  self-control  are  shown 
by  sentimentality,  irritability,  capriciousness,  and  fre- 
quent alterations  of  mood,  which  at  one  time  is  joyous, 
and  the  next  tearful.  Tiie  intense  egotism  and  ever- 
wakeful  self -consciousness  are  characteristic,  and  are  of- 
ten associated  with  a  morbid  introspection,  which  induces 
a  continual  watching  of  the  mental  and  physical  processes. 
Vol.  v.— 7 


Thoughts  of  self  dominate,  and  no  attention  is  paid  to 
the  interests  of  others.  Trifling  discomforts  receive  ex- 
aggerated attention,  and  painful  sensations  linger  long 
after  the  removal  of  the  cause.  The  whole  life  seems  to 
centre  about  their  disease.  They  become  fond  of  inva- 
lidism, consult  numerous  physicians  to  whom  they  mi- 
nutely detail  their  symptoms,  and  are  ready  to  adopt  any 
new  method  of  treatment,  even  if  attended  by  considera- 
ble suffering.  A  certain  class  of  patients  are  continually 
tormented  by  terrible  thoughts,  ungrounded  fears,  fright- 
ful dreams,  alleged  hallucinations,  etc.  Threats  and 
sometimes  melodramatic  attempts  at  suicide  are  made, 
such  as  tying  a  ribbon  about  the  neck,  jumping  into 
shallow  water,  etc. 

The  enfeeblement  of  the  will  may  be  shown  by  in- 
creased susceptibilit|y  to  external  influences.  Ordinary 
acts,  such  as  speaking,  writing,  walking,  eating,  etc., 
become  difficult,  and  may  render  the  patient  unfit  for  the 
ordinary  avocations  of  life.  Patients  are  often  obstinate 
in  their  adherence  to  demoralizing  influences,  occasion- 
ally subjecting  themselves  to  pain  and  great  discomfort 
for  insufficient  reasons,  even  refusing  to  speak  or  take 
nourishment.  Their  conduct  accords  with  their  prevail- 
ing mental  state,  and  is  unstable  and  erratic.  A  longing 
for  adventure  and  a  desire  to  pose,  are  characteristic. 
Some  are  frank  and  vivacious  in  manner,  others  reserved 
and  bashful,  or  silly  and  sentimental.  They  have  little 
disposition  for  earnest  work,  lack  perseverance,  become 
easily  exhausted,  and  always  spare  themselves.  On  the 
other  hand,  they  spend  much  time  with  trifles,  arranging 
and  rearranging  bric-a-brac  and  dilly-dallying  with  their 
toilet.  The  vehemence  of  the  patient's  expression  does 
not  correspond  to  the  intensity  of  the  emotions,  as  it  is 
not  unusual  to  witness  copious  weeping,  or  even  fainting 
during  the  recital  of  sufferings  which  have  no  existence 
except  in  the  vivid  imagination  of  the  patient. 

These  mental  symptoms  merely  give  a  general  clinical 
picture  of  hysterical  insanity,  but  each  case  presents  dis- 
tinct peculiarities  and  should  be  studied  individually. 

Physical  Symptoms.  The  physical  symptoms  of  hys- 
terical insanity  are  more  conspicuous,  and  are  generally 
regarded  as  more  important  than  the  mental.  They  con- 
sist of  certain  functional  disturbances,  such  as  paralyses 
of  different  limbs,  choreiform  movements,  contractures, 
localized  and  general  convulsions,  aphonia,  impairment 
of  speech,  numerous  sensory  disturbances,  including  par- 
esthesias, anaesthesias,  hyperaisthesias,  various  visual 
disordcj's,  globus,  clavus,  singultus,  fainting  spells,  loss 
of  appetite,  obstinate  vomiting,  and  disturbance  and 
anomalies  of  secretion.  These  are  dependent  in  appear- 
ance, persistence,  and  departure  upon  psjxhic  influence, 
and  do  not  follow  any  anatomical  or  physiological  rules. 
Convulsive  movements,  or  hemicrania,  can  often  be  made 
to  disappear  by  pj'essure  upon  the  eyeballs.  An  unex- 
pected dash  of  cold  water  upon  the  face,  or  firm  pressure 
over  the  ovaries  or  hypogastric  region,  often  causes  the 
disappearance  of  paralyses  and  contractures.  Bedridden 
patients  can  sometimes  be  rapidly  aroused  by  a  sharp 
command,  new  environment,  or  as  a  result  of  some  sudden 
freak.  The  transformation  is,  however,  generally  of 
brief  duration,  and  even  still  more  distressing  symptoms 
than  the  former  may  return. 

A  prominent  feature  is  the  disappearance  of  the  symj:!- 
toms  when  the  patients  believe  themselves  unobserved, 
and  the  reappearance  of  the  same  when  their  illness  is 
referred  to  or  when  confronted  by  a  physician.  Further 
attempts  at  dissimulation  are  observed  in  efforts  to  pro- 
duce ulcers,  pricking  the  gums  to  make  bloody  sputa,  or 
secretly  removing  faeces  to  convince  the  physician  that 
the  bowels  are  occluded,  etc.  ' 

Psychic  Disturbances. — Of  the  transitory  psychic  dis- 
turbances, the  dreamy  states  are  the  most  prominent. 
They  are  characterized  by  marked  clouding  of  conscious- 
ness, which  may  either  follow,  take  the  place  of,  termi- 
nate in,  or  be  interrupted  by  an  hysteiical  convulsion. 
The  patients  lie  quietly  with  relaxed  limbs,  occasionally 
showing  slight  rigidity,  breathing  quietly,  with  slow 
pulse  rate,  and  the  eyes  turned  upward  or  rotated  late- 
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rally.  They  are  Irresponsive,  except  to  a  powerful 
stimulus,  which  sometimes  entirely  arouses  them.  Such 
a  condition  may  last  for  from  a  few  hours  to  weeks,  and 
is  only  interrupted  by  occasional  convulsions  and  short 
lucid  intervals,  during  which  food  may  be  taken.  Some- 
times the  dreamy  state  simulates  ordinary  or  profound 
sleep,  with  deep  and  regular  respiration,  but  is  usually 
of  short  duration,  with  gradual  awakening,  and  no  recol- 
lection of  the  disorder.  Somnambulism  may  be  consid- 
ered a  phase  of  the  dreamy  state,  and  may  occur  during 
the  natural  sleep  of  hysterical  patients  or  during  the  day- 
time, either  independently  or  in  connection  with  a  con- 
vulsive attack  or  fits  of  "laughing  or  crying.  Another 
form  of  dreamy  state  appears  in  connection  with  the 
delirious  excitement  of  a  severe  hysterical  attack.  Con- 
sciousness is  markedly  clouded,  and  there  are  many  hal- 
lucinations. Ecstatic  mystical  visions  are  seen  or  fright- 
ful ordeals  experienced.  The  dominating  emotional  state 
is  indicated  by  the  manner  and  expression. 

Younger  patients  present  still  another  form  of  the 
dreamy  state,  in  which  the  clouding  of  consciousness  is 
moderate  and  does  not  prevent  the  recognition  of  their 
environment.  They  usually  exhibit  a  happy,  unre- 
strained mood,  occasionally  with  marked  silly  behavior. 
All  sorts  of  foolish  pranks  are  performed,  such  as  the 
imitation  of  cries  and  behavior  of  animals,  screaming,  etc. 
The  morbid  characteristic  of  this  apparently  conscious 
behavior  is  emphasized  when,  as  occasionally  happens, 
it  terminates  in  a  light  convulsive  seizure,  followed  by  a 
brief  period  of  depression,  with  no  remembrance  of  aute- 
cedent  events. 

The  memory  of  events  prior  to  and  during  these  differ- 
ent dreamy  states  is  always  much  confused,  and  some- 
times completely  abolished.  Some  cases  present  a  sort  of 
dual  personality.  Sometimes  during  an  attack  a  partic- 
ular period  of  a  patient's  life  is  lived  over  again.  Such 
alterations  of  personality  arise  only  under  the  influence 
of  auto-suggestion. 

There  still  remain  to  be  mentioned  certain  mental  dis- 
turbances of  brief  duration,  which  are  characterized  by  a 
gloomy  and  anxious  mood,  sometimes  accompanied  by 
delusions  of  self  accusation  and  indefinite  hallucinations. 
Conditions  of  excitement  arising  as  the  result  of  jealousy, 
spite,  and  the  like,  more  frequently  appear  in  the  form 
of  passionate  outbreaks  with  violent  abuse,  although 
sometimes  accompanied  by  a  tendency  to  destructiveness. 
They  usually  pass  ofE  in  a  few  hours. 

The  course  of  hysterical  insanity  is  usually  protracted, 
extending  over  many  years,  during  which  the  individual 
symptoms  may  show  the  most  varied  changes. 

Diagnosis. — The  diagnosis  is  far  more  difficult  in  hys- 
teria in  the  male,  and  especially  in  differentiating  the 
insanity  of  degeneracy.  In  the  degenerate  state  the  course 
is  more  uniform,  and  the  dreamy  states  and  various  phys- 
ical symptoms  are  absent.  The  differentiation  from  epi- 
lepsy is  considered  under  that  disease,  but  it  is  necessary 
to  differentiate  the  dreamy  states  of  hysteria  from  those 
of  epilepsy.  In  the  dreamy  states  of  hysteria  the  beha- 
vior is  quiet  and  the  emotional  disturbance  slight,  while 
in  epilepsy  there  are  great  irritability,  fear,  and  frequently 
violence.  In  tlie  interparoxysmal  periods  the  hysterical 
patient  usually  displays  rapid  emotional  changes,  and  the 
symptoms  depend  upon  external  influences,  while  in  epi- 
lepsy the  characteristic  irascibility,  violence,  and  evi- 
dences of  mental  impairment  are  dependent  upon  tlie 
seizures. 

Prognosis. — "While  the  prospects  are  good  for  the  disap- 
pearance of  the  several  attacks,  it  is  not  favorable  for  the 
future  of  the  patient,  who  is  apt  to  suffer  from  a  recur- 
rence of  the  same  or  other  hysterical  symptoms.  Re- 
markable temporary  cures  are  sometimes  efl'ected  by  the 
removal  of  prominent  exciting  causes,  such  as  disease  of 
the  sexual  organs,  defective  manner  of  living,  etc.  Hys- 
teria in  the  male,  with  hypochondriacal  complaints,  is 
resistive  to  all  modes  of  treatment. 

Treatment. — The  element  most  essential  to  the  success- 
ful treatment  of  the  disease  lies  in  the  personality  of  the 
physician,  who  must  inspire  the  patient  with  confidence. 


Isolation  of  the  patient  is  essential,  except  in  the  lighter 
forms  of  the  disease,  and  can  best  be  effected  in  a  small 
sanatorium  under  the  direct  supervision  of  a  physician, 
although  the  same  object  may  be  accomplished  at  home 
by  the  aid  of  an  efficient  nurse.  Under  any  circum- 
stances the  patient  should  be  given  over  entirely  into  the 
hands  of  the  physician,  who  is  then  in  a  position  to  bring 
about  great  improvement,  and  often  recovery,  by  the  use 
of  simple  remedies.  Careful  physical  examination  should, 
of  course,  be  made  of  each  patient,  and  a  general  tonic 
regimen  prescribed  if  necessary.  Of  the  mechanical 
measures  for  the  treatment  of  hysteria,  the  most  impor- 
tant are  hydrotherapy,  electricity,  massage,  exercise,  and 
employment. 

There  are  various  methods  of  applying  water,  but  the 
best  results  are  probably  obtained  by  the  use  of  the 
douche  and  spray,  drip  sheet,  and  by  ablution  or  plunge. 
Collins  regards  the  tonic  bath  as  best  adapted  to  the 
treatment  of  hysteria.  In  the  use  of  the  bath  hystero- 
genetic  zones  should  be  protected,  in  order  to  avoid  in- 
ducing an  attack  of  hysteria,  and  reaction  should  be 
facilitated  by  passive  movements,  walking,  or  light  gym- 
nastics, continued  tor  twenty  or  thirty  minutes  after  the 
bath.  It  is,  of  course,  desirable  where  possible  to  avail 
one's  self  of  the  facilities  afforded  by  a  hydriatic  institu- 
tion, but  the  same  treatment  can  be  accomplished  at  horiie 
with  water  under  sufficiently  high  pressure,  by  the  use  of 
a  detachable  hose  and  tube.  The  faradic  current  afl'ords 
the  best  method  of  applying  electricity,  and  is  frequently 
of  service  in  improving  the  nutrition  and  relieving  the 
anaestliesia  and  hypersesthesia.  The  daily  routine  should, 
in  addition,  include  rest  and  relaxation,  with  proper  ex- 
ercise, the  latter  best  secured  by  massage,  gymnastics, 
and  out-of-door  exercise.  Disease  of  the  genital  organs 
may  require  surgical  interference.  Removal  of  diseased 
or  even  normal  ovaries  has  been  followed  by  improve- 
ment, but  such  drastic  procedures  are  now  generally  re- 
garded as  unwarranted  and  of  more  detriment  than  bene- 
fit. Hypnotism  is  of  value,  but  it  should  be  borne  in 
mind  that  its  use  is  apt  to  establish  an  undesirable  depend- 
ency of  the  patient  upon  the  physician.  In  mild  cases 
suggestive  therapeutics  is  of  value  in  overcoming  indi- 
vidual hysterical  symptoms,  such  as  paralyses,  sensory 
disturbances,  and  tremor.  In  the  treatment  of  hysterical 
attacks,  the  patient  can  be  restored  to  clear  consciousness 
by  a  brisk  command,  or,  if  this  fails,  by  a  dash  of  cold 
water  upon  the  face,  the  use  of  the  electric  brush,  or 
pressure  upon  the  ovaries  or  upon  the  hysterogenetic 
zones.  Inhalation  of  chloi-oform  may  be  necessary  in 
some  exceptionally  severe  cases. 

Epileptic  Insanity. — Epileptic  insanity  is  a  form  of 
mental  derangement  accompanying  epilepsy,  character- 
ized by  a  varying  degree  of  mental  deterioration,  evi- 
denced by  emotional  instability,  impulsiveness,  moral 
perversion,  and  impairment  of  the  intellect  and  memory, 
with  incapacity  for  production.  It  also  includes  certain 
periodical  disturbances,  denominated  transitory  ill-humor 
and  dreamy  states.  The  mental  disturbances,  however, 
which  occur  in  epilepsy  present  great  differences.  Some 
individuals  suffer  from  distinct  epileptic  attacks,  and  in 
the  intervals  do  not  exhibit  the  least  mental  abnormality, 
although  as  a  rule  the  neurosis  induces  more  or  less  men- 
tal impairment.  Milder  conditions  of  irritability  and 
mental  weakness  may  not  be  very  striking,  yet  they  are 
apt  to  pass  into  severe  mental  disorders. 

Etiology.— VXifectx-vn  heredity  is  the  most  frequent  cause 
of  epilepsy,  appearing  in  eighty-seven  per  cent,  of  cases 
in  which  a  complete  family  history  was  obtained,  while 
in  over  twenty-five  per  cent,  epilepsy  had  existed  in  the 
parents.  Alcoholism  is  another  potent  causative  factor. 
Neumann  states  that  in  neai-ly  twenty-four  per  cent,  of 
cases  one  or  both  parents  had  been  addicted  to  the  exces- 
sive use  of  alcohol.  The  abuse  of  alcohol  as  a  cause  of 
epilepsy  is  evidenced  by  the  frequency  with  which  it  ap- 
pears in  chronic  alcoholism,  and  the  great  intolerance  to 
Its  use  manifested  by  epileptics.  Various  physical  stig- 
mata, evidences  of  congenital  defect,  such  as  malfor- 
mation of  the  skull,  microcephaly,  hydrocephalus,  etc., 


98 


REFERENCE   HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


Insanity, 
Insanity. 


should  not  be  regarded  as  actual  causes,  but  rather  as 
excitants  of  convulsions.  In  a  certain  number  of  cases  a 
direct  relation  may  be  traced  between  head  injuries  and 
epilepsy,  but  the  numerous  scars  so  frequently  found 
upon  the  head  are  more  frequently  the  results  than  the 
causes  of  the  malady.  It  is  not  uncommon  for  epilepsy 
to  develop  at  puberty,  at  the  period  of  involution,  and 
in  senility. 

Pathology. — As  all  epileptics  are  not  insane,  the  pathol- 
ogy of  epileptic  insanity  must  be  based  upon  the  seizures 
plus  the  heredity,  including  constitutional  defects,  and 
other  factors  with  whose  nature  and  influence  we  are  not 
sufficiently  acquainted.  Probably  the  most  important 
anatomical  changes  found  in  the  epileptic  brain  are  the 
increase  of  neuroglia  tissue,  especially  in  the  superficial 
layer  of  the  cortex,  and  sometimes  in  isolated  foci,  and 
sclerosis  of  the  cornu  ammonis.  The  consensus  of  opinion 
points  to  a  toxic  condition  arising  from  faulty  metabo- 
lism as  the  cause  of  the  periodicity  of  the  seizures,  and 
the  tendency  of  the  nervous  system  periodically  to  react 
to  any  continued  irritation,  the  convulsions  being  imme- 
diately due  to  the  deleterious  substance  found  in  the 
blood.  Epilepsies,  however,  due  to  brain  lesions,  cannot 
be  explained  on  this  toxic  basis. 

Symptoms. — Epilepsy  may  exist  for  years  without  ob- 
vious mental  impairment,  but  in  a  majority  of  cases  in- 
tellectual activity  is  impaired,  though  in  a  much  less  de- 
gree than  the  emotions  and  volitions. 

All  cases  of  epileptic  insanity  usually  present  more  or 
less  pronounced  intellectual,  moral,  and  emotional  dis- 
turbance. Apprehension,  however,  is  fairly  keen,  orien- 
tation normal,  consciousness  generally  clear,  but  attention 
is  usually  impaired. 

Hallucinations  are  infrequent,  except  in  the  dreamy 
states.  When  present  they  are  generally  of  a  religious 
character.  Illusions  frequently  occur  for  a  short  time 
before  and  after  attacks  of  grand  mal. 

Delusions  are  uncommon  except  in  the  dreamy  states, 
when  they  are  either  accompanied  by,  or  dependent  upon, 
auditory  and  visual  hallucinations,  and  are  almost  inva- 
riably of  an  ecstatic  or  terrifying  character. 

Ideation  is  limited,  and  there  is  a  strong  tendency  in 
conversation  to  detail  and  circumstantiality.  Essential 
points  in  narratives  are  obscured  by  a  multitude  of  data 
and  irrelevant  and  unessential  accessories.  Connection 
usually  is  not  lost,  but  the  aim  is  attained  by  circuitous 
paths. 

Judgment  is  impaired,  the  degree  depending  upon  the 
amount  of  mental  deterioration.  The  true  relation  of 
ideas  is  obscured  or  even  lost,  and  the  most  senseless  and 
fantastic  schemes  are  frequently  devised,  with  inabil- 
ity to  recognize  the  incongruity  between  the  plans  and 
the  limited  ability.  Epileptics  generally,  however,  have 
some  insight  into  their  condition,  and  recognize  in  a  meas- 
ure the  nature  of  their  disabilities.     A  few  deny  seizures. 

Memory  is  always  more  or  less  impaired.  Prominent 
events  frequently  repeated  may  be  recalled,  but  events, 
whether  recent  or  remote,  connected  with  the  general 
course  of  life,  are  more  or  less  indistinct  and  hazy. 

The  narrowness  of  thought,  due  principally  to  faulty 
memory,  naturally  leads  to  a  great  prominence  of  self, 
especially  noticeable  in  the  conversation  of  epileptics. 
Another  striking  symptom  is  the  religious  content  of 
thought,  resulting  in  the  quoting  of  Scripture,  engaging 
in  prayer,  exhorting  associates,  reading  the  Bible,  etc. 
Many  are  curioas  and  meddlesome,  and  continually  in- 
terfering with  others. 

The  majority  of  epileptics  show  great  emotional  varia- 
tions, but  ordinarily  they  present  a  state  of  emotional 
indifference.  Increased  irritability,  however,  usually 
exists,  and  is  manifested  just  before  or  after  a  seizure  by 
frequent  outbreaks  of  excitement,  and  alternations  from 
elation  to  depression,  or  the  reverse.  Sudden  uncontrol- 
lable impulses  are  frequent  and  characteristic  symptoms 
of  epileptic  insanity.  Assaults  are  made  with  or  without 
provocation,  and  severe  and  dangerous  injuries  inflicted. 
Homicidal  acts  are  not  infrequent,  but  suicidal  impulses 
are  rare. 


Apart  from  morbid  impulses,  the  conduct  is  usually 
good.  The  ordinary  proprieties  of  life  are,  observed  un- 
less deterioration  is  profound. 

Epileptics  as  a  class  have  but  little  or  no  initiative,  but  i 
if  carefully  directed  are  capable  of  doing  routine  work. ' 
But  little  capacity  is  shown  where  the  higher  grades  of 
mental  and  physical  training  are  requisite. 

The  seizures  are  the  most  important  pliysical  symptoms 
in  epileptic  insanity,  and  may  assume  the  type  of  grand 
or  petit  mal.  The  former  may  be  preceded  by  an  aura, 
followed  by  a  cry,  a  fall,  and  tonic  followed  by  clonic 
convulsions,  usually  localized  at  first,  but  I'apidly  be- 
coming general.  During  the  convulsions,  which  may 
last  from  two  to  ten  minutes,  consciousness  is  lost,  but 
gradually  returns  within  a  period  of  a  few  minutes  to 
several  hours.  Twenty  to  several  hundred  attacks  of 
grand  mal  may  occur  in  status  epilepticus  without  resto- 
ration of  consciousness.  In  petit  mal  there  is  a  transitory 
loss  of  consciousness,  either  with  or  without  slight  con- 
vulsive movements,  usually  lasting  one  or  two  seconds. 
The  reflexes  are  abolished  during  the  convulsions,  and  in 
some  cases  are  not  restored  for  some  hours.  , 

The  speech  of  epileptics  is  often  drawling,  jerky,  or 
strongly  accented.  Organic  and  functional  disease  of 
the  heart  is  quite  frequent,  and  the  pulse  rate  is  often 
increased. 

The  following  mental  states  are  recognized  on  an  epi- 
leptic basis :  1.  Transitory  111  Humor.  3.  Dreamy  States, 
in  wliich  are  included  Pre-  and  Post-Epileptic  Insanity, 
Epileptic  Stupor,  Anxious  Delirium,  Conscious  Delir- 
ium, and  Dipsomania. 

1.  Transitory  Ill-Humor.  This  form  is  characterized 
by  the  extraordinary  resemblance  which  the  separate  at- 
tacks bear  to  each  other,  presenting  the  same  recurring, 
complaints,  delusions,  and  impulses.  The  attacks  are  of 
varying  intensity,  and  often  come  on  in  the  morning. 
Patients  awake  peevish,  faultfinding,  irritable,  threaten- 
ing, and  quarrelsome,  often  commit  unprovoked  assaults, 
break  glass,  destroy  furniture,  and  use  profane  and  ob- 
scene language.  Occasionally  they  display  vague  hal- 
lucinations and  express  persecutory  delusions.  These  at- 
tacks usually  occur  after  a  seizure,  but  may  precede  it, 
the  convulsions  geuerally  clearing  the  mental  atmosphere. 
The  average  duration  is  a  few  hours,  but  may  persist  a 
week  or  more.  Amendment  is  gradual,  and  is  followed 
by  a  striking  feeling  of  well-being. 

3.  Dreamy  States.  The  essential  feature  characteriz- 
ing this  form  of  mental  disorder  is  the  more  oi;  less  pro- 
found clouding  of  consciousness.  Transitory  ill-humor 
often  precedes  these  dreamy  states,  and  there  is  no  sharp 
line  of  demarkation  between  the  two. 

Pre-Epileptic  Insanity  often  presents  all  sorts  of  mor- 
bid sensory  impressions,  such  as  flashes  of  light,  impair-, 
ment  of  vision,  indefinite  or  strange  sounds,  peculiar 
odors,  parsesthesias,  etc.  There  may  be  associated  fixed 
ideas,  mistaken  identifications,  monotonous  repetitions  of 
words  or  phrases,  involuntary  or  grotesque  movements, 
and  imperative  impulses  to  strike,  kill,  destroy  articles, 
etc.  In  a  short  time  consciousness  becomes  more  and 
more  clouded,  and  the  convulsions  begin,  terminating  in 
a  stuporous  condition,  lasting  for  hours  or  days. 

Post-Epileptic  Insanity  is  more  common  than  the  former 
and  is  characterized  by  a  deep  dazedness  lasting  for  hours 
or  even  days.  Difficulty  of  comprehension,  confused 
speech,  partial  or  complete  disorientation,  aimless  wan- 
derings, collecting  of  rubbish,  and  drinking  of  urine  are 
often  prominent  symptoms.  Sensory  disturbances  are 
undoubtedly  present,  but  cannot  be  ascertained  from  the 
patient  on  account  of  the  complete  amnesia.  The  normal 
mental  and  emotional  attitude  is  generally  gradually  re- 
gained. 

Psychic  Epilepsy.  Mental  and  emotional  disturbances 
characterized  by  suddenness  of  onset  and  marked  cloud- 
ing of  consciousness,  occurring  in  place  of,  or  following, 
a  seizure,  are  denominated  psychic  equivalents.  These 
conditions  generally  come  on  without  warning,  and  are 
more  liable  to  occur  in  patients  who  have  seizures  at 
long  intervals.     The  essential  feature  is  the  disturbance 
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of  consciousness.  Patients  are  confused,  move  and  act  in 
a  mechanical  or  automatic  manner,  and  often  present 
evidences  of  illusions,  hallucinations,  and  delusions. 
They  wander  aimlessly  about,  do  not  appear  to  recognize 
any  one,  and  reply  incoherently  to  questions.  Fixed  and 
peculiar  positions  are  sometimes  assumed,  and  occasion- 
ally there  is  heightened  excitement  or  gloomy  stupor, 
during  which  they  expose  their  person,  masturbate 
openly  and  shamelessly,  and  attempt  sexual  assaults. 
Some  cases  of  somnambulism  occurring  in  epileptics 
should  be  regarded  as  a  form  of  psychic  epilepsy.  TJie 
numerous  criminal  acts  committed  during  these  periods 
demonstrate  the  extreme  importance  of  the  recognition 
of  psychic  equivalents. 

The  history  of  previous  attacks  of  grand  or  petit  mal, 
the  absence  of  motive  or  attempt  at  concealment,  and 
either  the  complete  amnesia,  or  hazy  recollection,  of  vphat 
has  happened  should  render  the  diagnosis  clear. 

Epileptic  Stupor.  In  epileptic  stupor  the  clouding  of 
consciousness  is  of  ten  extreme  and  prolonged.  It  usually 
lasts  one  or  two  weeks,  but  may  last  much  longei'.  Pa- 
tients may  eat,  speak,  or  perform  certain  mechanical 
movements,  but  without  clear  understanding.  The 
same  attitude  is  maintained  for  hours  or  even  days,  and 
the  expression  justifies  the  inference  that  the  emotional 
sphere  is  dominated  by  confused  terrorizing  delusions, 
although  sometimes  the  demeanor  indicates  happiness,  or 
religious  ecstasy.  Patients  are  often  indifferent,  unre- 
sponsive, remain  in  bed,  and  soil  themselves.  Sometimes 
active  resistance  is  shown  if  they  are  disturbed,  and  im- 
Ijulsive  attacks  and  suicidal  attempts  are  not  infrequent. 
Sensibility  is  blunted,  reflexes  are  abolished,  and  sometimes 
a  temporary'  catalepsy  is  seen.  Pood  is  either  vyholly  or 
partially  refused.  Recollection  of  the  events  is  largely  or 
completely  lost.     Restoration  is  generally  gradual. 

Anxious  Delirium  is  more  frequent  than  stupor,  and 
may  occur  independently  of  the  convulsive  seizures.  It 
develops  suddenly,  varies  in  duration  from  a  few  hours 
to  two  weeks,  and  is  often  preceded  by  fixed  and  recur- 
ring hallucinations.  Orientation  is  lost,  apprehension 
clouded,  and  hallucinations  and  delusions  are  usually  of 
a  terrifying  character.  Patients  assert  that  they  must  be 
ptmished,  have  committed  murder,  are  surrounded  by 
devils,  etc.  They  wade  in  blood,  their  parents  are  per- 
ishing, everytliing  is  being  blown  into  atoms,  etc.  Some- 
times God  and  Christ  appear,  and  carry  them  in  splendid 
chariots  to  heaven,  but  ecstatic  feelings  are  transitory, 
and  the  dominating  ideas  are  those  of  dread  and  fear. 
Some  patients  commit  brutal  and  almost  incredible  out- 
rages, while  others  try  to  run  away  to  escape  horrors  and 
dangers  which  confront  them.  Consciousness  is  gener- 
ally gradually  restored,  but  sometimes  clears  up  sud- 
denly after  a  jsrolonged  sleep. 

Conscious  Delirium  is  a  rare  form,  wliich  either  follows 
a  seizure  or  appears  as  a  psychic  equivalent.  Patients 
appear  conscious,  but  apprehension  is  greatly  clouded. 
Answers  to  simple  questions  are  coherent  and  relevant, 
but  close  observation  reveals  confusion  and  disorienta- 
tion. The  disposition  is  irritable,  usually  anxious,  but 
sometimes  elated,  and  delusional  ideas  lead  to  impulsive 
acts.  Crimes  such  as  arson,  theft,  desertion,  and  sexual 
assaults  are  committed,  with  apparent  unclouded  con- 
sciousness, but  without  insight  into  their  .significance. 
Tlie  attacks  maj^  last  weeks  or  even  months,  or  frequent 
attacks  may  occur  at  brief  intervals. 

Dipsomania.  Alcohol  is  a  frequent  caiise  of  epilepsy, 
and  often  arouses  a  latent  epileptic  endowment.  Dipso- 
mania resembles  epilepsy  in  many  ways,  inasmuch  as 
there  is  a  paroxysmal  impulse  to  the  senseless  abuse  of 
spirituous  liquors.  Attacks  begin  with  symptoms  resem- 
bling periodical  epileptic  distemper.  There  are  uneasi- 
ness, anxiety,  despondency,  irritability,  anorexia,  insom- 
nia, and  sometimes  sexual  excitement,  accompanied  by 
an  apparently  irresistible  impulse  to  quiet  morbid  sensa- 
tions by  indulgence  in  alcoholic  stimulants.  ■Notwith- 
standing the  large  quantities  of  alcohol  ingested,  com- 
plete drunkenness  is  rai'e.  After  a  longer  or  shorter 
period,  drinking  is  suddenly  discontinued,  and  is  often 


followed  by  nausea,  vomiting,  catarrlial  gastritis,  un- 
steady movements,  and  tremor.  Occasionally  delirium 
and  hallucinations  supervene.  Only  a  hazy  recollection 
is  generally  retained  of  the  debauch,  and  there  is  often 
deep  contrition,  with  abhorrence  and  abstinence  from  alco- 
liol  until  the  next  outbreak. 

Diagnosis. — The  occurrence  of  the  characteristic  con- 
vulsions generally  renders  the  diagnosis  of  epileptic  men- 
tal disturbance  easy,  but  epileptic  insanity  should  be 
differentiated  from  hysteria,  dementia  paralytica,  and 
the  katatonio  form  of  dementia  prsecox. 

In  hysterical  insanity  there  is  more  diversity  in  the 
development  of  the  seizures,  which  are  more  frequently 
induced  by  external  influences  than  in  epilepsy.  Con- 
sciousness "is  never  wholly  abolished,  and  sudden  invol- 
imtary  falls,  with  serious  injuries  and  biting  of  the 
tongue,  are  almost  never  seen. 

Dementia  paralytica  sometimes  begins  with  epilepti- 
form .seizures,  but  other  symptoms,  such  as  impaired 
pupillary  reflex,  characteristic  speech  disturbance,  ataxia, 
inco-ordination,  etc.,  clear  up  the  diagnosis. 

The  epileptic  dreamy  state  may  be  mistaken  for  kata- 
tonia.  In  the  latter  we  find  negativism,  muscular  tension, 
passive  resistance,  correct  execution  of  commands,  mut- 
ism, stereotypy,  with  less  disturbance  of  perception  and 
orientation.  In  epilepsy  there  is  anxious  resistance  with 
indifference  to  orders,  associated  with  frequent  assaults, 
atrocities,  etc. 

Prognosis. — The  prognosis  of  epileiJtic  insanity  depends 
essentially  upon  its  cause  and  time  of  onset.  Pure  epi- 
lepsy may  disappear  spontaneouslj'.  Epilepsy  dependent 
upon  gross  brain  lesion  is  incurable.  When  following  head 
injuries  some  recoveries  have  been  recorded.  Improve- 
ment rarely  occurs  in  cases  in  which  attacks  of  stupor  or 
dreamy  states  have  occurred.  In  epilepsy  developing 
late  in  life  the  outlook  is  very  unfavorable.  In  alcoholic 
epilepsy  treatment  often  results  in  cure  or  great  improve- 
ment. As  regards  life,  Dr.  Worcester  has  found  that  sixty 
per  cent,  of  epileptics  die  as  a  result  of  their  seizures. 

Treatment. — In  cases  in  which  there  are  undoubted  cra- 
nial injuries  or  focal  diseases,  surgical  interference  is  de- 
manded. The  results  are  generally  unsatisfactory,  al- 
though long-continued  improvement  has  resulted  from 
simple  ventilation  of  the  brain  by  trephining.  Sources 
of  reflex  irritation,  such  as  nasal  polypi,  decayed  teeth, 
ingrowing  toe  nails,  phimosis,  paraphimosis,  etc.,  should 
be  removed.  Careful  attention  should  be  paid  to  the 
alimentary  system  and  the  diet.  The  latter  should  be 
nutritious,  but  the  excessive  use  of  meat  is  to  be  avoided. 
As  every  epileptic  is  more  or  less  intolerant  of  alco- 
hol,complete  abstinence  is  essential.  While  innumerable 
remedies  have  been  used  in  the  treatment  of  epilepsy,  no 
drug  exerts  so  powerful  an  influeuce  over  convulsive 
attacks  as  the  bromide  of  potassium,  or  combinations  of 
bromine  with  sodium  or  ammonium.  The  former  may 
be  given  combined  with  small  doses  of  Fowler's  solution 
for  long  periods  of  time  without  inducing  bromism  or 
producing  the  troublesome  acne.  Some  patients  are  in- 
tolerant of  its  use,  becoming  more  irritable  and  quarrel- 
some ;  others  are  reduced  to  a  stuporous  condition,  result- 
ing in  rapidly  increasing  men  tal  deterioration.  Prolonged 
experience  is  requisite  to  select  cases  suitable  for  pro- 
tracted bromide  treatment,  as  each  case  must  be  judged 
individually,  but  it  should  be  tried  in  all  cases. 

When  status  epilepticus  occurs,  compression  of  carotids 
should  be  tried,  and  the  administration  of  chloral  hydrate 
and  bromides  by  enema. 

Chorea  Iksaniens.— Although  psychical  disturbance 
is  rarely  absent  in  chorea,  fortunately  in  the  majority  of 
cases  it  is  veiy  slight,  and  consists  principally  of  disturb- 
ances of  memory  and  attention  and  of  emotional  instabil- 
ity, evidenced  by  irritability,  peevishness,  and  depression. 

In  chorea  insaniens  these  psychic  defects  increase  until 
a  real  psychosis  is  developed.  The  subjects  are  usually 
young  females  at  the  age  of  puberty,  although  the  dis- 
ease may  occur  as  the  result  of  pregnancy.  The  mental 
symptoms  may  precede  the  choreic  movements,  but  they 
usually  occur  after  the  motor  phenomena  have  become 
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intense  and  violent.  Commonly  the  case  begins  as  one  of 
ordinary  chorea,  with  sudden  development  of  the  special 
symptoms.  Within  a  short  time  tlie  choreic  movements 
become  general,  violent,  and  almost  incessant,  and  active 
dehrium  speedily  develops.  In  a  less  aggravated  form 
of  the  disease  a  delusional  condition  is  developed,  with 
extreme  loquaciousness.  Fever  is  generally  but  not  in- 
variably an  accompaniment,  and  the  temperature  some- 
times reaches  107°  F.  Cases  accompanied  by  high  tem- 
perature usually  terminate  fatally.  The  excitement 
generally  subsides  in  a  week  or  two,  and  is  followed  by 
dulness  and  apathy,  and  sometimes  by  persistent  delu- 
sions. Nourishment  has  often  to  be  administered  by  the 
rectum  or  by  a  feeding  tube,  and  stools  and  urine  are  com- 
monly passed  unnoticed.  This  condition  slowly  passes 
away,  but  may  last  weeks  or  months  after  the  chorea  has 
ceased,  and  it  may  be  permanent. 

Pathology. — The  disease  is  probably  due  either  to  the 
absorption  of  septic  material  or  to  a  toxin.  Meningitis 
or  vascular  changes  in  the  brain,  and  endocarditis  have 
been  found  in  the  few  autopsies  recorded. 

Diagnosia. — The  violence  of  the  choreic  manifestations 
and  the  character  of  the  mental  symptoms  should  be 
sufficient  to  differentiate  it  from  other  forms  of  chorea. 

Prognosis. — Osier  stigmatizes  chorea  insaniens  as  a 
"terrible  affection."  Over  forty  per  cent,  of  the  cases 
terminate  fatally. 

Treatment  consists  in  maintaining  nutrition,  securing 
rest,  quieting  excitement  by  hypnotics,  and  the  preven- 
tion of  injuries  by  the  use  of  a  padded  bed. 

Hekeditaey  Chorea.— (Synonyms:  Huntington's 
Chorea,  Adult  Chorea,  and  Chronic  Progressive  Chorea.) 

Although  this  affection  was  described  as  early  as  1842, 
and  later  in  1863,  the  first  paper  to  attract  the  attention 
of  the  medical  profession  was  written  by  Dr.  George 
Huntington,  of  New  York,  in  1873,  by  whose  name  it  is 
commonly  known. 

This  disease  is  a  comparatively  rare  one,  and  affects 
both  sexes  equally.  It  generally  occurs  between  the 
ages  of  thirty-five  and  forty,  although  it  may  occur 
sooner  or  later.  Cases,  however,  are  infrequent  before 
thirty  and  after  forty -five.  Generally  there  is  a  history 
of  the  disease  in  the  preceding  generation,  but  if  a  mem- 
ber of  the  family  is  spared,  his  or  her  descendants  are 
usually  exempt  from  the  disease. 

A  striking  feature  is  that  of  the  motor  phenomena, 
which  differ  from  the  movements  in  Sydenham's  chorea, 
inasmuch  as  they  arc  slower  and  more  inco-ordinate,  and 
lack  the  brusk,  quick,  and  jerking  character.  The  move- 
ments at  first  are  of  slight  intensity,  and  are  limited  to  a 
few  groups  of  muscles,  bvit  they  gradually  increase  in  in- 
tensity and  extent,  and  finally  become  general,  involving 
the  upper  and  lower  extremities,  trunk,  and  facial  mus- 
cles. Speech  and  deglutition  are  affected,  and  the  gait 
is  characteristic,  presenting  constant  variations,  consist- 
ing of  erratic,  dancing,  swaggering,  and  precipitate 
movements,  during  which  the  patient  almost  falls,  before 
he  recovers  himself.  •  In  the  early  stages  of  the  disease 
there  is  some  ability  to  control  the  movements  and  per- 
form voluntary  acts,  but  in  the  later  stages  efforts  to 
control  the  movements  result  in  still  more  violent  contor- 
tions. Sensation  is  unaffected,  but  there  are  increased 
myotatic  irritability  and  sometimes  ankle  clonus.  Pa- 
tients rarely  complain  of  fatigue,  despite  the  incessant 
and  violent  movements,  but  finally  take  refuge  in  bed, 
sometimes  before  the  ability  to  walk  is  lost. 

Mental  disturbance  is  an  invariable  accompaniment, 
generally  occurring  in  the  terminal  stages  of  the  disease, 
but  cases  occur  in  which  the  mental  symptoms  precede  the 
choreic  manifestations.  An  analysis  of  the  mental  symp- 
toms of  the  nine  cases  under  observation  at  the  Connecti- 
cut Hospital  for  Insane  gave  the  following  results :  Thi'ee 
of  the  patients  manifested  mental  symptoms  similar  to 
the  expansive  form  of  general  paresis,  presenting  a  con- 
dition of  gradually  increasing  cloudiness  of  consciousness, 
partial  disorientation,  general  sense  of  well-being,  irrita- 
bility with  restlessness  and  sometimes  violence,  but  with 
generally  a  happy  and  contented  disposition,  associated 


with  delusions  of  wealth  and  power.  Two  were  anxious, 
fretful,  and  aggressive,  with  moderate  excitement  at  ir- 
regular intervals.  Their  delusions  were  of  a  persecutory 
character,  with  a  rather  sad  and  anxious  disposition,  tinged 
with  expansiveness.  Consciousness  was  clear  and  orienta- 
tion undisturbed  at  first,  but  they  rapidly  became  dement- 
ed, presenting  complete  disorientation,  planless  activity 
with  occasional  irritability,  clouded  consciousness,  and 
extremely  limited  powers  of  comprehension.  Two  oth- 
ers were  suspicious  and  apprehensive,  exhibiting  well- 
marked  anxious  depression,  with  persecutory  ideas  and 
pronounced  suicidal  impulses.  Consciousness  was  clear 
and  orientation  preserved  inboth  of  these  cases  for  many 
years,  and  they  became  demented  very  slowly.  The  two 
remaining  cases  presented  symptoms  similar  to  those  of 
the  hebephrenic  form  of  dementia  preecox,  manifesting  a 
marked  change  of  disposition  at  the  onset,  evidenced  by 
shyness,  sullenness,  and  irritability,  followed  by  depres- 
sion, with  hallucinations  of  sight  and  hearing  and  delu- 
sions of  a  depressive  character.  Clear  consciousness  and 
coherence  of  thought  were  maintained  for  some  months, 
but  both  deteriorated  rapidly,  presenting  poor  attention, 
defective  judgment,  increased  sexual  desires,  and  height- 
ened self-feeling,  followed  later  on  by  indifference, 
apathy,  and  stupidity.  All  eventually  terminated  in 
progressive  motor  and  mental  enfeeblement. 

Patlwlogy. — Oppenheim  considers  the  essential  pathol- 
ogy to  be  miliary  encephalitis,  cortical  and  subcortical, 
followed  by  atrophy  of  the  cortex.  Clarke  summarized 
his  findings  in  two  autopsies  as  follows:  "Widespread 
but  partial  degeneration  of  the  cells  of  the  cerebral  cor- 
tex, especially  of  the  second  and  third  layers,  most  marked 
in  the  frontal  and  motor  convolutions,  together  with  an 
increased  amount  of  interstitial  tissue  and  number  of  neu- 
roglia cells. "  Autopsies  of  three  cases  at  the  Connecticut 
Hospital  for  the  Insane  gave  similar  diffuse  lesions  in  the 
cerebral  cortex. 

Diagnosis. — The  disease  is,  of  course,  easily  recognized 
when  it  is  hereditary,  but  its  recognition  is  difficult  in  cases 
without  this  peculiarity.  The  age  at  onset,  increased 
knee-jerks,  characteristic  gait,  progressive  character  of 
the  disease,  wi  th  the  obvious  mental  deterioration,  are  gen- 
erally sufficient  to  differentiate  it  from  ordinary  chorea. 

Prognosis. — Hereditary  chorea  is  an  incurable  disease, 
and  patients  ultimately  become  bedridden.  It  lasts  from 
ten  to  thirty  years,  and  the  progress  is  toward  motor  and 
mental,  enfeeblement.  Death  usually  occurs  from  some 
intercurrent  affection. 

Treatment. — Nothing  has  thus  far  been  found  of  any 
value  in  the  treatment  of  the  disease. 

William  B.  Mslier. 

XV.  INSANITY:  DEMENTIA  PR/ECOX.— (Synonyms: 

Insanity  of  Pubescence,  Insanity  of  Puberty  and  Adoles- 
cence, Hebephrenia,  Idiotisme,  Folie  de  la  Puberte,  De- 
mence  Preeoee  des  Jeunes  Oens.) 

Descriptive  Definition, — Dementia  pracox  is  a 
developmental  disease  of  the  mind  which  has  its  starting- 
point  almost  exclusively  in  adolescence  and  whose  early 
stages  are  confined  to  that  period.  Its  underlying  dis- 
ease-pi'ocess  is  an  enfeeblement  of  the  heretofore  normal 
intellect — a  slow  decline  of  mental  power.  It  ends,  gen- 
erally after  a  few  years,  in  a  state  of  permanent  mental 
degeneration,  which  varies  in  extent  and  degree,  but 
which,  as  a  rule,  involves  the  mind  in  more  or  less  com- 
plete and  permanent  disorganization.  Its  salient  feat- 
ures are  vaiiable  mental  disturbances— often  profound — 
which  appear  as  protracted  "attacks"  in  the  course  of 
the  disease  and  consist  in  the  main  of  irregularly  oc- 
curring, episodical  symptom-groups,  chiefly  stupor  with 
or  without  katatonia  or  catalepsy,  chorea  insaniens, 
mania,  melancholia,  confusion,  and  pseudo-paranoia.  A 
marked  tendency  to  explosiveness  and  impulsive  acts, 
contradictory  phenomena,  and  remissions  simulating  re- 
covery are  characteristic  of  the  disease.  These  various 
phenomena  frequently  mask  for  a  time  the  latent  and 
essential  dementia. 

The  varieties  and  symptom-groups  which  are  peculiar 
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to  the  disease  are  best  studied  by  dividing  it  into  tlie 
following  classes: 

Charactkristio  forms. 
Mild  and  Simple.  Severe  and  Compli^^ated. 

Hebephrenia.  Stupor  (simple  and  katatonlc) . 

ATYPICAL  FORMS. 

Pseudo-paranoia.  Confusion. 

'        Mania  (acute  and  choreic) .       Melancholia. 
Mixed  States. 

.    Either  of  these  states  may  be  the  predominating  feat- 
ure of  an  episodical  syndrome  of  dementia  preecox. 

Premonitoey  Symptoms  of  Dementia  Precox. — As 
the  early  indications  of  the  disease  are  practically  the 
same  whatever  form  it  may  afterward  assume,  and  as 
their  analysis  is  of  importance  as  showing  its  true  nature, 
they  will  be  given  in  detail.  The  disease  is  of  gradual 
onset  as  a  rule,  but  the  prodromal  symptoms  rarely  ex- 
tend over  more  than  a  year.  The  attack  is  reported  to 
have  come  on  suddenly  in  but  twenty-two  out  of  seventy- 
seven  cases  at  the  Taunton  Hospital  for  the  Insane  and 
at  "  Bournewood. "  The  primary  manifestation  is  mild 
mental  enfeeblement.  Power  of  attention,  the  root  of 
mental  strength,  is  first  affected.  Kraepclin  considers 
that  at  this  stage  the  attention  is  intact,  but  that  the 
patient  makes  no  use  of  it,  as  he  has  no  desire  to  occupy 
himself  with  anything.  In  all  of  our  cases,  however,  in 
which  intimate  knowledge  of  the  earliest  manifestations 
was  attainable,  lapse  in  the  power  of  attention  has  invari- 
ably preceded  loss  of  desire  to  occupy  the  mind.  An 
ambitious  student  complains :  "  I  cannot  any  longer  wield 
my  mind,  which  has  become  my  master  instead  of  I 
being  master  of  it,"  "I  feel  no  exuberance  as  before," 
"Everything  is  a  dead  weight,"  "The  feeling  clings  to 
me  and  I  cannot  fight  it  off."  A  bright  lad  in  a  pre- 
paratory  school  grows  despondent  at  finding  himself 
becoming  "dull,"  "stupid,"  and  "weak,"  and  begs  to 
be  helped,  as  his  utmost  endeavors  to  go  on  have  failed. 
The  girl  in  this  situation  feels  for  the  first  time  that 
"she  must  struggle  to  be  like  other  girls."  The  pa- 
tient also  becomes  more  easily  fatigued  physically  than 
before.  With  increasing  mental  failure  the  fruitless 
efforts  are  soon  abandoned,  the  mind  becomes  more  inac- 
tive, forgetfuluess,  despondency,  and  indolence  replac- 
ing alertness,  ambition,  and  energy.  He  "  wants  to  be 
let  alone,"  becomes  listless,  apathetic,  and  careless,  grad- 
ually slipping  into  a  dulled  condition  of  mind.  Another 
becomes  mortified,  sad,  hyperconscientious,  and  self -re- 
proachful. Avoidance  of  others  follows  and  paves  the 
way  for  suspicion  of  those  about  him,  the  starting-point 
it  may  be  of  future  hallucinations,  delusions,  and  overt 
acts.  Suicidal  thoughts  may  now  appear.  Patients  of 
another  temperament  when  no  longer  able  to  meet  even 
the  minor  demands  of  life  and  phy.sically  tired  are  easily 
upset  and  very  irritable.  They  become  unexpectedly 
fault-finding  and  angry  over  trifling  matters.  Abuiic 
states  are  common  and  are  shown  in  marked  indecision 
and  constant  demand  for  reassurance  regarding  tlu;  plain- 
est matters  of  duty.  The  train  of  thought  naturally 
becomes  intyi'upted  early  and  may  even  show  signs  of 
the  approaching  confusion  and  stereotyped  movements 

!  of  the  next  and  active  stage  of  the  disease.  Lapse  in 
judgment  is  shown  in  unnatural  prejudices,  sudden  and 

;  needless  alarm  at  ordinary  occurrences,  foolish  conduct, 
etc.  The  memory  is  unimpaired,  although  sometimes 
masked  by  the  prevailing  absorption  and  apathy.  Self- 
control  is  early  involved,  diminishing  until  in  the  active 
stages  it  may  be,  in  extreme  cases,  entirely  lost.  The 
conduct  varies  with  the  nature  of  the  symptoms.  Sud- 
den and  unexpected  acts  are  common,  such  as  exhausting 
walks  with  no  object  after  a  long  period  of  idleness,  de- 
struction of  minor  belongings,  etc.  Sudden  transitions 
of  mood  and  the  lack  of  depth  of  the  patient's  depression 
or  angei-,  which  are  characteristic  features  of  the  disease 
throughout  its  entire  course,  are  eai'ly  manifestations,  as 
are  also  inconsequential  speech  and  aimless  effort.  The 
general  appearance  of  the  patient  is  that  of  apatliy  or 
mild  depression,  except  at  times  of  sudden  animation. 
Lack  of  energy  also  is  constant,  except  during  spasmodic 


outbursts  of  misdirected  activity.  Although  such  pa- 
tients owing  to  irregular  ways  of  living  sleep  more  in  the 
daytime,  insomnia  is  developed  early.  The  appetite  is 
capricious.  Headache  is  as  frequent,  and,  as  Mairet 
thinks,  a  highly  important  symptom  at  this  juncture. 
It  is  sometimes  severe,  persistent,  and  protracted  pain, 
but  more  often  in  our  experience  a  disagreeable  vague 
sensation  as  if  the  head  were  "empty"  or  "filled  with 
cotton  wool. "  Nightmare  appears  to  be  somewhat  more 
common  than  in  the  older  insane.  A  generally  weak- 
ened, relaxed,  poorly  nourished  bodily  condition  is  com- 
mon and  is  shown  in  loss  of  weight,  pallor,  dilated  pu- 
pils, vaso-motor  disturbances,  low  temperature,  and  weak 
pulse.  Menstrual  irregularities  ai'e  rather  common.  In 
not  a  few  cases  the  group  of  premonitory  symptoms  bears 
a  deceptive  resemblance  to  neurasthenia  proper,  owing  to 
the  predominance,  for  a  long  period,  of  purely  nervous 
and  bodily  debility.  Careful  inquiry  will  often  reveal  the 
history  of  a  transient  attack  of  "nervous  prostration,"  a 
peculiar  "  seizure,"  or  spasmodic  attack  some  time  before, 
in  which  mental  phenomena  were  prominent.  The  apa- 
thetic condition  of  the  preliminary  stage  often  passes  for 
depression.  When  the  onset  is  more  or  less  sudden  these 
minuter  changes  are  masked  by  the  severer  symptoms, 
and  the  mental  fatigue  and  apathy  are  less  prominent  in 
the  history  as  forerunners,  but  special  inquiry  for  these 
indications  usually  brings  them  to  light. 

In  spite  of  this  array  of  symptoms  these  patients  not 
infrequently  show  for  a  greater  part  of  the  time  a  degree 
of  sensible  conduct  and  natural  enjoyment  of  things 
which  tends  to  conceal  their  true  condition. 

Mild  and  Simple  Form. — Hebephrenia  represents  the 
mild  and  simple  form  of  the  disease  and  comprises  those 
states  which  are  characterized  from  the  very  outset  to  the 
end  of  the  attack  by  simple  dementia.  This  takes  the 
form  of  mental  enfeeblement  in  which  alternate  depres- 
sion and  excitement  appear,  but  are  never  very  marked. 
This  variety  may  properly  be  said  to  bear  the  same  rela- 
tion to  dementia  proecox  as  a  whole  that  the  unifoimly 
demented  or  uncomplicated  form  of  dementia  paralytica 
(general  paresis)  does  to  that  disease.  A  study  of  hebe- 
phrenia proper  is  the  best  guide  to  an  accurate  knowl- 
edge of  the  elements  of  dementia  prsecox.  It  is  a  sim- 
ple, gradual  weakening  of  the  intellect,  and  in  its  main 
features  is  fairly  well  defined,  so  much  so  that  several 
authorities  have  regarded  it  as  a  disease  in  itself. 

Aetine  Stage. — In  this  group  of  cases  there  is  rarely 
any  decided  or  abrupt  transition  from  the  above-de- 
scribed initial  symptoms  to  the  active  stage,  which  in  a 
general  way  may  be  said  to  be  reached  when  the  pa- 
tient's self-neglect,  erratic  conduct,  impulses,  suicidal 
tendencies,  etc.,  have  reached  the  point  of  unmistakable 
irresponsibility  and  call  for  medical  interference  and 
perhaps  hospital  care.  Sometimes  the  advent  of  this 
stage  is  marked  by  a  light  and  transient  attack  of  ex- 
citement or  by  the  appearance  for  the  first  time  of  active 
delusions  and  illusions.  The  semi-depressed  condition 
now  becomes  more  pronounced.,  The  patient  accuses 
himself  of  wrong-doing,  believes  that  he  is  worthless,  is 
bringing  trouble  on  others,  etc.,  and  makes  more  or  less 
determined  attempts  at  suicide,  wanders  off,  giving  the 
family  great  anxiety,  or  refuses  to  leave  his  room  at  all. 
The  feeling  of  sadness,  however,  unlike  melancholia  in 
older  patients,  is  very  superficial  and  readily  changes  to 
another  mood  for  no  apparent  reason.  A  young  man, 
for  example,  while  in  the  midst  of  bemoaning  his  evil 
life  suddenly  stops,  takes  up  his  gidtar  and  sings  a  comic 
song  in  a  mechanical,  impassive  manner.  A  girl  with 
placid  and  even  smiling  expression  tells  of  her  terror 
from  the  smell  of  burning  bodicis  beneath  her  bed.  A 
sudden  access  of  gayety  with  loud  laughter  and  foolish 
behavior  will  often  interrupt  the  melancholy.  So,  too, 
anger,  however  frequent,  is  soon  over — perhaps  dispelled 
by  a  sudden  change  of  mood.  The  greatest  contrasts  in 
the  mental  states  are  to  be  expected  in  this  disorder. 
The  psychomotor  sphere  is  equally  involved.  The  pa- 
tient abandons  himself  to  all  kinds  of  impulses  and  aun- 
less  acts  which  often  have  the  appearance  of  being  done 
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from  mischief  or  malice.  In  writing  and  speaking  they  are 
sometimes  affected,  grandiloquent,  declamatory.  They 
may  write  high-flown  sentimental  and  disconnected  dog- 
gerel, or  draw  absurd  symbolic  pictures.  Great  vanity 
or  absurdly  dictatorial  manners  are  not  uncommon.  One 
is  impressed  with  the  shallowness  and  unreality  of  the 
sentiments  of  these  patients.  Their  ideas  in  general  are 
childish.  They  often  realize  that  they  are  ill  but  tliey  have 
a  wrong  idea  of  their  condition.  Memory,  consciousness, 
orientation,  and  order  of  thought  are  usually  well  retained 
except  on  occasions  of  excitement,  when  there  are  lack  of 
clearness  and  confusion.  The  understanding  is  greatly 
impaired,  as  is  shown  in  unnatural  opinions  on  ordinary 
matters.  In  actual  delusions,  in  difficulty  in  grasping  new 
ideas,  and,  as  the  disease  progresses,  even  simple  ones,  in 
inability  to  follow  plain  explanations,  etc.  Emotionally 
they  are  more  or  less  apathetic,  listless,  and  dull  for  a  good 
part  of  the  time,  a  condition  which  may  occasionally  take 
on  a  semistuporous  phase.  Sometimes  excitement  is  quite 
marked,  but  it  is  transient  and  actual  violence  in  this 
state  is  rare.  Extreme  and  very  sudden  impulses  are 
common.  Hallucinations  are  frequent  at  first  and  shift- 
ing delusions  of  a  depressive  kind  prevail.  In  fact,  the 
predominating  feature  for  a  time  may  be  simply  the  reit- 
eration of  absurd  delusions  of  culpability,  etc.,  with  per- 
haps little  expression  of  concern.  The  more  apathetic 
rarely  take  the  initiative  in,  or  apply  themselves  to,  any- 
thing, but  sit  idly  about,  and,  if  work  be  given  them, 
soon  abandon  it.  They  will  turn  the  leaves  of  a  book 
without  reading  it,  etc.  They  show  no  spontaneity  in 
conversation,  and  their  answers  are  perfunctory.  Their 
movements  are  often  slow  and  mechanical.  The  expres- 
sion, usually  more  or  less  vacant  in  such  cases,  may  be 
broken  by  a  weak  smile  or  meaningless  laughter.  If 
these  patients  leave  the  hospital,  they  are  apt  to  be  unfit 
for  duties  of  auy  kind.  They  shun  others  and  take  little 
or  no  interest  in  anytliing,  but  are  able  to  live  at  home 
in  the  absence  of  harmful  impulses  or  habits.  Many  of 
the  poorer  class  become  tramps  or  beggars. 

Severe  and  Complicated  Forms. — Stupor. — In  the 
preceding  variety  the  prevailing  mental  state  was  chiefly 
apathy  or  light  "hebetude.  We  have  now  to  deal  with 
stupor,  a  more  extreme  and  acute  state  in  the  "  dement- 
ing" process:  a  suspension,  in  varying  degrees,  of  mental 
activity.  Here  the  consciousness  is  more  deeply  in- 
volved and  the  symptoms  are  more  pronounced,  so  much 
so  as  to  include  physical  as  well  as  mental  disorder.  Its 
protracted  nature  and  accompanying  phenomena  render 
it  characteristic,  but  the  stupor  of  general  paresis  and  of 
epilepsy  is  very  similar  to  it  in  other  respects.  Stupor 
seldomcomes  on  suddenly,  although  occasional  cases  are 
reported  to  have  immediately  followed  extreme  fright, 
profuse  hemorrhages,  etc.  It  may,  however,  be  a  com- 
paratively early  symptom.  It  is  usually  preceded  by 
certain  of  the  prodromal  symptoms  above  described  as 
common  to  all  forms  of  dementia.  Depression  and  gen- 
eral indifference  may  simply  deepen  into  stupor.  Hallu- 
cinations or  illusions  with  fear,  or  intense  transient 
excitement  and  violence  may  precede  it.  Hysterical 
manifestations  may  also  appear  before  or  with  the  ex- 
citement. The  circulation  is  often  poor,  the  appetite 
impaired,  and  sometimes  the  sensation  is  diminished. 
After  a  few  days  or  weeks  in  such  cases,  in  others  after 
months,  stupor  sets  in,  growing  gradually  deeper,  while 
the  hallucinations  slowly  disappear.  In  cases  of  pro- 
found stupor,  either  complete  relaxation  or  rigidity  of 
the  muscles  may  be  present.  The  patient  becomes  mo- 
tionless and  so  remains,  except  when  interfered  with  by 
others,  and  in  exactly  the  same  attitude  for  days,  weeks, 
or  even  months.  He  is  often  found  standing  rigid 
with  the  head  flexed  upon  the  chest,  the  eyes  closed  or 
staring  vacantly  without  winking.  Flies  may  crawl 
over  his  face  unheeded.  His  evacuations  are  passed 
unnoticed  wherever  he  may  be.  He  refuses  food,  an- 
swers no  questions,  and  often  cannot  be  aroused  by  a 
pin-prick.  *That  he  feels  and  even  hears,  however,  is 
sometimes  evidenced  by  his  turning  his  head  to  the  ques- 
tioner.    The  respirations  are  barely  noticeable,  the  heart 


soimds  clear  but  weak,  and  the  pulse  is  irritable,  small  and 
soft.  The  extremities  are  cold  and  perhaps  oedematous. 
The  temperature  is  below  normal,  the  skin  dry  and  harsh, 
the  body  thin,  and  tlie  face  cadaverous.  Menstruation  is 
abolished.  The  stupor  may  be  suddenly  and  unexpect- 
edly interrupted  at  any  time  by  a  transient  attack  of 
excitement  lasting  a  few  minutes  or  an  hour,  after  which 
the  stupor  returns.  So,  also,  equally  brief  intervals  of 
apparent  rationality  may  occur  and  disappear  during  the 
profoundest  stupor.  Cases  of  intermittent  mental  stupor 
are  reported  bj'  Whitwell  and  Noble,  one  in  which 
lucid  periods  of  twelve  hours  alternated  every  thirty 
hours  with  typical  stupor,  for  a  year  and  a  half ;  another 
in  which  there  was  a  fairly  regular  alternation  of  these 
states  every  day  for  at  least  five  months.  Every  degree 
of  stupor  may  be  present  in  a  case  of  dementia  prsecox, 
from  the  well-developed  type  just  described  to  a  milder 
apathetic  state  approximating  that  of  hebephrenia. 

One  of  the  most  characteristic  symptoms  is  a  peculiar 
state  of  muscular  rigidity  or  spasm,  generally  called  kata- 
tonia  (nara,  denoting  intensity;  tovoq,  tension).  The  as- 
sociation of  this  striking  motor  condition  with  various 
alternating  psychical  symptoms — melancholia,  mania, 
stupor,  confusion,  and  finally  dementia,  one  or  more  of 
which  may  be  absent — led  Kahlbaum,  in  1874,  to  regard 
katatonia  as  a  disease  entity,  naming  it  from  this  symp- 
tom which  he  believed  to  be  pathognomonic.  Until  re- 
cently the  soundness  of  this  view,  which  has  much  to 
commend  it,  has  been  a  much  vexed  question,  but  it  is 
now  practically  rejected  by  the  modern  writers.  Krae- 
pelin  classes  it  as  a  form  of  dementia  praecox.  Our  own 
observation,  which  is  in  accord  with  Chaslin,  Seglas, 
Tuke,  and  Goodell,  inclines  us  to  go  even  farther  and, 
regarding  it  as  a  symptom,  to  subordinate  it  to  the  more 
comprehensive  form,  stupor,  of  which  it  is  a  direct  out- 
growth.* Stupor,  it  will  be  recalled,  frequently  runs  its 
course  without  katatonic  symptoms,  while  the  katatonia 
of  dementia  prfecox  seldom  originates  independently  of 
stupor  in  some  form.  It  rarely  accompanies  excitement 
except  when  the  latter  is  associated  with  stupor — a  not 
uncommon  combination,  f  Katatonia  does  not  develop 
pari  passu  with  stupor  in  a  given  case,  but  is  most  marked 
when  the  stupor  has  become  profound,  and  is  an  indica- 
tion of  its  intensity.  In  short,  when  the  acute  dementia 
becomes  extreme,  motor  inhibition  with  muscular  rigidity 
may  follow.  In  well-developed  katatonia  all  the  muscles 
seem  strained  to  the  utmost,  and  this  state  of  persistent 
tension  and  rigidity  enables  the  patient  to  maintain  even 
unnatural  and  difficult  positions  and  postures  for  a  great 
length  of  time,  perhaps  for  months.  Occasionally,  for 
want  of  proper  treatment,  ankylosis  results. 

The  katatonia  is  intensified  by  any  attempt  at  inter- 
ference with  the  attitude  or  position  of  the  patient,  who 
will  often  make  stubborn  and  it  may  be  insurmountable 
resistance.  This  well-known  phenomenon  has  been  ac- 
curately named  negativism  on  account  of  the  patient's 
determined  opposition  to  natural  direction  and  personal 
promptings.  The  efforts  that  are  necessary  to  deal  prop- 
erly with  these  patients  are  extraordinary  in  consequence 
of  their  dogged  resistance  to  all  attempts  to  help  them. 
It  Is  sometimes  possible  to  accomplish  the  end  in  view  by 
appearing  forcibly  to  prevent  the  patient  from  doing 
what  we  desire.  Refusal  of  food  is  a  prominent  example 
of  this  tendency,  and  the  same  difficulty  in  forcibly  feed- 
ing the  patient  is  regularly  encountered  with  each  at- 
tempt. There  is  a  like  resistance  to  the  functions  of  de- 
fecation and  micturition.  The  saliva  also  is  retained  for 
a  long  time  in  the  mouth,  the  same  inhibitory  motor  con- 
dition preventing  the  patient  from  swallowing  it. 

Cataleptic  conditions — by  which  is  meant  states  of 
stupor  associated  with  suggestibility  and  often  a  waxen 
flexibility  of  the  limbs  on  passive  motion,  which  is  in 
strong  contrast  to  the  muscular  rigidity  of  katatonia — 
are  not  uncommon.  The  mental  attitude  is  equally  op- 
posed to  that  of  katatonia,  being,  in  many  cases,  mani- 
fested in  increased  susceptibility  to  external  impressions. 

*  See  also  McPherson :  "  Mental  Affections,"  1899,  pp.  234,  236. 
+  See  Kraepelln :  Am.  Jour.  Ins.,  Ivii.,  No.  3,  pp.  464,  467,  468. 
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The  patient  is  sometimes  as  obedient  and  pliable  as  tlie 
katatonic  patient  is  contrary  and  resistive.  Sometimes 
tlie  tetanic  rigidity  of  katatonia  and  the  cataleptic  flexi- 
bility are  associated,  the  katatonic  spasm  developing 
first,— a  combination  difficult  to  understand  on  physiolog- 
ical grounds  (Kirchhoff).  Certain  cataleptic  patients  are 
very  imitative.  Tliey  spend  much  time  in  mimicking 
the  motions  of  others  and  will  continue  the  same  move- 
ment automatically  for  hours. 

The  mental  state  in  stupor  may  represent  almost  every 
degree  of  intellectual  inactivity,  and  in  the  profoundest 
states  thought  seems  practically  suspended.  To  some  ex  - 
tent  the  patient  is  influenced  by  powerful  delusions,  fears, 
or  hallucinations,  to  remain  motionless,  etc.,  as  is  evidenced 
by  questioning  the  patient  on  recovery,  but  more  often 
the  mind  is  found  to  have  been  more  or  less  of  a  blank, 
as  the  patient  has  little  or  no  remembrance  of  what  his 
feelings  or  thoughts  had  been  during  the  stupor  and  can 
give  no  reason  for  his  behavior  at  that  time. 

Thb  Atypical  Fohms. — The  other  varieties  of  mental 
disturbance  occurring  in  the  course  of  dementia  prsecox 
are  not  so  characteristic  of  the  disease  as  are  those  just 
described,  and,  as  they  are  not  confined  to  any  time  of 
life,  may  in  a  sense  be  called  the  atypical  forms  of  the 
disease.  As  we  shall  show  in  speaking  of  the  diagnosis 
of  dementia  prsecox  and  elsewhere,  these  forms  are  here 
symptomatic  and  only  supei'ficially  like  the  same  forms 
later  in  life  where  they  are  consistent  mental  states  which 
have  been  regarded  as  psyclioses.  They  are  melancholia, 
mania,  confusion,  and  pseudo-paranoia. 

Melancholia. — The  melancholia  of  dementia  prsBCOx 
very  frequently  ushers  in  the  active  symptoms  of  the 
disease,  which  may  become  either  deeper  melancholia,  a 
maniacal  episode,  or  a  protracted  stuporous  condition. 
Simple  apathetic  states  occurring  in  the  prodromal  stage 
and  later  are,  we  may  be  permitted  to  repeat,  often  mis- 
taken for  depression.  When  melancholia  is  the  prevail- 
ing state  it  is  apt  to  take  the  form  of  self -accusation,  de- 
lusions of  worthlessness  and  culpability,  with  illusions 
and  hallucinations  which  may  be  very  pronounced.  The 
absurditj-  of  the  delusions  is  a  marked  feature  in  some 
cases ;  a  patient  believes,  for  example,  that  when  taking 
food  she  is  eating  people  or  swallowing  diamonds,  that 
there  are  people  concealed  in  her  skirts,  etc.  Occasionally 
the  delusions  are  powerful  and  lead  to  attempts  at  sui- 
cide, homicides,  and  escapes. 

As  has  been  shown  in  describing  the  hebephrenic  form, 
the  feelings  are  seldom  deep  and  the  disproportion  be- 
tween the  intellectual  disturbance  and  the  emotional  con- 
dition is  often  striking.  Tlie  consistent,  constant,  and 
pronounced  remorse,  self -disgust  and  despair  or  continual 
terror,  desperation  and  .agitation  which  nothing  can  miti- 
gate, of  the  mature  melancholiac,  is  not  often  seen  in  the 
adolescent  patient.  The  depression  and  delusions  are 
often  much  in  the  background,  and  while  they  color  and 
influence  the  attitude  and  behavior  are  apt  to  come  into 
especial  pi'ominence  only  occasionally  and  as  startling 
and  frequent  impulses  or  sudden  determinations  to  fol- 
low peculiar  lines  of  conduct — to  refuse  food,  for  exam- 
ple. These  patients  are  often  appreciative  of  tlieir  sur- 
roundings in  the  acutest  stage  of  their  depression  and 
may  be  quite  readily  diverted.  The  underlying  mental 
weakness  at  this  time  is  shown  in  nonsensical  ideas,  a 
childish  manner,  apathetic  states,  and  fatigue  of  mind  fol- 
lowing slight  application  or  unexpected  events,  such  as 
the  visit  of  a  relative,  etc. 

Mania. — It  is  usually  after  a  transient  period  of  apathy, 
depression,  or  peculiar  conduct  that  the  excitement  of 
dementia  preecox  veiy  suddenly  breaks  out,  and  in  ex- 
treme cases  is  for  a  time  intense  and  furious,  continuing 
so,  it  may  be,  for  a  few  days  or  even  a  week  or  two,  to  be 
succeeded  by  a  dull  apathetic  state,  and  to  return  again 
with  perhaps  less  intensity.  This  alternation  continues 
irregularly  throughout  the  greater  part  of  the  attack  in 
a  certain  number  of  cases,  the  excitement  becoming  less 
and  less  prominent.  As  a  rule  the  maniacal  stage  con- 
sists of  a  rapid  series  of  impulsive  acts  of  various  kinds. 
The  violence  is  often  of  a  senseless  nature ;  the  delusional 


state  is  marked  and  hallucinations  are  common.  The 
patient  will  often  stop  in  the  middle  of  liis  excitement  to 
answer  questions  and  express  appreciation  of  his  condi- 
tion or  surroundings.  Stereotyped  movements  are  com- 
mon ;  the  most  violent  opisthotonos  was  maintained  at 
diflerent  times  during  excitement,  for  half  an  hour  or 
more,  by  two  of  the  writer's  patients,  in  one  of  whorti  it 
alternated  with  extreme  emprosthotonos.  Isolated  im- 
perative acts  in  great  variety,  usually  sudden,  extreme 
and  momentary  violence  or  strange  actions  in  endless 
repetition,  attitudinizing,  etc.,  often  interrupt  the 
quieter  or  replace  the  excited  condition.  The  maniacal 
form  of  dementia  prsecox  is  not  very  common.  Ver- 
bigeration, in  which  words  or  meaningless  sentences  are 
repeated  in  the  same  tone  for  hours  or  days  togethei-,  is 
thought  to  be  a  common  feature  of  the  disease,  but  the  w]it- 
er  has  only  occasionally  seen  this  symptom  in  dementia 
praecox.  Goodell,  in  a  three  years'  study  of  these  cases, 
had  not  met  with  this  so-called  characteristic  symptom  as 
described  by  Kahlbaiim  and  Neisser,  and  French  writers 
deny  that  it  is  characteristic  of  any  affection  whatever. 

Mania  is  associated  in  rare  cases  with  chorea  major, 
making  a  striking  disease — chorea  insaniens — which  we 
should  class  among  the  characteristic  forms  of  dementia 
prsecox  were  it  not  that  the  accompanying  mania  is  the 
predominating  condition,  of  which  the  chorea  usually  ap- 
pears to  be  a  motor  complication.  These  patients  often 
have  previously  manifested  one  or  more  of  the  pliysical 
ailments  common  to  this  period,  viz.,  ansemia,  scanty  or 
irregular  menstruation,  palpitations,  cephalalgia,  etc., 
and  are  very  frequently  adolescent  jirimiparse.  It  has 
long  been  recognized  that  chorea  in  some  form  is  almost 
invariably  associated  with  mental  impairment,  varying 
from  apathy,  irritability,  etc. ,  to  acute  mania  or  stupor. 
It  is  equally  true  that  chorea  is  in  its  most  developed 
state  in  youth  and  that  the  associated  mental  symptoms 
are  most  marked  then,  the  severe,  dangerous,  and  fatal 
cases  occurring  at  this  time.  It  is  also  noticeable  that  the 
choreic  and  mental  symptoms  appear  and  subside  at  tlie 
same  time,  a  fact  wliich  suggests  the  close  alliance  of  the 
two  disorders.  As  the  acute  forms  of  both  do  not  appear 
together  at  any  other  time  of  life,  choreic  insanity,  or 
maniacal  chorea,  plainly  belongs  exclusively  to  adolescent 
insanity.  In  the  choreic  form  of  dementia  prsecox  hered- 
ity seems  to  play  a  somewhat  more  important  part  than 
in  the  other  varieties.  The  onset  is  generally  rather 
abrupt,  the  choreic  and  mental  sjmptoms  usually  ap- 
pearing simultaneously,  but  either  may  precede.  Delu- 
sions or  hallucinations  now  appear  which  may  later  domi- 
nate the  scene.  Insomnia  and  nightmare  are  common. 
Increased  temperature  is  not  infrequent  in  this  stage. 
The  chorea,  whether  general  or  localized,  reaches  its 
height  early,  in  the  attack,  which  is  usually  not  the  case 
with  the  mental  state.  'The  choreic  movements  also  are 
almost  invariably  increased  during  the  mania.  When  at 
its  height  the  patient  writhes  incessantly,  plunges  about 
the  bed,  tosses  the  arms,  clenches  the  fists,  contorts  the 
face,  etc.  The  knuckles  and  elbows  become  abraded  un- 
less protected  from  the  wall  or  bedstead.  The  maniacal 
condition  is  the  same  as  a  rule  as  that  just  described  as 
the  ordinary  maniacal  form  of  dementia  prsecox.  The 
duration  of  chorea  insaniens  is  usually  several  months. 
It  is  often  fatal,  and  is  believed  by  some  investigators  to 
be  due  to  sepsis  or  a  toxin. 

Confusion  is  a  frequent  condition  and  the  logical  ex- 
pression of  the  mental  process  in  dementia  prsecox,  a  dis- 
order which  presents  so  many  and  frequent  contrasts  in 
moods  and  even  in  its  forms  of  disturbance.  Moreover, 
exhaustion,  which  is  the  basis  of  confusional  insanity,  is 
also,  as  will  be  shown,  a  most  common  cause  of  dementia 
praacox,  and  we  should  therefore  naturally  look  for  similar 
clinical  manifestations  in  both.  In  our  opinion  many  an 
attack  which  passes  for  simple  confusional  hallucinatory 
insanity  of  the  primary  idiopathic  type  in  adolescence  is 
the  starting-point  of  dementia  prsecox.  In  fact,  Chaslin's 
classic  description  of  confusional  insanity  embodies  so 
many  of  the  well-known  symptoms  of  dementia  prsecox 
that  the  resemblance  is  striking.     For  example,  he  classes 
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Insanity. 
Insanity. 


together  as  important  symptoms  of  confusional  insanity 
intellectual  enfeeblement,  stupor,  immobility,  automat- 
ism, dementia,  stereotyped  movements,  impulses,  etc. 
According  to  Meynert  the  prevailing  age  in  confusional 
insanity  is  hetvpeen  twenty  and  thirty.  Although  hallu- 
cinatory confusional  insanity  in  its  entirety  is  only  occa- 
sionally present  as  a  symptom-group  of  dementia  prsecox, 
the  mental  state  of  confusion  is  a  prevalent  and  consistent 
feature  of  the  disease. 

Paranoid  States. — Just  as  hebephrenic  and  stuporous 
conditions  arise  in  the  progress  of  this  dementia,  in  the 
same  manner  that  mild  demented  forms  and  stupor  occur 
in  dementia  paralytica,  so  also  pseudo-paranoia  will  ap- 
pear in  dementia  prsecox  in  the  same  way  that  persecu- 
tory ideas  are  for  a  period  uppermost  in  certain  cases  of 
general  paralysis.  These  paranoid  states,  which  are 
quite  common,  are  very  different  from  ti'ue  paranoia,  as 
will  be  shown  when  we  come  to  consider  the  diagnosis. 
They  are  so  designated  simply  because  the  predominat- 
ing ideas  and  attitude  are  those  of  persecution.  These 
beliefs  are  usually  not  the  outgrowth  of  a  naturally  sus- 
picious tendency,  but  are  preceded  by  certain  of  the 
usual  prodromes  of  the  disease  above  described  as  com- 
mon to  all  forms,  chiefly  insomnia,  headache,  cerebral 
fatigue,  loss  of  interest,  etc.  There  is  also  much  dis- 
quietude, suspicion,  and  irritability,  and  the  active  stage 
is  apt  to  begin  with  excitement  or  pronounced  melan- 
cholia followed  by  hallucinations  and  delusions,  which, 
though  absurd,  inconsistent,  and  unsystematized,  are 
persecutory  in  their  nature.  The  delusions  are  often 
attended  with  ideas  of  grandeur  and  importance.  A 
young  man,  now  a  dement,  would  dwell  on  long-past 
family  misunderstandings  as  present  grievances  which 
demanded  redress.  Relatives  "  insulted  "  Jiim  and  made 
derisive  motions  to  him.  He  ordered  people  out  of  the 
house,  grew  excited,  and  talked  loudly  in  discussion,  was 
overbearing,  and  fell  into  rages  in  which  he  proclaimed 
his  importance,  forbade  speaking  of  the  President  in  his 
presence,  etc.,  etc.  These  patients  are  very  vain  and 
self-conscious  and  demand  special  consideration.  Their 
understanding  is  much  affected,  and  they  cannot  long 
apply  themselves  to  work  or  reading.  Impulsive  acts 
are  common.  In  a  variable  length  of  time  they  show 
the  underlying  state  in  increasing  apathy,  and  in  a  few 
years  the  disease  ends  in  a  confused  dementia.  Remis- 
sions occasionally  occur,  as  with  the  other  forms  of  de- 
mentia priECOx,  but  they  are  usually  short.  Paranoid 
conditions  may  appear  for  the  tirst  time  late  in  the  sec- 
ond attack  or  after  Its  acutest  stage  has  passed.  Hallu- 
cinations of  hearing  and  persecutory  ideas,  developing 
late  in  this  way,  may  terminate  in  what  is  loosely  termed 
secondary  paranoia,  a  common  condition. 

Mxed  States. — It  has  been  already  made  apparent  that 
none  of  the  above  symptom  groups  are  always  consistent 
sets  of  manifestations  except  as  they  represent  modes  of 
expression  of  one  underlying  condition,  dementia.  A 
single  syndrome  is  merely  a  predominating  feature,  which 
often  may  hold  the  stage  only  for  a  time,  to  be  interrupt- 
ed or  entirely  replaced  by  an  opposite  condition.  Thus 
it  happens  that  stupor  will  sometimes  dominate  a  mild 
hebephrenic  state  for  the  time,  and  confusion,  katatonia, 
and  excitement  be  intermingled  in  the  same  attack,  etc. 

Miscellaneous  Conditions. — Like  dementia  paralytica, 
the  mental  manifestations  of  dementia  prsecox  are  Pro- 
tean. Besides  the  principal  conditions  just  described, 
hysteria  is  a  common  element  and  epileptiform  attacks 
and  delirio^is  states  are  occasional  complicating  features 
of  the  disease.  Aboulia  and  hypochondria  are  sometimes 
present  when  bad  heredity  is  a  prominent  etiological 
factor. 

The  Disease-Process. — It  is  only  by  keeping  in  mind 
that  gradual  intellectual  enfeeblement  is  the  fundamen- 
tal condition  of  dementia  prsecox  from  first  to  last,  grow- 
ing more  and  more  marked  with  each  successive  "  attack, " 
and  that  even  in  the  remissions  it  is  in  typical  cases  more 
or  less  apparent,  that  the  true  nature  of  the  disease  can 
be  understood.  Any  of  the  groups  just  described  may 
predominate  in  one  attack  and  in  the  next  be  absent. 


greatly  modified,  or  united  with  the  symptoms  of  an- 
other group,  but  the  mental  enfeeblement  is  the  one  con- 
stant feature  which  is  at  once  the  source  and  common 
bond  of  union  of  all  the  manifestations.  Some  of  these 
syndromes  are  moreover  striking  and,  relatively  to  mental 
states  in  mature  life,  unusual.  This  is  because  the  un- 
derlying juvenile  dementia  has  imprinted  on  them  a 
peculiar  stamp,  making  them  odd,  shifting,  and  contra- 
dictory. The  intensity  and  depth  of  these  manifesta- 
tions, as  well  as  their  irregular  character,  so  far  conceal 
the  essential  dementia  in  some  cases  that  it  is  apt  to  be 
lost  sight  of  and  these  accessory  symptoms  are  given  an 
undue  importance.  This  and  the  fact  that  remissions  have 
been  taken  for  recoveries  have  led  observers  to  mistake 
them  for  disease  entities  which  have  been  given  from 
time  to  time  a  variety  of  names,  such  as  stuporous  insan- 
itj',  acute  primary  dementia,  katatonia,  hebephrenia, 
melancholia  attonita,  etc.  Much  confusion  has  arisen  in 
consequence,  and  the  real  nature  of  the  disease  has  been 
greatly  obscured.  They  are  in  reality  but  episodes  in  the 
course  of  a  progressive  dementia,  and  have  their  counter- 
parts, as  Kraepelin  indicates,  in  the  excited,  depressed, 
stuporous,  katafconic,  confused,  and  other  states  that  mark 
the  course  of  dementia  paralytica  or  general  paresis. 

It  is  instructive  further  to  develop  this  analogy,  if  we 
may  so  term  it,  between  dementia  paralytica  and  demen- 
tia prsecox,  as  there  are  features  in  both  diseases  which 
show  a  certain  clinical  relationship  between  the  two,  at 
least  so  far  as  concerns  their  purely  psychical  symptoms 
and  the  process  of  development  of  the  mental  degener- 
ation. Kahlbaum  in  his  work  on  katatonia  finds  some 
striking  points  of  resemblance  clinically  and  even  reports 
autopsies  on  cases  of  that  disorder  in  which  certain  path- 
ological changes  were  the  same  as  those  found  in  cases  of 
general  paralysis  (see  Brain,  vol.-xii.,  July  to  Januarj'). 
Kraepelin  makes  several  allusions  to  clinical  points  of  re- 
semblance in  his  chapter  on  dementia  prsecox. 

A  Comparison  of  the  Modes  op  Mental  Degen- 
EBATiON  IN  Dementia  Paralytica  and  Dementia 
Precox. 


Dkmentia  Paralytica. 


Dementia  Precox. 


Nature  and  Course. 
A  primary  organic  dementia,  an    A  primary  "functional "  demen- 
essential,  general,  progressive,       tia,  an  essential,  general,  pro- 
and   chronic   mental   enleeble-       gressive,   and    cbronic  mental 
ment.  enfeeblement. 

Etiology. 
An  acquired  disease.  Either  inherited  or  acquired. 

Mental  Prodrome.^. 
Prolonged :—  Usually  prolonged  :— 

A  period  of  pseudo-neurasthenia.     A  period  of  pseudo-neurasthenia. 
Impaired  attention.  Impaired  attention. 

Mental  fatigue.  Mental  fatigue. 

Indifference.  Indifference—common. 

Irregularity  of  habita.  Irregular  ways  of  living. 

Early  impairmeBt  of  moral  sense.    No  impairment  of  moral  sense 

until  later  stage. 
Memory  Impaired.  Memory  intact. 

General  Mental  Manifestations. 
A  union  of  mental  and  physical    Union    of  mental   and   physical 
symptoms.  symptoms  in  many  cases. 

Special  Mental  Manifestations. 
Protean,  but  chiefly—  Protean,  but  chiefly— 

Dementia  (uncomplicated).  Dementia  ("hebephrenia"). 

Manin.  Mania. 

Melancholia.  Melancholia. 

Stupor.  Stupor. 

Confusion.  Confusion. 

Paranoid  states.  Paranoid  states. 

Special  Physical  Sumptoms. 
EssentiaUconstant  and  prof ound—    Common,    often    profound,    f re- 
Speech  defects.  quently  absent- 
Localized  tremor.                             Katatonic  rigidity  or  spasm. 
Muscular  Inco-ordination.                 Stereotyped  movements. 
Pupillary  troubles.                           Chorea. 
Troubles  of  sensation.                      Cataleptic  "  trance  "  states. 
Automatic  movements.                     PecuUarities  of  gait. 
Convulsions.                                     Analgesia. 
Spinal  lesions,  etc.                            Vaso-motor  disturbances. 
Remissions. 
A  prominent  feature— almost  in-    A   prominent   feature— generally 
variably     incomplete,    usually       incomplete  and   short  —  some- 
transient,  rarely  protracted.             times  quite  complete  and  pro- 
tracted. 
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Dementia  Pakalttioa. 


Dementia  Pr^ecox. 


Termination. 

Invariably  fatal— gradual  destnic-    Barely  fatal— destruction  or  per- 

tion  of  mind  and  vitality.  manent    impairment  of  mind 

only. 

The  above  comparison  shows  plainly  that  in  spite  of 
the  wide  difEerence  in  their  pathological  bases  the  mech- 
anism of  the  process  of  mental  deterioration  is  practi- 
cally the  same  in  both  diseases,  the  depth  of  the  path- 
ological involvement  of  the  cortex  alone  explaining  the 
difference  in  the  ultimate  results.  It  also  makes  it  evi- 
dent, to  our  mind,  that  dementia  prjecox  is  a  transition 
disease  between  the  "  functional "  degenerative  psychoses, 
paranoia,  manic-depressive  insanity,  etc.,  on  the  one  hand, 
and  the  deeper-seated  (because  structural)  form,  dementia 
paralytica,  on  the  other. 

Etiology. — -Age. — The  profoundest  influence  in  origi- 
nating dementia  praecox  is  the  normal  condition  of  the 
organism  at  the  time  of  life  in  which  the  disease  prevails 
— the  period  of  puberty  and  adolescence, — of  growth, 
development,  immaturity,  whose  limits  lie  in  the  large 
majority  between  the  ages  of  fourteen  and  twenty -five. 
In  fact,  the  unmistakable  cases  of  dementia  prsecox  that 
occur  later  than  the  thirtieth  year  are  rare.  Almost  all 
modern  writers  on  psychiatry,  even  those  who  la}'  espe- 
cial stress  on  the  influence  of  faulty  heredity,  are  fully 
alive  to  the  great  importance  of  this  critical  time  of  life 
in  promoting  mental  disease.  Kraepelin  in  particular, 
who  has  little  to  say  regarding  heredity  as  a  cause  of  de- 
mentia prajcox,  thinks  that  in  all  probability  we  shall 
have  to  seek  for  the  real  causes  of  its  origin  in  the  physi- 
cal and  mental  variations  of  the  period  of  development. 

There  is  no  dividing  line  between  puberty  and  adoles- 
cence so  far  as  concerns  the  general  formative  influences 
which  underlie  physiological  and  pathological  conditions 
in  youth.  In  this  article,  therefore,  the  term  adolescence 
alone  will  be  used — and  in  its  legitimate  sense — to  desig- 
nate the  entire  period  of  development  from  the  advent  of 
puberty  to  maturity. 

To  appreciate  the  possibilities  of  this  epoch  we  have 
only  to  call  to  mind  the  unusually  rapid  growth  of  the 
organism  in  every  tissue,  the  new  and  powerful  activity 
of  all  the  functions,  especially  those  of  nutrition,  in  the 
progress  toward  complete  development,  and  the  stamina 
and  often  the  care  that  are  essential  for  properly  meeting 
the  demands  of  this  revolutionary  period.  The  disturb- 
ance of  the  heretofore  tranquil  nervous  system  by  the 
advent  of  the  reproductive  functions  is  a  vital  change, 
and  the  proper  adjustment  of  this  part  of  the  system  to 
the  working  whole  is  of  far-reaching  importance,  as  the 
genital  activities  have  a  profound  effect  on  the  entire  or- 
ganism and  the  developing  personality. 

The  normal  mental  condition  is  equally  unsettled  dur- 
ing adolescence,  and  now,  if  ever,  should  we  especially 
fear  its  pathological  disturbance  when  impressionability, 
instability  of  purpose,  variation  of  mood,  excitability, 
impulsiveness,  ambition,  independence,  and  iatolerance 
are  most  likely  to  be  in  full  play,  when  the  affections, 
emotions,  and  newly  awakened  sexual  feelings  and  pas- 
sion are  most  keen,  when  reflection  and  judgment  are 
immature,  and,  above  all,  when  the  self-control  which 
should  regulate  all  is  itself  in  an  imperfect  stage  and  in 
danger  of  being  unequal  to  its  function.  Nothing  is 
more  significant  of  the  causative  influence  of  this  period 
than  the  resemblance  of  the  clinical  picture  to  these  ordi- 
nary psychical  attributes  of  development  which  are  all 
found  morbidly  exaggerated  in  the  different  clinical 
forms  of  the  malady. 

Her editi/.— That  inherited  predisposition  to  insanity  is 
the  preponderating  influence  in  the  causation  of  dementia 
prajcox  or  its  synonymous  conditions  is  not  well  estab- 
lished, although  most  authors,  among  whom  are  Krafflt- 
Ebing,  Finck,  Clouston,  Morel,  Jules  Falret,  Magnan, 
Jaffray,  and  Saury,  hold  that  the  disease  is  essentially 
hereditary.  On  the  other  hand,  Kahlbaum,  Hecker, 
Scholz,  Marro,  Daraszkiewicz,  Regis,  Christian,  and  ap- 
parently Kraepelin,  consider  this  influence  to  be  at  most 
but  secondary  in  importance.    Christian,  in  a  most  search- 
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ing  investigation,  could   find  but  43   in    100   cases  of 
dementia  prsecox  who  had  had  Insane  relatives.    The  writ- 
er's statistics  on  this  point  comprise  23  cases  of  the  dis- 
ease in  which  the  means  of  obtaining  reliable  family  his- 
tories were  exceptionally  good.     In  21  known  cases  11 
had  no  personal  or  family  history  of  mental  or  nervous 
diseases.     Dr.  W.  H.  Miller,  pathologist  of  the  Taunton 
Hospital   for  the  Insane,  has  kindly  investigated  most 
carefully  for  the  writer  56  cases  of  dementia  prsecox  on 
this  point,  with  the  result  that  of  89  whose  familj'  history 
given  in  detail  was  apparently  reliable,  25  were  free  from 
such  hereditary  taint.     Thus,  in  a  total  of  60  cases  com- 
ing under  the  writer's  notice,  36  could  fairly  be  said  to 
show  no  hereditary  predisposition  to  insanity  or  nervous 
disease.     In  this  connection  we  would  refer  the  reader  to 
the  suggestive  table  in  the  article  on  General  Pathology 
(page  36),  which  gives  the  disease  heredity  of  normal  per- 
sons.    We  would  not  belittle  the  influence  of  hereditary 
taint  in  these  patients,  but  regard  the  question  as  one  of 
degree,  and  in  the  scale  of  hereditary  disease  would  place 
dementia  praecox  between  manic-depressive  insanity  in 
which  insane  heredity  figures  very  largely,  and  dementia 
paralytica  which  is  an  acquired  disease  without  apprecia- 
ble antecedent  mental  defect.     We  are  also  inclined  to 
the  belief  that  inherited  lack  of  stamina  and  general  vigor 
is  at  the  root  of  the  trouble,  a  condition  that  is  not  neces 
sarily  transmitted  by  insane  relatives. 

The  evidence  is  even  stronger  that  it  cannot  be  prop- 
erly classed  among  the  Insanities  of  degeneration.  The 
absence  of  the  physical  and  mental  stigmata  of  degenera- 
tion in  the  writer's  cases  was  general,  and  statistics  could 
be  multiplied  would  space  allow  to  show  that,  as  Darasz- 
kiewicz observes,  neither  the  frequency  nor  the  gravity 
of  these  signs  is  sufficiently  marked  to  make  it  possible 
for  them  lo  imprint  a  special  stamp  on  the  disease. 

Another  striking  fact  in  this  connection  is  the  fre- 
quency with  which  the  disease  attacks  adolescents  of 
marked  intelligence  and  promise— ten  of  the  writer's 
twenty-two  patients  were  so  endowed,  and  but  one  was 
below  the  average  young  person  in  intelligence.  A  large 
number  of  patients  who  are  subject  to  katatonia  are 
schoolmasters,  the  sons  of  schoolmasters,  and  theologi- 
ans (Kahlbaum).  Christian  finds  the  following  statistics 
of  Asehaffenburg  in  absolute  accord  with  his  own:  37 
per  cent,  men  and  21  per  cent,  women  had  average  intel- 
ligence ;  55  per  cent,  men  and  66  per  cent,  women  had 
good  and  even  remarkable  intelligence ;  18  per  cent,  men 
and  13  per  cent,  women  were  below  the  average  in  intel- 
ligence, but  neither  idiots  nor  imbeciles. 

Pacts  such  as  these  are  very  instructive  and  tend  to 
show  conclusively  that  dementia  praecox  is  very  often 
an  acquired  disease  so  far  as  any  psychosis  can  be  prop- 
erly so  designated. 

Acquired  PredisposMon.—Diacases  of  early  childhood 
of  all  kinds  that  tend  to  make  the  system  delicate  are 
fertile  soil  for  dementia  prsecox.  Such  are  the  various 
eruptive  diseases,  especially  scarlet  fever  and  measles 
with  their  sequelae ;  typhoid  also,  acute  rheumatism,  diph- 
tlieria,  digestive  troubles,  anaimia,  and  cranial  injuries. 
Convulsions  in  infancy,  chorea,  and  headaches  if  promi- 
nent in  the  child,  betoken  delicate  nervous  health,  calling 
for  special  precautions  in  adolescence. 

Badly  directed  education,  moral  and  mental,  may  give 
a  wrongturn  to  the  child's  tendencies,  and  thus  leave  him 
without  defence  against  the  exciting  causes  of  mental  dis- 
ease when  adolescence  is  reached. 

Occasional  and  Exciting  Causes. —Tho  determining 
causes  are  various,  but  for  the  most  part  are  of  the  nature 
of  exhausting  influences.  These  are  the  most  conspic- 
uous and  powerful  of  the  exciting  causes  of  the  disease 
and  give  great  weight  to  the  contention  of  Binswanger 
and  Christian  that  dementia  prajcox  belongs  among  the 
exhaustion  psychoses. 

Rapidly  growing  youths  or  girls— particularly  of  the 
lower  classes,  apprentices,  clerks,  train  hands,  stable 
boys,  mill  operatives,  domestics— often  succumb  to  the 
exhausting  effects  of  hard  physical  labor  combined  with 
long  hours,  little  sleep,  insufficient  food,  and,  in  conse- 
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quence,  disorder  of  nutrition.  Insomnia  and  lassitude 
arise  and  mental  breakdown  follows,  often  without  the 
aid-  of  any  appreciable  predisposition  to  insanity. 
Youthful  volunteers,  not  inured  to  military  discipline 
and  the  hardships  and  dangers  of  active  service,  also  re- 
cruit the  ranks  of  the  youthful  insane.  Intellectual  over- 
work, of  Itself  rarely  productive  of  mental  disorder, 
causes  many  a  delicate  girl  or  lad  to  succumb  to  insanity 
when  poor  circumstances  increase  the  struggle  for  educa  • 
tion.  Rapid  and  excessive  growth  in  stature  Is  very  fre- 
quent in  hebephrenics  and  precedes  by  a  little  the  de- 
velopment of  the  psychosis.  In  these  instances  there  is 
not  sufficient  alimentation  provided  to  meet  the  demands 
of  the  growth  of  the  organism  plus  excessive  mental 
and  bodily  energy.  Habitual  masturbation  and  venereal 
excesses  contribute  to  the  exhaustion,  but  it  should  be 
borne  in  mind  that  masturbation  is  oftener  a  result  than 
a  cause  of  mental  trouble,  and  its  Importance  as  a  factor 
is  much  exaggerated  by  people  in  general  and  especially 
by  the  melancholiac  with  delusions  of  culpability.  Ty- 
phoid and  other  debilitating  diseases  not  unfrequently 
leave  the  patient  in  a  permanently  weakened  mental  con- 
dition, culminating  in  dementia  prsecox. 

The  puerperal  state,  with  its  many  disturbing  influ- 
ences in  various  directions,  is  a  prominent  determining 
cause  of  the  disease.  Aschaffenburg  finds  56  cases  of  de- 
mentia prgecox  in  118  cases  of  "puerperal  insanity." 

Other  determining  but  less  frequent  causes  are  alco- 
holic excess,  fright  or  other  shock,  chagrin,  disappoint- 
ment in  love,  long  engagements  with  consequent  strain 
on  the  emotions,  and  religious  revivals.  Finally,  it  may 
be  impossible  to  find  any  adequate  cause  for  the  mental 
breakdown,  a  small  proportion  of  cases  occurring  in  the 
physically  strong  and  apparently  unemotional. 

Sex. — No  reliable  data  have  thus  far  been  recorded 
which  indicate  in  which  sex  the  disease  is  more  common. 
This  is  probably  owing  to  the  differences  among  obser- 
vers as  to  what  cases  should  be  included  under  this  head. 
There  is,  therefore,  no  accurate  knowledge  as  to  whether 
or  not  the  supposedly  debilitating  and  other  effects  of 
menstruation  and  its  irregularities  come  into  play  as 
causes.  Not  a  few  authors,  Christian  among  them,  even 
find  the  disease  more  prevalent  in  youths.  The  writer's 
statistics  show  41  girls  in  a  total  of  83  adolescents  so 
affected. 

Statistics. — The  number  of  patients  admitted  to  Taun- 
ton Hospital  for  the  Insane  in  fifteen  months,  563 ;  de- 
mentia priBcox  cases  admitted  to  Taunton  -Hospital  for 
the  Insane  in  same  fifteen  months,  136 ;  dementia  prsecox 
cases  admitted  to  Taunton  Hospital  for  the  Insane  in  fif- 
teen months,  twenty-five  years  of  age  and  under,  76; 
ratio  of  dementia  prsecox  cases  to  admissions,  33  per  cent. 

The  writer  received  successively  at  "  Bournewood  "  147 
private  patients  suffering  from  all  forms  of  insanity,  in 
which  out  of  33  of  dementia  prsecox  33  were  under  35 
years  of  age.  More  cases  of  this  disease  who  are  of  more 
advanced  age  are  reported  from  public  institutions  for 
want  of  accurate  histories  regarding  the  time  of  onset  and 
the  number  of  previous  attacks.  Unfortunately  it  is  also 
customary  at  present  to  swell  the  number  of  cases  by 
Including  those  beginning  in  mature  life,  that  are  known 
as  •'  paranoia  degenerativa  "  (MacPherson)  or  "  dement- 
ing paranoia, "  in  the  category  of  dementia  pra?cox,  which 
is  quite  a  different  disease  from  paranoia  in  any  form. 

Diagnosis. — It  is  of  the  highest  importance  as  regards 
prognosis  and  prophylaxis  to  recognize  dementia  prsecox 
In  its  incipient  stage.  This  is  no  easy  matter,  so  nearly 
do  its  early  symptoms  of  mental  and  bodily  weakness  re- 
semble in  many  cases  the  nervous  exhaustion  of  true 
neurasthenia,  which,  however,  is  ordinarily  a  post-de- 
velopmental disease  rarely  terminating  in  insanity.  In 
early  dementia  pracox  we  miss  the  characteristic  symp- 
tom-groups of  neurasthenia :  cerebral,  digestive,  genital, 
etc.  The  general  hypersesthesia,  excitability,  pains  in 
limbs,  back,  etc.,  are  rarely  present.  So  also  the  pho- 
bias. The  fatigue  of  mind  and  body  on  moderate  exer- 
tion are  common  features  of  the  two  disorders,  but  in  the 
psychosis  the  signs  of  mental  inadequacy  for  work  or 


pleasure,  owing  to  loss  of  the  power  of  sustained  attention, 
will  be  found  to  preponderate  over  those  of  purely  ner- 
vous and  muscular  weakness.  Inquiry  should  always  be 
made  regarding  previous  transient  attacks  of  the  kind 
mentioned  in  describing  the  prodromal  stage. 

The  chief  difficulty  in  the  diagnosis  of  dementia  prse- 
cox in  its  active  stage  is  to  distinguish  early  attacks,  in 
which  excitement  or  depression  may  predominate,  from 
manic-depressive  insanity,  a  highly  hereditary  form  of 
mental  disease,  which  in  a  fair  proportion  of  cases  also 
makes  its  first  appearance  in  adolescence.  As  one  is  a 
disease  of  active  mental  deterioration  and  the  other  a 
periodical  psychosis  in  which  the  mind  is  sound  until 
the  last,  except  during  the  attacks  which  characterize 
it,  the  importance  of  a  correct  diagnosis  Is  obvious.  (See 
Insanity:  General  Prognosis.) 

In  certain  cases  it  is  extremely  diflScult  to  differentiate 
between  the  two  until  a  second  attack  has  occurred  or 
until  the  disease,  if  uninterrupted,  has  become  so  pro- 
longed that  evident  signs  of  deterioration  appear.  The 
general  features  of  difference  are,  that  dementia  precox 
has  a  gradual  onset,  while  the  attacks  of  manic-depressive 
insanity  appear  suddenly  as  a  rule,  and  there  is  an  ab- 
sence of  ascertainable  cause.  The  former  has  irregular 
intervals  between  the  attacks,  in  which  the  mind  usually 
shows  increasing  impairment,  but  in  the  latter  rational 
intervals  always  prevail.  In  the  one  the  attacks  vary 
greatly  as  to  intensity,  frequency,  and  regularity ;  in  the 
other  they  are  uniformly  either  mania  or  melancholia  of 
about  the  same  intensity  and  duration,  and  recur  with  con- 
siderable regularity  especially  in  the  circular  form.  In 
dementia  prsecox  the  degree  of  mental  deterioration  is  out 
of  proportion  to  the  degree  of  severity  of  the  depression  or 
excitement.  Regarding  the  special  mental  processes  of 
the  two :  when  depression  occurs  in  denlentia  prsecox  it  is 
not  so  likely  to  be  attended  with  psychomotor  retardation ; 
the  ideas  are  absurd  and,  as  has  been  said,  there  is  little 
depth  to  the  feeling  of  sadness  or  shame.  Such  patients 
are  often  easily  diverted,  and  sudden  interruptions  of 
the  prevailing  mood  by  a  lucid  moment  or  an  opposite 
mental  state  are  not  uncommon.  The  depression  of 
manic-depressive  insanity,  on  the  contrary,  is  uniform, 
consistent,  and  constant,  and  psychomotor  retardation  is 
common.  The  mania  of  dementia  prascox  also  shows 
more  confusion,  the  movements  are  aimless,  sudden,  im- 
pulsive, occasional,  and  possibly  stereotyped  with,  it  may 
be,  intervals  of  quiet.  The  mania  appears  as  a  succession 
of  outbursts  of  intense  excitement  that  are  soon  over, 
while  that  of  manic-depressive  insanity  expresses  itself 
in  constant  restlessness  and  multiform  purposive  move- 
ments. In  the  former  the  patient  is  not  exhilarated  as  in 
manic-depressive  insanity,  but  is  indifferent  and  silly, 
and  talks  nonsensically  or  bursts  into  tears  in  the  midst 
of  his  excitement.  The  admixture  in  one  attack  of  any 
degree  of  stupor,  true  negativism,  stereopy,  katatonic  or 
cataleptic  conditions,  marked  confusion  or  choreic  move- 
ments, stamps  the  case  as  one  of  dementia  prcecox.  The 
diagnostic  relations  of  these  two  diseases  is  further  elabo- 
rated in  section  XIX.  (Manic-depressive  Insanity). 

Attacks  of  genuine  confusional  insanity  of  the  primary 
idiopathic  variety  occur  most  frequently  in  youth  and 
should  be  regarded  with  suspicion,  as  they  are  often  in 
reality  nothing  less  than  the  first  active  expression  of  de- 
mentia pra3COX.  The  same  disorder  occurring  in  maturer 
patients  is  as  a  rule  secondary  and  symptomatic,  and 
often  does  not  result  in  dementia  owing  to  the  greater  re- 
sistive power  to  disease  of  the  fully  developed  organism. 

The  stupor  of  dementia  prsecox,  when  unattended  by 
katatonic  or  cataleptic  conditions  or  by  marked  negativ- 
ism, resembles  the  melancholic  stupor  common  to  older 
patients,  which  may  also  be  present  during  adolescence 
as  the  initial  attack  of  periodical  or  manic-depressive 
insanity.  It  differs  from  it  chiefly  in  its  relatively  less 
gradual  onset — in  the  absence  of  the  antecedent  and  pro- 
tracted period  of  melancholia  with  delusions  which  are 
the  starting-point  of  melancholic  stupor  and  which  so 
strongly  influence  the  patient  as  to  lead  to  mental  pre- 
occupation,  which  finally  deepens    into    stupor.     The 
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stupor  of  dementia  prsecox,  on  the  other  hand,  is  more  or 
less  complete,  often  seeming  to  extinguish  all  mental  ac- 
tivity, and  is  not  only  not  consequent  on  depressive  delu- 
sions, but  sometimes  immediately  follows  a  stage  of  ex- 
citement. Moreover,  the  dementia-prjECox  patient  retains 
as  a  r\ile  only  a  hazy  memory  of  his  thoughts  or  condition 
while  in  the  stupor,  but  the  true  melancholiac  has  usually 
a  full  recollection  of  a  dominating  delusion  at  that  time. 

The  excitement  and  the  stupor  of  dementia  prfEcox 
have,  however,  their  closest  covmterparts  in  the  mania 
and  stupor  of  dementia  paralytica,  a  fact  which  suggests 
the  deep-seated  natiu'e  of  the  malady,  but  the  nature  of 
the  prodromes  and  the  absence,  from  dementia  praecox, 
of  memory  defect,  pupillary  irregularities,  increased  re- 
flex excitability,  tongue  tremor,  and  other  motor  compli- 
cations, will  usually  make  clear  the  diagnosis. 

It  is  sometimes  difficult,  as  Christian  points  out,  to  dis- 
tinguish certain  advanced  cases  of  dementia  prascox  from 
imbeciles  or  idiots.  The  appearance  and  mental  status 
of  each  are  often  so  much  alike  that,  in  the  absence  of 
information  as  to  whether  the  arrest  of  mental  develop- 
ment occurred  in  infancy  or  in  adolescence,  dements  of  this 
class  often  pass  for  imbeciles.  All  that  can  be  said  is  that 
the  imbecile  is  more  likely  to  show  stigmata  or  malforma- 
tions than  the  dement,  and  that  the  latter  sometimes  affords 
glimpses  of  a  former  intelligence  which  never  appear  in 
the  imbecile.  Fortunately  such  an  error  is  immaterial, 
as  it  cannot  affect  the  care  or  treatment  of  the  jjatient. 

The  diagnosis  of  paranoid  conditions  is  sometimes  diffi- 
cult, but  it  is  rare  for  true  paranoia,  a  post-develop- 
mental disease,  to  culminate  before  the  thirtieth  year. 
The  essence  of  paranoia  is  also  absent  in  these  states,  ' 
viz. :  a  gradually  evolved  and  logically  elaborated  set 
of  delusions  which  exclusively  and  unchangeably  domi- 
nate the  entire  psychic  life.  In  place  of  this  we 
have  a  rather  sudden  appearance  of  new  conditions,  and 
a  variable  and  unsystematized  delusional  state,  whose 
only  likeness  to  paranoia  is  the  persecutory  nature  of  the 
morbid  ideas.  There  is  also  in  these  hybrid  states  an  ab- 
sence of  physical  and  mental  stigmata  of  degeneration. 
True  paranoia,  moreover,  does  not  end  in  dementia.  It 
is  more  difficult  to  distinguish  the  paranoid  form  of  de- 
mentia prsecox  from  a  form  of  paranoia  occurring  in  ma- 
turity which  consists  of  a  marked  persecutory  delusional 
derangement  of  rapid  course  ending  in  dementia.  The 
reported  cases  and  those  we  have  observed  do  not  show 
the  signs  of  dementia  at  the  onset  of  the  disease,  and  lack 
the  variability,  superficiality,  inconsistency,  and  remis- 
sions, which  mark  dementia  prsecox.  Unfortunately  a 
few  competent  observers  have  mistaken  these  "  dement- 
ing "  paranoias  of  mature  life  for  dementia  prsecox,  thus 
encouraging  the  belief  that  this  disease  whose  essence  is 
adolescence  may  frequently  occur  at  a  rnore  advanced 
age,  and  also  obscuring  its  true  nature. 

Pkognosis  and  Pkoghess. — It  is  necessary  to  discrimi- 
nate between  the  immediate  and  the  ultimate  prognosis 
of  dementia  prajcox,  for  the  two  are  widely  different. 
Most  first  attacks,  especially  if  pronounced,  result  in 
what  are  considered  by  people  in  general  and  appear  in 
hospital  statistics  as  recoveries.  They  are,  as  has  been 
explained,  remissions,  which  vary  greatly  in  complete- 
ness and  duration.  In  a  certain  proportion — Kraepelin 
estimates  it  at  thirteen  per  cent.— all  symptoms  of  disease 
so  completely  disappear  that  the  recovered  patient  can 
again  fill  his  accustomed  station  in  life,  practically,  as 
well  as  before.  These  individuals,  however,  never  ap- 
pear entirely  the  same  in  the  opinion  of  near  relatives,  in 
some  detail  of  judgment,  disposition,  conduct,  or  habits. 
Their  endurance,  also,  is  apt  to  be  less.  Even  these  cases 
may  relapse  after  many  years  and  sink  into  permanent 
dementia,  and  one  can  never  feel  sure  that  >x  permanent 
recovery— which  is  a  fare  event  in  dementia  prscox 
—has  taken  place.  The  other  extreme  is  the  transient 
remission,  in  which  the  patients  ar* happy,  easily  pleased 
and  irritated,  excitable,  more  childish  than  before  the 
illness,  and  very  soon  fatigued  in  mind  and  body.  They 
experience  a  relapse  very  soon  after  leaving  the  hospital, 
from  which  time  the  deterioration  is  rapid.     Intermedi- 


ate cases  live  comfortably  perhaps-  for  two,  three,  or 
more  years,  but  on  a  much  lower  level  of  mental  and 
bodily  power  and  mental  cajjacity  than  before  the  attack. 
A  few  are  able  to  earn  a  moderate  livelihood,  and  find  a 
certain  satisfaction  in  life,  but  all  are  regarded  as  fail- 
ures by  their  friends,  have  lost  their  spontaneity  and 
most  of  their  interest,  and,  being  unable  to  play  their 
part  in  life,  are  more  or  less  solitarj%  decline  advances, 
and  come  to  be  regarded  as  unsociable  or  stupid.  They 
are  also  very  often  peculiar  in  conduct,  inconsiderate, 
iri-itable,  perhaps  boisterous,  and  ignorant  of  their  real 
condition.  Such  patients  are  readily  imposed  on,  and 
are  sometimes  as  pliable  as  imbeciles.  Girls  in  this  stage 
of  the  disease  are  often  and  easily  seduced  and  give  birth 
to  illegitimate  children.  It  is  usually  safe  to  predict,  in 
any  patient  originally  of  good  mind,  who  has  had  good 
care,  "  recovery  "  or  decided  improvement  in  the  course 
of  a  year  from  the  beginning  of  the  active  symptoms  of 
the  first  attack,  but  it  is  most  difficult  to  foretell  with 
certainty  the  character  or  length  of  the  remission  in  any 
case.  Severe  symptoms,  if  of  the  acute  order,  are  no 
bar  to  temporary  "recovery,"  and  stupor,  however  pro- 
found, especially  if  of  comparatively  sudden  onset  and 
not  markedly  katatonic,  betokens  a  good  remission,  which 
is.  we  believe,  more  likely  to  be  an  extended  one  than  after 
any  other  form,  although  the  cases  in  which  confusion, 
mania,  and  melancholia  predominate  are  also  frequently 
followed  by  long  intervals  of  comparative  mental  health. 

The  cases  that  are  classed  in  this  article  as  purely  he- 
bephrenic are  milder,  and  less  decided  in  their  manifesta- 
tions and  more  likely  to  decline  gradually  into  permanent 
dementia,  not  necessarily  deep,  without  remission  of  any 
sort  or  with  an  occasional  brief  interval  of  lucidity. 
Profound  stupor,  although  less  rarely,  may  without 
change,  except  for  flashes  of  intelligence,  deepen  into 
extreme  and  helpless  dementia  with  fixed  postures.  Of 
the  cases  which  have  come  under  the  writer's  notice, 
those  in  which  the  acute  condition  was  prolonged  beyond 
a  jear  and  a  half  without  remission  have  gone  steadily 
on  to  dementia.  Increasing  mental  inactivity,  fixed  man- 
ners, and  stereotypy  appear  to  betoken  chronicity. 

There  is  no  doubt  of  the  ultimate  prognosis  in  the  large 
majority  of  the  victims  of  dementia  prsecox,  however  en- 
couraging may  seem  the  outlook  on  the  patient's  recov- 
ery from  the  original  attack.  Another  attack  sooner  or 
later  occurs,  others  follow  at  intervals,  and  the  mind 
rapidly  deteriorates  until  a  condition  of  dementia  results, 
which  is  usually  so  extreme  as  to  require  constant  hos- 
pital care  or  its  equivalent.  This  terminal  dementia  is 
often  marked  by  exacerbations  of  excitement,  depres- 
sions, and  anergic  states  which  are  the  rudiments  of  the 
original  acute  manifestations  which  are  characteristic  of 
the  disease.  These  patients  form  a  large  proportion  of 
the  chronic  dements  in  institutions.  All,  however,  reach 
a  stationary  condition  through  the  arrest  of  the  cortical 
degeneration,  and  remain  at  dittcient  levels  of  mental  re- 
duction. A  small  proportion  stop  short  of  extreme  de- 
mentia, and  live  in  considerable  comfort,  satisfaction, 
even  enjoyment,  the  life  of  imbeciles  of  the  higher  grades. 

The  progress  of  the  form  of  degeneration  peculiar  to 
dementia  pi-secox  may  be  (1st)  progressive  and  subacute 
without  critical  episodes;  (2d)  slow  at  first,  then  rapid 
after  a  single  acute  episode;  (3d)  very  slow  and  marked 
by  numerous  acute  episodes  (Finzi  and  Vedrani). 

Pathological  Anatomy.— Kahlbaum's  admission 
that  the  pathological  anatomy  of  "  katatonia  "  had  vet  to 
be  made  is,  unfortunately,  equally  true  to-day  of  its  par- 
ent disease,  dementia  precox.  What  data  we  possess  in 
the  way  of  discovered  lesions  are  very  few  in  number 
and  far  from  uniform.  Many  writers  make  no  allusion 
to  the  pathology  whatever.  All  that  it  is  safe  to  sav  is 
that  the  essential  mental  weakness  can  be  explained  only 
by  changes  in  the  cortex.  Altzheimer,  in  fact,  describes 
marked  alterations  in  the  cortex,  especially  in  the  deep 
layers,  in  a  few  cases  of  collapse  delirium  which  had  pre- 
sented the  clinical  features  of  katatonia.  Auto-intoxica- 
tion may  account  for  some  of  these  cases  which  are  due 
to  febrile  and  other  forms  of  exhaustion  and  appear  as 
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acute  confusional  conditions.  Most  of  tlie  pathological 
findings  pertain  to  the  profoundest  mental  state — stupor. 
Wliitwell  has  attempted  to  explain  its  pathological  and 
clinical  signs  by  the  congenitally  diminished  calibre  of 
the  blood-vessels.  Kiernan  finds  a  great  analogy  be- 
tween the  state  of  the  brain  observed  in  this  condition 
and  that  found  in  cases  of  typhoid  fever,  but  the  essential 
and  characteristic  pathology  of  the  disease  is,  according 
to  him,  a  primary  disturbance  in  the  vaso-motor  centres 
producing  sanguineous  stasis,  and  this,  he  maintains,  is 
the  point  of  departure  of  the  whole  morbid  process. 

Etoc-Deraazy  adduces  evidences  of  general  cerebral 
oedema  from  the  autopsies  of  patients  dying  in  stupor. 
(See also  77.  Insanity:  Oeneral  Pathology.) 

Treatment. — Of  all  the  means  for  benefiting  these 
patients  preventive  treatment  is  the  most  likely  to  be 
efficacious  and  the  least  apt  to  be  employed.  It  is,  never- 
theless, possible  for  physicians  to  sow  a  seed  of  precau- 
tion by  disseminating  the  truth  regarding  the  dangers 
of  adolescence  that  lie  in  the  path  of  those  who  inherit  or 
have  acquired  a  predisposition  to  insanity,  or  are  con- 
stantly exposed  to  exhausting  influences.  Intellectual 
overwork,  the  bugbear  of  most  parents,  is  in  itself  a  rare 
cause  of  mental  breakdown,  and  in  the  writer's  experi- 
ence has  never  appeared  except  as  a  minor,  contributing 
factor.  It  is  the  disadvantages  under  which  study  is 
being  pursued— viz.,  late  hours,  outside  work,  insufiS- 
cient  food,  anxiety,  excess,  unhealthy  or  distracting  home 
influences — that  have  been  chiefly  responsible  for  the  dis- 
aster. Clouston's  "General  Principles  of  Prevention" 
are  practical  and  to  the  point.  "  Build  up  the  bone  and 
fat  and  muscle,  especiallj'  the  fat,  by  means  known  to 
us,  during  the  period  of  growth  and  development.  Make 
fresh  air  the  breath  of  life  to  the  young.  Develop  lower 
centres  rather  than  higher  when  there  is  bad  heredity. 
Don't  give  too  much  flesh  and  nitrogenous  food  during 
growth  and  adolescence.  .  .  .  Avoid  alcohol  and  nervous 
stimulants  absolutely  if  possible.  Do  not  cultivate, 
rather  restrain  the  imaginative  and  artistic  faculties  and 
sensitiveness  and  the  idealisms  generally  in  cases  where 
such  tend  to  appear  too  early  and  too  keenly.  They 
will  be  rooted  on  a  better  brain  and  body  basis  if  they 
come  later.  Cultivate  and  insist  on  orderliness  and 
method  in  all  things.  The  weakly  neurotics  are  always 
disorderly,  unbusinesslike,  and  unsystematic.  Fatness, 
self-control,  orderliness  are  the  three  most  important 
qualities  for  them  to  aim  at. " 

There  is  also,  we  firmly  believe,  ground  for  hope  of  re- 
covery at  the  very  outset  of  the  disease,  and  it  is  here  that 
the  immense  importance  of  a  knowledge  of  the  earliest 
signs  of  cerebral  fatigue  become  evident.  The  advan- 
tages to  come  of  early  recognition  of  dementia  para- 
lytica (a  structural  disease  considered  to  be  invariably 
fatal)  are  often  and  not  without  reason  insisted  upon. 
Is  it  not  much  more  likely  that  good  may  come  from 
the  recognition  of  the  prodromes  in  dementik  prae- 
cox,  a  functional  disease  of  at  least  long  remissions 
and  non-constitutional  etiology  in  many  cases?  It  is 
for  this  reason  that  we  have  dwelt  so  particularly  on 
the  minor  mental  manifestations  of  the  disease  in  its 
incipient  stage.  We  look  with  confidence  to  the  time 
when  cases  recognized  early  by  the  alienist,  while  yet  the 
patient  is  comparatively  comfortable,  may  be  saved  from 
an  attack  by  well-directed  medical  oversight  and  regula- 
tion of  his  habits  and  sun-oundings,  insisting  chiefly  on 
rest  of  mind  and  body,  abundant  food,  and  life  in  the  open 
air  away  from  home.  What  might  be  called  simple  hebe- 
phrenic states  that,  under  proper  guidance,  never  cul- 
minate in  insanity,  occasionally  reach  the  alienist  and 
strengthen  our  belief  in  greater  curability  of  the  disease,  at 
least  among  tlie  well-to-do.  When  the  disease  has  more 
fully  developed  it  is  well  not  to  temporize.  The  danger 
of  the  patient's  obedience  to  a  sudden  impulse  to  fatal  or 
other  overt  acts,  or  an  outbreak  of  excitement,  is  great  as 
soon  as  the  actually  depressed  or  excited  state  appears, 
and  proper  precautions  should  be  taken  at  once.  The 
hospital  is  the  only  safe  place  short  of  single  private  care 
with  special  nurses  and  a  physician  in  constant  atten- 


dance, for  such  patients  when  once  a  suicidal  or  homi- 
cidal tendency  has  developed.  Throughout  the  attack 
the  main  reliance  is  the  patient's  absence  from  home  and 
relatives,  experienced  medical  oversight  and  nursing, 
freedom  from  all  disturbing  influences,  especially  med- 
dlesome attempts  to  entertain,  quiet  surroundings,  regu- 
lar exercise  out-of-doors  in  almost  all  weathers,  baths,  and 
above  all  a  good  supply  of  nutritious  food.  Nothing  is 
worse  for  so-called  mild  cases  than  to  send  them  to 
travel.  They  are  quite  sure  soon  to  return  after  un- 
pleasant experiences,  exhausted  in  body  and  mind,  and  in 
a  far  worse  condition  than  before.  Brain-rest,  not  diver- 
sion, is  the  supreme  indication.  Intervals  between  the 
attacks  may  often  be  prolonged  by  the  physician  if  he  is 
kept  informed  of  the  patient's  condition.  These  young 
patients  often  emerge  quickly  from  an  attack,  but  while 
mentally  clear  are  far  from  strong  for  some  time.  They 
require,  in  this  condition,  to  be  kept  a  longer  time  under 
immediate  medical  direction  than  the  relatives  are  usually 
willing  to  allow,  and  thus  are  exposed  to  the  danger  of  a 
speedy  relapse.  Henry  B.  Stedman. 

The  Principal  Bibliograpical  Rkferences. 

Altzheimer :  Amer.  Journal  Insanity,  Ivii.,  No.  iii.,  p.  476. 

Aschaffenburg :  Allg.  Zeitsch.  t.  Psychiat.,  1901,  Ivlii..  3  and  3  s.,  33. 

Ball :  De  la  FoUe  ae  la  Puberty.    Enc^phale,  p.  1, 1884. 

Binswanger:  Ersehoplungspsycliosen.  Berliner  klin.  Woehensclir., 
Juni,  1897. 

Brewer  and  Bannister :  Manual  of  Insanity,  1902. 

Cbaslin  :  La  Confusion  Mentale,  1895. 

Christian;  Annal.  M^d.  Psychologiques,  Bme  s6rie,  t.  ix.  and  x. 

Clouston:  Mental  Bis.,  1898;  Neuroses  of  Development,  pp.  134-136. 

Daraskiewicz :  Deber  Hebelrenie,  etc.,  Dorpat,  1903. 

Diet.  Psychol.  Med.,  Tuke,  1893.  Articles  on  Catalepsy,  Katatonia, 
Stupor,  etc.   , 

Falret,  Jules :  Etudes  clin.  s.  les  Mai.  Mentales  et  Nerv.,  Paris.  1890. 

Flnck :  Beitrag  sur  Kenatnis  des  Jugendirreseins.  AUgem.  Zeitsch. 
1.  Psych.,  xxxvii. 

Finzl  and  Vedrani :  Extr.  de  la  Elvist.  Speriment.  de  Frenatria  Eeg- 
gio  Emilia,  1899. 

Goodell :  Joum.  Ment.  Sc,  April,  1892. 

Hecker;  Die  Hebefrenie.  Virchow'sArch.,  Bd.  Iii.,  1871 ;  Irrenfreund, 
1877. 

Joflroy :  Lemns  ^  I'Asile  Sainte-Anne,  1896. 

Kahlbaum  :  Die  Gruppierung  der  psych.  Krankheiten,  Danzig,  1863. 

Kellogg :  Mental  Diseases,  1897. 

Kiernan :  Alienist  and  Neurologist,  1883 ;  Detroit  Lancet,  1884. 

Kircbhoft:  Handbook  of  Insanity,  N.  T.,  1893,  William  Wood  &  Co. 

Kraepelln  :  Psychiatrie,  6te  Aut.,  1899. 

MacPhersou :  Mental  Affections,  1899. 

Magnan :  LeQons  Cliniques  sur  les  Mai.  Mentales,  Paris. 

Malret:  Annal.  Med.  Psychologiques,  7me  siSrie,  et  seq. 

Marro :  Comptes  rendus,  VIII.  Cong.  Internal,  de  Med.,  Sec.  de  Psy- 
chiatrie, 1900. 

Noble :  Am.  Journal  of  Insanity,  1899,  1y.,  No.  4. 

Saury:  Etudes  Cliniques  sur  la  Folie  H^r^d.    (Les  d^gSniTes),  Paris, 

Scholz:  Allg.  Zei'schr.  f.  Psychiat.,  Mil.,  f.  6, 1897. 
S^glas  and  Chaslin :  Brain,  xii.,  July  to  January,  1889-90. 
Wille :  Psychosen  des  Pubertatsalters,  Leipzig- Wien,  1898. 
Worcester :  The  Katatonlc  Symptom  Complex.     Am.  Jour,  of  Ins., 
April,  1899. 

XVI.  INSANITY,  SENILE.— Under  this  general  term 
are  rather  indefinitely  grouped  all  those  psychoses  which 
develop  in  persons  past  the  meridian  of  life  and  which 
are  dependent  upon  those  subtle  changes  in  structure  and 
function  that  mark  the  progress  of  declining  years.  Nat- 
urally enough  we  should  not  include  in  this  group  those 
cases  of  continuous  or  intermittent  psychoses  which  be- 
gin in  previous  life  and  last  to  old  age ;  nor  yet,  again, 
those  instances  of  mental  alienation  in  the  aged  which 
are  due  to  intoxications,  infections,  or  gross  cerebral 
lesions  described  elsewhere  in  this  group  of  articles; 
although,  certainly,  all  these  forms  of  mental  disease 
might  take  on  "  senile  "  characters  from  coming  within 
the  sphere  of  influence  of  the  characteristic  senile  changes. 
Our  province  rather  is  to  depict  the  mental  pecuharities 
coincident  with  these  subtle  physical  changes;  for  we 
cannot  doubt  but  that  the  primary  variations,  appar- 
ently only  of  function,  are  really  dependent  upon 
structural  changes  so  fine  as  to  elude  the  scrutiny  of  the 
microscope,  but  similar  in  kind  to  those  which,  later 
on  in  the  disease,  are  more  plainly  discerned.  And  herein 
do  we  find  our  justification  for  including  under  this  one 
head  many  cases  which  at  first  sight  might  appear  essen- 
tially different.  It  may  be  that  in  the  future,  with  closer 
pathological  knowledge  of  these  physical  changes,  defi- 
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nite  subgroups  or  essentially  different  forms  of  brain  de- 
generation may  be  separated  from  this  somewhat  promis- 
cuous class;  but  for  the  present  they  are  best  considered 
together  from  a  clinical  standpoint.  The  whole  course 
of  the  disease  is  chronic,  with  a  marked  tendency  to  a 
steadily  progressive  dementia. 

It  is  well  known  that  some  people  show  the  effects  of 
their  burden  of  years  much  earlier  than  others.  From 
various  causes,  which  will  be  considered  later,  these 
effects  in  certain  individuals  are  most  marked  upon  the 
nervous  system,  and  include  a  pathological  involution  of 
the  mental  faculties.  Thus  the  whole  series  of  psychoses 
under  discussion  may  be  considered  under  the  still  wider 
term  of  involution  psychoses.  As  this  involution,  how- 
ever, sometimes  commences  quite  early  in  adult  life  and 
affects  too  large  and  varied  a  class  for  separate  discussion 
It  has  seemed  best  to  restrict  the  bounds  of  the  present 
chapter  to  include  only  those  cases  which  commence  after 
the  forty-seventh  year  of  life.  The  reader  is  referred  to 
the  chapter  under  Melancholia  for  a  further  consideration 
of  this  topic,  as  a  large  number  of  cases  of  typical  melan- 
cholia really  belong  to  this  epoch  in  life  and  are  but  evi- 
dences of  mental  involution. 

Senile  insanity  commences  insidiously,  and  the  early 
years  of  many  cases  present  a  marked  clinical  contrast  to 
their  later  ones.  This  has  led  to  an  arbitrary  but  conve- 
nient subdivision  of  the  subject  into  the  presenile  forms 
and  the  senile  forms  prtfper.  Presenile  insanity  includes 
those  cases  which  break  down  comparatively  early,  be- 
tween the  forty-seventh  and  the  sixtieth  years  of  life, 
while  senile  insanity  proper  is  seen  in  those  still  older. 

A.  Presenile  Insanity. — Presenile  insanity  is  seen  in 
a  rather  limited  group  of  cases,  which  exhibit  premature 
failure  of  their  mental  powers  by  an  evident  weakening 
of  the  judgment,  undue  emotionalism,  and  varied  perse- 
cutory delusions.  The  onset  is  gradual;  the  clinical 
course,  subacute  or  chronic;  the  usual  outcome,  a  mild 
dementia. 

There  is  usually  a  considerable  period  of  vague  premon- 
itory symptoms.  Imperceptibly  a  change  takes  place  in 
the  disposition  and  habits  of  the  patients.  They  become 
more  quiet,  are  unsociable,  discontented,  uneasy,  and 
restless,  sad  without  cause,  irritable,  and  suspicious ;  have 
unreasonable  outbursts  of  anger  or  tears,  are  disinclined 
to  exertion.  Their  memory  for  passing  events  grows  less 
acute.  Consciousness  is  intact,  and  they  are  able  to  orient 
themselves  perfectly.  The  will  is  seemingly  unimpaired, 
but  really  they  are  less  able  to  control  their  emotions  and 
desires  than  heretofore.  Judgment  early  shows  consid- 
erable damage.  They  do  not  yet  have  hallucinations  or 
delusions,  although  these  are  foreshadowed  in  their  unrea- 
sonable whims  and  suspicions.  There  is  usually  some 
disturbance  of  digestion  and  general  nuti-ition,  and  their 
power  of  endurance  rapidly  fails,  The  patients  are 
really  not  yet  insane,  but  are  showing  the  first  signs  of 
mental  inco-ordination :  evidences  of  physiological  invo- 
lution of  the  faculties  coming  on  at  a  prematurely  early 
period,  and  with  perhaps  pathological  rapidity ;  indica- 
tions, in  fact,  of  an  essentially  pathological  process  at 
work.  They  become  extremely  selfish  and  self-centred, 
introspective,  and  soon  are  definitely  hypochondriacal. 
This  attitude,  with  their  general  suspicions,  forms  the 
basis  for  their  first  delusions.  They  appear  oversensitive 
to  cold  and  complain  of  various  disturbing  conditions, 
" fleeting  rheumatic  pains,"  cough,  hiccough,  belchings, 
disagreeable  feelings  in  the  head  and  back,  dizzy  spells, 
distressing  dreams,  peculiar  sensations  in  the  eyes,  and 
ringing  in  the  ears.  These  are  so  numerous  and  absorb 
so  much  of  their  attention,  are  so  changeable  and  easily 
allayed,  as  to  suggest  an  hysterical  condition.  But  more 
uncommon  and  unreasonable  complaints  point  to  the  es- 
sentially delusional  fabric  of  the  whole  group  of  symp- 
toms. They  believe  that  something  has  happened  and  has 
taken  away  all  their  strength,  that  their  brain  has  been  lost 
or  been  drawn  out  through  the  spinal  cord,  that  they  have 
no  stomach,  that  nothing  ever  passes  the  bowels,  that 
their  heart  does  not  beat,  and  that  they  live  without  any 
circulation  of  the  blood.     Things  do  not  appear  the  same 


to  them,  and  they  immediately  suspect  foul  play.  A  for- 
gotten piece  of  wearing  apparel  has  been  stolen.  If  it  is 
found,  they  cannot  believe  it  is  the  right  one,  but  a  clever 
substitute,  and  still  accuse  the  supposed  thief.  At  other 
times  poison  is  put  in  the  food,  they  taste  alum  on  their 
meat,  saltpetre  on  the  toast.  They  are  convinced  that 
some  one  is  planning  a  deep  game  against  them,  and  do 
foolish  things  to  overthrow  their  schemes.  One  patient 
had  a  large  hearth  stone  removed  to  uncover  the  dyna- 
mite secreted  beneath.  They  do  not  usually  name  their 
enemies,  but  seem  content  with  vague  suspicions.  When 
they  do,  however,  they  generally  accuse  some  near  friend 
or  relative  of  enmity  or  unfaithfulness.  In  fact,  the  idea 
of  conjugal  infidelity  is  rather  common  with  them;  al- 
though it  does  not  seem  to  produce  the  degree  of  excite- 
ment that  would  naturally  be  expected.  One's  wife  is 
common  property  to  a  number  of  his  neighbors,  makes 
secret  "  dates  "  with  the  hired  man.  The  husband  makes 
business  trips  that  he  may  get  away  with  his  paramour, 
he  is  too  intimate  with  the  servant  girl,  and,  in  fact,  is 
thought  to  be  flirting  with  all  the  women  of  her  acquain- 
tance. 

Hallucinations  sometimes  appear  with  the  delusions, 
but  more  often  not  until  later.  The  patient  feels  by  a 
peculiar  tingling  in  her  hand  that  her  husband  has  met 
with  an  accident,  she  can  feel  the  corrosive  action  of  sup- 
posed poison  in  the  stomach;  another  patient  says  that 
the  meat  is  disgustingly  "embalmed,"  he  can  taste  the 
chemical  preservative ;  he  sees  dark  phantom  shapes  at 
night,  sometimes  robbers  come  into  the  room  and  reach 
over  the  bed,  or  he  sees  them  down-stairs  getting  away 
with  their  plunder;  lie  hears  his  wife  talking  with 
another  man  in  an  adjoining  bed,  overhears  plots  in  the 
next  room,  his  daughter's  screams  as  she  is  being  carried 
off. 

It  is  to  be  especially  noted  that  these  delusions  and  hal- 
lucinations are  very  transitory  and  ever  changing.  In 
this  early  stage  outrageous  conceptions  may  seem  to  call 
forth  no  particular  demonstration  nor  incite  to  vigorous 
measures  to  pursue  the  culprit.  This  is  associated,  it  may 
be,  with  such  calm  and  otherwise  reasonable  conversation 
as  might  lead  one  to  suspect  the  patients  did  not  believe 
what  they  were  saying  themselves.  Often,  again,  a  few 
soothing  words  may  quiet  all  their  agitation  and  they  will 
seemingly  be  convinced  that  what  they  said  was  untrue; 
but  a  moment  afterward  they  are  relating  some  similar 
terrible  thing.  They  have  been  persuaded  to  agree  with 
their  companion,  but  are  not  truly  convinced,  as  they 
never  fully  realize  the  full  gravity  of  their  accusations. 
And  this,  too,  accounts  for  their  showing  so  little  spite  iu 
action.  It  must  also  be  remarked  that  they  do  not  fasten 
their  spite  permanently  upon  any  one  person.  Their 
enemies  change  almost  as  frequently  as  the  content  of 
their  delusions,  and  the  supposed  murderer  of  a  man's 
daughter  may  enter  the  room  and  soon  win  the  confidence 
and  esteem  of  the  old  man. 

All  this  is  assisted  by  the  very  evident  impairment  in 
memory,  especially  for  the  recent  past.  The  details  of 
events  long  past,  even  those  of  childhood,  may  be  ready 
and  acciirate,  while  they  may  not  know  what  day  of  the 
week  it  is  nor  whether  they  have  seen  you  for  some  days 
or  not.  In  relating  past  events  they  are  apt  to  get  side- 
tracked, to  wander  off  into  endless  repetitions  and  add 
thereto,  under  the  influence  of  delusions,  most  improbable 
and  impossible  inaccuracies.  The  train  of  tlwught  is  in- 
terrupted, but  accompanied  with  such  a  very  remarkable 
acceptance  of  the  most  absurd  notions  as  plainly  indi- 
cates very  serious  impairment  m  judgment.  The  mood  of 
these  patients  is  variable.  At  first  they  are  apt  to  be 
quiet  and  sad,  and  may  rarely  even  attempt  suicide. 
Generally,  however,  they  soon  get  irritable,  fussy,  and 
dictatory,  with  considerable  increase  in  self-esteem.  They 
grow  more  talkative,  and  when  excited  may  become  very 
noisy  and  demonstrative  and  talk  in  the  most  childishly 
obscene,  profane,  and  insulting  manner.  This  general 
elation  of  spirits  causes  them  often  to  be  a  bore  to  the 
community  and  a  trial  to  their  friends.  They  run  about 
as  imaginative  retailers  of  gossip,  are  sad  and  angry  by 
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turns,  are  easily  cajoled,  make  many  confidences,  and  ask 
much  advice,  but  follow  none.  Rarely  they  may  be  sad 
and  seclude  themselves  for  a  time  and  refuse  food,  and 
again  they  may  be  destructive  and  violent. 

As  the  geneial  impairment  of  the  faculties  progresses, 
their  delusions  become  more  absurd,  their  emotional  ex- 
citement or  depression  reaches  wider  limits,  their  conduct 
becomes  more  unbearable,  and  the  necessity  for  suitable 
restraint  more  self-evident  in  the  interest  of  all  parties. 
The  insane  jealousy  already  mentioned  reaches  extreme 
bounds.  Detectives  are  hired  to  watch  the  suspected  par- 
ties; incriminating  and  circumstantial  fabrications  are 
told  to  the  police  and  friends ;  they  hear  all  manner  of 
incriminating  conversations,  and  see  the  guilty  parties 
together  at  night.  Their  enemies  are  hounding  them, 
have  torn  their  children  to  pieces,  and  are  just  on  the 
point  of  attacking  themselves.  It  is  a  common  thing  for 
God  to  take  them  into  His  confidences  and  warn  them  of 
things  about  to  happen;  they  hear  His  voice,  see  Him, 
feel  His  presence  beside  them.  At  times  they  may  be  so 
absorbed  with  these  hallucinations  as  to  appear  indiffer- 
ent to  everything  and  slightly  confused.  However,  no 
definite  confusional  type  of  the  disease  is  so  noticeable  as 
that  found  in  the  insanity  of  the  later  epoch. 

The  course  shows  frequent  variations,  with 'occasional 
remissions,  when  for  a  time  the  delusions  may  be  relegated 
to  the  background.  But  even  then  the  deterioration  in 
their  natural  acuteness  plainly  reveals  the  considerable 
degree  of  dementia  remaining.  Sooner  or  later  the  cases 
become  hopelessly  childish  and  weakminded.  The  prog- 
nosis in  respect  to  life  is  good,  but  for  ultimate  complete 
mental  recovery  it  is  generally  hopeless. 

The  chief  factor  in  the  etiology  appears  to  be  heredi- 
tary predisposition.  Some  have  asserted  that  where  a 
mental  breakdown  is  postponed  to  the  later  periods  of 
life,  hereditary  taint  must  be  extremely  weak  and  prob- 
lematical, as  it  necessarily  requires  a  very  stable  brain  to 
■jFithstand  successfully  the  strains  of  early  and  middle 
life.  Though  cleverly  urged,  we  have  found  the  facts  at 
variance  with  this  theory.  It  would  seem  rather  that,  in 
certain  favorably  predisposed  individuals,  the  normal 
physiological  changes  Incident  to  old  age  set  in  much 
sooner  than  usual  and  with  pathological  significance  on 
account  of  their  hereditary  instability.  Of  course  we 
would  not  minimize  the  various  adjuvant  causes  usually 
leading  to  sclerosis  of  the  arteries  and  general  failure  in 
brain  nutrition. 

The  diagnosis  is  sometimes  more  difficult  than  would  at 
first  appear.  We  have  to  separate  these  from  the  nume- 
rous cases  of  mild  recoverable  melancholias  which  occur 
at  this  epoch  and  which  have  been  treated  of  elsewhere. 
The  gradual  onset,  the  tendency  to  emotionalism,  the 
peculiarly  changeable  delusions,  which  are  mostly  of  the 
persecutory  order  but  which  are  not  systematized  and 
fixed  against  a  definite  object,  and,  finally,  the  serious 
and  progressive  impairment  in  the  judgment  are  the  chief 
points  to  be  relied  upon  in  distinguishing  this  affection. 
Sometimes  these  cases  are  classed  under  paranoia,  but  the 
changeability  of  their  delusions  and  lack  of  any  real  at- 
tempt to  pursue  the  object  of  their  suspicions  we  consider 
suflScient  distinctions.  Their  periods  of  moodiness,  the 
refusal  of  food,  and  sudden  violence  at  times  have  sug- 
gested to  some  the  onset  of  dementia  praicox.  These 
acts,  however,  are  purposeful  rather  than  merely  impul- 
sive, and  are  evidences  of  increased  emotionalism  rather 
than  of  destruction  of  feelings ;  and,  finally,  the  subse- 
quent terminal  dementia  is  of  a  type  similar  to  that  of 
ordinary  feeble  old  age,  plus  delusions,  rather  than  the 
blankness  of  the  imbecile. 

Naturally  enough,  the  treatment  resolves  itself  into  the 
study  of  how  best  to  make  the  patients  comfortable  and 
insure  the  preservation  of  their  physical  powers.  This 
is  best  done  generally  in  some  institution,  public  or  pri- 
vate, where  the  unexciting  life  and  better  control  over 
the  personal  habits  and  h3'giene  of  these  patients  insure 
less  trouble  and  difficulty  for  both  patient  and  friends, 
and  really  prolong  life  in  increased  comfort  in  most  in- 
sta,nces.    However,  many  of  these  cases,  especially  after 


they  have  grown  considerably  demented,  can  often  be 
quite  suitably  cared  for  at  home  if  properly  trained  atten- 
dants can  be  provided.  It  seems  folly,  with  our  knowl- 
edge of  the  disease,  to  seek  any  specific  for  the  general 
mental  affection. 

B.  Senile  Insanity,  Propbk.  — Under  this  term  we 
group  a  large  number  of  cases  in  which  the  normal  physi- 
ological involution  of  the  faculties  expected  after  sixty 
years  of  age  has  progressed  to  pathological  limits.  It  lias 
been  customary  with  many  to  include  under  this  term 
various  cases  of  mental  depression  and  exaltation  which 
often  run  rather  typical  courses  but  slightly  modified  by 
the  general  failure.  These  are  best  considered,  however, 
as  late  cases  of  melancholia,  of  manic-depressive  insan- 
ity, or  of  circular  insanity,  and  as  such  the  reader  is  re- 
ferred to  them  under  their  appropriate  heads.  Senile 
delirium  might  with  justice  be  relegated  to  the  section  on 
confusional  insanity,  but  as  it  seems  to  depend  directly 
upon  a  rather  sudden  senile  breakdown,  it  will  be  dealt 
with  here  in  brief.  We  have  also  those  cases  in  real  old 
age  which  present  a  group  of  symptoms  similar  to  those 
described  under  presenile  insanity.  These  will  be  consid- 
ered separately  under  senile  persecution.  There  remain, 
then,  the  numerous  cases  of  steady  mental  deterioration 
comprised  under  senile  dementia,  with  those  exhibiting 
a  vejy  grave,  form  of  this  affection  grouped  together 
under  senile  confusion. 

Clinically,  then,  there  are  presented  :  1.  Senile  Demen- 
tia. 2.  Senile  Confusion.  3.  Senile  Delirium.  4.  Senile 
Persecution. 

1.  Senile  Dementia. — Senile  dementia  is  characterized 
especially  by  the  gradual  onset  and  progress  of  a  general 
mental  deterioration.  None  of  the  mental  faculties  are 
at  first  lost;  they  become  blunted,  and  this  accounts  for 
the  peculiar  coloring  of  the  whole  clinical  picture. 

Perception  may  be  good,  but  the  full  comprehension  of 
details  is  lacking.  In  this  way  their  realization  of  time, 
of  place,  and  of  persons  may  be  at  fault.  They  get  lost 
easily,  even  at  home,  become  lacking  in  animation  and 
general  mental  acuteness,  appear  stupid,  sleepy,  uninter- 
esting, and  uninterested.  Besides  the  clouded  orientation, 
the  train  of  tlwught  is  interrupted.  They  cannot  read 
with  understanding  nor  follow  a  discourse ;  in  fact,  they 
lose  the  thread  of  ordinary  conversation  or  do  not  see  the 
point  at  issue.  They  lose  their  power  of  initiative,  their 
creative  faculty  fails,  they  cannot  adapt  themselves  to 
new  surroundings  or  conditions,  nor  change  their  point 
of  view.  They  think  in  a  regular  routine  according  to 
their  accustomed  habits,  lose  their  flexibilitj'  of  thought 
and,  power  to  change  easily  at  will  from  one  subject  to 
another,  do  not  modify  their  opinions  nor  further  elabo- 
rate previous  conceptions.  Thus  their  conversation  ffows 
in  one  tedious  round  of  ever-contracting  Ideas,  which  are 
brought  in  everywhere  w  ithout  regard  to  their  connection 
or  bearing.  The  elaboration  of  ideas  and  perceptions 
into  new  conceptions,  the  power  of  analysis  and  synthesis 
of  thought,  the  formation  of  opinions  and  judgments  are 
hopelessly  impaired.  This  explains  their  lack  of  full  com- 
prehension of  passing  events,  their  proverbial  "  conserva- 
tism," and  their  inability  clearly  to  see  and  withstand  the 
delusions  which  naturally  come  to  them. 

Great  impairment  of  memory  is  apparent,  especially  for 
the  recent  past.  Ideas  long  dormant,  however,  may  be 
revived,  and  circumstantial  and  detailed  accounts  of  hap 
penings  long  past  are  often  remembered  with  remarkable 
clearness,  when  most  important  Kappenings  transpiring 
to  themselves  or  others  seem  to  find  no  lodgment  whatever 
in  their  brains.  One  will  remember  where  he  lived  as  a 
boy,  who  were  his  school-fellows,  recount  the  details  of 
his  marriage  arrangements,  but  be  absolutely  ignorant  of 
where  he  is  or  of  the  fact  that  he  was  brought  from  his 
home  the  day  befo'-e.  In  fact,  he  is  apt  to  live  wholly  in 
the  past,  and  mistakes  his  companions  for  his  former 
long-lost  associates.  Occasionally,  when  defective  re- 
membrance leaves  unmistakable  gaps  in  narration,  the 
missing  links  are  filled  in  with  inventions  without  any 
realization  of  their  fictitiousness.  Thus,  in  process  of 
time,  a  well-worn  favorite  story,  by  silent  elision  of  the 
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main  facts  and  insertions,  may  become  a  totally  different 
and  incomprehensible  fabrication.  As  the  memory  grows 
weaker,  the  circle  of  ideas  narrows  until  the  impoverish- 
ment of  thought  and  diction  is  evident  in  their  painfully 
monotonous  remarks. 

Delusions  are  numerous  even  in  the  early  stages  of  the 
disease,  but  call  forth  no  particular  activity  until  the  se- 
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-Senile  Dementia  of  Light  Grade.    Patient  vigorous,  neat, 
and  orderly  but  deluded. 


vere  disturbances  of  the  emotional  life  take  place.  At 
first  they  are  wont  to  imagine  that  some  evil  is  to  befall 
them,  or  are  constantly  worrying  about  their  health. 
This  may  be  associated  with  actions  and  ideas  of  childish 
self-importance.  A  common  delusion  is  that  their  food 
does  not  digest  and  that  nothing  passes  from  the  bowels, 
that  their  enemies  have  ruined  and  killed  them  or  left 
them  for  dead.  They  may  even  make  childish  prepara- 
tions for  suicide,  and  somewhat  infrequently  may  ac- 
complish it.  Hallucinations  of  sight  and  hearing  are 
sometimes  very  prominent  and  fantastic.  They  see 
changing  colored  pictures  on  their  bedroom  walls  at 
night,  likenesses  of  dead  friends  or  relatives,  landscapes 
and  gardens ;  they  hear  angels,  recognize  their  friends' 
voices,  hear  threatenings  and  preparations  for  their  own 
destruction. 

The  general  trend  of  the  emotional  life  is  toward  com- 
plete blunting  of  the  sensibihties  and  desires,  the  merely 
animal  wants  dominating  their  higher  emotions  until  com- 
plete uniformity  is  reached.  This  process,  however,  is 
often  marked  with  great  fluctuations  in  the  tide  of  the 
emotions,  which,  when  influenced  by  their  delusions, 
may  cause  widespread  devastation  and  distress.  The 
patients  grow  silent  and  Indifferent,  are  not  influenced  so 
acutely  by  the  pleasures  or  sorrows  of  existence,  grow 
self-centred  and  more  jealous  of  their  own  bodily  wants, 
reserve  their  choicest  blessings  for  any  Jacob  who  will 
satisfy  their  hunger,  bear  with  the  fortitude  of  indiffer- 
ence even  a  Job's  losses,  but  are  up  in  arms  and  rebellious 
at  the  least  attempt  to  cut  off  their  supply  of  tobacco. 
Again,  the  patient's  humor  changes  and  there  is  evident 
extreme  satisfaction,  childish  joy,  and  unnatural  suscep- 
tibility to  great  fluctuations  in  humor.  One  moment  he 
is  irritable,  dogmatic,  and  impatient;  the  next,  for  the 
slightest  cause,  he  is  in  tears  and  despondency ;  a  moment 
later,  radiant  and  laughing.  During  these  periods  of  ela- 
tion of  spirits,  the  passions,  untrammelled  by  the  checks 
of  judgment  and  reason,  are  apt  to  run  riot.  This  is 
seen  in  their  outbursts  of  anger  with  vociferous  and  un- 
bridled swearing  and  abuse,  and  especially  in  the  increase 
of  their  sexual  impulses.  They  often  contract  foolish 
marriages  or  content  themselves  with  indecent  exposure, 


masturbation,  and  obscene   talk.     At  times  they  even 
make  indecent  assaults,  especially  upon  young  girls. 

Gradually  this  mood  may  be  more  continuous  and  bring 
about  for  a  considerable  period  great  changes  in  conduct 
and  action.  Extreme  restlessness  and  irritability  are  de- 
veloped, they  quarrel  constantly  with  their  companions, 
are  ever  working  or  fussing  over  imaginary  work,  talk 
a  great  deal,  threaten,  and  sometimes  become  violent 
They  run  about  the  neighborhood,  collect  heaps  of  trash, 
meet  with  accidents  and  mishaps,  and  are  a  constant  trial 
to  their  guardians.  At  night  their  greatest  restlessness  is 
manifest.  They  get  up  and  wander  about  the  house, 
often  with  serious  danger  of  setting  fires,  rummage  around 
and  tire  themselves  all  out,  and  may  be  quiet  and  sleepy 
the  next  day.  They  grow  neglectful  of  their  toilet  and 
even  of  ordinary  cleanliness,  and  sometimes,  if  uncared 
for,  become  most  distressingly  filthy. 

The  physical  changes  which  accompany  this  mental 
degeneration  indicate  a  serious  decline  in  the  general 
health.  The  appetite  grows  poor,  nutrition  suffers,  the 
subcutaneous  fat  disappears,  the  skin  becomes  wrinkled 
and  yellow,  with  pigmented  areas  and  spots  of  keratosis 
senilis,  which  may  break  down  into  carcinomatous  degen- 
eration. Occasionally  there  is  troublesome  itching  of  the 
skin — pruritus  senilis.  The  teeth  are  lost  and  the  alveolar 
processes  of  the  lower  jaw  are  absorbed,  with  character- 
istic change  in  its  shape  and  consequent  falling  in  of  the 
lips.  The  muscles  atrophy  and  weaken,  the  bones  be- 
come more  brittle,  the  arteries  harden  and  are  distinctly 
visible  in  their  toiluous  course  up  the  emaciated  limbs. 
The  pulse  grows  weak  and  slow  and  is  apt  to  be  irregular. 
The  hair  becomes  sparse,  coarser,  and  turns  gray,  with, 
possibly,  the  exception  of  that  of  the  eyebrows.  The 
ej^es  grow  far-sighted,  then  gradually  get  dim  from  cloud- 
ing of  the  lens.  Arcus  senilis  is  common.  The  pupils 
are  not  infrequently  contracted,  unequal,  and  react  slug- 
gishly or  not  at  all.  The  tendon  reflexes  are  generally 
increased,  sometimes  decreased,  and  occasionally  absent. 
The  superficial  reflexes  are  wont  to  be  uniformly  dimin-' 
ished.  The  voice  changes  gradually  to  a  peculiar,  weak 
shrillness  or  to  a  husky  indistinctness  accompanied  by 
other  symptoms  of  aphasia.  Headaches,  dizziness,  hemi- 
ansesthesia,  ptosis,  and  hemiparesis  of  the  tongue,  face, 
or  extremities  often  attest  the  serious  disturbance  of  brain 


Fig.  2840.— a  Second  Instance  of  Senile  Dementia  of  Light  Grade. 

nutrition.  They  become  hard  of  hearing,  clumsy,  trem- 
ulous, and  uncertain  in  their  motions.  After  the  onset  of 
mental  symptoms  the  physical  signs  of  age  are  apt  to 
progress  much  more  rapidly,  so  that  a  patient  may  within 
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a  few  months  look  many  years  older  than  he  really  is. 
Many  of  these  physical  peculiarities  were  strikingly 
shown  in  the  subjects  of  the  accompanying  illustrations. 
2.  Senile  Confusion. — When  the  process  of  mental  de- 
terioration above  described  has  advanced  toward  its  final 
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-Senile  Dementia  of  Severe  Grade. 
less,  and  untidy. 


Patient  feeble,  care- 


limits,  we  may  have  the  picture  presented  of  what  is  usu- 
ally classed  as  senile  confusion.  All  idea  of  time,  place, 
and  the  recognition  of  their  companions  and  relatives  is 
lost  to  these  patients,  they  do  not  know  how  old  they  are 
nor  where  they  live,  how  many  children  they  have,  nor 
whether  they  are  married  or  not.  The  train  of  thought 
is  hopelessly  disjointed.  They  do  not  seem  to  have  any 
motives  for  action  and  the  scope  of  their  ideas  is  increas- 
ingly narrowed.  Single  phrases  and  sometimes  words  or 
syllables  are  often  repeated  over  and  over  with  senseless 
monotony  and  sometimes  with  a  certain  rhythmical  ca- 
dence. There  is  evident,  also,  frequent  elision  of  the 
nouns  in  speech  or  writing,  and  other  signs  of  amnesic  or 
motor  aphasia.  i 

Often  fantastic  delusions  of  grandeur  or  of  persecution 
are  exhibited.  One  old  patient  would  stop  in  his  fruitless 
hunt  "  for  the  cows  "  about  the  ward,  and  attempt  to  ha- 
rangue with  silly  pomposity  and  perfectly  meaningless 
phrases  an  imaginary  audience  of  grangers.  Others  are 
depressed,  with  hypochondriacal,  nihilistic  notions — the 
remnants,  perhaps,,  of  a  former  more  active  melancholia. 
Every  idea  that  it  is  possible  for  them  to  conceive  is 
seemingly  told  and  believed  in  as  fact. 

Hallucinations  of  sight  are  not  uncommon,  especially 
at  night,  and  vary  according  to  the  mood  of  the  patient. 
This  varies  constantly.  One  moment  they  are  silent, 
morose,  and  woe-begone ;  the  next,  elated  and  childishly 
cheerful;  and  then  again,  suddenly,  without  apparent 
cause,  are  sad  and  lachrymose.  At  night  they  show 
special  restlessness.  They  get  out  of  bed  repeatedly, 
wrap  up  their  bedding  and  other  clothing,  and  wish  to 
start  to  walk  home.  They  tear  the  sheets,  smear  things, 
and,  if  not  carefully  watched,  become  disgustingly  filthy 
and  destructive.  Their  appetite  wanes  and  often  they 
refuse  food.    They  may  become  so  weak  that  they  cannot 
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get  out  of  bed  for  weeks  or  months,  but  pass  their  final 
days  in  a  state  of  semi-consciousness  or  mental  twilight 
without  appearance  of  suffering  or  desire,  the  merest 
wreck  of  their  former  physical  and  mental  greatness. 

3.  Senile  Delirium. — This  is  really  an  exhaustion  psy- 
chosis from  a  rather  sudden  senile  breaking  up,  accom- 
panied by  active  delusions,  hallucinations,  mental  confu- 
sion, and  generally  physical  collapse. 

As  a  rule,  the  symptoms  progress  rapidly  when  once 
developed,  although  various  ligliter  signs  of  senile  degen- 
eration may  have  been  evident  for  weeks  or  months  pre- 
viously. The  onset  is  often  determined  by  some  acute 
sickness,  accident,  or  mental  shoclc.  Thus  we  find  it  fol- 
lowing rather  abruptly  the  partial  convalescence  from 
la  grippe,  summer  diaiThoea,  a  fall  or  blow  on  the  head, 
apoplectiform  seizure,  or  more  rarely  from  bad  news  or 
worriment. 

Within  a  few  days  or  weeks  the  consciousness  of  the 
patients  becomes  completely  clouded.  They  do  not  rec- 
ognize their  iriends  nor  realize  what  is  going  on  about 
them.  There  is  no  continuity  of  thought,  but  entire 
irrelevance  and  incoherence  of  speech  and  action.  They 
may  not  know  whether  it  is  daylight  or  darkness,  whether 
they  are  hungry  or  have  just  eaten,  neglect  the  calls  of 
nature,  may  soon  pass  into  great  motor  restlessness,  and 
rapidly  sink  into  lethal  exhaustion. 

In  their  talk  they  manifest  frequent  aphasic  disturb- 
ances— especially  the  elision  and  slurring  of  words,  the 
unintentional  gaps  in  meaning,  the  naming  of  objects 
wrongly  even  when  corrected.  Multitudinous  delusions 
are  evident,  sometimes  of  a  persecutory  or  sad  character, 
but  often  of  a  grand  or  joyful  content.  They  are  poi- 
soned, bewitched,  about  to  be  hanged,  torn  to  pieces, 
castrated,  or  set  up  as  a  target.  Their  children  have  been 
destroyed,  there  is  no  hope  for  mercy,  they  are  eternally 


FIG.  2842.— Anotber  Case  of  Senile  Dementia  of  Severe  Grade. 

lost,  are  too  bad  even  for  Satan's  care.  They  hear  loud 
calls  and  reproaches,  singing,  threatenings,  hear  their 
scaffold  being  built,  see  knives  and  swords,  poison  in  the 
food.  All  these  ideas  are  not  told  about  soberly ;  they 
are  rather  inferred  from  their  disconnected  utterances  and 
from  their  actions  in  trying  to  avoid  the  conseqiiences 
feared.  In  fact,  their  talk  may  degenerate  into  mere 
meaningless  sounds  and  senseless  repetitions  of  the  same 
sounds  (echolaly).  The  mood  of  the  patients  is  usually 
depressed  and  worried,  but  may  become  calm  and  serene 
or  joyously  happy.     There  is  almost  always  great  motor 
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restlessness,  especially  at  night,  no  inclination  to  go  to 
sleep,  but  a  constant  nervous  tension  and  desire  to  go 
away,  break  out  of  the  window,  tear  the  sheets,  scream, 
bite,  and  scratch  if  hindered.     Later,  they  weaken,  creep 


Fig.  2843.— Senile  Confusion  with  many  Hallucinations  and  Delu- 
sions. 

about  on  the  floor,  smear  themselves  in  every  way,  roll 
about,  and  object  to  and  oppose  everything  that  is  tried 
to  be  done  for  them. 

Under  this  head  should  be  included  the  "dark-room 
delirium  "  so  often  observed  after  cataract  operations  in 
the  aged.  Here,  however,  hallucinations  of  sight  are  apt 
to  be  uppermost,  the  talk  more  sensible  and  connected, 
and  the  motor  restlessness  not  so  marked. 

The  duration  of  senile  delirium  may  vary  considerably, 
with  many  repeated  remissions  and  relapses  throughout 
its  course.  Sometimes  these  cases  may  eventually,  with 
careful  treatment,  make  a  very  good  recovery,  but  as  a 
rule  it  is  at  best  partial,  and  finally  leads  to  grave  demen- 
tia. Those  cases  that  do  prove  rapidly  fatal,  and  they  are 
not  uncommon,  show  more  and  more  confusion  and  con- 
tinuous excitement,  their  strength  fails  rapidly,  they  do 
not  assimilate  the  food  they  are  forced  to  ingest.  Then 
there  ensue  semi-consciousness,  picking  at  the  bed 
clothes,  subsultus  tendinum,  extreme  emaciation,  weak- 
ness, profuse  sweatings,  deglutition-  or  ether-pneumonia 
or  some  other  accident,  and  death. 

4.  Senile  Persecution.— This,  group  includes  a  niimber 
of  those  cases  which  exhibit  symptoms  analogous  to  those 
described  under  presenile  insanity,  among  which  various 
delusions  of  persecution  are  continually  uppermost  in 
the  downward  progress  to  complete  dementia.  The  on- 
set is  gradual,  with  usually  a  change  of  mood  and  habits. 
The  patients  grow  quiet,  morose,  suspicious;  seclude 
themselves,  and,  finally,  become  definitely  deluded  and 
it  may  be  actively  hostile.  They  tliink  they  are  robbed, 
insulted,  intentionally  and  slyly  poisoned,  that  their 
income  has  slowly  been  taken  away.  They  hear  threat- 
ening voices  calling  to  them.  They  are  charged  with 
electricity,  wet  with  corrosive  acids,  shot  at  and  perhaps 
killed  many  times  a  day.  Sometimes  they  become  mark- 
edly elated,  deck  themselves,  and  put  on  airs. 
The  general  conduct  of  these  patients  is  good,  they 
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keep  neat,  and  to  a  casual  observer  seem  no  different  from 
normal  old  persons.  At  times,  however,  under  the  influ- 
ence of  delusions,  they  become  more  iriitable  and  trouble- 
some. The  train  of  thought  is  not  early  impaired,  nor 
the  recognition  of  persons,  places,  time,  and  the  general 
events  of  their  environment.  They  often  cause  much 
trouble  to  themselves  and  others  when  at  large,  but  under 
proper  guardianship  and  restraint  they  usually  pass  a 
fairly  comfortable  and  quiet  existence  to  about  the  nor- 
mal limit  of  life.  In  all  their  delusions  there  is  a  marked 
and  growing  childishness  and  absurdity^  their  persecutoiy 
ideas  are  ever  changing  and  not  much  elaborated,  they 
are  easily  influenced  to  modify  their  opinions,  and  in 
rnany  ways  show  that  the  essential  process  is  the  gradu- 
ally progressive  dementia. 

Etiology. — Doubtless  all  the  factors  causing  the  onset 
of  the  peculiar  symptoms  which  we  designate  as  senile 
are  not  yet  appreciated.  Some,  with  an  imagina;tive  ten- 
dency, have  urged  the  auto-intoxication  theory  as  explain- 
ing the  origin  of  the  more  or  less  sudden  nervous  break- 
downs. From  the  analysis  of  large  numbers  of  cases  it 
has  been  determined  that  the  onset  in  the  majority  of  in- 
stances occurs  in  the  decade  between  sixty-flve  and  seven- 
ty-five years  of  age,  and  that  in  those  whose  mental  break- 
down is  noticeable  earlier  than  this  there  has  usually  been 
much  overwork,  worriment,  or  excesses  of  various  kinds 
in  early  life  which  have  tended  to  predispose  to  premature 
decay.  Heredity,  we  believe,  plays  a  far  larger  rSle  as  a 
predisposing  causative  factor  than  is  commonly  supposed 
or  can  be  learned  from  statistics,  for  the  reason  that  there 
are  usually  but  few  who  can  tell  accurately  concerning  the 
inner  family  life  of  the  relatives  and  ancestors  of  old  peo- 
ple, as  most  of  the  close  friends  have  already  died.     We 


Fig.  2844.— a  Second  Case  of  SenUe  Confusion.  Patient  died  at  the 
age  of  one  hundred  and  lour  years.  The  photograph  was  taken 
when  she  was  ninety  years  old. 

know,  too,  how  difficult  it  is  to  learn  accurately  the  fam- 
ily history  even  in  the  case  of  young  people.  As  a  mat- 
ter of  fact,,  a  definite  history  of  hereditary  mental  taint 
IS  found  in  not  much  over  fifty  per  cent,  of  the  cases, 
except,  perhaps,  in  those  which  we  have  included  in  the 
presenile  group.  Q>iite  a  number  of  these  patients  have 
had  the  reputation  of  having  been  rather  weak-minded  all 
their  lives.  This  was  the  case  with  the  subject  of  Fig. 
2841,  who  soon  became  unmanageable  from  his  extreme 
irritability  when  senile  symptoms  began  to  manifest  them- 
selves after  the  age  of  sixty  years. 
Frequently  there  is  the  history  of  a  rather  acute  onset 
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after  severe  physical  injuries,  especially  to  the  head,  after 
grave  general  diseases  accompanied  with  considerable  rise 
of  temperature,  as  in  typhoid  and  influenza,  or  after  vio- 
lent excitement  or  severe  nervous  shock.  This  last  seemed 
to  be  the  determining  factor  in  the  case  of  Fig.  3839,  who 
never  recovered  his  mental  balance  and  composure  after 
being  attacked  in  the  woods  by  a  frenzied  Frenchman 
with  an  axe.  Finally,  it  may  be  said  that  any  factor 
tending  to  produce  those  subtle  changes  in  the  arteries 
which  we  speak  of  as  atheromatous  and  calcareous  degen- 
erations, would  indirectly  thereby  hinder  the  nutrition  of 
the  nerve  centres  and  predispose  to  senility. 

Pathology. — Macroscopic  examination  of  the  brain 
shows  evident  destruction  of  nervous  tissue,  with  conse- 
quent loss  both  in  volume  and  weight  of  that  organ.  The 
space  thus  available  within  the  skull  is  filled  up  by  com- 
pensatory thickening  of  the  skull  and  by  collections  of 
serum.  The  average  loss  in  weight  has  been  estimated  as 
nearly  half  a  pound.  The  general  contour  may  not  be 
noticeably  changed,  although  such  brains  are  apt  to  be 
much  softer  than  normal.  Sometimes  distinct  calcareous 
or  atheromatous  patches  may  be  evident  in  the  larger  ar- 
teries, and  less  frequently  minute  capillary  hemorrhages 
and  aneurisms  or  larger  areas  of  softening,  especially  in 
the  region  of  the  basal  ganglia.  The  pia  is  white,  opaque, 
and  thickened  in  patches.  Infrequently  there  are  adhe- 
sions of  the  dura ;  sometimes  haematomata  may  be  notice- 
able. Throughout  the  body  we  frequently  see  the  results 
of  the  general  hardening  of  the  arteries — organic  lesions 
in  the  heart  and  great  vessels,  and  in  the  kidneys. 

Microscopically  there  is  an  evident  thinning  of  the  cor- 
tex with  atrophy  and  destruction  of  the  parenchymatous 
elements  and  subsequent  sclerosis  and  increase  in  neurog- 
lia cells.  Pigmentary  degeneration  is  frequently  noticed. 
The  acute  changes  in  the  cells  incident  to  sudden  failure 
of  nutrition  are  often  also  to  be  seen. 

Diagnosis. — The  boundary  lines  between  slight  forms 
of  senile  dementia  and  normal  old  age  are  not  sharp  and 
well  defined,  and  in  certain  cases  the  judgment  as  to  their 
presence  or  absence  must  be  purely  arbitrary.  The  grave 
emotional  outbreaks,  and  more  certainly  the  cropping  up 
of  delusions  in  other  cases,  may  soon  make  the  diagnosis 
more  certain.  Much  the  same  hazy  boundary  lines  lie 
between  these  cases  and  those  belonging  to  the  involu- 
tionary  years  and  presenile  periods.  In  cases  of  melan- 
cholia the  onset  of  senile  symptoms  is  coincident  with  a 
growing  tendency  toward  hypochondriacal  and  nihilistic 
delusions  and  an  evident  increased  emotionalism.  From 
general  paralysis  the  diagnosis  would  seem  not  difficult, 
but,  as  a  matter  of  fact,  frequently  mistakes  are  made 
between  these  two  diseases.  The  excitement  and  delu- 
sions of  grandeur  may  be  quite' similar,  but  the  paralytic 
is  more  prone  to  enter  cheerfully  into  minute  details  and 
be  less  impatient  and  irritable  than  the  case  of  senile  ex- 
citement. The  accompanying  physical  signs  would  also 
be  of  eminent  value. 

The  forms  of  senile  persecutory  insanity  may  be  mainly 
distinguished  from  true  paTanoia  by  the  general  mental 
weakness,  the  disinclination  to  further  elaborate  their  de- 
lusions and  act  accordingly,  and,  finally,  the  almost  entire 
lack  of  true  systematized  delusionary  plots.  From  the 
similar  cases  included  under  presenile  insanity  there  would 
seem  to  be  no  strict  boundaries.  In  the  later  cases,  liow- 
ever,  there  appear  less  marked  emotional  periods  with  an 
increasing  general  mental  failure. 

Pboqnosis. — True  senile  dementia  is  never  fully  recov- 
ered from.  Under  appropriate  conditions  there  may  be 
marked  remissions,  decrease  of  emotionalism,  and  a  gen- 
erally calmer  habit  of  mind  sufficient  to  enable  the  patient 
to  return  home  to  spend  the  rest  of  his  days  in  a  quiet, 
dreamy,  second  childhood.  On  the  other  hand,  the  onset 
of  confusion  may  lead  to  accidents  and  no  end  of  trouble 
if  the  patients  are  not  closely  watched  and  cared  for. 
Abject  helpless  dementia  seems  to  offer  no  ray  of  hope 
for  even  temporary  clearness — the  mental  fires  have 
burned  out  and  nothing  remains  but  the  whitened  ashes. 
As  before  stated,  the  presenile  forms  may  exhibit  almost 
complete  restoration,  and  may  even  afterward  re-engage 


in  many  of  the  activities  of  life.  The  great  majority, 
however,  of  all  these  patients  eventually  become  more 
and  more  markedly  weak-minded,  until  they  are  carried 
off  by  some  sudden  intercurrent  disease. 

Treatment. — A.  Prophylaxis. — Little  stress  has  been 
laid  upon  this  aspect  of  the  subject  by  writers,  obviously 
because,  when  the  signs  of  dementia  first  appear,  the 
sclerosis  of  the  arteries  and  other  grave  pathological 
changes  have  already  progressed  considerably  and  cer- 
tainly cannot  be  prevented ;  only  occasionally  can  they  be 
hindered,  and  still  more  rarely  stopped  by  means  of  treat- 
ment. There  are  so  many  persons,  however,  in  the  com- 
munity with  sliglit  nervous  symptoms  in  earlier  life  suffi- 
cient to  cause  the  experienced  clinician  to  suspect  their 
brains  as  oftering  a  suitable  soil  for  the  involution  insani- 
ties, that  a  few  words  in  this  connection  may  not  seem 
amiss. 

In  such  cases  the  regular  habits  of  life,  plain  nutritious 
and  unstimulating  food,  exercise,  and  the  avoidance  as 
far  as  possible  of  all  worriment  and  severe  mental  or  phys- 
ical strains  considered  so  important  in  the  care  of  the 
really  sick,  will  be  found  more  beneficial  in  preserving 
the  mental  equilibrium  than  in  restoring  it  when  once 
disturbed.  Many  times  if  business  men  would  be  satis- 
fied with  a  competence,  and  would  retire  from  the  wear 
and  tear  of  exacting  worls  comparatively  early  in  old  age, 
as  has  been  so  shrewdly  recommended  of  late  by  a  prince 
of  finance,  many  would  undoubtedly  escape  the  untoward 
effects  of  senescence  who  now  yearly  hopelessly  break 
down.  Particular  care  to  avoid  excitement  and  the  adop- 
tion of  measures  likely  to  hasten  convalescence  from  acute 
physical  disease  in  th«  aged  will  often  prevent  severe  and 
sudden  mental  collapse.  For  similar  reasons,  operations 
that  are  so  frequently  recommended  in  old  persons  "  if 
the  heart  is  all  right, "  should  always  receive  due  consider- 
alion  as  to  the  mental  risks  which  may  be  incurred. 

B.  Oeneral  Treatment. — The  first  requisite  in  caring 
for  the  aged  insane  is  to  secure  good,  careful,  conscien- 
tious attendants.  For  this  reason,  relatives  often  make 
the  best  nurses,  contrary  to  the  usual  rule  in  mental  dis- 
eases. The  whole  daily  life  of  the  patients  has  to  be 
mapped  out  and  regulated.  While  diversion  is  ofttimes 
an  object,  it  must  be  borne  in  mind  that  the  old  are  very 
conservative  and  enjoy  old  haunts  and  familiar  habits  of 
life  better  than  constant  change  of  companionship  and 
scenery.  It  seems  sad  and  incongruous  sometimes  to 
find  some  old  home-body  forced  to  travel  and  see  new 
faces  and  scenes  in  the  hope  that  her  mind  may  be  di- 
verted from  the  introspective  ideas  of  beginning  in- 
volution. 

On  the  question  of  diet  we  would  not  be  dogmatic.  If 
everything  that  has  been  recommended  as  allowable  were 
to  be  taken,  there  would  be  no  restriction ;  if  everything 
objected  to  were  cut  off  the  list,  the  patients  would  un- 
doubtedly starve  or  die  of  thirst.  It  seems  absurd  to  me 
to  withhold  such  staples  as  bread,  milk,  and  spring  water 
from  these  often  very  delicate,  toothless  old  people,  be- 
cause, forsooth,  there  may  be  a  proportion  of  lime  salts 
contained  in  each  that  is  supposed  to  increase  the  arterial 
deposits.  Yet  such  a  course  is  advocated  by  the  very 
latest  authority  upon  our  shelves.  The  various  prepared 
foods  upon  the  market  have  proved  very  efficient  in  fee- 
ble cases.  As  a  general  rule,  all  the  food  and  drink 
should  be  served  warm  or  hot.  The  living  rooms  of  the 
patients  need  to  be  light  and  well  ventilated,  and  kept 
warm  both  day  and  night.  Efficient  night  attendance, 
especially  with  those  who  are  restless  or  confused,  is 
imperative.  Cleanliness  must  be  insisted  on.  For  this 
reason  the  rooms  are  often  best  rather  scantily  and  plainly 
furnished,  with  guards  to  the  windows  at  night  if  neces- 
sary. Outdoor  exercise  in  moderation  quiets  excite- 
ment and  tends  to  produce  more  natural  sleep,  as  do  also 
massage  and  warm  baths  in  certain  cases. 

C.  Special  Treatment. — Attempts  to  modify  the  degree 
of  dementia  by  specific  medication  have  uniformly  proved 
unsatisfactory.  Usually  such  remedies  as  will  assist  the 
general  attempts  to  increase  the  physical  nutrition  will 
be  found  best.    Potassium  iodide  has  been  lauded  by  some 
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for  its  specifically  alterative  effects  in  this  disease.  On 
the  whole  1  have  been  disappointed  in  its  use.  On  the 
other  hand,  cod-liver  oil  in  as  large  doses  as  the  stomach 
would  bear,  has  proved  much  more  efficient.  In  emaci- 
ated individuals  rubbing  with  quantities  of  pure  lard  or 
other  animal  oil  has  seemed  at  times  to  decrease  the  dry- 
harshness  of  the  skin  and  markedly  increase  general 
nutrition. 

For  the  noise  and  restlessness  opium  should  not  be  used. 
In  fact,  it  has  but  little  place  in  the  insanities  of  old  age. 
After  extensive  use  of  all  the  newer  sedatives,  I  believe 
that  dormiol,  in  appropriate  doses,  is  the  most  generally 
serviceable.  From  two  to  four  drachms  of  the  ten-per- 
cent, solution  of  this  drug  in  water  will  usually  be  found 
suflicient,  although  such  doses  can  be  safely  repeated  if 
necessary.  It  does  not  seem  to  depress  the  circulation  ap- 
preciably. Small  doses  induce  a  calmer  frame  of  mind 
during  the  day,  and  larger  ones  will  quickly  produce 
dreamless  and  restful  slumber  at  night.  Its  effects  are 
transient  and  it  is  easily  taken,  and  has  no  disagreeable 
effect  subjective  or  objective.  Sulphonal  and  trional  are 
serviceable  on  occasion,  but  chloretone  has  proved  disa- 
greeable and  is  too  depressing  to  the  heart  to  risk  in  most 
cases.  In  patients  manifesting  extreme  weakness  or  col- 
lapse, complete  rest  in  bed  and  vigorous-stimulation  with 
alcohol  and  nux  vomica  and  warmth  are  sometimes  the 
only  things  which  will  avert  a  sudden  dissolution.  1  have 
always  been  singularly  unfortunate  in  the  use  of  digitalis 
in  these  cases  and  I  believe  that  a  special  watchfulness  is 
needed  with  this  drug  in  senile  delirium  and  collapse. 
For  continued  refusal  of  food  the  use  of  the  stomach  tube 
is  invaluable.  The  patient  must  not  be  allowed  to  starve 
himself  too  long  before  this  measure  is  resorted  to.  In 
vigorous  individuals  it  has  been  my  custom  to  feed  after 
the  second  day's  abstinence,  but  in  debilitated  cases  we 
must  not  wait  for  so  long  a  time.  In  feeble  cases  I  have 
found  that  the  introduction  of  the  nasal  tube  seemed  to 
cause  more  discomfort  and  in  many  cases  to  set  up  more 
disturbance  of  the  mucous  membrane  than  when  the  tube 
was  introduced  through  the  mouth.  In  all  such  cases  very 
great  care  is  to  be  taken  not  to  get  the  least  amount  of  liq- 
uid into  the  trachea,  on  account  of  the  danger  of  insuflla- 
tion  pneumonia  and  a  rapidly  fatal  termination  of  the  case. 
The  question  as  to  whether  a  patient  would  be  better 
off  in  a  hospital  or  asylum  or  at  home  has  to  be  settled 
according  to  the  character  and  station  in  life  of  the  indi- 
vidual case.  The  milder  types  can  very  comfortably  be 
cared  for  at  home.  Many  of  these  cases,  even,  when 
their  circumstances  will  not  allow  of  constant  and  intelli- 
gent supervision,  are  undoubtedly  better  off  in  a  well- 
managed  hospital,  while  even  quite  severe  cases  can  avoid 
the  stigma  of  the  asylum  if  they  can  command  trained 
attendants  or  the  facilities  afforded  by  the  private  retreats 
and  sanatoriums  so  numerous  throughout  the  country. 
Albert  Edward  Brownrigg. 

XVII.  INSANITY,  CLIMACTERIC— The  normal  signs 
of  the  menopause  are  largely  confined  to  nervous  and 
mental  change  of  a  minor  kind,  and  are  present  in  vary- 
ing degrees  in  most  women.  At  the  ordinary  menstrual 
periods  the  susceptibility  of  the  nervous  system  to  various 
even  slight  stimuli  is  considerably  increased.  Many 
women— it  is  well  known— are  at  these  periods  unduly 
sensitive  and  inclined  to  be  irritable  and  dispirited.  They 
are  also  more  or  less  whimsical  and  lose  their  control  over 
slight  occurrences. 

At  the  climacteric,  however,  these  or  similar  manifes- 
tations, even  when  not  intensified,  are  especially  promi- 
nent because  they  are  attended  with  increased  frequency 
and  unusual  abundance  of  the  uterine  flow  in  many 
cases,  and  because  of  the  length  of  time  elapsing  before 
complete  cessation  of  the  menses  takes  place. 

Although  the  phenomena  whi('h  characterize  the  men- 
opause are  chiefly  of  the  nature  of  sligbt  mental  or  ner- 
vous disturbance,  actual  insanity  in  the  form  of  a  first  at- 
tack and  directly  and  solely  attributable  to  the  menopause 
is  far  from  frequent.  It  would  seem  as  though  the  rela- 
tively limited  and  special  nature  of  this  change  precluded 
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to  a  great  extent  the  possibility  of  profound  mental  dis- 
turbance, and   was  perforce  confined  to  a  set    of  less 
pronounced  disorders.     Sutherland  believes  that  mental 
trouble  amounting  to  actual  insanity  is  extremely  rare 
at  the  "change  of  life."      Merson,'  whose  monograph, 
on  this  subject  is  very  thorough  and  exhaustive,  considers 
that  the  histories  of  the  cases  which  he  has  investigated 
point  to  the  conclusion  that  the  menopause  is  not  of 
itself  the  immediate  cause  of  their  insanity.     Mitchell  * 
is  cpnvinced  of  the  fallacy  of  attributing  melancholia  to 
the  menopause,  and  his  statistics  show  that  of  all  insani- 
ties but  two  per  cent,  are  due  to  that  cause.     Lewis' 
ratio  is  4.4  per  cent.     Statistics  on  this  point  are,  how- 
ever, widely  divergent,  and  there  is  little  room  for  doubt 
that  the  number  of  cases  of  true  climacteric  insanity 
would  have  been  smaller  and  the  percentages  more  uni- 
form if  the  cases  selected  had  been  invariably  and  exclu- 
sively confined  to   those  which  originated   during   the 
actual  progress  of  the  menopause  and  were  uncompli- 
cated by  other  causes.     This  inaccurracy  does  not  pre- 
vail in  reporting  cases  of  puerperal  insanity,  the  starting- 
point  of  which  is  always  shown  to  be  within  the  par- 
turient period.     The  apparent  laxity  is  probably  in  a 
measure  due  to  the  difticulty  that  exists  in  ascertaining 
the  first  appearance  of  the  menstrual  irregularity  which 
marks  the  menopause.     Although,  as  Clouston^  truly 
remarks,  the  mere  cessation  of  function  does  not  neces- 
sarily fix  definitely  the  mental  and  nutritional  changes 
that  mark  the  period,  and  that  therefore  the  mental  dis- 
ease that  accompanies  the  climacteric  need  not  be  coin- 
cident with  the  menopause ;  nevertheless  the  more  remote 
the  attack  is  from  the  menopause  the  more  room  will 
there  be  for  the  operation  of  other  causes,  and  there  are  a 
multitude  of  morbid  influences — mental,  moral,  and  phy- 
sical, direct  and  indirect — to  which  women  are  exposed  at 
this  time  of  life. 

Attacks  of  recurrent  insanity  at  this  period  have  also 
served  to  swell  the  number  of  cases  of  "  climacteric  in- 
sanity "  in  tables  of  statistics.  They  are  obviously  of 
much  earlier  origin,  as  a  rule,  and  should  be  rejected  from 
this  category.  Finally,  competent  opinion  as  to  the 
baleful  effect  of  this  physiological  change  with  regard  to 
disease  in  general  has  greatly  altered  in  the  last  twenty 
years,  and  the  menopause  is  no  longer  looked  upon  as  an 
experience  fraught  with  peril  and  difiSculty. 

We  can  therefore  only  say,  as  regards  the  relation  of 
the  menopause  to  mental  disease,  that  it  may  be  the  final 
factor  in  the  causation  of  attacks  of  insanity  in  occasional 
cases  in  which  a  bad  heredity  with  or  without  other  in- 
fluences has  been  previously  inoperative. 

The  menopause  is,  however,  quite  an  effective  influence 
in  cases  of  insanity  with'  a  history  of  previous  attacks. 
In  other  words,  when  the  heredity  taint  is  marked  and 
previous  attacks  of  mental  disease  have  been  undergone, 
there  is  reason  to  fear  that  the  menopause  will  give  this 
tendency  to  mental  disturbance  an  increased  activity 
which  will  be  sufficient  to  precipitate  a  relapse. 

Nevertheless,  although  the  influence  of  the  menopause 
itself  is  a  minor  one  in  this  direction,  there  is  a  general 
and  recognized  condition  of  the  organism  which  attends 
middle  life  in  both  sexes,  and  in  which  the  period  of 
the  menopause  is  included,  that  is  charaterized  by 
diminished  vigor  of  body  and  mind,  lessened  Interest 
and  ambition,  perhaps  unnecessary  anxiety,  and  a  ten- 
dency to  become  more  easily  disturbed  than  usual.  It  is 
due  to  the  failure  of  the  system  properly  to  adapt  its 
powers  to  meet  changed  conditions  or  increasing  demands 
on  its  resources.  This  period,  which  represents  an  invo- 
lution of  the  mental  faculties,  begins  earlier  in  women 
than  in  men,  being  probably  hastened  by  the  menopause, 
which  m  turn  aggravates  the  condition.  This  soil  is  a 
most  fruitful  one  for  mental  disease,  especially  in  the 
hereditarily  predisposed.  By  far  the  most  frequent  form 
that  it  assumes  is  melancholia,  which  may  be  of  any 
grade.  This— the  melancholia  of  involution,  as  it  is 
termed— embraces  most  of  the  melancholias  except  the  de- 
pressed states  occurring  in  the  course  of  dementia  prfe- 
cox  and  organic  dementia,  and  properly  includes  nearly 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES.  ■ 


Insanity. 
Insanity. 


all  cases  designated  as  "  climacteric  insanity, "  for  which 
few  writers  have  ever  claimed  distinctive  mental  manifes- 
tations and  in  which  ordinary  melancholia  has  always 
been  found  to  be  the  prevailing  condition.  The  limits  of 
melancholia  of  involution  as  given  by  Kraepelln "  are  from 
the  fortieth  to  the  sixty -fifth  year,  sixty-four  per  cent,  of 
the  cases  occurring  between  fifty  and  sixty.  For  a  full 
consideration  of  this  important  form  of  insanity  in  all  its 
relations,  the  reader  is  referred  to  the  article  on  Insanity  : 
Melancholia,  and  for  certain  allied  presenile  conditions 
to  that  on  Insanity,  Senile. 

Although  melancholia  is  tlie  usual  mental  state  at  this 
time  of  life,  several  others  are  not  infrequently  met  with. 
The  peevishness,  ill-temper,  and  ungovernable  anger  of 
pi'eviously  amiable  and  reasonable  women  occasionally 
amount  to  a  condition  resembling  "  moral "  insanity. 
Sudden  repugnance  to  the  dearest  members  of  the  family 
has  led  women  at  this  time  to  tyrannize  over  and  hate 
others  of  the  household  and  even  to  desert  their  husbands. 
Primary  delusional  insanity  is  not  uncommon,  and  para- 
noias heretofore  latent  are  apt  to  crop  out  under  the 
stress  of  this  period.  The  simplest  type  of  these  condi- 
tions consists  in  systematized  delusions  of  persecution 
without  necessarilj'  any  defect  in  intelligence  (Berkley). 
A  craving  for  stimluants  may  manifest  itself  possibly 
through  a  desire  to  meet  or  appease  the  anomalous  sen- 
sations at  the  epigastric  region  so  common  in  women  at 
this  time.  Tilt,  like  B.  de  Boisment,  has  several  times 
seen  temperate  women  have  a  craving  for  spirits  only  at 
the  menstrual  epochs,  the  craving  subsiding  with  the 
flow,  and  the  same  desire  has  been  noticed  in  pregnant 
and  puerperal  women.  Esquirol  and  St.  Royer  Collard, 
quoted  by  the  same  author,  had  met  with  women  in 
good  circumstances,  who  all  through  life  had  been  tem- 
perate, but  who  at  the  menopause  were  suddenly  seized 
with  an  irresistible  desire  for  brandy,  which  again  became 
disagreeable  to  them  when  the  critical  period  was  passed. 

The  prognosis  of  all  mental  disturbance  occurring 
during  the  period  of  general  involution  is  good,  as  a  rule, 
in  uncomplicated  but  acute  cases.  The  duration,  how- 
ever, is  somewhat  longer  than  that  of  insanity  occurring 
at  other  times  of  life,  owing  to  the  protracted  nature  of 
the  physiological  change  underlying  it.  We  should, 
therefore,  be  less  surprised  to  find  no  evidence  of  im- 
provement under  a  year  than  in  other  cases  of  insanity 
which  terminate  favorably. 

The  treatment  should  be  adapted  to  the  form  of  the 
insanity  that  the  disorder  assumes,  and  the  reader,  is, 
therefore,  referred  to  the  special  chapters  describing  them 
as  well  as  to  that  on  the  General  Treatment  of  insanity. 

Henry  R.  Stechnan. 
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XVIII.  INSANITY:  MELANCHOLIA.— The  term  mel- 
ancholia has  been  applied  to  all  forms  of  mental  disorder 
in  which  a  morbid  depression  of  feelings  dominates  the 
clinical  picture.  Besides  emotional  depression,  a  more 
or  less  pronounced  retardation  of  mental  processes  was 
found  in  certain  cases,  and  some  authors  regarded  this 
symptom  (imder  which,  however,  a  number  of  lietero- 
geneous  plienomena  were  comprised)  as  an  important 
part  of  all  melancholias  and  included  it  in  their  definition. 
Hence  it  came  about  that  not  only  depressions,  but  some 
states  in  which  the  emotional  element  was  more  in  the 
background  or  absent,  while  the  retardation  of  mental 
functions  was  the  only  or  the  most  prominent  symptom, 
were  also  described  as  melancholias.  The  frequency 
with  which  conditions  of  "melancholia  "  occur;  the  fact 
that  with  the  depression  we  often  find  associated  other 
apparently  heterogeneous  traits;  the  circumstance  that 
some  depressions  clearly  form  merely  a  phase  of  a  disease 
which  may  also  manifest  itself  in  other  phases ;  moreover 
the  differences  in  course  and  outcome,  the  variations  in 


causes — all  these  considerations  have  given  rise  to  the 
conviction  that  melancholia  is  by  no  means  a  disease 
entity  or  an  adequate  clinical  group. 

This  has  been  recognized  more  or  less  clearly  by  many 
writers,  and  has  led  to  many  groups  of  melancholia  and 
to  various  conceptions  in  regard  to  thes..  cases.  It  would 
lead  us  too  far  to  trace  these  changes  in  the  history  of 
psychiatry,  nor  can  we  give  any  space  to  the  divergent 
views  of  the  present  writers,  but  have  to  limit  ourselves 
here  to  what  seems  to  us  a  fair  presentation  of  this  diffi- 
cult subject  and  one  which  tries  without  dogmatism  to 
be  just  to  the  facts  as  they  present  themselves. 

We  have  in  the  foregoing  spoken  of  the  lack  of  agree- 
ment which  exists  among  different  writers  on  melancholia, 
as  on  every  other  mental  state.  This  lack  of  agreement 
is  primarily  due  to  the  fact  that  the  principles  according 
to  which  groups  of  melancholia  wei'e  and  are  made, 
differ  so  widely.  Frequently  the  differentiation  has  been 
made  according  to  some  striking  feature  in  the  clinical 
picture  witliout  consideration  of  finer  traits,  or,  of  coui-se. 
outcome,  etiology,  and  whatever  other  data  may  be  at 
our  disposal.  The  only  exception  is  represented  by  the 
melancholias  of  general  paralysis — here  all  these  points 
were  considered  and  it  would  probably  be  difficult  to  find 
a  psychiatrist  who  would  speak  of  a  general  paralysis 
which  is  complicated  with  melancholia;  although  the 
various  depressive  states  which  occur  in  this  disease  still 
deserve  further  study.  While  we  are  in  a  less  favorable 
position  in  regard  to  other  depressive  states,  we  should 
nevertheless  proceed  according  to  the  same  principles 
which  have  been  used  in  the  depressions  of  general  pa- 
ralysis. Kraepelin  has  pointed  out  that  a  certain  num- 
ber of  melancholias  belong  to  the  domain  of  manic-de- 
pressive insanity.  We  have,  in  a  preceding  section,  given 
the  characteristics  of  these,  and  have  seen  that  they  show 
no  essential  tendency  to  deterioration.  There  are  other 
depressions,  in  the  young  chiefly,  which  show  such  a 
general  tendency,  though  the  outcome  in  dementia  seems 
not  inevitable.  The  more  we  observe  these  cases  the 
more  we  find  that  they  also  show  certain  symptomatic 
characteristics.  It  matters  little  what  we  call  these — 
Kraepelin  has  united  them  together  with  various  states 
of  excitement,  as  well  as  with  paranoiac  states  \mder  the 
head  of  dementia  prtecox.  Whether  the  pictures  thus 
included  form  in  reality  an  adequate  clinical  group  need 
not  be  discussed  here.  I  am  personally  inclined  to  doubt 
it.  Nevertheless  we  may  agree  that  there  exist  certain 
depressions  in  the  young  which  show  a  tendency  to  de- 
terioration. These  pictures  are  by  no  means  uniform, 
but  this  is  not  the  place  to  describe  them,  and  the  reader 
must  be  referred  to  the  chapter  on  dementia  prsecox,  as 
well  as  to  the  differential  diagnosis  of  manic-depressive 
insanity,  for  an  account  of  their  characteristics.  We 
have  thus  far  mentioned  the  melancholias  of  general 
paralysis,  manic-depressive  insanity,  and  dementia  prse- 
cox, three  groups  of  psychoses  in  which  other  syndromes 
occur  as  well. 

But  states  of  melancholia  are  also  found  associated 
with  other  conditions  such  as  various  "  somatic  diseases, " 
In  some  cardio-vascular  disorders  we  may  find  depression 
with  fear  and  delusions  of  persecution,  even  hallucina- 
tions. Focal  lesions  of  the  brain  may  be  followed  by  de- 
pressions. Alt  has  described  an  acute  psychosis  with 
fear  in  dilatation  of  the  stomach.  Moreover,  Graves'  dis- 
ease and  myxcedema  may  give  rise  to  "melancholia." 
Finally,  the  neuroses,  hysteria  and  neurasthenia,  may  be 
associated  with  depressions ;  even  epilepsy  presents  cer- 
tain pictures  in  which  depression  is  very  prominent.  It 
would  lead  us  too  far  to  go  into  the  symptomatic  charac- 
teristics of  these  various  states,  nor  are  many  of  them 
studied  with  sulflcient  clearness  to  permit  of  a  distinctive 
description.  It  is  of  course  not  excluded  that  such  dis- 
eases may  be  complicated  with  a  psychosis  in  which 
states  of  melancholia  exist.  But  usually  the  depression 
seems  to  be  a  manifestation  of  the  disease.  We  see  from 
this  that  emotional  depression  is  a  not  infrequent  accom- 
paniment of  various  diseases. 

But  after  all  these  depressive  states  are  excluded  there 
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still  remains  a  large  class  of  melancholias  which  do  not 
seem  to  belong  to  any  other  group;  in  these  a  melan- 
cholic sji-ndrome  is  the  only  manifestation  of  the  disease. 
The  bulk  of  these  cases  occur  in  advanced  years  and  have 
by  Kraepelin  been  called  "involution  melancholias."  It 
is  these  which  we  must  more  particularly  consider.  But 
in  earlier  years  such  melancholias  also  occur;  some  of 
them  resemble  certain  forms  of  melancholia  of  advanced 
years;  others  are  simple  depressions  usually  with  a  favor- 
able outcome.  All  these  require  further  study.  They 
are  not  of  very  frequent  occurrence.  We  must  also  ad- 
mit that  in  regard  to  melancholias  of  advanced  years,  it 
is  by  no  means  clear  that  all  the  cases  here  included  be- 
long togetlier.  It  is  seen  from  this  that  the  question  of 
melancholia  is  still  a  difficult  one.  But  the  fact  that 
these  difficulties  are  recognized,  and  that  "  melancholia  " 
no  longer  represents  a  clinical  group,  is  of  the  utmost  im- 
portance for  practical  as  well  as  for  scientific  purposes. 

It  should  be  stated,  in  order  to  convey  a  correct  idea  of 
the  proportions,  that  besides  the  depressions  in  the  young 
which  form  a  part  of  the  provisional  group  of  dementia 
praicox,  those  of  manic-depressive  insanity  and  those 
occurring  after  the  climacterium  and  belonging  to  the 
group  to  be  described,  form  by  far  the  bulk  of  the  cases 
which  we  see. 

The  conditions  included  in  the  group  of  involution 
melancholias,  which  will  now  be  considered,  all  present, 
after  a  more  or  less  protracted  prodromal  state,  the  mel- 
ancholic traits  of  depression  of  feelings;  and  in  most 
cases  apprehension  and  fear  play  a  more  or  less  prominent 
r61e.  As  a  result  of  this  depression  and  fear  we  find  al- 
most always  delusions  of  self -accusation,  of  poverty,  of 
impending  danger ;  sometimes  the  delusions  may  become 
very  absurd.  In  a  certain  group  delusions  of  a  somatic 
character  are  most  prominent.  Anxious  restlessness  is 
very  common.  In  most  cases  the  patients  are  clear,  and 
though  the  mental  horizon  may  be  more  or  less  narrowed 
to  the  depressive  ideas,  and  a  certain  insufficiency  of 
thinking  may  be  present,  tliis  seems  usually  to  be  in  har- 
mony with  the  emotional  disorder  or  to  be  the  beginning 
of  the  permanent  deterioration.  A  fair  number  of  patients 
recover,  others  deteriorate,  but  it  has  not  been  possible  to 
lay  down  a  definite  rule,  and  say  which  type  of  cases 
have  a  bad  prognosis,  although  practically  it  is  at  times 
possible,  even  fairly  early,  to  recognize  the  permanent 
damage.  The  degrees  of  deterioration  differ.  The  chief 
character  of  the  deterioration  seems  to  be  a  loss  of  energy, 
going  often  with  the  feeling  expressed  by  the  patient  that 
his  strength,  his  interest,  his  mental  power  are  gone ;  this 
loss  of  energy  expresses  itself  in  a  diminished  activity. 
The  mental  horizon  becomes  narrowed ;  a  more  or  less 
pronounced  mental  insufficiency  becomes  evident;  cer- 
tain traits  of  the  acute  psychosis  almost  always  persist ; 
while  the  emotional  I'eactions  become  shallow.  Sometimes 
the  deteriorations  are  more  severe.  But  in  contradistinc- 
tion to  senile  dementia  the  memory  suffers  comparatively 
little,  and  what  loss  may  exist  would  seem  more  the  out- 
come of  the  narrowing  of  the  mental  horizon  and  of  the 
mental  inactivity  than  of  a  fundamental  memory  defect; 
for,  even  in  comparatively  profound  degrees  of  inactivity, 
we  may  often  be  surprised  at  the  readiness  with  wliicli, 
compared  with  what  is  observed  in  senile  dementia,  events 
are  remembered  from  day  to  day.  In  many  of  these  cases 
it  has  been  the  custom  to  speak  of  clironicity  rather  than 
of  deterioration,  but  it  seems  impossible  to  draw  a  Hue 
between  the  two  states.  In  the  gravest  forms  of  deteriora- 
tion we  may  question  whether  we  are  not  dealing  with 
transitions  to  senile  dementia ;  but  the  fact  that  the  great 
bulk  of  these  melancliolias  shows  an  absence  of  the  char- 
acteristic memory  defect,  and  of  tlie  characteristic  pro- 
gression of  symptoms;  together  with  the  fact  that  many 
of  the  cases,  though  tliey  occur  in  the  involution  period, 
develop  at  a  comparatively  early  age,  would  seem  to  in- 
dicate that  we  are  here  dealing  with  different  conditions. 
The  clinical  pictures  as  well  as  the  forms  of  permanent 
defect  will  be  brought  out  more  clearly  in  the  more  de- 
tailed description  of  patients. 

The  bodily  condition  always  suffers  in  these  cases :  the 


body  weight  may  fall  considerably,  the  appetite  de- 
creases, the  tongue  may  be  coated,  constipation  is  very 
common.  The  sleep  is  regularly  interfered  with.  The 
temperature  is  often  subnormal. 

As  the  most  important  factor  in  etiology  we  must  men- 
tion the  age  of  the  patient.  Not  infrequently  the  meno- 
pause seems  in  women  to  form  the  starting-point  for  the 
psychosis,  although  of  course  this  period  seems  to  favor 
the  occurrence  of  other  psychoses  as  well.  In  general  it 
seems  that  the  entire  involution  period  furnishes  certain 
conditions  which  aie  especially  favorable  for  the  devel- 
opment of  these  cases.  Of  the  nature  of  these  conditions 
we  are  ignorant.  The  cases  occur  between  the  ages  of  forty 
to  sixty,  and  even  later.  Arteriosclerosis  does  not  seem 
to  play  an  important  r61e :  it  may  be  present  In  the  cases 
occurring  in  advanced  years ;  in  the  younger  ones  it  is 
usually  absent.  Besides  the  period  of  life,  emotional 
causes  are  of  importance ;  one  is  certainly  struck  with  the 
frequency  with  which  some  mental  shock  or  some  be- 
reavement precedes  these  melancholias.  Heredity,  on  the 
other  hand,  is  much  less  prominent  than  in  other  psycho- 
ses. The  duration  of  the  sickness  varies  from  a  few 
months  to  one  or  two  years  in  the  non-deteriorating  cases. 
Recurrences  may  unquestionably  be  met  with.  Death 
results  from  exhaustion  or  from  some  intercurrent  disease. 
It  seems  that  the  condition  which  Adolf  Meyer  described 
as  "  central  neuritis  "  is  more  apt  to  occur  in  these  than 
in  other  conditions.  The  danger  of  suicide  cannot  be  too 
much  insisted  upon. 

The  pathological  anatomical  findings  are  still  meagre. 
But  Alzheimer  has  described  a  fibril  production  of  the 
neuroglia  in  the  deeper  layers  of  the  cortex,  a  finding 
which  I  can  corroborate. 

The  mildest  conditions  may  be  illustrated  by  the  fol- 
lowing case:  The  patient  (Case  I.)  was  a  man  fifty-six 
years  old,  without  any  signs  of  arteriosclerosis  or  senile 
habitus.  Two  years  previously  he  had,  without  cause, 
a  short  depression  which  is  said  to  have  been  very  similar 
to  the  later  attack,  but  which  lasted  only  a  week ;  how- 
ever, a  deficient  sleep  remained.  In  May,  1898,  he  began 
to  worry  unduly  about  the  illness  of  his  daughter,  then 
about  various  rheumatic  pains  of  his  own ;  he  exagger- 
ated their  importance  and  became  restless.  His  worry 
extended  to  his  business,  yet  he  was  able  to  attend  to  it 
until  two  months  later,  when  the  depression  deepened. 
He  thought  that  owing  to  mismanagement  of  business  he 
was  going  to  lose  his  money,  that  he  would  be  sent  to 
the  poorhouse,  and  that  his  daughter  would  not  be  pro- 
vided for.  He  spoke  of  suicide  but  made  no  attempt. 
He  walked  about  restlessly,  picked  at  his  finger-nails, 
complained  of  a  "restless  feeling"  in  epigastrium  and 
head,  but  showed  no  very  marked  signs  of  fear.  He  was 
afraid  something  was  going  to  happen,  in  what  form  he 
knew  not.  He  was  clear,  though  at  the  height  of  his 
agitation  he  could  not  apply  his  mind  well.  He  showed 
no  other  delusions,  and  three  months  after  the  onset  of 
the  more  severe  symptoms  lie  had  completely  recovered. 

In  other  instances  the  restlessness,  which  has  given  to 
many  of  tliese  cases  the  name  of  agitated  melanchoha, 
and  which  is  often  the  result  of  apprehension  and  fear, 
is  not  at  all  present  or  only  slightly  marked ;  again,  in 
others  it  leads  to  intense. agitation  with  great  fear  which 
is  manifested  in  the  facial  expression,  the  wide-open  eyes, 
the  dilated  nostrils,  the  rapid  respiration.  The  fear 
sometimes  increases  as  night  comes  on.  Sometimes  this 
fear  does  not  fasten  itself  on  anything;  more  often  it 
results  in  certain  ideas.  The  patient  thinks  that  he  is 
going  to  be  arrested,  killed,  or  torn  to  pieces;  and  then 
frequently  accidental  uttei-ances  or  occurrences  are  inter- 
preted as  confirming  these  ideas,  or  unquestionable  hal- 
lucinations may  occur  (usually  of  hearing,  rarely  of  sight, 
in  these  milder  cases). 

It  is  seen  from  the  above  that  there  are  cases  in  which 
the  fear  is  evidently  primarj-,  without  any  delusions  of 
self -accusation  preceding  it;  and  the  fear  which  is  often 
referred  to  the  preecordium,  epigastrium,  or  head,  may 
not  fasten  itself  on  any  idea  and  may  constitute  the 
first  more  pronounced  symptom.     In  other  instances  the 
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depression  with  self -accusation  seems  to  exist  primarily, 
and  only  a  few  apprehensive  ideas  seem  to  arise  second- 
arily. Then  the  restlessness  is  often  not  in  evidence,  and 
the  picture  is  more  dominated  by  a  certain  gloominess. 
These  patients  may  complain  of  "not  having  lived  prop- 
erly," "not  having  gone  to  church  enough,"  of  "not  hav- 
ing been  honest  in  business,"  of  "having  lost  their  souls," 
of  "  having  committed  the  unpardonable  sin, "  etc.  With 
this,  as  was  stated,  may  be  associated  some  apprehensions 
as  to  the  welfare  of  those  dear  to  him  or  even  as  to  his 
own  welfare.  It  does  not  seem  possible  to  separate  these 
two  sets  of  cases,  and  probably  the  two  emotional  states 
are  not  fundamentally  difEerent.  In  general  it  seems  that 
at  present  a  differentiation  of  depressions  is  not  possible 
on  the  basis  of  the  kind  of  emotional  disorder,  but  only 
on  the  features  which  accompany  it. 

Sometimes  the  delusions  taiie  absurd  forms ;  thus,  a 
man,  forty-eight  years  old  (Case  II.),  stated  tliat  he  was 
going  to  be  put  in  a  cave  in  Wachusett  Mountain  to  be 
devoured  by  a  snake,  that  the  United  States  and  England 
had  combined  to  arrange  the  cave  which  had  been  lighted 
by  electric  lights.  At  the  same  time  he  aiRrmed  that 
there  he  was  to  live  forever.  He  was  clear  mentally, 
showed  no  insufficiency  in  thinking,  and  never  lost  his 
bearings.  Night  after  night  he  asked  with  evident  fear 
whether  he  was  going  to  be  taken  to  the  cave,  and  had 
some  hallucinations  of  hearing  which  confirmed  him. 
This  patient  also  recovei'ed  after  a  year,  although  fre- 
quently the  absurdity  of  the  delusions  speaks  for  a  bad 
prognosis.  But  while  these  patients  not  infrequently  re- 
cover, deterioration  or  chronicity  is  always  to  be  feared. 

Thus,  in-  a  man  of  fifty  (Case  III.)  a  condition  which 
was  very  similar  to  that  of  Case  I.  deepened  into  a  per- 
sistent gloom  with  marked  loss  of  energy  and  inactivity, 
and  a  certain  narrowing  of  the  mental  horizon.  He 
retained  no  special  delusions,  his  memory  remained 
good,  and  there  was  no  marked  loss  of  judgment.  On 
the  other  hand,  hypochondriacal  ideas  may  be  added  to 
the  above  picture  of  deterioration  and  persist  in  unaltered 
form.  The  patient  may  claim  that  he  has  no  movements 
of  the  bowels,  is  starving  to  death  because  he  cannot  digest 
(though  he  may  be  growing  stout),  etc.  These  ideas 
are  reiterated  whenever  the  patient  is  seen,  and  they  form 
almost  his  whole  interest.  Or  other  delusions  may  be  re- 
tained,— either  merely  ideas  of  self -depreciation,  or  ideas 
of  an  apprehensive  nature.  Thus,  a  woman  at  fifty-eight 
(Case  IV.),  who  started  with  a  picture  chiefly  of  self-ac- 
cusation and  poverty,  retained  persistently  the  delusions 
that  she  was  going  to  be  chopped  to  pieces,  that  the  head 
was  going  to  be  cut  off,  but  that  she  could  not  die,  and 
was  going  to  be  a  living  lump  of  flesh,  etc.  These  ideas 
she  uttered  without  any  decided  show  of  emotion,  as  is 
very  frequent  in  these  cases.  In  other  instances  the 
ideas  are  more  absurd.  Sometimes  renewed  attacks  of 
restlessness  and  fear  may  be  repeated  for  years. 

It  will  be  noted  that  all  the  cases  thus  far  mentioned 
remain  clear  during  the  active  stages,  as  well  as  during 
the  state  of  deterioration.  On  the  other  hand,  the  deterio- 
ration may  be  more  pronounced,  this  being  especially 
true  of  cases  in  more  advanced  years.  The  following 
case  may  illustrate  this,  as  it  also  shows  that  the  restless- 
ness may  persist  for  a  Jong  time.  A  woman  of  sixty -nine 
(Case  V.)  was,  since  the  death  of  her  husband,  six  years 
previous  to  the  Onset  of  marked  symptoms,  somewhat 
nervous.  After  the  death  of  her  sister,  two  years  later, 
she  was  apt  to  complain  much  of  various  ailments,  little 
things  in  the  household  worried  her  more  easily,  and  she 
often  cried.  Six  months  later  she  began  to  be  afraid  to 
be  left  alone,  and  soon  to  fear  that  her  only  daughter 
would  be  kidnapped.  The  condition  observed  at  the 
hospital  was  this:  she  was  restless,  showed  distinct  fear, 
"  an  operation  will  be  performed, "  "  If  I  get  into  that  bed 
I  won't  get  out  alive  " — "I  will  be  cut  up."  She  could 
not  be  reassured — "  for  all  that  I  have  my  fear. "  As  an 
occasional  idea  she  spoke  of  the  daughter  being  shut  up 
in  the  hospital.  Sometimes  the  restlessness  became  very 
marked.  The  memorj''  was  good,  she  could  apply  her 
mind  well,  and  had  her  bearings  perfectly.     Then  the 


ideas  about  the  daughter  became  more  prominent.  "  She 
is  to  be  married  to  a  Mormon  " — "  I  saw  him  outside  " — 
"She  is  to  be  killed"— "The  food  is  the  flesh  of  my 
daughter,"  etc.  At  the  same  time  it  was  more  difficult 
to  attract  her  attention,  her  orientation  became  deficient, 
her  answers  to  simple  tests  of  calculation  or  common 
knowledge  poor.  The  moaning  became  more  stereotyped 
and  after  six  months  her  condition  became  stable,  and  has 
remained  so  for  two  years.  She  constantly  walks  up  and 
down,  often  rolls  her  body  in  a  swinging  motion,  or  in  a 
peculiar  manner  jerks  her  head  back  with  uninterrupted 
moaning  of  "no,  no."  She  answers  no  questions,  refuses 
food,  and,  as  is  characteristic  in  some  of  these  cases,  blindly 
resists  every  measure.  Occasionally  she  brightens  up  a 
little  and  is  quieter,  but  shows  very  poor  gi'asp  on  her 
surroundings,  speaks  of  her  mind  being  weak,  although 
she  remembers  fairly  well  from  daj'  to  day  during  her 
rare  short  periods  of  comparative  clearness. 

In  some  cases  the  mental  insutficiency  and  the  poor 
grasp  on  surroundings  are  present  even  earlier  and,  as  it 
were,  set  in  almost  with  the  beginning  of  the  more  active 
symptoms.  This  seems  prognostically  unfavorable. 
Thus,  a  woman  of  fifty-nine  (Case  VI.)  with  a  slight  de- 
pression, who  had  been  in  a  sanatorium  for  non-insane, 
and  who  came  to  this  hospital  soon  after  the  onset  of 
more  pronounced  symptoms,  could  on  admission  give 
only  poor  answers  in  regard  to  her  life,  her  surround- 
ings, the  time  of  the  year,  or  to  calculation  tests  and  the 
like.  Often  she  said,  "  My  mind  is  weak. "  Her  utter- 
ances were  very  stereotyped,  the  extent  of  her  ideas 
being  "  cannot  pay  bills  " — "  will  be  sent  to  jail " — "  filled 
up  " — "  cannot  take  the  responsibility  for  all  these  peo- 
ple " — "  the  food  is  thrown  away."  She  was  restless  and 
moaned.  Later,  her  throat,  feet,  and  jaw  "are  broken." 
She  now  lies  in  bed  in  an  apathetic  manner,  untidy,  tube- 
fed,  never  speaking,  only  pointing  to  her  throat.  She 
takes  little  notice  of  anything,  sometimes  moaning,  often 
silent. 

In  other  instances  the  delusions  soon  assume  a  fantas- 
tic character.  Thus,  a  woman  at  the  age  of  fifty-five 
(Case  VII.),  whose  psychosis  started  with  self-accusation, 
soon  began  to  get  restless,  saying  that  the  people  at  home 
were  dead,  that  the  water  had  been  poisoned,  it  was  her 
fault,  etc.  Later,  she  spoke  of  the  hospital  as  a  prison 
built  by  the  Catholics  in  which  to  punish  her,  again 
"everything  here  is  pretended,"  one  old  woman  "is  a 
dummy  who  is  made  to  walk  around  and  made  to  speak  " 
— "there  are  no  water-closets" — "nobody  eats  except 
myself  " — "  the  letters  are  not  from  the  persons  they  are 
claimed  to  be,"  she  has  "no  friends" — "all  are  dum- 
mies," she  is  "tlie  only  woman  alive."  Or,  again,  she  is 
"only  a  talking  machine."  "The  country  is  in  the 
hands  of  Spaniards,"  the  physician  is  "the  king  of  this 
country."  She  is  "the  cause  of  it  all."  "There  is  no 
sense  in  the  papers."  "Time  is  counted  differently" — 
"  everything  is  upside  down  " — "  changed. "  She  pinched 
persons  about  her  to  see  if  they  were  real.  Sometimes 
when  asked  more  especially  about  the  origin  of  her  ideas, 
she  would  say  these  ideas  "  came  to  her. " 

This  case  brings  out  to  some  extent  what  the  French 
writers  call  delire  de  negation,  a  symptom  present  at 
times  in  these  conditions. 

As  the  oncoming  deterioration  seems  at  times  to  be  in- 
dicated by  a  diminished  emotional  reaction  to  the  delu- 
sions, so  do  we  find  cases  in  which  from  the  beginning  a 
shallowness  in  this  respect  is  prominent.  Delusions  of 
depressive  character,  often  very  absurd  and  poorly 
founded  on  flimsy  grounds,  are  uttered  by  the  patient 
with  remarkably  little  show  of  emotion.  These  cases 
are,  so  far  as  recovery  is  concerned,  prognostically  bad. 

Finally,  a  small  group  of  cases  in  which  the  somatic 
delusions  play  an  especially  prominent  part  should  be 
mentioned.  They  are  cases  which  are  especially  apt  to 
occur  in  women  directly  or  soon  after  the  menopause, 
though  cases  occurring  later  may  be  seen. 

Often  the  somatic  delusions'  are,  after  a  prodromal 
stage,  the  first  symptom  to  appear  and  thenceforward 
dominate  the  clinical  picture.     Fear  often  seems  not  to 
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exist  in  these  cases,  and  the  restlessness  which  may  be 
very  prominent  is  perhaps  the  outcome  of  the  somatic 
discomfort.  Probably  various  paraesthesias  give  rise  to 
the  delusions.  The  cases  often  deteriorate,  though  the 
deterioration  is  apt  to  be  of  the  milder  type  above 
slcetched.  Some  cases  begin  with  a  state  of  apprehen- 
sion and  fear,  or  self -accusation,  and  then  drift  into  such 
conditions  with  somatic  delusions.  Moreover,  other  ab- 
surd delusions  may  be  combined  with  delusions  of  a 
somatic  nature,  so  that  there  seem  to  exist  transitions 
from  this  group  to  all  the  other  possible  states  which  we 
have  described. 

The  following  case  is  typical:  A  woman  (Case  VIII.), 
fifty -two  and  one-third  years  old,  complained  occasionally, 
over  a  period  of  ten  years,  that  her  throat  was  stopped 
up.  Two  months  before  her  final  menstruation  she  be- 
gan to  look  run  down,  complained  of  pains  through  her 
body,  and  lost  weight.  Then  the  idea  developed  that 
she  had  uterine  trouble,  mortification  of  the  spine,  that 
she  could  not  swallow,  that  the  rectum  was  brolien  off, 
the  body  in  two  pieces,  that  she  was  getting  copper- 
colored,  was  dying  by  inches.  The  ideas  shifted.  Then 
she  became  restless.  Under  observation  she  was  very 
restless,  but  showed  neither  fear  nor  apprehension,  onlj' 
complained  of  the  ideas  below  given,  and  said  she  felt 
"  so  restless. "  She  claimed  she  could  not  swallow,  that 
hej-  throat  was  stopped  up,  that  nothing  went  to  her 
stomach ;  and  since  she  receives  no  nourishment  and  yet 
does  not  starve  she  will  never  die ;  even  if  the  head  were 
cut  off  she  would  contin\ie  to  live.  Besides  the  sensa- 
tions in  her  throat  she  complained  that  she  could  not  feel 
her  hands,  but  developed  no  delusions  from  this.  She 
refused  food,  had  to  be  tube-fed.  Her  weight  from  the 
beginning  was  very  low.  She  remained  in  this  state  for 
a  year,  then  calmed  down,  gained  weight,  dropped  the 
ideas,  but  soon  resumed  them.  She  became  inactive  with 
loss  of  energy  and  a  narrowed  mental  horizon. 

The  ideas  may  of  course  take  various  forms  in  different 
cases,  such  as  "  the  face  is  falling  in  " — "  the  whole  body 
is  shrinking  " — "  the  blood  is  dried  up  " — the  patient  is 
"  only  three  feet  high  " — "  nothing  but  a  lip. " 

After  the  descriptions  above  given,  the  diagnosis  of  all 
these  cases  need  not  at  length  be  discussed  here.  The 
differential  diagnosis  from  manic-depressive  insanity  is 
mentioned  under  the  diagnosis  of  that  group.  Prom 
general  paralysis,  with  which  some  pictures  may  be  con- 
founded, the  physical  signs  should  guide  us  chiefly; 
from  senile  dementia,  the  memoiy  defect  there  observed, 
and  the  greater  confusion.  ' 

The  prognosis  must  always  be  somewhat  doubtful,  but 
recoveries  are  not  infrequently  seen,  and  even  compar- 
atively grave  cases  may  surprise  us,  after  a  number  of 
years,  with  a  recovery.  Marked  shallowness  of  the  emo- 
tional reactions,  notable  insulHciency  in  thinking,  with  a 
poor  grasp  of  surroundings  and  a  narrowing  of  the  men- 
tal horizon  when  the  active  symptoms  are  passed,  speak 
for  a»permanent  damage. 

The  treatment  of  cases  of  melancholia  has  to  meet  vari- 
ous indications.  It  is  necessary  to  remove  all  disturbing 
mental  influences  as  much  as  possible.  At  the  same  time 
rest  is  necessary  and  is  a  most  important  indication.  It 
is  time  that  the  popular  idea  of  diversion  which  usually 
involves  much  efl:ort  for  the  patient  should  be  thoroughly 
eradicated.  Diversions  may  do  good  in  some  depressions 
of  constitutional  neurasthenia,  but  in  all  severer  depres- 
sions, above  all  here,  it  is  entirely  out  of  place.  Rest  in 
bed  is  often  necessary.  With  it  sufficient  feeding — best, 
small  quantities  given  often— is  important.  Tube-feed- 
ing may  become  imperative.  At  the  same  time  the 
stomach  and  bowels  need  attention.  Enemata  or  mild 
laxatives  are  usually  called  for,  and  the  former  are  pref- 
erable. Stomach  washing  may  be  necessary  and  useful, 
but  should  not  be  done  without  indication.  At  night 
massage  and  warm  baths  may  have  a  quieting  effect,  or 
various  modes  of  partial  or  whole  wet  packs.  Hypnotics 
should  be  sparingly  used.  Among  them  alcohol,  chlor- 
alimid,  and  trional  are  the  most  serviceable.  The  fear 
may  be  alleviated  by  codeine,  gr.  |  t.i.d.,  or  still  better 
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by  tincture  of  opium,  which  may  be  started  at  Tti  v.  t.i.d,^ 
and  quickly  raised  to  lU  xx.  or  xxx.  t.i.d.  if  borne  well, 
and  then  gradually  diminished  again.  If  not  tolerated  or 
if  it  does  not  influence  the  condition  it  should  be  discon- 
tinued at  once.  There  is  no  doubt  but  that  it  often  alle- 
viates fear  a  great  deal,  and  it  is  strongly  to  be  recom- 
mended. Another  indication  is  a  constant  watch  over 
the  patient,  because  the  danger  of  suicide  is  very  great, 
especially  at  night.  Most  patients  are  therefore  best 
sent  to  a  hospital.  August  lioch. 

XIX.  INSANITY,  MANIC-DEPRESSIVE.— In  one  form 

or  another  the  old  conceptions  of  mania  and  melan- 
cholia have  been  attacked  for  many  years;  modifications 
of  either  form  were  described;  and  their  fundamental 
difference,  if  not  from  a  psychological,  certainly  from  a 
nosological  point  of  view,  was  doubted  by  some.  The 
sudden  change  from  the  melancholic  to  the  manic  syn- 
drome, when  it  occurred  in  the  cases  with  frequent  alter- 
nations, made  a  deep  impression  and  led  to  the  descrip- 
tion of  circular  insanity.  However,  so  much  weight  was 
laid  upon  the  peculiarity  in  the  course  of  the  disease 
without  adequate  consideration  of  the  symptoms  that  the 
conceptions  of  mania  and  melancholia  in  general  were  not 
influenced  by  the  views  concerning  circular  insanity  until 
Kraepelin  showed  that  there  exist  in  circular  insanity  cer- 
tian  fundamental  symptoms  which  are  also  found  in  cer- 
tain other  cases  of  depression  and  excitement,  in  which 
the  special  characteristics  in  course  which  circular  insan- 
ity presented  were  totally  absent.  These  symptoms  were 
carefully  studied  and  were  recognized  in  various  modifi- 
cations ;  and  Ki-aepelin  showed  that  we  find  not  only  com- 
binations of  these  symptoms  which  fit  the  traditional  con- 
ceptions of  mania  and  melancholia,  but  also  combinations 
which  had  hitherto  remained  unexplained,  and  which 
were  by  him  and  Weygandt  termed  mixed  phases.  More- 
over, it  was  shown,  as  had  already  been  claimed  by  some 
French  writers  for  circular  insanity,  that  all  these  cases 
also  agree  in  the  fact  that  they  show  no  especial  tendency 
to  deterioration.  Hence  Kraepelin  has  included  these 
various  clinical  pictures  under  the  term  "  manic-depressive 
insanity. "  The  features,  then,  upon  which  this  conception 
is  chiefly  based  are  the  existence  of  certain  symptoms  in 
various  combinations,  the  tendency  to  recurrence  (most 
pronounced  in  the  classical  circular  insanity),  and  the 
absence  of  deterioration.  The  same  determining  data 
enable  us  to  exclude  other  forms  of  excitement  and  de- 
pression, the  more  important  of  which  are  the  following: 
In  the  young  there  are  depressions  and  excitements  which 
show  a  well-marked  tendency  to  deterioration  irrespec- 
tive of  the  frequency  or  intensity  of  the  attacks ;  among 
these  are  Kahlbaum's  hebephrenia  and  katatonia.  Krae- 
pelin has  united  these  with  other  forms  under  the  head 
of  dementia  praecox.  Whatever  opinion  we  may  enter- 
tain about  the  justification  of  this  group,  it  certainly 
can  be  shown  that  the  cases  which  it  includes  differ 
from  manic-depressive  insanity  not  only  in  the  outcome 
(tendency  to  deterioration),  but  also  in  the  symptoms,  al- 
though the  differential  diagnosis  may  in  certain  cases 
present  difficulties.  Again,  there  are  melanchohas  whicli 
differ  not  only  in  their  pre-eminent  occurrence  in  ad- 
vanced years  and  their  exhibition  of  a  tendency  to  deter- 
ioration, but  in  their  fundamental  symptoms  as  well. 

We  find,  therefore,  in  this  conceptioii  of  manic-depres- 
sive insanity,  as  well  as  in  the  classification  of  Kraepelin 
in  general,  an  attempt  to  group  the  cases  from  a  larger 
clinical  or  general  pathological  viewpoint  than  has 
hitherto  been  done.  It  is  not  only  the  more  or  less  super- 
ficial symptoms,  or  the  etiology,  or  the  course  alone  upon 
which  the  grouping  is  made,  but  a  combination  of  all  the 
available  data.  In  this  general  viewpoint  lies  the  ad- 
vance which  Kraepelin's  teachings  have  brought  us,  and 
in  which  Ka,hlbaum  was  his  precursor.  The  whole  classi- 
fication as  it  stands  will  undoubtedly  experience  many 
modifications;  but  the  general  point  of  view  must  be 
conceded  to  be  a  fruitful  one. 

The  best  defined  of  the  different  clinical  groups  is 
manic-depressive  insanity ;  nevertheless  we  are  not  justi- 
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fled  in  speaking  of  even  tliis  as  a  disease  entity,  for  ob- 
viously wben  we  know  so  little  about  the  etiology  and 
the  actual  nature  of  a  condition,  it  is  well  to  be  cautious. 
Yet  we  must  admit  that  it  is  an  excellent  clinical  group 
based  on  the  principles  above  given. 

In  tlie  following  an  attempt  is  made  to  sketch  the  more 
important  pictures  which  belong  in  this  class  as  the  writer 
has  observed  them  in  the  course  of  his  clinical  experience. 
It  has  been  deemed  best  to  do  this  as  much  as  possible  by 
means  of  descriptions  of  cases;  partly  because  this  mode 
would  seem  to  be  more  instructive,  and  partly  because  it 
permits  those  who  may  doubt  the  value  of  the  clinical 
group  of  manic-depressive  insanity  to  learn  of  at  least 
some  of  the  material  upon  which  the  conceptions  are 
based. 

Before  we  describe  the  clinical  pictures  it  may  be  well 
to  give  a  short  resume  of  those  mental  changes  which  at 
this  stage  of  our  knowledge  we  may  regard  as  funda- 
mental ;  a  set  of  symptoms  which  in  certain  combinations 
gives  rise  to  the  many  different  clinical  piatures  we  meet 
in  this  group.  Obviously  a  deeper  psychological  discus- 
sion is  out  of  place  here. 

We  may  divide  the  symptoms  Into  those  referring  to 
the  ideational,  to  the  psychomotor,  and  to  the  emotional 
spheres.  Thus  we  have  "  flight  of  ideas  "  and  ditliculty 
in  thinking ;  increased  psychomotor  excitability  and  psy- 
chomotor retardation ;  emotional  exaltation  and  emotional 
depression. 

Plight  of  ideas  was  originally  used  to  designate  that 
ideational  disorder  which  manifests  itself  in  the  quick 
succession  of  ideas  more  or  less  loosely  associated  and  pro- 
duced by  the  patient  with  great  volubility.  The  talkative- 
ness is,  however,  not  always  associated  with  it ;  and,  in 
its  absence,  when  the  disorder  manifests  itself  merely  by 
a  certain  irrelevancy  in  ajiswers  and  a  loose  connection 
of  ideas,  the  term  "  flight "  may  appear  inappropriate ; 
nevertheless  it  is  best  to  retain  it  for  the  symptom  in  all 
Its  manifestations.'  The  essential  feature  seems  to  be  an 
inability  on  the  part  of  the  patient  voluntarily  to  guide 
his  train  of  thought  according  to  a  definite  aim;  conse- 
quently he  is  at  the  mercy,  as  it  were,  of  the  arising  as- 
sociations or  of  occurrences  which  happen  to  attract  his 
attention.  Such  patients  are  often  distracted  by  words 
or  happenings  about  them,  and  their  train  of  thought  is 
thereby  deflected.  However,  the  nature  of  this  important 
symptom  of  distractibility  is  not  quite  clear;  nor  has  it 
been  possible  to  determine,  so  far  as  I  am  aware,  why  it 
is  much  more  prominent  in  some  cases  than  in  others.  In 
the  sequence  of  ideas  of  a  flight  we  can  therefore  recog- 
nize certain  well-known  laws  of  association  (though  the 
association  is  generally  superficial),  and  a  deflection  by 
external  happenings.  By  difliculty  in  thinking  is  here 
meant  a  certain  slowness  in  mental  processes.  The  pa- 
tient's stock  of  ideas  is  not  so  fully  at  his  disposal  as 
usual;  mental  application  to  even  simple  tasks  is  more 
difficult ;  and  a  certain  dearth  of  ideas  is  therefore  the 
result.  This  may  of  course  be  present  in  different  degrees 
ranging  from  a  slight  insulBciency  to  an  almost  complete 
mental  standstill.  Increased  psychomotor  excitability 
manifests  itself  in  a  greater  tendency  to  keep  in  motion,, 
and  may  range  from  a  slightly  increased  general  activity 
with  loquaciousness  to  a  wild  maniacal  excitement.  Psy- 
chomotor retardation,  on  the  other  hand,  is  a  term  used  to 
designate  a  certain  difficulty  in  initiating  voluntary  ac- 
tion, which  may  present  all  degrees  from  a  slight  disin- 
clination to  move  to  marked  slowness  in  all  voluntary 
acts  or  even  a  complete  akinesis.  The  emotional  depres- 
sion manifests  itself  in  sadness  and  ideas  in  harmony  with 
it,  or  in  fear;  while  the  exaltation  may  show  any  degree 
from  mild  exhilaration  to  exuberant  wantonness.  There 
are  other  traits  which  will  appear  in  the  description  of 
the  cases.  The  above  are  the  most  significant  ones. 
■  These  different  traits  may  appear  in  various  combina- 
tions, the  most  lucid  of  which  are  the  manic  syndrome, 
consisting  of  flight  of  ideas,  psychomotor  excitement,  and 
emotional  exaltation ;  and  the  depressive  syndrome:  diffi- 
culty in  thinking,  psychomotor  retardation,  and  emotional 
depression. 


But  there  also  exist  other  combinations  in  which  the 
symptoms  of  the  two  syndromes  are  mixed.  The  clearest 
of  these  combinations  are :  (1)  the  syndrome  of  emotional 
depression  with  motor  excitement  and  flight  of  ideas;  (2) 
exhilaration  with  slowness  of  thinking  and  psychomotor 
retardation;  (3)  exhilaration  with  psychomotor  excite- 
ment and  retardation  in  thinking.  Farther  on,  we  shall 
discuss  the  special  features  of  these  combinations 

Depressed  Forms. — The  pure  depressive  forms  present, 
as  was  stated,  three  chief  features:  a  dilHculty  in  think- 
ing, a  psychomotor  retardation,  and  an  emotional  depres- 
sion. 

Among  these  traits  the  difficulty  in  thinking  and  the 
psychomotor  retardation  seem  to  be  the  more  fundamen- 
tal ;  an  emotional  depression  seems  not  to  be  a  necessaiy 
accompaniment,  nor  does  its  intensity  show  any  parallel- 
ism with  the  intensity  of  the  other  changes.  Moreover, 
the  difficulty  in  thinking  and  the  psychomotor  retarda- 
tion have  evidently  a  deeper  relation  with  each  other, 
and  seem  to  be  the  outcome  of  a  general  retardation  of 
voluntary  efforts.  In  the  mildest  cases,  therefore,  we 
may  have  only  a  slight  retardation  of  voluntary  efforts 
which  manifests  itself  in  a  feeling  of  inadequacy,  and  an 
inability  to  decide  or  accomplish  anything  for  which  a 
decided  effort  is  required ;  while  an  emotional  depression 
may  be  absent,  or  on  the  other  hand  be  so  pronounced 
as  to  hide  the  other  alterations.  In  the  more  intense  con- 
ditions, both  thinking  and  moving  are  noticeably  re- 
tarded, while  the  emotional  depression  is  then  almost  al- 
ways present  to  a  greater  or  less  degree.  The  various 
degrees  of  these  changes  are  illustrated  by  the  following 
cases : 

Case  I.  is  a  druggist  forty-two  years  old,  who  has  had 
six  well-defined  attacks,  all  of  them  of  the  same  nature 
as  the  present,  while  at  one  time  he  was  for  a  week  some- 
what "keyed  up."  He  woke  up  one  morning  with  an 
"all-gone  feeling,"  did  not  feel  like  going  to  work,  and 
during  the  following  day  was  "  in  a  quandary  what  to 
do."  He  went  to  bed  unable  to  work,  and  came  to  the 
hospital  ten  days  later.  The  most  striking  feature  about 
the  patient  was  his  inability  to  make  up  his  mind  to  do 
anything,  and  his  feeling  of  inadequacy.  He  described 
it  thus :  "  I  can't  get  hold  of  myself ;  I  feel  that  some- 
thing is  gone,  like  my  will,  which  enables  me  to  concen- 
trate my  attention  on  what  lam  doing."  "I  have  no 
energj'."  "When  my  condition  is  quite  bad  I  simply 
have  to  give  up,  even  if  I  knew  the  most  appalling  i-e- 
sults  would  follow."  He  also  said  that  when  a  question 
of  judgment  was  involved  he  wavered  more  and  could 
do  a  thing  much  less  easily  than  "  when  it  came  natu- 
rally." Consequently  when  asked  to  do  certain  things, 
such  as  going  in  town  to  select  some  clothes,  or  occupy- 
ing himself  with  wood-carving,  he  said  it  was  perfectly 
impossible  for  him  to  do  it,  and  every  effort  seemed  to 
take  on  lai'ge  proportions ;  while  if  he  drifted  into  doing 
something  such  as  playing  a  game  or  talking  with  those 
about  him,  or  reading  a  paper,  he  did  it  without  trouble, 
although  in  regard  to  the  latter  he  often  said  that  he  had 
some  difficulty  in  applying  his  mind.  He  was  therefore 
occupied  a  fair  part  of  the  time,  but  he  also  sat  or  lay 
about,  or  walked  restlessly  up  and  down;  the  latter  not 
in  a  depressed  manner,  but  as  it  seemed  because  he  chafed 
under  the  restraint  which  the  condition  of  his  nervous 
system  imposed  upon  him.  He  complained  much  about 
his  state,  his  digestion,  the  food,  etc.,  but  he  did  not 
make  the  impression  of  a  melancholy  patient,  and  never 
appeared  gloomy.  He  never  showed  the  slightest  sign 
of  slowness  of  motion,  nor  any  disinclination  to  move, 
and  at  no  time  appreciable  slowness  in  thinking.  He 
felt  only  a  great  incapacity,  and  this  he  could  not  over- 
come. 

This  case  presented,  then,  essentially  the  mildest  degree 
of  a  retardation  of  voluntary  efforts  which  showed  itself 
in  a  feeling  of  inadequacy  without  a  pronounced  depres- 
sion of  feelings.  These  cases  are  not  uncommon,  though 
they  are  undoubtedly  often  called  neurasthenia  or  hypo- 
chondriasis. 

Another  patient  (Case  II.)  who  had  two  previous  at- 
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tacks  gave  much  more  the  impression  of  "  melancholia. " 
He  was  often  seen  walking  up  and  down  saying,  "0 
God,  what  will  become  of  my  family,"  and  the  Uke.  He 
could  see  "  no  ray  of  hope  " ;  thought  he  had  been  selfish 
all  his  life ;  told  the  physicians  constantly  that  there  was 
no  use  in  doing  anything  for  him.  He  was  consistently 
depressed  and  gloomy.  At  the  same  time  his  feeling  of 
inadequacy  showed  itself  in  utterances  like  "I  cannot 
rouse  myself  to  do  anything  "— "  I  have  no  individuality 
left"— "I  cannot  decide  the  simplest  thing"— "I  have 
not  gumption  enough  to  do  the  simplest  thing."  In  this 
case  it  could  be  demonstrated  that  it  was  more  difficult 
for  him  to  apply  his  mind  than  normally,  as  it  always 
took  him  decidedly  longer  to  subtract  continuously  7 
from  100  down  to  2  than  it  would  naturally  take  a  man  of 
his  education  (he  was  a  lawyer).  A  woman  who  was  in  a 
similar  condition  and  who  had  been  known  for  her  bril- 
liancy in  conversation,  expressed  the  greater  slowness  of 
her  thinking  by  complaining  she  "had  nothing  to  say  "  in 
conversation. 

The  emotional  depression  may  be  even  more  marked 
and  may  dominate  the  picture  entirely.  The  pronounced 
self -accusation,  with  the  familiar  ideas  of  grave  sins  or 
crimes  committed,  having  lost  the  soul,  etc.,  or  even 
more  pronounced  delusions,  may  exist.  We  also  find  that 
these  patients  sometimes  complain  of  having  lost  all  their 
natural  feeling  for  others,  which  gives  rise  to  renewed 
self -accusation.  In  some  instances  of  this  kind  restless- 
ness, which  was  indicated  in  Case  II.,  becomes  a  pro- 
nounced feature.  This,  of  course,  may  also  obscure  the 
other  traits.  Such  cases  may  then  resemble  the  melan- 
cholias of  advanced  years,  although  it  seems  that  fear, 
which  is  in  them  common,  is  much  less  often  met  with  in 
milder  cases  of  manic-depressive  insanity.  Sometimes 
the  picture  in  these  milder  cases  may  be  somewhat  ob- 
scured by  the  addition  of  imperative  conceptions,  either 
in  the  form  of  the  insistent  recurrence  of  certain  thoughts, 
e.g.,  of  a  sexual  nature,  or  in  the  form  of  phobias  or  even 
the  compulsion  to  repeat  certain  absurd  acts.  I  have  re- 
peatedly seen  such  combinations  in  cases  in  which  the 
diagnosis  of  manic-depressive  insanity  could  not  be  ques- 
tioned. 

In  more  pronounced  states  the  difficulty  in  thinking 
and  the  slowness  in  motion  become  more  evident,  as  may 
be  illustrated  by  Case  III.  The  patient,  an  educated 
woman  of  fifty-seven,  had  an  attack  of  depression  when 
twenty -five  years  old.  The  present  attack,  which  came 
on  after  some  cause  for  worry,  presented  the  following 
picture :  In  the  first  few-  days  she  was  quiet,  spoke  little, 
worried,  her  motions  were  rather  slow.  This  general  re- 
tardation increased,  she  became  slower  in  everj^thlng,  and 
her  answers,  though  spoken  with  fair  rapidity,  were  slow 
in  coming.  She  was  slow  in  eating  and  dressing.  Think- 
ing was  difiicult;  e.g.,  it  appeared  a  task  for  her  to  tell 
the  year  of  the  former  attack ;  she  gave  her  year  of  birth 
as  '34  instead  of  '44;  the  continuous  subtraction  of  7 
from  100  she  soon  gave  up  as  impossible,  etc.  She 
looked  depressed,  and  said  slie  was  troubled  about  her 
condition ;  soon  her  appetite  became  poor,  and  she  com- 
plained of  an  obstruction  in  her  throat,  and  feared  her 
legs  would  get  paralyzed.  Then  gradually  a  restlessness 
developed,  at  first  very  deliberate  but  in  a  few  days  more 
pronounced ;  while  at  the  same  time  she  developed  fear, 
thought  she  was  going  to  be  dissected,  had  to  go  through 
a  terrible  ordeal,  etc.  At  this  time  all  her  motions  were 
faster,  her  sentences  were  longer,  her  speech  was  more 
prompt.  After  this  episode,  wliich  lasted  a  few  days,  the 
former  state  again  developed  and  the  fear  diminished. 
This  case  illustrates  a  moderate  degree  of  retardation,  and 
also  that  fear  may  to  a  certain  extent  overcome  this  re- 
tardation.    This  is  important  to  remember. 

A  still  more  marked  picture  was  seen  in  a  young  man 
of  twenty-four  who  had  had  two  mild  depressions  before 
(Case  IV.).  He  sat  about,  moving  very  little,  spoke 
seldom,  every  movement  was  extremely  slow,  and  he 
had  to  be  helped  in  dressing  and  eating.  In  order  to 
give  an  idea  of  liis  slowness  it  may  be  stated  that  it  took 
him  thirteen  seconds  to  count  from  one  to  twenty,  though 

122 


urged  to  do  it  as  fast  as  he  could.  On  another  occasion 
when  he  was  told  to  stand  up,  it  took  him  twenty-five 
seconds  before  he  started,  then  ten  to  go  through  the 
process.  IFe  wrote  very  slowly  and  with  low  pressure. 
It  took  him  over  a  minute  to  repeat  the  alphabet.  Simple 
calculations  were  done  slowly  and  poorly  (thus  100  —T=^ 
94,  took  twenty-five  seconds;  9x8=;  72,  six  seconds). 
At  the  first  examinations  he  was  not  clear  as  to  his  where- 
abouts, nor  was  he  clear  about  the  month.  He  was  able 
to  tell  when  he  had  given  up  his  work;  but  in  other 
ways  had  difficulty  in  remembering.  At  times  he  drew 
away  from  those  who  came  near  him,  evidently  in  fear, 
and  once  tried  to  escape  through  a  window,  oh  which 
occasion  he  moved  quicker  than  at  any  other  time.  Be- 
sides this  fear,  which  was  often  present,  he  always  looked 
depressed,  and  said  he  worried  much  about  his  condition. 
He  never  showed  any  cataleptic  symptoms  nor  was  his 
drawing  away  anything  like  the  negativism  which  is 
seen  in  catatonic  patients  (see  Diagnosis). 

It  seems  thaj;  patients  who  present  these  more  marked 
degrees  of  slowness,  though  it  takes  them  some  time  be- 
fore they  become  oriented,  have,  after  a  time  (if  in  the 
same  place),  a  fairly  good  grasp  on  their  surroundings; 
but  they  are  inaccurate  in  estimating,  for  example,  the 
elapsed  time  since  entrance  or  since  the  previous  visit. 
With  increasing  retardation,  however,  the  patients  be- 
come more  confused.  In  these  states  also  the  retardation 
is  quite  consistent,  and  is  noticeable  not  only  in  such  acts 
as  speaking  and  writing,  but  in  walking,  eating,  dress- 
ing, and  the  like,  in  contradistinction  to  what  we  find  in 
certain  conditions  of  dementia  praecox.  The  emotional 
state  in  these  graver  conditions  is  sometimes,  as  above, 
one  of  depression  with  episodic  fear,  self -accusation,  and 
various  depressive  (occasionally  quite  absurd)  delusions. 
Sometimes  various  delusions  of  persecution  are  noted. 
Sometimes  a  low  moaning  may  be  the  only  utterance  of 
such  patients,  until  we  finally,  after  persistent  question- 
ing, obtain  a  whispered  reply  which  evidently  costs  the 
patient  considerable  effort.  These  are  not  the  most  pro- 
found states,  since  an  almost  complete  akinesis  with  prob- 
ably almost  complete  mental  standstill  represents  the 
most  extreme  picture.  These  are  then  the  different  de- 
pressive states.  We  shall  later  see  that  they  may  be 
modified  by  the  admixture  of  manic  traits,  which  consid- 
erably complicates  the  clearness  of  the  pictures. 

The  Manic  Forms.— The  manic  forms  are  characterized, 
as  was  stated,  by  psychomotor  excitability,  flight  of  ideas, 
and  exhilaration.  These  traits  are  illustrated  by  the  fol- 
lowing cases. 

The  mild  forms  are  represented  by  the  case  of  a  man 
forty -four  years  old— Case  V.— who  had  had  at  the  ages 
of  thirty-one,  thirty-seven,  and  forty-three,  short  mild 
attacks  like  the  present,  the  second  being  followed  by  a 
mild  depression  in  which  he  was  somewhat  dull. 

The  condition  began  a  few  weeks  before  admission  and 
seems  not  to  have  been  different  from  tlie  state  observed 
when  in  the  hospital.  He  was  constantly  occupied, 
walking  about  as  if  he  had  urgent  business,  spending 
much  time  for  example  in  clearing  the  garden  of  small 
pieces  of  wood  or  paper  which  he  collected  in  a  heap, 
and  talking  a  good  deal.  His  sleep  was  not  interfered 
with;  his  physical  condition  was  good.  He  showed  no 
confusion  in  his  understanding  of  things  about  him.  He 
was  amiable,  exhibited  a  certain  good-natured  jolliness, 
and  told  stories,  sometimes  of  a  questionable  character. 
Although  his  talk  was  often  quite  clear  and  his  answers 
were  to  the  point,  he  had  a  marked  tendency  to  go  into  slde- 
traclcs  and  his  talk  was  often  peculiarly  inconsequential. 
Thus,  when  asked  why  he  had  come  to  this  hospital,  he 
said,  "  I  think  if  you  were  living  at  City  Point  and  several 
mines  went  off,  and  some  boats  were  wrecked,  and  then 
there  was  that  explosion  at  the  corner  of  Boylston  and 
Tremont  Streets,  and  don't  you  remember  the  fall  of  the 
Pemberton  Mills  at  Lawience ? "  When  brought  back  to 
the  subject  he  said,  "What  is  the  use  of  racking  one's 
brain  over  old  things?  "  Then  he  went  on  to  speak  of 
the  history  of  the  United  States,  the  Fenian  Raid  of 
Montreal,  the  mode  of  living  of  the  working  men  there 
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and  here,  of  the  social  problem,  continuing :  "  Every  body- 
has  a  right  to  his  own  opinion ;  looli  at  John  B.  GofE,  look 
at  Grant,  look  at  Lincoln,  don't  you  suppose  that  by 
forming  these  combinations  and  trusts  something  will 
happen?  Talk  about  your  foreign  missions,  why  don't 
you  attend  to  home  missions  first?  Here  are  our  sailors 
getting  $16  a  month  and  found,  the  cowboys  getting  $40 
a  month  and  found.  Who  wouldn't  be  a  cowboy !  It  is 
the  old  question  of  capital  and  labor.  There  are  the 
Swedes  and  the  Danes,  talk  about  dipsomaniacs  and  gov- 
ernment by  injunction,  remember  the  Johnstown  flood, 
they  were  all  drinking  in  bar-rooms. "  We  can  trace  the 
connection  in  this  talk,  but  the  whole  is  inconsequential 
and  not  governed  by  any  central  idea. 

There  are  milder  cases  in  which  the  flight  of  ideas  is 
much  less  marked,  and  in  which  a  certain  exhilaration  and 
over-activity  are  the  dominant  features.  In  many  cases 
the  alterations  in  character  are  very  prominent.  The  finer 
feelings  are  in  abeyance  and,  as  Wernicke  has  put  it,  the 
emotional  values  of  different  ideas  are  levelled  down. 
Hence  tact,  regard  for  others,  delicacy,  etc.,  are  absent, 
the  patients  become  coarser,  and  these  traits,  together 
with  the  fact  that  sexual  feelings  are  often  increased,  are 
apt  to  lead  to  sexual  excesses  in  men,  to  lack  of  modesty 
in  women.  Frequently  alcoholic  excesses  occur.  One 
man  who  was  less  flighty  than  the  case  just  cited  became 
the  defendant  in  a  number  of  libel  suits,  and  also  sur- 
prised his  wife  by  suing  for  a  divorce.  In  another  similar 
case  the  patient  had  annoyed  various  authorities  by  his 
schemes  to  get  rid  of  what  he  called  various  public  nuis- 
ances. The  expansiveness  of  such  patients  may  become 
very  marked  even  when  the  excitement  and  the  flight  of 
ideas  are  slight ;  they  may  speak  of  their  wealth  or  of 
their  personal  superiority  in  a  manner  which  suggests  the 
initial  stage  of  general  paralysis,  but  in  contradistinc- 
tion to  the  latter  their  boasts  are  within  certain  possible 
bounds.  The  veracity  of  such  patients  may  be  very 
questionable,  especially  when  their  superiority  or  the 
wrong  which  they  have  suffered  is  concerned.  Various 
traits  of  this  kind  may  give  to  the  picture  a  paranoiac 
color  which  may  lead  one  who  does  not  sufficiently  con- 
sider the  other  alternations,  and  who  is  in  general  un- 
familiar with  the  possibilities  of  these  conditions,  to  a 
wrong  diagnosis  of  some  purely  delusional  state. 

The  emotional  state  in  all  these  mild  cases  is  either  one 
of  jovial  exhilaration,  of  expansiveness,  or  episodically 
of  irritability. 

The  cases  thus  far  described  have  sometimes  been  des- 
ignated as  subacute  mania,  mania  mitis,  or  hypomania. 
All  possible  transitions  exist  from  these  to  the  more  active 
excitements,  which  represent  the  typical  mania  of  most 
writers.  The  following  case  may  illustrate  this:  The 
patient  (Case  VI.),  a  woman  of  thirty,  who  had  had  two 
former  attacks  similar  to  the  present,  was  taken  ill  a 
short  time  before  entrance.  She  spent  her  time  tearing 
the  bedding  or  rags  which  were  given  her  for  the  pur- 
pose. With  the  pieces  she  draped  herself  in  a  fantastic 
manner;  or  she  pounded  the  walls,  sang,  shouted,  danced, 
and  talked  a  good  deal.  In  her  talk  she  shifted  from  sub- 
ject to  subject,  often  did  not  finish  her  sentences,  and  the 
connection  in  her  talk  was  at  times  impossible  to  trace ; 
usually  it  was  clear  enough,  though  superficial,  and 
sometimes  sound  associations  were  evidently  the  connect- 
ing link.  Her  talk  was  often  (Reflected  by  utterances  or 
acts  of  those  about  her;  usually  her  volubility  could  not 
be  broken  into,  andshe  answered  but  few  questions  di- 
rectly. When  the  physicians  entered,  she  at  once  ac- 
costed them,  often  abusing  them  for  her  detention  or  the 
next  moment  kneeling  before  them.  Her  mood  changed 
often  from  an  exuberant  exhilaration  to  weeping,  or 
scolding  anger.  She  had  her  bearings  and  never  mistook 
the  identity  of  persons.  She  recovered  after  a  few 
months. 

In  still  more  pronounced  states  the  motor  excitement 
may  be  more  marked,  but  more  often  it  is  the  flight  of 
ideas  which  presents  a  greater  intensity ;  the  talk  becomes 
more  incoherent,  and  is  either  more  dominated  by  mere 
sound  associations  (this  seems  to  be  the  case  when  the 


motor  excitement  is  especially  prominent),  or  oftener  the 
connection  becomes  more  difficult  to  trace ;  then  the  con- 
fusion is  greater. 

This  may  be  illustrated  by  the  following  case  (Case 
VII.).  The  patient  is  a  man  forty-four  years  old,  who 
had  had  a  former  attack  of  excitement  from  wnich  he 
recovered.  Under  observation  (the  attack  came  on  a 
short  time  before  entrance)  his  condition  was  very  stable. 
The  most  prominent  feature  was  his  constant  talk,  which 
will  be  presently  described.  Very  often  he  lay  in  bed 
and  would  keep  up  an  incessant  flow  of  talk;  again  he 
would  jump  out,  attack  those  about  him,  tear  his  bed- 
'ding,  shout.  When  up  he  usually  did  not  keep  on  any 
clothes.  His  incessant  talk  continued  when  he  was 
alone ;  when  any  one  entered  he  at  once  directed  it  toward 
him,  and  usually  ended  by  attacking  that  person.  Gen- 
erally expansive  and  exhilarated,  this  mood  would 
quickly  change  to  crying  or  more  often  to  anger.  It  may 
be  said  that  the  motor  excitement,  with  the  exception  of 
the  talk,  was  less  pronounced,  certainly  less  constant  and 
multiform,  than  that  of  the  previous  patient.  Plis  talk 
was  flighty,  even  incoherent,  so  that  it  was  usually  diffi- 
cult to  trace  the  connection,  but  one  could  vaguely  see 
through  it,  and  recognize  the  loose  association.  Some  of 
his  utterances  for  which  no  connection  could  be  found  in 
his  own  talk,  were  evidently  due  to  his  attention  being 
deflected  by  occurrences  or  objects  about  him.  On  look- 
ing over  many  samples  of  his  talk  it  is  noticed  that  it 
compasses  comparatively  few  subjects,  a  feature  which 
cannot  be  so  well  brought  out  in  our  limited  citations  as. 
can  the  other  features  illustrated  by  the  following,  uttered 
in  quick,  commanding  tones :  "...  Shut  up  or  I'll  kill 
you  a  year  from  to-day.  You  are  my  army  mule,  signed 
Gen.  G.  Custer,  Jefferson  Barracks.  Leave  it  in  Boston 
at  the  Adams  House,  suite  1.  Take  him  out  in  the  street 
and  feed  him  on  fish  for  life.  As  an  honored  man  I  got 
left.  Give  me  soup.  All  I  have  had  to-day  is  insult. 
.  .  .  Bring  me  a  piece  of  paper  and  let  me  sign  my  name 
the  Czar  of  Russia.  I  am  not  Secretary  Fish.  I  am  XX ; 
God  only  knows  how  dry  I  am.  I  want  a  fishing  expe- 
dition from  here  to  hell. "  Or:  "  Please  express  in  person 
to  your  only  sister ;  I  love  her.  Rotterdam  or  any  other 
damn  place,  I  don't  care.  I  am  your  American  cousin, 
Abraham  Lincoln,  Jr.  Judge  F —  I  am  your  dead 
brother-in-law.  He  is  not  mad;  he  is  at  my  apartments 
at  the  Astor  House.-  What  is  your  age?  Mine  is  sweet 
sixteen.  Go  to  hell.  I  am  the  Emperor  of  Germany. 
March  General  Lee  to  Washington,  for  I  am  the  only 
sword  I  know.  Who  was  the  last  Conqueror  of  the  Re- 
bellion? None  of  your  damn  business,"  etc.  His  confu- 
sion was  marked  and  he  evidently  had  a  poor  grasp  on 
his  surroundings.  Often  he  did  not  seem  to  know  where 
he  was  or  was  even  unable  to  tell  the  •month  ;  he  called 
only  one  or  two  by  correct  name,  and  these  not  always ; 
the  others  were  called  by  fictitious  names  and  he  never 
seemed  to  penetrate  to  a  clear  understanding  of  any  one. 
We  see  therefore  that  this  case  differed  from  the  former 
chiefly  in  the  fact  that,  although  the  motor  excitement 
was  less  marked,  the  talk  was  less  connected,  and  the 
confusion  much  greater.  There  are  of  course  cases  in 
which  this  is  even  more  pronounced.  Kraepelin  has  de- 
scribed a  delirious  state  which  may  occur  in  these  cases — 
a  condition  with  much  clouding  of  consciousness,  motor 
excitement,  flight  of  ideas  and  numerous  hallucinations. 
It  may  here  be  added  that  hallucinations,  though  not 
common,  may  occur  in  manic  states  even  in  considerable 
number. 

The  confusion  above  mentioned  is  always  associated 
with  the  manic  state  if  the  flight  of  ideas  is  marked,  and 
seems  to  some  extent  proportionate  to  it ;  while  in  other 
instances,  when  flight  of  ideas  is  slighter,  a  striking  men- 
tal clearness  may  exist  in  spite  of  a  very  pronounced  mo- 
tor excitement.  This  confusion  is  characterized  by  the 
fact  tliat  the  data  of  the  surroundings  are  imperfectly 
elaborated,  persons  are  taken  for  old  acquaintances,  the 
hospital  ward  for  another  building,  and  the  like;  at  least 
this  is  the  case  when  the  patient  is  brought  into  new  sur- 
roundings during  the  excitement,  while  it  may  be  slight 
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in  regard  to  persons  or  places  he  knows.  It  can  often 
be  demonstrated  by  questions  later  that  a  similarity  in 
appearance  or  in  the  name,  or  some  other  superficial  as- 
sociation leads  to  the  wrong  conclusion.  Thus,  one  man 
who  had  pei'sistently  claimed  he  was  in  Windsor  Castle, 
stated  afterward  that  the  heavy  woodwork  of  the  ward 
I'eminded  him  of  that  he  had  seen  there,  that  the  reason 
he  called  one  of  the  physicians  Lord  Aberdeen  was  be- 
cause he  had  seen  the  latter  in  Toronto,  and  the  physician 
had  told  liim  he  came  from  there.  Such  ideas  may  lead 
to  other  delusions.  Thus,  one  patient  was  reminded  by 
the  grounds  of  the  hospital  of  a  place  in  Virginia  where 
a  relative  lived;  he  concluded  that  one  of  the  hospital 
buildings  belonged  to  the  relative,  that  the  friends  of  the 
latter  had  built  up  their  houses  about  him,  and  that  two 
hundred  years  had  passed  by.  Many  other  examples 
might  be  cited.  These  few  may  suffice.  They  show 
how  the  data  of  the  surroundings,  persons,  places,  and 
actions  of  those  about  the  patient  maybe  misinterpreted, 
and  give  rise  to  delusions.  These  are  at  times  fleeting, 
especially  if  the  excitement  is  great.  In  those  who  are 
quieter  and  yet  have  a  considerable  flight  of  ideas  they 
may  be  held  very  tenaciously.  The  patients  often  not' 
only  utter  these  statements,  but  actually  believe  in  them ; 
and  much  that  is  incomprehensible  in  their  talk  and  ac- 
tions is  thus  explained. 

If  this  difficulty  in  elaborating  impressions,  as  we  may 
call  it,  is  associated  with  marked  excitement  and  great 
flight  of  ideas,  it  impresses  us  as  being  the  natural  out- 
.  come  of  the  general  disturbance  and  certainly  does  not 
dominate  the  clinical  picture.     There  are,  however,  cases 
in  which  this  relation  between  the  general  excitement  on 
the  one  hand,  and  confusion  on  the  other  is  not  preserved ; 
cases  in  which  the  motor  excitement  and  the  exhilaration 
play  a  small  role,  but  in  which  there  is  nevertheless  a 
marked  flight  of  ideas.     As  these  patients  are  not,  how- 
ever, especially  loquacious,  this  scarcely  shows  itself  in 
a  fligiit  of  ideas  in  the  original  sense  of  the  term,  but  in 
a  peculiarly  confused  talk  in  which  we  nevertheless 
recognize  the  same  traits  as  in  the  flight  of  ideas.     It  is 
the  confusion  which  strikes  us  most  forcibly  in  these  pa- 
tients on  superficial  observation,  while  on  more  thorough 
study  the  more  fundamental  traits  are  as  clear  as  in  the 
other  instances.     These  cases  do  not  seem  frequent  in 
their  most  pronounced  forms,  but  there  are  of  course 
transitions  from  them  to  the  more  characteristic  manic 
forms  as  well  as  to  the  so-called  mixed  phases  which  wo 
shall  take  up  later.     Such  a  condition  was  seen  for  ex- 
ample in  a  young  man  of  twenty  (Case  VIII.)  who  came 
to  the  hospital  in  his  first  attack.     He  began  with  a 
typical  manic  phase  such  as  has  been  described  above ; 
then  for  eight  or  nine  weeks  presented  a  condition  such 
as  we  are  considering.     It  is  interesting  to  note  that  after 
his  discharge  he  was  decidedly  subdued  for  a  time,  and 
following  this  became  shghtly  but  decidedly  exhilarated, 
both  of  which  states  must  be  interpreted  as  mild  attacks. 
This  patient  whenever  seen  was  not  at  all  excited  nor 
loquacious ;  when  he  spoke  it  was  in  a  natiiral  tone,  but 
he  halted,  broke  off  his  sentences,  looked  puzzled,  and 
what  he  said  was  usually  very  vague  and  confused. 
This  was  not  the  case  when  the  subject  was  supplied  to 
him,  e.g.,  when  told  to  calculate  or  relate  some  definite 
occurrence  which  had  taken   place  before  he  fell  ill. 
Thus,   to  give  one  example:    He  was  asked  why  he 
had  written  certain  letters,  to  which  lie  answered :  "  To 
pass  away  the  time ;  I  have  been  doing  a  lot  of  things 
that  are  decidedly  foolish,  writing  these  letters  (pause) ; 
you  see  I  have  known  Dr.  H.  here.     I  thought  the  work 
was  divided  up,  surgical,  medical,  and  of  course  the 
brain  is  a  study  by  itself.     Well,  I  don't  know  just  how 
to  say  (pause) ;  well,  I  tried  to  get  a  college  education 
without  going  to  college  (pause);  now  speaking  medi- 
cally what  I  mean  that  I— well  a— well — a— I  want  to 
purchase  some  stuff  and  I  don't  know  how  much  has 
been  used  and  how  much  has  not  been  used."    Asked  to 
explain  he  said,  "  Well,  I  drew  a  plan  here  (pointing  to  a 
paper  lying  on  the  table)  to  show  when  I  commenced 
smoking  cigarettes,  that  affected  my  body— well,  about 
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cigarettes  the  law  went  into  effect, "  etc. ;  or  once  he 
stated  irrelevantly,  "  If  Mr.  X.  would  come  and  ask  me 
about  Odd  Fellows  what  kind  of  a  chart  would  you  make 
forme?"     (He  had  at  that  moment  seen  the  physician 
take  up  a  clinical  chart.)    The  shifting  of  the  subjects  is 
very  evident  but  the  connection  Js  often  lost  to  the  ob- 
server.    In  the  last  example  especially,  the  external  dis- 
tractibility  is  evident  (as  was  the  case  in  many  inter- 
views) ;  and  the  whole  is  clearly  the  same  disorder  seen 
in  the  earlier  cases  and  shown  by  the  same  patient  in  a 
preceding  phase.     The  puzzled  look  of  the  patient  and 
his  vague  talk  agreed  well  with  his  own  interesting  state- 
ment: "I  start  to  say  something  and  I  don't  know  what 
I  am  saying,  I  am  muddled — one  thing  leads  to  anot/ier." 
The  patient's  confusion  was  also  shown  in  the  fact  that, 
e.g.,  he  was  scarcely  ever  able  to  tell  when  the  previous 
interview  took  place,  or  relate  the  circumstances  of  it; 
he  was  never  clear  about  the  identity  of  certain  persons, 
was  not  always  sure  where  he  was,  and  was  moreover 
never  able  to  give  the  gist  of  a  pararaph  given  him  to  be 
read  (a  very  good  test  for  patients  with  flight  of  ideas). 
But  he  calculated  well,  and  showed  a  good  memory.     He 
was  never  excited  or  talkative  while  in  this  state;  he 
often  walked  aimlessly  about,  or  lay  around,  talked  in 
the  manner  above  indicated,  and  wrote  a  considerable 
number  of  flighty  letters.     Exhilaration  showed  itself 
only  on  rare  occasions. 

It  remains  for  us  to  illustrate  certain  possible  combina- 
tions of  symptoms,  of  which  we  have  above  spoken  as 
mixed  phases.  It  should  be  understood  that  there  are  all 
possible  transitions  from  the  simple  manic  or  depressed 
states  to  these  "  mixed  "  conditions,  and  that  as  short  epi- 
sodic states  they  are  by  no  means  uncommon,  especially 
in  manias. 

The  following  instances  represent  some  typical  exam- 
ples of  the  mixed  states:  The  patient,  a  wonian  of  thirty- 
four  (Case  IX.),  had  had  two  previous  attacks,  the  first  of 
which  seemed  from  her  own  description  a  characteristic 
mild  attack  of  depression  such  as  that  illustrated  by  Case 
I.  In  the  second  attack,  which  lasted  longer,  she  was  de- 
pressed, complained  of  many  pains,  and  according  to  the 
physician's  statement  was  considerably  agitated,  talked 
rapidly,  was  opinionated,  morbidly  religious,  and  when 
somewhat  excited  was  distinctly  erotic  in  her  conversa- 
tion. In  November,  1898,  she  began  to  get  depressed, 
with  pronounced  self -accusation  and  inability  to  attend 
to  her  duties;  again,  she  was  active,  walked  about  much, 
slammed  doors,  and  talked  considerably  about  her 
troubles. 

Under  observation  she  complained  much  of  being  con- 
demned, of  having  lost  her  peace  with  God,  etc.,  and  ap- 
peared very  depressed.  When  she  was  examined  it  be- 
came at  once  apparent  that  she  was  very  loquacious,  and 
though  some  questions  were  answered  directly  it  was 
found  that  sometimes  she  had  to  be  asked  again  and 
again  but  would  invariably  wander  from  the  subject 
witliout  returning  to  it.  Her  talk  was,  however,  all  in 
a  depressive  strain.  After  a  few  weeks'  stay  at  the 
hospital  the  depression  left  her  and  she  was  slightly  ex- 
hilarated, though  not  flighty.  This  patient,  then,  repre- 
sents a  case  of  depression  with  loquaciousness  and  dis- 
tmct  evidence  of  flight  of  ideas.  Probably  the  foi-mer 
attack  also  represented  a  mixed  phase.  But  not  all  de- 
pressions in  which  the  patients  become  more  talkative 
need  be  regarded  as  due  to  the  admixture  of  manic  traits, 
as  the  talkativeness  may  also  have  emotional  causes,  in 
which  event  it  is  associated  with  restlessness,  as  we  have 
above  pointed  out  (Case  III. ).  The  flight  of  ideas  is  then 
of  course  totally  absent. 

A  different  combination,  and  one  Yliich  would  natu- 
rally present  more  difficulty  for  diagnosis,  is  shown  by 
the  following  case  (Case  X.):  The  patient  is  a  young 
woman  of  twenty-four,  who  with  the  exception  of  a 
slight,  short  nervous  breakdown,  in  which  she  is  said  to 
have  become  tired  easily,  has  been  well  mentally  till  the 
present  attack.  After  working  very  hard  she  became 
very  tired,  had  some  vomiting  spells,  and  was  in  bed  for 
two  weeks.     Some  time  later  she  became  excitable  and 
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peremptory.  Soon  she  began  to  complain  of  being  un- 
able to  think  and  became  rapidly  confused.  Her  condi- 
tion then  was  the  same  as  that  seen  while  she  was  under 
observation.  It  was  very  stable.  She  usually  sat  or  lay 
in  bed,  and  never  showed  much  tendency  to  move  about ; 
her  toilet  had  to  be  attended  to  by  the  nurses,  and  she 
had  to  be  ■  fed  by  them.  At  times  she  was  untidy.  A 
large  part  of  the  time  she  muttered  to  herself  more  or 
less  distinctly,  or  hummed — all  this  in  a  rather  deliberate 
manner.  Pier  face  usually  wore  a  bright  smile  which 
gave  her  a  rather  alert  expression  and  contrasted  strik- 
ingly with  the  difficulty  in  thinking  which  she  presented. , 
Often  enough  she  laughed  out,  never  loudly.  Some- 
times she  looked  dull,  again  rather  puzzled.  It  was 
sometimes  ratlier  difficult  to  attract  her  attention  and  she 
never  showed  any  distractibility.  She  was  usually  un- 
able to  solve  any  but  the  simplest  multiplications  or  addi- 
tions, could  not  tell  the  number  of  weeks  in  a  year,  the 
plays  of  Shakespeare  (she  studied  elocution),  the  names 
of  more  than  one  of  her  teachers,  her  school  books,  and 
the  like.  She  knew  no  names  of  those  about  her,  except 
that  once  or  twice  she  recalled  a  name  she  had  often 
heard.  Sometimes  she  knew  she  was  in  a  hospital,  again 
said  she  was  at  home,  or  simply  she  did  not  know.  She 
could  never  tell,  except  in  the  very  beginning,  how  long 
she  had  been  in  the  hospital,  nor  could  she  give  the  day, 
month,  or  even  the  season.  Some  of  her  utterances  as 
"  my  memory  is  wretched, "  "  Oh  dear,  I  can't  think, "  and 
the  like  also  showed  her  difficulty.  Sometimes  when  test 
questions  were  asked  she  said  with  a  happy,  broad  smile, 
"I  don't  know." 

Her  talk,  which  also  shows  peculiar  fantastic  ideas,  was 
like  what  follows :  "Why,  Idon't — I  don't  know  anything 
about — no — well — I  tell  you — well  it  is  too  bad,"  etc., 
this  being  often  repeated  with  a  peculiar  wondering  in- 
flection, or:  "Look,  look,  what  have  I  done! — Yes,  why 
— he  found  a  cloud  then  eternity — we  had  a  lovely  time 
(making  motions  with  her  hand  as  if  playing  the  piano). 
I  am  way  up  in  eternity — who  is  the  doctor — no  it's  the 
sun.  I  am  the  Queen  of  Eternity, "  etc.  Or,  looking  out 
of  the  window,  she  said:  "You  dear  little  birdie,  you 
dear  little  birdies  and  chickens,  don't  you  see  that  little 
bird?  ...  I  feel  as  though  I  was  all  colors  of  the  rain- 
bow " ;  or,  "  I  am  the  sun  and  you  are  the  moon  and  you 
revolve  around  me,  this  way  and  that  way ;  no,  this  is  the 
heaven  and  I  am  the  moon,"  etc.  All  this  was  often  said 
with  a  broad  smile  and  at  times  was  sung  softly.  The 
same  smile  was  present  when  she  uttered  depressive  ideas, 
such  as  "  I  want  to  die. "  "  Is  my  soul  lost  ? "  "  Have  I  to 
lie  down  with  silver  and  gold  ? "  Only  at  times  did  she 
moan.  This  state,  which  lasted  for  some  months,  was 
very  imperfectly  recalled  after  ward .  After  a  cl  ear  period 
she  showed  a  typical  picture  of  a  manic  excitement  with 
great  exhilaration,  flight  of  ideas,  and  distractibility. 
This  case,  therefore,  presented  fundamentally  a  profound 
difficulty  of  thinking,  but  with  it  an  exhilaration  and  a 
tendency  to  much  talk.  The  typical  flight  of  ideas  and 
distractibility  were  absent,  and  the  slowness  in  motion, 
which  a  simple  depression  with  such  marked  difficulty  in 
thinking  would  present,  was  so  modified  that  though  she 
talked  much,  it  was  done  very  deliberately  and  in  general 
she  showed  little  tendency  to  move.  The  most  marked 
features  are  therefore  those  of  a  depressive  phase  modi- 
fled  by  the  manic  features  of  exhilaration  and  loquacious- 
ness. 

Finally,  we  may  cite  the  following  case  (Case  XL): 
The  patient,  a  man  of  thirty,  came  to  the  hospital  in  a 
typical  attack  of  manic  excitement,  such  as  above  de- 
scribed, which  lasted  for  six  weeks.  Then  followed  a 
period  in  which  his  motor  excitement  and  exhilaration 
continued,  but  he  spoke  very  little  or  made  silly,  weak 
remarks,  whistled  the  same  tune  over  and  over,  made 
comical  faces,  pointed  at  those  about  him  and  laughed, 
was  very  mischievous.  Gradually  the  motor  excitement 
subsided  somewhat,  he  sat  about  a  good  deal,  but  con- 
tinued to  be  mischievous  at  times,  and  to  laugh  much. 
He  showed  great  difficulty  in  thinking,  was  slow  in  cal- 
culation and  in  giving  answers  which  required  thinking, 


and  had  a  poor  grasp  on  the  surroundings.  This  patient 
presented  more  of  manic  features  as  expressed  in  the 
whistling,  grimacing,  the  motor  excitement,  the  mis- 
chievousness,  and  the  exhilaration;  while  his  depressive 
traits  were  evident  in  the  difficulty  in  thinking,  in  the 
weakness  of  his  remarks,  and  in  his  actions.  The  impres- 
sion which  the  patient  made  was  one  of  silliness  and  cer- 
tainly would  have  suggested  dementia  were  it  not  for  an 
analysis  of  the  traits  which  made  the  correct  diagnosis 
possible.     He  recovered  completely. 

We  should  finally  mention  some  cases  in  which  neither 
the  manic  nor  the  depressive  element  is  very  prominent, 
but  in  which,  more  or  less  episodically,  excitements  occur 
with  angry  scolding  and  some  flight  of  ideas,  while  in  the 
interval  a  certain  difficulty  in  thinking  exists,  with  per- 
haps a  general  disinclination  to  move,  overshadowed, 
however,  by  the  existence  of  delusions.  These  delusions 
are  held  rather  tenaciously  and  may  be  combined  with 
hallucinations,  which  are  not  infrequent  in  all  mixed 
phases. 

These  cases  may  suffice.  It  would  lead  us  too  far  to 
illustrate  other  modifications.  One  thing  should  perhaps 
still  be  emphasized,  namely,  that  various  combinations 
may  occur  during  one  attack,  so  that  at  one  time  one  pict- 
ure, and,  a  few  days  later  perhaps,  another  picture  is 
seen. 

In  closing  this  description  of  the  clinical  manifestations 
of  manic-depressive  insanity,  we  should  not  omit  to  state 
that  it  may  at  times,  especially  in  certain  mixed  phases, 
be  difficult  to  recognize  the  fundamental  traits.  For  the 
study  of  such  conditions  cases  which  have  had  typical  at- 
tacks, especially  those  in  which  a  typical  attack  pre- 
ceded or  followed  the  more  obscure  picture,  are  very  im- 
portant. For  it  would  certainly  appear  forced  to  regard 
the  obscure  picture  as  due  to  a  totally  different  disease. 
It  was  for  this  reason  that  the  three  cases  (VIIL,  X.,  and 
XL)  were  especially  selected  as  illustrations.  But  we 
must  warn  distinctly  against  the  impression  that  such 
cases  are  necessarily  preceded  or  followed  by  a  manic 
attack. 

It  should  also  be  added  that  we  are  still  far  from  a  full 
understanding  of  the  symptoms  and  the  laws  which  gov- 
ern the  symptoms  of  manic-depressive  insanity. 

The  bodily  condition  suffers  in  almost  all  the  severer 
cases,  while  in  mild  manias  it  may  distinctly  improve  and 
the  whole  appearance  of  the  patient  may  become  more 
flourishing  and  his  body  weight  rise.  Usually  the 
weight  falls — in  some  excitements  in  spite  of  much  food 
being  taken.  The  sleep  is  almost  always  interfered  with. 
The  appetite  in  depressions  is  usually,  in  excitements 
sometimes,  interfered  with.  In  depressions  the  bowels 
are  sluggish.  The  temperature  may  be  subfebrile  in  ex- 
citements. 

In  regard  to  the  etiology  of  manic-depressive  insanity 
we  must  mention  that  heredity  plays  a  striking  r61e,  and 
in  the  family  history  we  often  find  mention  of  recurrent 
attacks  of  insanity  not  followed  by  deterioration,  from 
which  fact  a  direct  heredity  seems  by  no  means  infre- 
quent. The  individual  attacks  often  occur  without 
any  appreciable  cause ;  sometimes  exhausting  influences, 
acute  diseases  or  puerperium,  or  some  emotional  strain 
seems  to  precipitate  the  attack.  The  same  may  perhaps 
be  said  of  alcoholic  excesses.  In  one  instance  I  have  seen 
a  traumatism  of  the  head,  and  in  another  a  cerebral  em- 
bolism, clearly  produce  a  typical  attack. 

The  nature  of  the  disease  is  entirely  obscure  and  it 
would  seem  superfluous  to  produce  hypotheses  when  we 
know  so  little.  The  pathological  anatomical  findings  are 
practically  nil. 

No  definite  principles  can  be  given  about  the  general 
course  of  the  disease.  Some  patients  present  very  many 
attacks,  others  few.  The  typical  circular  insanity  with 
the  depression,  excitement,  and  free  interval  followed  by 
the  same  cycle,  is  comparatively  rare.  More  common  are 
a  recurrent  depression  and  recurrent  excitement ;  but  fre- 
quently we  find  that  an  attack  of  excitement  may  replace 
one  or  more  attacks  of  depression,  and,  vice  versa,  that  a 
mild  exhilaration  may  follow  one  of  the  depressions,  or 
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that  a  so-called  "reactive"  melancholia  may  succeed  an 
excitement.  Mixed  phases  may  occur  in  cases  which 
have  hefore  presented  only  pure  depressions  and  excite- 
ments; or,  again,  all  the  attacks  may  be  mixed  phases. 
Most  cases  have  repeated  attacks,  though  the  intervals 
may  extend  over  many  years  (see  Case  III.,  e.g.).  It  is 
also  important  to  note  that  a  number  of  mild  attacks  may 
suddenly  be  followed  by  a  very  grave  one,  while  a  case 
with  a  series  of  grave  attacks  may  in  the  interval  show 
mild  short  attacks.  The  duration  of  the  individual  at_ 
tacks  varies  from  a  few  weeks  to  a  number  of  years :  halt 
a  year  is  perhaps  a  fair  average.  Tlie  first  attacks  occur 
usually  in  early  life  but  may  occur  later ;  and  sometimes 
even  a  classical  circular  insanity  may  commence  at  or  • 
after  the  menopause.  The  attacks  may  show  a  striking 
periodicity ;  much  more  often  this  is  not  the  case.  I  have 
twice  seen  regular  daily  alternations  persisting  for  a 
number  of  months.  It  may  here  be  added  that  cases  of 
manic-depressive  insanity  are  very  common. 

As  was  stated,  the  cases  of  manic-depressive  insanity 
show  no  essential  tendency  to  dementia.  But  after  many 
attacks,  and  in  rare  instances  after  a  few  attacks,  a  certain 
more  or  less  pronounced  mental  deterioration  may  never- 
theless develop.  Such  patients  become  irritable,  morose, 
show  poor  judgment  and  lack  of  application,  and  there- 
fore are  unable  to  earn  their  living,  and  may  have  diffi- 
culty in  living  outside  of  an  institution.  Kraepelin  states 
that  in  cases  with  very  short  intervals  the  deterioration 
may  be  much  more  profound. 

Diagnosis.  —Only  the  main  points  in  diagnosis  can  here 
be  taken  up,  but  it  is  hoped  that  together  with  the  de- 
scriptions above  given  they  may  form  a  guide  to  a  cor- 
rect diagnosis  in  the  bulk  of  the  cases.  It  seems  best  to 
discuss  separately  the  diagnosis  of  the  depressions,  the 
excitements,  and  the  mixed  phases.  But  a  few  remarks 
should  first  be  made  about  former  attacks. 

One  or  more  previous  attacks  followed  by  recovery,  es- 
pecially when  both  excitement  and  depression  have  oc- 
curred, may  be  a  considerable  aid  in  diagnosis.  Tlie 
greater  tlie  number  of  attacks  the  greater  the  probability 
of  manic-depressive  insanity.  But  cases  of  dementia 
prsecox  may  present  one  or  more  attacks  with  recovery, 
as  may  general  paralysis  even,  although  in  both  these 
conditions,  especially  the  latter,  some  signs  of  deterio- 
ration are  more  common.  Hysteria  and  epilepsy  also 
show  a  tendency  to  recurrence.  In  a  depression  at  the 
involution  period  it  may  be  of  considerable  assistance  to 
know  that  the  patient  has  had  one  or  more  depressions  or 
exhilarations  in  youth,  as  this  speaks  very  strongly  for  a 
manic-depressive  nature  of  the  depression. 

The  most  important  means  for  a  diagnosis,  however,  is 
a  careful  study  of  the  symptoms. 

We  may,  as  in  the  clinical  description,  divide  the  de- 
pressions into:  1.  The  cases  with  slight  retardation 
showing  itself  mainly  in  a  certain  incapacity  and  feeling 
of  inadequacy.  These  cases  chiefly  resemble  neurasthe- 
nia, and  are  especially  important  to  the  general  practi- 
tioner because  of  the  differential  diagnosis.  For  manic- 
depressive  insanity  speak  the  absence  of  a  cause,  an 
abrupt  onset,  an  actual  incapacity  and  feeling  of  inade- 
quacy instead  of  the  great  proneness  to  fatigue,  the  ex- 
istence of  former  similar  attacks,  or  similar  attacks 
alternating  with  phases  of  "nervousness"  or  slight  ex- 
hilaration, not  to  speak  of  graver  attacks.  The  early 
"neurasthenic  "  states  of  general  paralysis  rarely  present 
any  diSiculty  in  differential  diagnosis,  but  for  this  the 
reader  may  be  referred  to  the  section  which  treats  of  gen- 
eral paralysis. 

3.  The  cases  in  wliich  the  emotional  depression  is 
added  to  the  above  slight  retardation,  which  may  then  be 
hidden.  Here  the  various  melancholias  which  are  men- 
tioned in  the  section  devoted  to  that  topic  must  be  ex- 
cluded. A  well-marked  feeling  of  inadequacy  may  here 
show  us  the  way,  but  it  should  be  stated  that  it  may  be 
difficult  to  recognize  the  manic-depressive  nature  of  such 
cases  unless  we  have  former  attacks  to  guide  us,  particu- 
larly with  excitement  or  well-marked  retardation.  There 
are  especially  two  kinds  of  melancholias  wliich  have  to 


be  differentiated  from  the  cases  under  consideration :  the 
involution  melancholias  and  certain  conditions  of  de- 
mentia prsecox.  Besides  the  age,  and  the  absence  of 
former  attacks,  it  is  pre-eminently  active  fear  on  the  one 
hand  and  on  the  other  a  certain  shallowness  of  emotional 
reaction  and  the  existence  of  absurd  delusions  which  speak 
for  involution  melancholia.  From  the  cases  with  retar- 
dation of  motion,  the  involution  melancholias  are  differ- 
entiated without  difficulty.  In  dementia  prsecox  depres- 
sions occur  without  retardation.  In  these  the  depressive 
ideas  are  apt  to  be  absurd,  the  thinking  is  somewhat  scat- 
tered, and  the  emotional  reaction  maybe  singularly  shal- 
low,—a  certain  emotional  indifference.  On  the  other 
hand,  in  the  cases  of  manic-depressive  insanity  this  indif- 
ference is  never  present. 

3  The  hypokinetic  states.  By  this  term  we  mean 
the  states  in  which  the  retardation  shows  itself  in  a  slow- 
ness in  thinking  and  (as  the  name  indicates)  in  motion. 
For  tiiese  cases  we  may  lay  down  the  general  rule  that 
unless  manic  traits  or  fear  modify  the  picture  the  retarda- 
tion of  motion  and  the  difficulty  in  thinking  show  a  cer- 
tain correspondence  in  degree.  Moreover,  the  slowness 
in  motion  is  consistent  and  shows  itself  in  all  voluntary 
acts.  Therefore  a  pronounced  inability  to  think,  not 
associated  with  a  corresponding  slowness  in  motion, 
speaks,  in  the  absence  of  manic  traits  (exhilaration), 
against  manic-depressive  insanity.  Such  conditions  pre- 
senting other  features  in  addition  are  seen  in  general 
paralysis. 

Again,  states  of  well-marked  mental  weakness  without 
corresponding  psychomotor  retardation  (though  there  is 
disinclination  to  move)  occur  after  acute  diseases  such  as 
typhoid  fever,  measles,  diphtheria,  etc.  It  should  also 
be  recalled  that  there  are  various  grades  of  stupor  which 
occur  in  grave  brain  diseases  (meningitis,  etc.);  in  these, 
again,  the"tied-up"  state  (as  a  patient  called  it)  is  absent. 
A  retiardation  may  also  be  simulated  by  an  apathy 
(cases  of  dementia  prsecox  may  develop  this  state  with- 
out active  symptoms).  Here  the  general  disinclination 
to  move  is  not  associated  with  slowness  of  motion,  and 
calculation  tests  give  almost  normal  results,  yet  the  grasp 
on  the  surroundings  may  be  rather  poor.  In  cases  of 
mutism,  with  or  without  other  akinetic  phenomena,  we 
can  exclude  manic-depressive  insanity,  if  the  motions  in 
general  are  not  correspondingly  slow,  or  if  we  can  ascer- 
tain (by  facial  expression)  that  there  is  no  corresponding 
slowness  of  thinking.  Such  cases  of  mutism  occur  in 
dementia  prascox.  The  various  hypokinetic  states  he- 
longing  in  the  group  of  dementia  prsecox  are  the  most 
important  as  well  as  the  most  difficult  to  differentiate 
from  those  of  manic-depressive  insanity.  Hence  it  is  in 
order  to  mention  here  certain  features  which  are  espe- 
cially characteristic  of  the  former.  These  are  (1)  catalep- 
tic phenomena,  by  which  is  meant  the  tendency  of  a 
limb,  when  passively  placed  in  any  position,  to  remain 
in  that  position  for  an  unusually  long  time.  This  is  also 
shown  in  the  spontaneous  assumption  of  odd  positions 
which  may  be  retained  for  varying  periods  of  time.  (3) 
The  negativistic  phenomena.  The  clearest  negativism 
exists  when  every  passive  motion,  no  matter  in  which 
direction  it  is  exerted,  is  at  once  met  by  marked  resis- 
tance. Thus,  for  example,  if  we  press  the  head  of  the 
patient  backward  it  is  at  once  strongly  pushed  against 
our  hand,  so  that  it  springs  forward  the  moment  the 
pressure  is  relieved ;  or,  if  in  the  next  manipulation  the 
pressure  is  exerted  in  the  very  opposite  direction,  the 
same  phenomenon  is  again  seen.  This  symptom  may  he 
general,  that  is,  may  show  itself  at  any  place  where  we 
touch  the  patient,  or  may  be  confined  to  special  muscle 
groups,  such  as  the  neck  and  lowei"  jaw  for  instance.  It 
is  not  necessarily  consistent.  Negativism  may  also  show 
itself  in  other  ways.  These  symptoms  are  foreign  to 
manic-depressive  insanity.  Hence,  if  we  have  to  diag- 
nosticate a  hypokinetic  state,  catalepsy,  the  assumption 
and  retention  of  odd  positions,  together  with  signs  of 
negativism  speak,  besides  the  traits  above  mentioned, 
against  manic-depressive  insanity  and  for  dementia  prse- 
cox (katatonia  in  the  stricter  sense).  'Negativism  must 
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not  be  confounded  with  warding  ofif  movements  and  re- 
sistance due  to  fear.  There  are,  of  course,  other  features 
which  might  be  cited  as  differential  points — we  will  add 
only  the  sudden  disappearance  of  the  hypokinetic  symp- 
toms for  short  periods,  during  which  the  patient  may  be 
very  clear.  Such  intermissions  are  less  apt  to  occur  in 
manic  depressive  insanity,  except  in  mixed  phases,  in 
which  cases  the  patient  shows  manic  traits  in  the  interval. 

The  manic  states  may  present  more  difficulty  for  diag- 
nosis than  the  depressive  states.  Motor  excitement  is  a 
more  common  symptom  than  psychomotor  retardation, 
and  is  seen  in  the  most  heterogeneous  states ;  it  is  prob- 
ably produced  in  various  ways.  Again,  ilight  of  ideas 
may  be  diflBcult  to  recognize  at  its  height,  and  occurs  not 
only  in  manic-depressive  insanity,  but  in  other  states  as 
well — notably  general  paralysis,  certain  states  of  exhaus- 
tion, and  in  some  forms  of  dementia  prsecox.  Neverthe- 
less a  great  many  cases  present  no  difficulty  for  diagnosis. 
The  following  "general  rules,  while  not  claimed  to  be 
absolute,  may  be  valuable  as  guides.  The  pure  manic 
excitements  present  a  motor  excitement  in  which  many 
of  the  motions  are  movements  of  expression ;  they  are 
multiform  and  we  can  see  a  meaning  in  them.  The  talk, 
also,  though  it  may  be  quite  incoherent,  is  not  totally 
incomprehensible  and  we  can  see  a  loose  connection. 
Distractibility  is  very  common.  The  confusion  is  pro- 
portionate to  the  intensity  of  the  flight  and  shows  itself 
in  mistaking  of  persons  and  places.  The  patient  pre- 
sents a  certain  alertness.  In  the  various  excitements  of 
"  somatic  "  diseases  these  relations  do  not  exist,  and  flight 
of  ideas  cannot  be  recognized.  In  the  deliria  the  dulling 
of  consciousness  is  much  greater  and  hallucinations  are 
more  prominent  than  in  manic  excitement.  The  same 
may  be  said  about  the  excitement  of  acute  exhaustion. 

In  the  excitements  of  epilepsy  neither  flight  nor  dis- 
tractibility is  present  and  the  disorientation  is  very  pro- 
nounced. Hysterical  excitements  are  of  short  duration 
and  also  present  no  flight  of  ideas.  It  may  be  very  dififl- 
cult  to  differentiate  the  excitements  of  general  paralysis 
from  those  of  manic-depressive  insanity.  The  prodromal 
state,  the  age,  the  history  of  syphilis,  and  the  ph3'sical 
signs  are  the  best  guides.  We  have  above  spoken  of  the 
similarity  which  certain  mild  manic  states  may  bear  to 
general  paralysis,  and  have  shown  that  it  is,  besides  the 
points  just  mentioned,  especially  the  greater  absurdity 
of  the  delusions  which  speaks  for  general  paralysis. 

The  most  important  differentiation  must  be  made  from 
the  excitements  of  dementia  prsecox.  This  differenti- 
ation is  usually  readily  made,  but  may  also  present  con- 
siderable difficulty.  We  may  here,  for  practical  purposes, 
divide  the  excitements  of  dementia  prsecox  into  the  more 
typical  katatonic  excitements  and  into  those  which  re- 
semble more  the  so-called  hebephrenic  excitements.  The 
latter  are  more  difficult.  The  motor  excitement  and  the 
talk  may  both  resemble  manic-depressive  insanity,  but 
they  are  apt  to  be  less  multiform ;  the  talk,  in  spite  of  strik- 
ing clearness  in  the  patient's  understanding  of  things  about 
him,  may  be  more  confused,  scattered  and  reiterative. 
These  are  points  which  can  best  be  appreciated  in  a  steno- 
graphic report  of  the  talk.  At  the  same  time  very  absurd 
ideas  may  be  associated  with  a  comparatively  mild  ex- 
citement; sxich  a  condition  may  be  especially  striking  in 
a  remission.  Instead  of  the  frank  exhilaration,  we  find  a 
certain  silliness ;  or,  in  other  instances,  an  ecstatic  mood 
with  mystical,  religious  delusions;  this  latter  mood,  ac- 
cording to  my  experience,  seems  not  to  occur  in  manic- 
depressive  insanity.  Sudden  non-periodic  reinissions 
with  striking  clearness,  or  episodes  with  akinetic  kata- 
tonic traits,  may  also  be  valuable  in  the  differential  diag- 
nosis. 

The  katatonic  excitements  may  show  a  motor  excite- 
ment, which  differs  clearly  from  the  manic.  While  in 
the  latter  the  movements  are  multiform,  seem  to  have  a 
meaning,  and  are  often  gestures,  they  are  in  the  former 
more  aimless,  more  impulsive,  one  might  say  coarser,  and 
they  make  more  the  impression  of  something  forced ;  often 
they  are  quite  stereotyped.  With  such  an  excitement 
there  may  be  no  talk  whatever,  or  it  may  be  strikingly 


stereotyped,  consisting  in  the  repetition  of  words  or  sen- 
tences, or  again  remarkably  confused  in  comparison  to 
the  clearness  of  understanding.  The  emotional  state  is 
here  not  one  of  exhilaration,  but  rather  of  indifference; 
at  times  silly,  or  again  at  intervals  ecstatic,  in  which  case 
a  peculiar,  forced,  rather  nonsensical  talk  with  much 
pathos  may  be  noted.  Here  the  alternation  with  akinetic 
traits  is  more  common  than  in  the  other  states  above  men- 
tioned. Flight  of  ideas  and  distractibility  ai-e  absent  in 
these  cases. 

In  the  diagnosis  of  mixed  phases  we  must  keep  in 
mind  the  chief  possibilities  of  combination — since  it  is 
the  very  combination  of  symptoms  which  is  character- 
istic. Thus,  in  pictures  which  present  melancholic  traits, 
the  existence  of  flight  of  ideas  may  be  said  to  be  diag- 
nostic. The  same  symptom  is  also  important  in  cases  in 
whieh  the  delusional  element  is  the  most  prominent.  In 
states  of  mental  insufficiency  with  a  poor  grasp  on  the 
surroundings,  clear  indication  of  an  exhilaration  (repre- 
sented by  frequent  laughing  and  smiling,  or  certain  mis- 
chievous actions)  is  characteristic  and  we  shall  usually 
find  certain  evidences  of  a  modified  motor  retardation 
associated  with  it.  These  cases  may  be  mistaken  for  cer- 
tain hypokinetic  states  of  dementia  prsecox;  and  we 
must  guard  against  mistaking  the  peculiar  set  smile 
which  is  sometimes  seen  in  akinetic  states  of  dementia 
prsecox,  and  which  seems  to  express  no  emotional  state, 
for  the  frank  smile  of  the  manic-depressive  which  denotes 
a  happy  mood.  We  must  also  clearly  differentiate  be- 
tween impulsive  acts  which  may  occur  in  dementia  prse- 
cox and  certain  mischievous  acts  of  the  cases  under 
consideration. 

Those  states  which  are  pre-eminently  excitements  may 
by  their  sterility  in  talk,  and  silliness  in  talk  and  actions, 
suggest  excitements  of  dementia  prsecox ;  in  such  cases 
the  evident  disorder  in  thinking,  manifesting  itself  in  a 
difficulty  in  answering  simple  calculation  tests  and  mem- 
ory questions,  as  well  as  in  the  poor  grasp  on  the  sur- 
roundings, will  help  us  to  make  a  correct  diagnosis.  We 
see,  therefore,  as  was  stated,  that  it  is  here,  as  in  all 
mixed  phases,  the  peculiar  combination  of  symptoms 
which  points  the  way  to  a  correct  diagnosis. 

It  is  practically  of  great  importance  that  when  once  we 
feel  sure  about  the  diagnosis  of  manic-depressive  insan- 
ity, we  are  justified  in  giving  a  good  prognosis  so  far  as 
recovery  from  the  attack  is  concerned.  This  knowledge 
is  especially  important  in  the  protracted  attacks  and  cer- 
tain mixed  phases  which  give  the  impression  of  demen- 
tia ;  and  while  recurrences  are  always  to  be  feared,  re- 
covery from  each  attack  may  with  few  exceptions  be 
confidently  expected.  In  regard  to  recurrences  it  has 
been  my  experience  tbat  if  all  the  cases  are  taken  into 
consideration,  we  find  that  the  classical  circular  insanity 
as  well  as  the  frequently  recurring  manias  and  depres- 
sions are  in  the  minority,  and  that  cases  with  few  attacks 
are  more  common.  It  is  impossible,  however,  to  say  in 
a  given  case  whether  many  or  few  attacks  will  follow, 
unless  a  tendency  in  the  one  or  the  other  direction  is 
already  established  by  the  previous  course;  even  this 
consideration  is  not  absolutely  binding.  On  the  whole 
the  cases  with  good  heredity,  occurring  subsequently  to 
well-marked  exhausting  influences  or  the  like,  and  after 
the  age  of  thirty,  are  in  this  respect  prognostically  more 
favorable  than  early  cases  with  bad  heredity  and  without 
appreciable  cause,  especially  if  the  first  attack  is  short. 
In  the  climacterium  recurrences  ai'e  not  uncommon. 

Tlie  treatment  of  manic-depressive  insanity  is,  of  course, 
only  a  symptomatic  one.  States  of  excitement,  with  the 
exception  of  the  mild  ones,  should  always  be  sent  to  a 
hospital,  unless  a  sufl3cient  number  of  nurses  can  be  pro- 
cured. In  the  short  time  which  elapses  before  this  trans- 
fer can  be  effected,  it  will  scarcely  be  possible  to  avoid 
the  use  of  sedatives,  which  should  otherwise  be  as  much 
as  possible  dispensed  with.  Bromides  in  large  doses,  and 
hyoscine  gr.  ^^  to  -j^,  administered  hypodermatically, 
have  a  quieting  effect.  The  general  treatment  consists  in 
the  exclusion  of  all  exciting  influences.  For  this  purpose 
bed  treatment  should  as  much  as  possible  be  employed ; 
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with  this  should  be  combined  prolonged  baths  (tempera- 
ture 98°  P.).  The  patients  soon  get  used  to  this  treat- 
ment, though  sedatives  may  at  iirst  be  necessary  to  make 
it  feasible.  The  effect  is  often  remarkable  and  the  sleep 
is  generally  improved.  For  the  attainment  of  the  latter 
object  trional,  paraldehyde,  chloralamid,  or  alcohol  may 
also  cautiously  be  administered.  Sufficient  feeding  is 
very  important,  and  tube-feeding  may  have  to  be  resorted 
to.  Stimulants  or  strychnine  may  be  necessary.  Cases 
of  manic-depressive  excitement  should  not  end  fatally 
from  exhaustion  if  treated  properly. 

For  the  treatment  of  depressive  states  I  refer  the  reader 
to  what  has  been  said  in  regard  to  treatment  in  the  sec- 
tion devoted  to  Melancholia,  and  I  will  here  only  add  that 
in  the  mild  cases  of  depression  the  patients  should  not  be 
prodded  to  exert  themselves,  nor  should  diversion  be 
forced  upon  them,  since  the  condition  is  only  aggravated 
by  these  measures.  On  the  contrary  all  responsibility, 
all  exertion,  should  be  taken  away  from  them  and  a  large 
part  of  their  day  should  be  spent  in  bed.  The  idea  of  the 
benefit  of  forcing  exertion  upon  these  people  arises  from 
a  misconception  of  the  disorder.  Suicide  is  to  be  feared 
and  guarded  against  in  even  the  mildest  cases. 

August  Hoch. 

XX.  INSANITY  :  MANIA.— Under  the  head  of  mania 
various  states  of  excitement  have  been  included ;  but  as 
is  the  case  in  melancholia,  which  the  writer  has  treated 
in  another  section,  there  is  little  doubt  that  heteroge- 
neous clinical  pictures  liave  here  been  united.  The  most 
important  foi-m  of  excitement  and  that  which  seems  to 
have  been  the  basis  for  most  descriptions  of  mania  is  the 
symptom  complex  which  represents  a  part  of  manic-de- 
pressive insanity.  Some  may  question  whether  all  forms 
of  mania  presenting  the  features  there  described  belong 
actually  in  this  group,  and  whether  there  does  exist  a 
mania  as  such.  Whatever  position  we  may  take  in  this 
matter  we  can  affirm  that  it  is  not  possible  to  separate 
symptomatically  such  a  mania  from  the  excitements  of 
manic-depressive  insanity.  There  is  consequently  no  oc- 
casion here  to  describe  these  states,  and  the  reader  may 
be  referred  to  the  section  devoted  to  manic-depressive 
insanity.  Excitements  also  occur  in  various  other  dis- 
eases, some  of  which  manifest  themselves  pre-eminently 
by  mental  symptoms,  while  there  are  others  in  which 
mental  symptoms  a,re  only  occasionally  seen.  Among  the 
latter  we  may  mention  myxoedema  and  Graves'  disease, 
and  the  delirious  excitements  of  various  acute  infectious 
diseases.  Mental  diseases  in  which  excitements  occur  are 
chiefly  general  paralysis,  senile  dementia,  epilepsy,  hys- 
teria, dementia  prsecox,  and  the  excitements  following 
upon  acute  exhaustion.  The  symptf,omatic  characteristics 
of  these  various  forms  will  be  found  in  the  sections  which 
specially  deal  with  them.  Under  the  diagnosis  of  manic- 
depressive  insanity,  the  writer  has  attempted  to  indicate 
some  of  the  features  that  characterize  the  excitements  of 
dementia  praecox. 

A  word  may  be  said  about  chronic  mania.  There  are 
cases  which  more  or  less  persistently  present  states  of  ex- 
citement for  years.  Some  of  these  are  prolonged  attacks 
of  manic-depressive  insanity,  with  ultimate  recovery ;  a 
few  are  undoubtedly  cases  of  manic-depressive  insanity 
in  which  the  intervals  between  attacks  have  become 
shorter  and  shorter  until  finally  the  attacks  run  together; 
some  are  cases  of  dementia  prsecox  remaining  perma- 
nently excited;  but  finally  I  must  acknowledge  that 
there  are  cases  in  which  the  condition  is  by  no  means 
clear.  August  Hoch. 

XXI.  INSANITY,  DEGENERATIVE.— The  insanity  of 
degeneracy  comprises  those  forms  of  mental  disease  which 
seem  to  bear  a  close  relation  to  defective  hereditary  en- 
dowment. 

The  term  was  first  used  by  Morel  (1860)  in  his  etiologi- 
cal classification,  where  he  applied  the  name  to  three  types 
of  cases  in  which  faulty  heredity  was  the  most  prominent 
factor.  These  groups  were :  the  insanity  resulting  from 
congenital  nervous  temperament,  moral  insanity,  charac- 


terized more  by  the  disorder  of  the  actions  than  of  the  in- 
telligence, and  the  feeble-minded,  the  subjects  of  morbid 
impulses  and  those  prone  to  commit  criminal  acts.  From 
this  time  the  insanity  of  degeneracy  has  been  recognized 
as  forming  one  of  the  larger  groups  of  the  insane.  Fol- 
lowing Morel,  Schille  and  more  recently  Krafft-Ebing, 
Dagonet,  Regis,  Magnan,  Spitzka,  and  Berkley  have 
maintained  the  same  view.  The  different  forms  of  men- 
tal diseases  grouped  here  have,  however,  varied  some- 
what with  the  different  writers.  In  general  it  may  be 
said  that  the  term  has  been  used  in  a  broader  sense  by 
German  and  American  psychiatrists  than  by  the  French. 

Krafft-Ebinglaid  stress  upon  acquired  degeneracy,  that 
arising  from  head  injury,  disease  of  the  brain,  and  anom- 
alies of  development,  and  also  characterized  the  insan- 
ity of  degeneracy  by  certain  general  features  which  dis- 
tinguished it  from  another  large  group  of  cases  which 
seemed  to  arise  quite  independently  of  any  faulty  en- 
dowment, the  functional  psychoses  or  psycho-neuroses. 
In  a  general  way  these  characteristics  were :  the  insanity 
of  degeneracy  is  constitutional,  i.e.,  it  appears  in  individ- 
uals who  from  early  childhood  give  evidence  "of  a  faulty 
constitution,  and  whose  mental  equilibrium  is  always 
easily  disturbed;  the  exciting  causes  may  be  nothing 
more  than  the  physiological  phases  of  life  (puberty, 
puerperium,  climacterium,  and  menses);  there  is  little 
tendency  to  recovery,  but  remissions  and  periodicity  are 
notable  features,  and  there  is  also  a  tendency  to  traasmis- 
sion  of  insanity  to  the  progeny  in  an  even  more  severe 
form.  He  groups  here  reasoning  insanity  (folic  raison- 
nante),  paranoia,  periodical  insanity,  including  dipsoma- 
nia ;  neurasthenic  insanity,  including  compulsive  insanity ; 
epileptic  and  hysterical  insanities  and  hypochondriacal 
insanity. 

Spitzka  includes  practically  the  same  forms  of  mental 
disease  in  this  large  group.  Macpherson  places  here  pre- 
mature dementia  (hebephrenia),  moral  insanity,  paranoia, 
folie-d-deux,  aboulia,  obsessions,  impulses,  perversions  of 
instinct  and  conditions  of  arrested  mental  development. 

Berkley  places  in  this  group  paranoia,  periodical  insan- 
ity, epileptic,  hysterical  and  neurasthenic  insanities,  and 
remarks  that  it  probably  includes  more  cases  than  any  of 
the  others,  that  the  onset  and  prognosis  are  essentially 
different,  and  that  the  "  one-sided  or  warped  evolution 
of  mental  faculties  is  usually  to  be  traced  to  anatomical 
abnormalities  such  as  defective  development  or  malfor- 
mation of  the  cranial  bones  with  imperfections  in  the 
brain  structure,  especially  in  convolutions,  and  abnor- 
malities in  the  vascular  construction." 

Kraepehn  fails  to  recognize  any  features  characteristic 
of  this  large  group  except  that  of  heredity.  He  says, 
introductory  to  the  last  half  of  his  text-book,  that  fol- 
lowing the  involution  psychoses,  those  forms  of  insanity 
are  described  in  whose  origin  a  defective  basis  becomes 
a  more  prominent  factor.  These  psychoses  are  manic- 
depressive  insanity,  paranoia,  the  constitutional  neuroses 
(epileptic  and  hysterical  insanity  and  traumatic  neuroses), 
the  constitutional  psychopathic  states  (compulsive  and 
impulsive  insanity  and  contrary  sexual  instincts),  and  the 
conditions  of  arrested  mental  development. 

The  French  psychiatrists,  including  Magnan,  Dagonet, 
and  Regis,  limit  the  insanity  of  degeneracy  to  a  small 
class  of  cases,  which  includes  only  the  imperative  ideas, 
the  impulses,  contrary  sexual  instincts,  moral  insanity, 
and  the  conditions  of  arrested  mental  development. 

While  one  can  readily  recognize  the  greater  prevalence 
of  defective  heredity  in  the  large  group  assigned  to  the 
msanity  of  degeneracy  by  Berkley,  Krafft-Ebing,  and 
others,  it  must  be  admitted  that  there  is  an  absence  of  any 
characteristic  phenomena  either  in  symptomatology,  or 
course,  or  outcome  in  common  to  all  or  most  of  the  forms  . 
grouped  here,  excepting  the  constitutional  psychopathic 
states  and  arrested  mental  development,  which  would 
warrant  such  a  classification.  In  comparing  manic-de- 
pressive insanity  with  paranoia,  for  instance,  the  mode 
of  onset  and  the  age  at  which  it  occurs,  the  individual 
symptoms,  the  course  of  the  disease,  and  the  ultimate 
outcome  are  essentially  different  in  each.    The  advance- 
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ment  in  psychiatry  during  tlie  past  two  decades,  with 
the  growing  conception  of  definite  clinical  entities,  each 
with  its  own  characteristic  symptomatology,  course,  and 
outcome,  has  rendered  the  gross  separation  of  psychoses 
depending  alone  upon  heredity,  of  secondary  importance. 
Furthermore,  there  has  always  been  a  considerable  num- 
ber of  cases  allotted  to  different  forms  of  the  insanity  of 
degeneracy,  in  which  there  were  absolutely  no  evidences 
of  faulty  heredity,  and  in  many  of  these  the  characteristic 
symptoms  have  appeared  only  after  an  injury,  infectious 
diseases,  or  an  emotional  shock  in  infancy  or  youth ;  and 
there  are  still  other  etiological  factors  such  as  faulty 
training  and  masturbation,  which  seem  in  individual 
cases  to  be  of  equal  import  to  faulty  heredity.  While  it 
still  may  be  said,  with  the  exception  perhaps  of  dementia 
prsecox,  that  defective  heredity  is  more  prominent  in 
paranoia,  manic-depressive  insanity,  the  constitutional 
neuroses,  constitutional  psycliopathic  states  and  arrested 
mental  development,  than  in  tlie  other  psychoses  recog- 
nized by  Krafft-Ebing  as  the  functional  or  simple  psy- 
choses ;  there  is,  in  fact,  very  little  of  similarity  in  the 
symptomatology  to  warrant  their  being  grouped  under 
one  heading. 

Manic-depressive  insanity  is  characterized  by  a  recur- 
rence at  varying  intervals  throughout  life  of  mental  dis- 
turbance of  a  maniacal  or  depressive  character  or  both, 
unaccompanied  by  progressive  mental  deterioration,  tlie 
patients,  in  the  vast  majority  of  cases,  in  the  interval 
being  able  to  return  to  their  usual  employments.  Para- 
noia is  characterized  by  the  gradual  morbid  transforma- 
tion of  the  entire  psychic  personality  accompanied  by  the 
development  of  fixed  delusions,  which  are  maintained 
throughout  life,  becoming  more  and  more  systematized, 
but  without  impairment  of  the  perceptive  faculties,  the 
memory,  or  coherence  of  thouglit. 

The  constitutional  psychopatliic  states  and  arrested 
mental  development  are  the  only  forms  of  the  so-called 
insanity  of  degeneracy  which  present  common  character- 
istics beyond  the  mere  prevalence  of  faulty  heredity, 
which  would  possibly  justify  a  common  grouping  and 
the  application  of  the  name  of  the  insanity  of  degen- 
eracy. These  forms  are  characterized  by  stigmata  of 
degeneracy  in  both  the  physical  and  mental  fields. 

In  the  mental  field  the  stigmata  vary  from  more  or  less 
complete  arrest  of  development  of  the  intellect  and  the 
moral  sense  to  mere  anomalies  of  these  faculties.  The 
arrest  of  development  may  be  both  intellectual  and  moral, 
producing  imbecility  and  idiocy  (arrested  mental  develop- 
ment) or  may  involve  only  one  of  these  fields,  as  in  the 
case  of  moral  imbecility  (moral  insanity).  However, 
whenever  tlie  moral  defect  is  very  pronounced,  more  or 
less  intellectual  enfeeblement  accompanies  it. 

The  mental  impairment  is  usually  general  and  in- 
volves all  the  more  complicated  mental  processes;  ap- 
prehension, memory,  judgment,  association  of  ideas,  emo- 
tions, and  volitions ;  but  there  is  a  class  *of  patients  in 
whom  an  impairment  of  some  of  the  faculties  is  accom- 
panied by  an  exaggerated  activity  of  others,  as  of  mem- 
ory or  the  association  of  ideas  with  enfeeblement  of  the 
will  or- judgment.  Some  are  regarded  as  intellectually 
bright,  but  commit  the  most  absurd  acts  and  show  the 
credulity  of  a  child,  there  are  idiots  who  exhibit  remark- 
able taste  for  drawing  and  music,  and  some  imbeciles 
have  an  excellent  memory  for  dates  or  calculate  with 
great  ease  and  accuracy. 

The  disharmony  of  the  intellectual  and  the  moral  facul- 
ties is  one  of  the  most  striking  features  of  degeneracy. 
As  in  the  defects  of  the  intellectual  development,  so  in 
the  moral  sphere,  the  condition  varies  from  a  complete 
arrest  of  moral  development  to  all  forms  of  moral  per- 
version and  even  to  an  abnormal  development  of  the 
moral  and  emotional  sensibility.  All  of  these  conditions 
may  exist  with  a  perfect  development  of  the  intellectual 
faculties.  The  conditions  of  arrested  moral  development 
comprise  moral  imbecility.  Among  perversions  are  those 
of  the  sexual  sense,  which  include  bestiality  and  what 
Westphal  calls  the  contrary  sexual  instincts.  This  last 
also  includes  masochism  and  sadism.    The  professional 
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criminals  should  also,  without  doubt,  be  included  in  this 
class,  as  they  present  all  possible  varieties  of  moral  per- 
versions and  anomalies,  all  of  which  may  exist  with  pres- 
ervation of  the  intellect  and  even  with  intellectual  keen- 
ness. Finally  there  may  be  only  an  extreme  mobility  of 
the  emotions,  an  extraordinary  susceptibility  to  impres- 
sions of  every  sort.  The  extreme  type  of  this  condition 
constitutes  congenital  neurasthenia. 

It  is  upon  the  basis  of  such  mental  stigmata  that  com- 
pulsive and  impulsive  insanity  and  contrary  sexual  in- 
stincts arise.  Magnan  terms  these  the  episodal  symptoms 
of  the  insanity  of  degeneracy.  It  is  a  general  character- 
istic of  these  disturbances  to  appear  very  early  in  life  and 
especially  during  puberty. 

Physical  stigmata,  which  exist  from  infancy,  include 
anomalies  in  the  development  of  the  cranium,  face,  body, 
and  limbs;  asymmetries,  malformations  of  the  external 
ear,  strabismus,  faulty  speech,  including  stuttering, 
thickness  of  the  lower  lip,  malposition  of  the  teeth, 
atypical  palate,  pi-ominence  of  the  lower  jaw,  hypospa- 
dias, epispadias,  anorchism,  etc.,  etc.,  all  of  which  are 
more  fully  treated  in  the  description  of  Insanity  from 
Arrest  of  bevelopment :  Imbecility  and  Idiocy. 

As  arranged  by  the  editor  of  the  Handbook,  the  insan- 
ity of  degeneracy,  as  described  here,  will  comprise  para- 
noia, and  manic-depressive  insanity,  the  description  of 
which  will  be  found  elsewhere  under  those  respective 
headings,  circular  insanity,  the  constitutional  psycho- 
pathic states,  including  congenital  neurasthenia,  com- 
pulsive and  impulsive  insanity,  and  contrary  sexual 
instincts;  also  moral  insanity,  folie-^-deux,  and  hypo- 
chondriacal insanity. 

Circular  Insanity  (Folie  circulaire.  Folic  A  BouUe 
Forme). — The  recognition  of  circular  insanity  as  a  dis- 
tinct form  of  mental  disease  dates  from  Falret  (1851)  and 
Baillarger  (1854).  According  to  them  it  could  be  distin- 
guished from  ordinary  mania  and  melancholia,  and  was 
characterized  by  regular  periods  of  depression  and  ela- 
tion, which  succeeded  each  other  with  or  without  an  in- 
termission of  lucidity,  the  duration  of  the  attack  varying 
from  one  or  more  days  to  a  year.  The  transition  might 
be  sudden  or  gradual,  the  former  being  the  case  when  the 
attacks  were  short.  It  was  also  recognized  that  the  dis- 
ease was  markedly  hereditary,  appeared  mostly  in  women, 
and  had  an  unfavorable  prognosis. 

The  mental  phenomena  characteristic  of  the  disease 
were  further  elucidated  by  Meyer  (1874),  Mordret  (1883), 
J.  Falret  (1890),  and  finally  Ritti  (1892).  According  to 
these  writers  circular  insanity  consists  of  recurrence  of 
periods  of  mania  and  melancholia,  which,  when  sepa- 
rated by  longer  or  shorter  intervals,  constitutes  the  periodi- 
cal type,  or  without  the  interruption,  the  circular  type. 
The  periods  of  mania  are  one  of  two  types:  simple  men- 
tal exaltation,  characterized  by  an  over-excitation  of  all 
of  the  faculties,  perceptive,  intellectual,  and  volitional, 
without  incoherency  of  speech,  sometimes  accompanied 
by  impulsive  actions,  such  as  dipsomania,  kleptomania, 
and  nymphomania ;  or,  pure  mania  with  incoherency  of 
speech,  frequently  clouding  of  consciousness,  and  some- 
times with  delusions  of  exaltation.  The  periods  of  mel- 
ancholia are  of  three  types:  simple  depression  of  the 
mental  and  physical  energy,  absence  of  will  power,  and 
an  incapacity  for  action  but  without  delusions;  melan- 
cholia in  which  simple  depression  is  complicated  by  depres- 
sive delusions,  either  of  self-condemnation,  or  of  punish- 
ment and  incapacity,  with  hypochondriasis ;  and  finally 
melancholia  with  stupor  and  occasional  periods  of  excite- 
ment and  cataleptoid  conditions.  Of  these  types  the 
simple  mental  exaltation  and  the  simple  mental  depres- 
sion are  distinct  from  all  other  forms  of  mania  and  mel- 
ancholia and  can  be  regarded  as  pathognomonic  of  the 
disease.  The  other  types  are  not.  The  disease  usually 
appears  between  the  ages  of  fifteen  and  twenty-five  with 
a  period  of  depression,  and  at  the  onset  is  more  often 
of  the  periodic  type,  i.e.,  with  prolonged  lucid  intervals. 
The  lucid  intervals  as  well  as  the  periods  of  depression 
and  of  exaltation  may  be  of  varying  duration  from  one 
or  more  days  to  months  or  years.     In  a  few  cases  the 
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duration  of  the  periods  presents  a  marked  regularity,  so 
that  there  ia  a  daily,  weekly,  monthly,  semiannual,  or 
yearly  alternation  between  excitement  and  depression. 
This  has  given  rise  to  the  special  term,  circular  insanity 
of  the  alternating  type.  The  transition  from  one  period 
to  another  may  be  gradual  or  sudden. 

The  prognosis  of  the  disease  is  unfavorable  in  view  of 
the  tendency  to  recurrence  of  the  attacks,  yet  only  two 
or  three  attacks  may  occur  in  a  lifetime  and  terminate  in 
recovery.  On  the  other  hand,  dementia  does  not  occur, 
or  at  least  not  until  late  in  life  or  after  very  many  attacks. 
In  spite  of  frequent  recurrence  of  periods  of  excitement 
and  depression  the  intellect  remains  unimpaired  in  the 
intermissions  and  the  patients  ai-e  capable  of  successful 
employment.  Furthermore  the  longevity  of  the  patients 
is  but  very  little  influenced  by  the  disease,  although  a  few 
patients  succumb  during  the  height  of  the  disease  as  the 
result  of  self-inflicted  injuries,  exhaustion  from  excessive 
excitement,  and  from  suicide.  The  disease  is  hereditary. 
In  some  cases  a  tendency  for  the  same  form  of  mental 
disease  to  be  transmitted  to  the  progeny  has  been  noted. 
Among  the  exciting  causes  the  most  important  are  gesta- 
tion, puerperium,  menstrual  disturbances,  and  mental 
shock. 

The  above  conception  of  circular  insanity  as  forming 
a  distinct  entity  has  not  been  acceptable  to  some  psy- 
chiatrists including  Krafft-Ebing,  Spitzka,  Berkley,  and 
Kraepelin,  who  regard  it  simply  as  a  form  of  periodical 
insanity.  Kraepelin  in  his  sixth  edition  goes  even 
further,  and  abolishes  the  name  of  periodical  insanity, 
merging  the  separate  forms,  periodical  mania,  periodical 
melancholia,  and  circular  insanity  into  a  large  group 
which  he  calls  manic-depressive  insanity.  In  it  he  dis- 
cerns certain  fundamental  symptoms  which  not  only  give 
the  disease  picture  a  more  definite  symptomatology,  so 
that  it  can  be  distinguished  fi-om  all  other  forms  of  men- 
tal disease  presenting  symptoms  of  excitement  or  depres- 
sion, but  also  permit  its  recognition  at  the  very  onset. 
"While  the  etiology,  course,  and  prognosis  of  his  manic- 
depressive  insanity  do  not  differ  materially  from  that 
outlined  by  Meyer,  Falret,  and  Ritti,  and  described 
above,  the  disturbance  of  the  apprehension,  memory, 
judgment,  train  of  thought,  emotions  and  volitions,  com- 
prising the  symptomatology,  as  described  by  Kraepelin 
in  the  author's  mind  justifies  this  new  conception  of  tlie 
disease.  Therefore,  the  reader  is  referred  for  a  detailed 
description  of  manic-depressive  insanity  to  the  article  on 
that  subject  by  Dr.  August  Hoch,  who  includes  in  it  both 
periodical  insanity  and  circular  insanity. 

Congenital  Neurasthenia.— This  form  of  mental 
disturbance  appears  on  a  defective  constitutional  basis 
and  is  characterized  by  a  continuous  state  of  ill-humor 
with  perverted  tone  of  feeling,  an  increased  sense  of 
fatigue,  indecision  of  conduct,  and  a  tendency  to  hypo- 
chondria. It  is  to  be  distinguished  from  acq  uired  neuras- 
thenia, which  is  far  more  prevalent,  arises  from  nervous 
exhaustion,  and  has  a  better  prognosis. 

The  symptoms  of  the  disease  usually  appear  about  the 
twentieth   y_ear,  although  the  patients  frequently  give 
evidence  of  neurotic  tendencies  from  childhood   such  as 
neuroses,  hysteria,  chorea,  etc.     A  delicate  and  frail  con- 
stitution may  be  the  only  proof  of  a  degenerate  heritage 
At  this  time  in  life,  either  as  the  result  of  an  attempt  to 
assume  the  more  serious  responsibilities  of  life,  an  emo- 
tional shock,  or  some  physical  disturbance,  especially 
uterine  trouble,  or  quite  independently  of  any  external 
causes,  the  patient  develops  a  perverted  tone  of  feeling 
becomes  ill-humored,  looks  only  on  the  dark  side  of  life 
and  shows  an  increased  sense  of  fatigue  and  a  tendency 
to  hypochondria.  ■' 

He  becomes  very  susceptible  to  the  cares  and  misfor- 
tunes of  hte,  IS  easily  discouraged,  and  feels  that  he  is  of 
little  account  in  the  world.  There  is  often  a  complaint 
ot  nervousness  or  fear  of  some  chronic  disease.  Pressure 
or  pam  in  the  head  or  peculiar  sensations  in  all  parts  of 
tlie  body,  and  many  other  hypochondriacal  ideas,  as  well 
as  insomnia,  are  prominent  symptoms.  The  hypochon- 
driacal whims  may  become  even  more  prominent,  giving 
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rise  to  apprehension  of  death.  Some  patients  are  con- 
stantly talking  of  death  and  even  making  preparations  for 
it.  They  are  sorrowful  and  gloomy,  any  possible  present 
happiness  is  clouded  by  past  sorrow  or  fears  for  tlie 
future. 

The  greatly  increased  sense  of  fatigue  interferes  with 
regular  employment.  The  patients  are  perfectly  capa- 
ble of  taking  up  a  piece  of  work  with  intelligence  and 
skill,  but  they  tire  easily  and  demand  frequent  rests. 
Continued  application  causes  headache,  insomnia,  and 
malaise.  Furthermore,  they  are  very  easily  distracted ; 
very  trifling  events  divert  the  attention  and  lead  to  fre- 
quent interruptions  in  the  worK.  While  some  patients 
present  a  characteristic  indecision  in  conduct  and  frequent 
change  of  purpose,  others  are  painfully  deliberate  in  all 
their  actions  and  show  extreme  precision  and  punctuality 
in  little  things.  The  intellect  remains  unimpaired. 
There  is  no  disturbance  of  apprehension,  and  thought  is 
coherent.  Many  patients  are  conscious  of  their  unfor- 
tunate state. 

There  are  a  few  cases  of  congenital  neurasthenia,  which 
not  only  present  the  sad  and  ill-humored  disposition,  but 
also  show  an  increased  egotism  with  a  corresponding  dis- 
regard for  the  feelings  of  others.  These  patients  are  sen- 
sitive, fault-finding,  quarrelsome  and  distrustful,  some- 
times tractable,  but  more  often  stubborn  and  even 
aggressive. 

The  disease  when  once  established  continues  through- 
out life.  At  first  there  may  be  remissions,  but  even  dur- 
ing these  the  patients  are  apt  to  show  peculiarities. 

In  the  matter  of  treatment,-  the  patients  may  be  made 
very  comfortable  by  a  well-regulated  life  with  suitable 
environment.  On  the  other  hand,  family  strife  and  in- 
creased responsibilities  tend  to  diminish  the  chance  for 
improvement,  while  undue  sympathy  with  absence  of  re- 
straint is  deleterious.  Suitable  employment  which  can 
be  so  adjusted  as  to  increase  gradually  the  expenditure 
of  energy  and  responsibility  is  most  helpful.  Massage 
and  gymnastics  are  of  value  in  inducing  new  energy  for 
work  and  in  establishing  self-dependence.  Hypnotic 
suggestion  may  help  in  relieving  insomnia  and  imaginary 
complaints. 

Hypochondriacal  Insanity  (Hypochondriasis).— The 
term  hypochondriasis  is,  with  melancholia,  one  of  the 
relics  of  the  age  of  Hippocrates  and  Galen,  but,  like  mel- 
ancholia, it  has  suffered  many  changes  in  definition  from 
time  to  time,  and  has  now  become  so  limited  in  its  appli- 
cation as  to  fail  even  of  recognition  at  the  hands  of  some 
clinicians.  The  term  is  still  much  used  by  the  general 
practitioner  to  represent  that  peculiar  condition  in  which 
patients  present  an  abnormal  tendency  to  dwell  upon 
trifling  symptoms  of  an  indefinite  and  apparently  chronic 
adment.  Many  psychiatrists  (Kraepelin,  Pitres,  Kirch- 
off,  Tuczek),  on  the  other  hand,  regard  it  only  as  a 
symptom  of  an  abnormal  mental  state,  and  place  it  as 
one  of  the  manifestations  of  some  psychosis,  especially 
neurasthenia,  and  also  melancholia,  paranoia,  and  paresis. 
But  there  still  remains  a  small  group  of  cases  character- 
ized according  to  Boettiger,  Romberg,  and  Hitzig  by  a 
continual  emotional  depression  depending  upon  a  morbid 
alteration  of  self -perception,  leading  to  concentration  of 
the  attention  upon  self  and  a  domination  of  thought  by 
ideas  of  physical  disease  with  a  corresponding  limitation 
and  poverty  of  thought  in  reference  to  matters  external 
to  self,  and  a  resultant  interference  with  mental  appli- 
cation, without  a  tendency  to  profound  mental  deterio- 
ration. 

_  Some  writers  (Cowers)  maintain  that  hypochondriasis 
is  not  a  form  of  insanity,  making  the  arbitrary  distinction 
that  the  ideas  of  physical  disgase  should  net  pass  the 
boundaries  of  that  which  is  physically  possible  and  should 
be  reasonable.  This  contention  is  hardly  tenable,  how- 
ever, in  view  of  the  fact  that  the  false  ideas  of  the  exist- 
ence of  disease  do  not  have  an  adequate  basis  in  morbid 
organic  changes  in  the  body  and  cannot  be  reasoned  away, 
so  must  be  regarded  as  delusions. 

Undoubtedly  the  abnormal  mental  state  arises  either 
primarily  from  a  morbid  functional  change  in  the  brain 
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or  secondarih'  following  some  sort  of  an  abnormal  sensa- 
tion in  the  peripheral  sense  organs.  It  is  thus  seen  that 
the  disease  approaches  closely  the  constitutional  psycho- 
neuroses  and,  in  common  with  them,  finds  its  most  promi- 
nent etiological  factor  in  a  defective  constitutional  basis. 
The  disease,  however,  sometimes  appears  in  individuals 
without  this  defective  basis,  in  which  cases,  it  has  been 
called  acquired  hypochondriasis  in  contradistinction  to 
the  temperamental  forms  (Gowers).  The  only  clinical 
difference  in  these  two  foi-ms  is  that,  in  the  acquired,  the 
symptoms  are  episodic  and  have  a  good  prognosis,  while 
in  the  temperamental  form  the  disease  appears  earlier  in 
life  and  presents  a  continuous  course  throughout  life 
with  remissions  and  exacerbations  (Kraflt-Ebing).  The 
disease  may  appear  at  any  time  from  youth  to  old  age. 
E.xciting  causes  are  usually  present  in  the  form  of  some 
physical  disturbance,  although  this  is  most  often  of  a 
very  trifling  nature,  such  as  a  moderate  chronic  gastric 
catarrh.     The  disease  often  follows  persistent  ill-health. 

The  patient  conceives  the  idea  that  he  is  suffering  from 
some  physical  disease.  His  attention  in  most  cases  is  at- 
tracted to  some  gastric  or  intestinal  disturbance,  ■v\iiich 
for  some  time  may  have  been  causing  him  distress  after 
eating ;  but  now,  the  distress  is  more  or  less  constant  and 
extends  over  the  whole  abdomen,  creating  great  discom- 
fort and  unfitting  him  for  work.  In  connection  with  this 
the  "  nerves  of  the  leg  tingle  "  and  a  cold  perspiration 
appears  over  the  whole  body.  The  appetite  fails  and  the 
bowels  constantly  rumble.  There  is  a  peculiar  sensation 
at  micturition  and  the  urine  is  highly  colored.  The  al- 
tered and  illusicmary  perception  of  these  numerous  sen- 
sations increases  with  the  concentration  of  the  attention 
upon  the  self,  until  finally  every  organ  of  the  body  is 
involved  and  gives  rise  to  the  idea  that  the  patient  is 
suffering  from  some  terrible  disease.  A  patient  whose 
hypochondriacal  ideas  originated  from  headache,  in  de- 
scribing her  symptoms  said :  "  I  have  such  a  distressed 
feeling  in  my  head  all  of  the  time.  Sometimes  it  feels  as 
though  it  would  crack  open,  sometimes  as  if  a  tight  band 
were  about  it,  or  as  if  it  had  all  shrimken  up.  Yesterday 
it  felt  numb  all  day.  I  can  hardly  see  with  either  eye 
because  of  the  pain.  I  have  not  read  a  book  or  written 
a  letter  for  a  long  time  because  of  this  pain  and  have 
stayed  in  a  darkened  room  for  days.  I  have  no  control 
over  my  eyesand  cannot  look  at  an  object  long  at  a  time. 
For  some  time  I  could  not  smell  anything.  It  seems  to 
affect  my  legs,  because  at  times  I  lose  all  strength  and 
sensation,"  etc.,  etc.  Next  to  dyspeptic  disturbances  and 
heart  troubles,  cephalic  sensations  are  the  most  common 
in  hypochondriasis,  but  in  the  end  not  an  organ  or  a  part 
of  the  body  remains  unaffected. 

Such  ideas  come  to  occupy  the  mind  exclusivclj',  and 
then  any  sort  of  a  trifling  sign  is  interpreted  as  an  addi- 
tional positive  symptom  of  the  dread  disease ;  mere  flush- 
ing of  the  face  means  syphilis,  a  slight  cough  is  positive 
evidence  of  consumption,  or  a  leucorrhoeal  discharge  of 
cancer  of  the  womb.  In  search  of  fui'ther  evidence  of 
physical  dissolution  these  patients  scrutinize  their  excre- 
tions :  the  faeces  for  intestinal  parasites,  the  urine  for  cal- 
culi, and  the  sputa  for  tubercle  bacilli.  They  begin  in 
the  morning  by  examining  the  face,  eyes,  and  tongue. 
After  breakfast,  they  watch  for  tlie  formation  of  gas  in 
tlie  intestines  and  stomach,  for  irregularities  in  the  stools 
and  urine,  and  thus  the  entiie  day  may  be  passed  in  self- 
examination. 

As  the  ideas  and  the  interpretations  of  these  sensations 
become  more  and  moi'e  absurd,  the  emotional  attitude 
of  the  patient  becomes  one  of  pei-manent  sadness  and 
gloom.  In  connection  with  these  changes,  the  ideas  of 
the  patient  become  exclusively  egocentric  and  tliere  de- 
velops a  corresponding  disinterest  in  the  affairs  of  the 
outer  world. 

The  hypochondriacal  patient  has  but  one  purpose  and 
that  is  to  nurse  and  seek  relief  for  his  disordered  body, 
so  he  goes  from  one  physician  to  another  and  runs  the 
whole  gamut  of  the  medical  profession  from  the  regular 
school  to  the  osteopath.  Mental  application  and  success- 
ful employment  are  impossible  except  for  short  intervals, 


and  the  patient  sooner  or  later  becomes  relegated  to  a  life 
of  invalidism. 

As  already  indicated,  the  coui-se  of  the  disease  tends  to 
chronieity,  with  remissions  and  periods  of  exacerbation, 
except  in  the  few  acquired  cases.  There  is  no  tendency 
to  mental  deterioration  except  the  moderate  degree  re- 
sulting from  the,  extreme  concentration  of  the  attention 
upon  the  self,  and  the  progressive  narrowing  of  ideas 
relative  to  matters  outside  of  sel  f . 

The  recognition  of  hypochondriasis  is  diflicult  only  in 
cases  of  acquired  and  congenital  neurasthenia  and  when 
hypochondriacal  ideas  appear  as  prodromal  symptoms  in 
certain  foriiis  of  insanity.  The  boundary  between  ae- 
quired  neurasthenia  and  hypochondriasis  is  sometimes 
very  indistinct,  especially  in  those  cases  of  neurasthenia 
in  which  hypochondriacal  ideas  are  very  prominent.  In 
the  latter,  we  have  more  prominent  exciting  causes  in  the 
form  of  exhausting  influences,  greater  irritability,  with 
difficulty  of  thought  and  of  mental  application.  In  con- 
genital neurasthenia  there  is  also  greater  irritability,  in- 
creased susceptibility  to  fatigue  and  emotiona  despon- 
dency independent  of  hypochondriacal  ideas.  In  the 
prodromal  stages  of  melancholia,  dementia  prajcox,  and 
paranoia,  in  which  hypochondriacal  ideas  may  be  a 
prominent  symptom,  differentiation  is  difficult  and  de- 
pends upon  the  presence  of  delusional  ideas  which  extend 
beyond  the  patient's  own  body  and  involve  the  outer 
world.  In  melancholia  these  ideas  may  dominate  the 
clinical  picture,  giving  rise  to  a  special  form  called 
"hypochondriacal  melancholia,"  but  here  the  delusional 
ideas  soon  become  very  absurd  and  pass  beyond  the 
limits  of  possibility.  The  patients  complain  that  organs 
have  been  removed,  the  intestines  or  throat  occluded  so 
that  food  no  longer  passes,  and  the  brain  transformed 
into  sawdust,  etc.  The  author  believes  that  that  class  of 
cases,  characterized  by  hypochondriacal  ideas  of  a  sexual 
nature,  which  eventually  end  in  mental  deterioration 
should  be  included  in  dementia  prsecox.  Some  have  re- 
garded these  cases  as  a  special  form  of  hypochondriasis 
with  an  unfavorable  prognosis.  Other  forms  of  insanity, 
in  which  hypochondriacal  ideas  may  appear  as  one  of  the 
symptoms,  are  paresis,  epileptic  and  hysterical  insanities, 
and  manic-depressive  insanity.  In  the  early  stages  of 
hypochondriasis,  it  is  necessary  to  eliminate  the  possibil- 
ity of  the  existence  of  some  organic  disease. 

In  treatment,  naturally  an  effort  should  first  be  made 
to  correct  diseased  conditions  of  the  viscera,  should  any 
exist,  but  one  should  not  be  over-zealous  in  making  ex- 
ploratory incisions  or  in  removing  innocent  organs  unless 
definite  objective  symptoms  can  be  demonstrated.  In 
this  wa}^  temporary  relief  may  be  afforded,  but  sooner  or 
later  the  sensations  return  in  some  other  field  with  equal 
intensity.  In  a  recent  case  which  came  to  the  author's 
attention,  a  patient  during  fourteen  years  had  had  her 
ej'es  examined  and  refitted  to  glasses  many  times,  had 
undergone  a  uterine  operation,  and  was  contemplating 
an  exploratory  trephining  of  the  skiill  for  brain  tumor. 

Constitutional  treatment  should  be  directed  toward  the 
improvement  of  general  nutrition.  An  attempt  should 
be  made  to  break  down  the  morbid  self -concentration  by 
distracting  influences,  such  as  occupation,  exercise,  and 
amusement.  The  symptoms  ai'C  only  aggravated  by  the 
ennui  of  an  idle  life.  Furthermore,  the  physician  nmst 
obtain  the  confidence  of  his  patient  at  the  outset,  which 
he  cannot  do  if  he  belittles  his  sufferings  or  disci'edits  the 
supposed  symptoms.  One  may  later,  by  the  aid  of  sug- 
gestive therapeutics,  depreciate  these  symptoms.  In- 
deed, this  method  of  treatment  offers  the  greatest  hope 
for  permanent  improvement. 

Compulsive  Insanity  (Imperative  Concepts*). — In  the 
constitutional  psychopathic  states  described  here,  com- 
pulsive ideas  overwhelm  the  patient,  inhibit  thought, 
dominate  emotions,  and  often  lead  to  compulsive  acts. 
Compulsive  ideas  may  appear  as  episodal  symptoms  in 
some  nervous  diseases  and  especially  melancholia  of  in- 


*  Imperative  ideas,  obsessions,  impulsions  intellectuels ,  Zwangs- 
irresein. 
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volution  and  manic-dejDressive  insanity,  but  here  they 
infect  the  entire  psychic  personality  and  interfere  with 
mental  life  in  all  directions. 

There  are  usually  no  prodromal  symptoms,  although 
the  patients  may  have  ali'eady  given  evidence  of  their 
psychopathic  constitution,  by  the  previous  existence  of 
either  hysterical  symptoms  or  congenital  neurasthenia. 
The  first  symptoms  very  often  appear  during  pubert}'. 
Later,  they  may  follow  some  emotional  shock  or  e.vhaust- 
ing  disease,  lactation  or  sexual  excesses. 

The  compulsive  idea  at  the  onset  may  be  of  the  sim- 
plest sort,  recurring  spontaneously  and  unaccompanied 
b}'  any  emotions.  The  occasional  morbid  persistence  of 
an  idea  in  a  normal  individual,  such  as  a  popular  air, 
wliich  continues  to  run  through  his  mind  to  his  great 
annoj'ance,  would  represent  ideas  of  this  type.  In  the 
patient,  on  the  other  hand,  in  spite  of  all  efforts  of  the 
will  to  dispel  them,  the  ideas  persist  with  morbid  intens- 
ity, and  interfere  with  the  train  of  thought.  At  first  the 
patient  may  be  annoyed  only  by  the  constant  repetition 
of  these  ideas.  Sooner  or  later  the  compulsive  ideas  take 
on  a  specific  form,  such  as  the  compulsion  to  ponder  over 
names,  the  fear  of  definite  objects,  etc.  The  immediate 
cause  of  these  concrete  compulsive  ideas  can  i-arely  be 
determined,  thoiigh  sometimes  their  origin  can  be  traced 
to  something  heard  or  read. 

The  variety  of  compulsive  ideas  is  limited  only  by 
ideation  itself,  which  fact  accounts  for  the  invention  of  a 
great  many  names  for  the  different  forms  of  compulsive 
insanity  in  which  some  one  idea  has  been  the  most 
prominent.  In  general,  they  maj'  be  divided  into  two 
large  groups;  the  compulsive  ideas  manifesting  indecis- 
ion and  doubt  and  those  characterized  by  fear — the 
phobias. 

In  the  former  class,  called  (Jriibelsucht  by  Westphal 
and  by  the  French  maladie  du  doute,  the  patients  are 
disturbed  by  doubts  and  indecisions  of  all  sorts.  Some 
are  troubled  by  such  ideas  as,  "  Who  is  God? "  "  Is  there 
really  a  devil  ? "  "  Why  is  this  tree  planted  here  and  that 
house  situated  there? "  Others  ponder  over  the  names  of 
persons  whom  they  have  met,  or  the  countenance  and 
color  of  eyes  or  hair  of  strangers  whom  they  have  passed 
on  the  street.  Such  thoughts  busy  them  much  of  the 
time.  If  there  is  difficulty  in  recalling  the  name,  the 
color  of  the  hair,  etc.,  every  nerve  may  be  strained,  busi- 
ness abandoned,  and  sleepless  hours  devoted  to  the  task, 
and  there  is  no  relief  until  their  efforts  are  successful. 
Still  others  enumerate  objects  in  their  environment,  the 
number  of  the  flags  in  the  pavement,  the  number  of  trees 
along  the  sti-eet,  the  number  of  spoons  on  the  table,  etc. 
A  patient  who  came  to  consult  Legrande  du  Saulle  cried 
out  upon  departing:  "You  have  forty  books  on  your 
table  and  wear  a  waistcoat  with  seven  buttons.  Excuse 
me,  it  is  involuntary.     I  liave  to  count." 

Some  compulsive  ideas  are  more  trivial  and  create  less 
doubt;  for  instance,  some  are  compelled  to  contemplate 
the  sexual  organs  of  those  about  them,  but  ideas  of  a 
very  simple  sort  may  in  time  so  thoroughly  engross  the 
thoughts  of  the  patients  that  they  are  unfit  for  siny  duty. 
M.  Ball  describes  the  case  of  an  "intelligent  student  who, 
after  hearing  some  companions  talk  about  the  mysterious 
fatality  connected  with  the  number  thirteen,  thought 
how  deplorable  it  would  be  if  God  should  be  thirteen. 
At  first  he  attached  no  importance  to  this  absurd  concep- 
tion, but  he  could  not  prevent  himself  thinking  of  it  con- 
tinually and  saying  to  himself,  "God  thirteen."  This 
later  was  extended  to  "eternity  thirteen,"  and  then  "the 
infinite  thirteen. "  The  constant  lepetition  of  these  finally 
made  study  impossible,  and  shortly  he  was  forced  to  give 
up  all  employment  and  was  permanently  relegated  to  a 
life  of  uselessness. 

In  the  compulsive  ideas  of  fear,  the  fears  may  arise  in 
reference  to  objects,  to  places,  diseases,  etc.  Perhaps  the 
best  known  of  these  fears  is  the  fear  of  places  (agorapho- 
bia), m  which  it  seems  impossible  for  the  patient  to  be 
alone  on  the  street  or  in  a  broad  space,  or  again  in  a  nar- 
row space,  as  a  small  room.  Hammond  reports  the  case 
of  a  man  who  would  not  go  into  the  street  unless  he  went 
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in  a  carriage  and  while  in  passing  from  the  vehicle  to  the 
door  of  the  house,  he  required  the  support  of  two  men. 
In  his  apartments  at  his  hotel  he  walked  freely  and 
would  go  up  and  down  stairs  without  difficulty.  As  soon, 
however,  as  he  found  himself  on  the  doorstep  his  terrors 
began.  It  seemed  to  him  that  everything  was  in  motion, 
and  it  would  be  impossible  for  him  to  live  another  minute 
unless  assistance  were  given  him.  At  the  same  time,  his 
brain  appeared  to  be  in  motion  within  his  skull,  a  cold 
sweat  broke  out  over  his  body,  his  heart  palpitated  vio- 
lently, his  arms  and  legs  trembled  with  fear,  and  every 
now  and  then  a  severe  spasm  would  seize  him. 

Other  patients  fear  being  alone  (monophobia).  In  a 
case  of  my  own  of  this  kind  the  patient  at  first  developed 
the  fear  of  being  alone,  accompanied  by  all  the  charac- 
teristic physical  discomforts,  and  for  one  year  required 
the  constant  attendance  of  one  of  her  daughters.  Later 
she  developed  the  fear  of  finding  pins  and  pricking  her- 
self, which  necessitated  her  relinquishing  a  part  of  her 
household  duties.  In  washing  dishes,  she  had  the  con- 
stant fear  that  pins  might  be  in  the  dish-water.  This 
increased  until  she  feared  placing  pins  in  food,  and  this 
with  the  fear  of  poisoning  food  absolutely  prevented  her 
from  doing  any  work  in  the  kitchen.  In  addition,  she 
developed  the  fear  of  turning  on  the  gas  unlighted,  and 
this  in  turn  prevented  her  from  passing  through  any 
room  where  there  was  a  gas  jet  within  reach. 

Some  patients  fear  height  and  cannot  stand  near  the 
edge  of  a  tall  building,  cross  high  bridges,  or  attend  thea- 
tres. Others  fear  dark  places,  cannot  pass  through  tun- 
nels, or  enter  dark  passageways.  These  patients  take  no 
pleasure  in  travelling,  remain  away  from  the  theatre  or 
always  sit  near  the  door,  ready  to  fly  at  the  first  sign  of 
danger.  Some  patients  fear  embaiTassment  or  blushing 
in  the  presence  of  others,  which  may  be  so  extreme  as  to 
prevent  social  intercourse  altogether.  Fear  may  arise 
upon  donning  new  clothes,  accompanied  by  a  feeling  of 
great  discomfort,  which  may  prevent  patients  from  ever 
wearing  new  garments. 

The  fear  of  dirt,  contagion,  or  infection  is  also  a  promi- 
nent form  of  compulsive  insanity  (mysophobia).  The 
countless  bacteria  constantly  present  in  the  air  are  one 
of  the  chief  sources  of  annoyance,  compelling  patients  to 
handle  everything  with  gloves  or  to  wash  themselves  and 
their  clothing  continually.  Hammond  mentions  a  young 
woman  who  was  shocked  by  an  accidental  infection  with 
licte  and  from  that  time  insisted  upon  repeated  washing  of 
her  head  w  ith  disinfectants.  From  this  as  a  starting-point, 
little  by  little  the  idea  became  rooted  that  she  could  not 
escape  sources  of  contamination  and  that  others  might 
d(ifile  her.  So  scrupulous  did  she  become,  especially  in 
regard  to  children,  that  she  would  not  allow  a  child  to 
touch  or  even  approach  her  closely.  In  the  streets  she 
carefully  gathered  her  skirts  about  her  upon  passing  any 
one.  Each  day  hours  were  spent  in  scrutinizing  and 
cleansing  her  combs  and  brushes,  and  she  was  known  by 
actual  count  to  wash  her  hands  two  hundred  times  daily. 
Fear  of  contamination  of  the  soap  compelled  her  to  rinse 
her  hands  in  pure  water,  and  then  the  fear  of  the  towel 
necessitated  her  letting  her  hands  dry  without  wiping. 
In  removing  her  clothing  at  night  she  avoided  touching 
it,  because  she  could  not  have  an  opportunity  of  cleans- 
ing her  hands,  sq  she  had  some  one  loosen  it  and  allowed 
It  to  drop  off. 

Books  and  money  are  special  sources  of  contagion. 
Some  patients  are  always  afraid  of  throwing  away  some- 
thing of  value,  and  for  this  reason  spend  much  time  in 
looking  over  papers  and  other  objects  before  casting  them 
aside.  Such  fear  may  even  prevent  patients  touching 
anything  of  value.  Others  have  fear  of  not  doing  things 
correctly,  and  so  are  always  turning  back  to  see  if  they 
securely  fastened  the  door,  tearing  open  letters  to  see  that 
they  enclosed  the  correct  one,  or  following  up  friends 
with  whom  they  have  been  conversing  to  insure  them- 
selves that  they  have  been  understood. 

Compulsive  ideas  and  fears  are  regularly  aecompanied 
by  various  physical  symptoms,  such  as  palpitation  of 
the  heart,  nausea,  faintness,  pallor,  trembling,  cold  sweat. 
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.polyuria,  -weakness  of  the  legs,  and  finally  the  patients 
may  even  lose  control  of  themselves  and  collapse  com- 
pletely. 

Consciousness  remains  unclouded  and  there  is  no  ten- 
dency toward  intellectual  deterioration.  The  intellect 
may  even  be  unusually  good.  The  patients  always  pos- 
sess insight  into  their  unfortunate  condition,  and  the 
desire,  but  not  the  strength,  to  free  themselves  from  it. 
Compulsive  ideas  are  usually  accompanied  by  states  of 
lively  emotional  excitement  and  as  already  seen  lead  to 
compulsory  acts,  whose  accomplishment  is  usually  fol- 
lowed by  a  feeling  of  great  relief.  In  behavior  the  pa- 
tients often  show  nothing  abnormal  and  control  them- 
selves perfectly  in  the  presence  of  strangers. 

In  the  milder  forms  of  the  disease  the  compulsive  ideas 
and  fears  involve  only  one  field  of  activity,  but  in  the 
severer  forms  every  action  of  the  patient  is  influenced. 
Doubts  are  constantly  arising  as  to  whether  something 
was  properly  done,  which  leads  to  an  ever-increasing 
painstaking  in  all  the  little  details  of  daily  life.  The 
whole  life  becomes  one  continual  round  of  trouble,  anx- 
iety, and.  fear.  The  course  of  the  disease  varies  much. 
Remissions  are  common,  but  the  symptoms  seldom  dis- 
appear entirely.  Rapid  Improvement  is  often  noticed. 
The  symptoms  often  occur  in  crises.  The  treatment  of 
compulsive  and  impulsive  insanities  are  given  together 
under  the  latter  disease. 

Impulsive  Insanity. — Morbid  impulses  are  regarded 
by  many  as  only  one  of  the  episodal  symptoms  of  degen- 
eracy either  allied  to  or  forming  a  part  of  compulsive  in- 
sanity ;  but  according  to  Kraepelin  they  are  to  be  distin- 
guished from  compulsive  ideas  in  that  they  appear 
suddenly,  are  executed  rapidly  without  the  least  effort 
toward  resistance,  and  are  regarded  as  the  natural  expres- 
sions of  consciousness  at  that  moment.  They  do  not 
appear  gradually,  but  are  instantaneous,  simulating  an 
epileptic  equivalent  except  that  there  is  no  clouding  of 
consciousness.  These  impulses  appear  without  cause, 
are  motiveless,  and  perpetrated  against  the  ideas  and 
wishes  of  the  patient.  In  compulsive  Insanity  the  pa- 
tient recognizes  beforehand  the  morbidity  of  the  act  and 
has  a  chance  to  resist  it,  while  a  feeling  of  anxiety  ac- 
companies the  act  whose  performance  brings  a  sense  of 
relief.  In  impulsive  insanity  the  act  is  not  accompanied 
by  a  feeling  of  relief,  but  rather  by  a  feeling  of  great  re- 
morse. Morbid  impulses  occasionally  appear  in  normal 
life,  when  they  are  usually  of  a  very  simple  type  and  oc- 
casion no  anxiety  to  the  patient ;  but  when  they  recur 
constantly,  involve  the  environment  and  interfere  with 
employment,  they  indicate  a  morbid  condition  of  the 
mental  life. 

Morbid  impulses  may  assume  almost  any  character, 
varying  from  an  impulse  to  touch  a  certain  tree  to  an 
impulse  to  commit  murder.  However,  in  individual 
cases  the  impulses  are  usually  of  a  specific  character. 
This  tendency  to  involve  only  some  one  action  has  given 
rise  to  several  different  forms  of  impulsive  insanity,  such 
as  the  impulse  to  burn  things  (pyromania).  The  best 
known  forms  of  impulsive  insanity  besides  pyromania 
are :  the  impulse  to  steal  (kleptomania),  the  impulse  to 
drink  (dipsomania),  the  impulse  to  commit  suicide  (sui- 
cidal mania),  and  the  impulse  to  kill  (homicidal  mania). 

Pyromania  occurs  mostly  in  women,  particularly  dur- 
ing the  age  of  puberty,  for  which  reason  it  has  been  sug- 
gested that  it  may  depend  upon  an  irregular  development 
of  the  sexual  functions.  A  tendency  to  irascibility  and 
moroseness  in  the  patients  has  been  noted.  Cases  of  true 
pyromania  are  rare. 

Kleptomania  also  occurs  most  frequently  among  wo.- 
imen,  particularly  during  puberty  and  the  climacterium. 
It  is  a  notable  fact  that  the  stolen  articles  are  often  use- 
less to  the  patient,  or  quite  insignificant  and  sometimes 
some  one  article  is  accumulated  in  large  quantities. 
Hammond  reports  that  a  patient  suffering  from  klepto- 
mania came  to  him  for  consultation,  and  during  her  visit 
stole  several  books,  which  she  returned  several  days  later 
with  an  excuse  for  her  act. 

In  dipsomania,  which  according  to  Kraepelin  should  be 


regarded  as  an  epileptic  state,  there  arises,  after  a  few 
days  of  insomnia,  anorexia,  etc.,  an  irresistible  impulse 
to  drink  and  indulge  in  other  excesses.  In  spite  of  their 
lucidity,  the  patients  drop  everything  in  a  "  mad  rush  " 
for  drink,  which  is  unsatiated  until  all  money  is  gone  and 
even  clothes  from  tlieir  backs  are  sold  to  obtain  liquor. 
Not  alone  alcohol,  but  anything  strong  and  intoxicating 
is  imbibed,  even  to  drugs  and  poisons.  These  attacks, 
which  rarely  last  over  a  couple  of  weeks,  are  followed  by 
a  short  depression  and  a  feeling  of  remorse.  They  occur 
only  at  irregular  intervals  and  between  the  attacks  the 
patients  are  not  only  temperate  but  may  even  display  an 
extreme  distaste  for  liquors. 

Homicidal  mania  and  suicidal  mania  differ  from  the  oth- 
er forms  in  that  both  often  exist  in  the  same  individual. 
Suicidal  mania,  in  which  the  impulse  is  sudden  and  un- 
premeditated, must  not  be  confounded  with  the  attempts 
to  take  one's  life  as  the  result  of  sorrow  o)'  misfortune 
and  after  a  more  or  less  logical  course  of  reasoning.  The 
act  may  be  traced  to  the  sight  or  the  description  of  a  sui- 
cide. The  hereditary  transmission  of  suicidal  impulses  is 
not  uncommon.  It  is  not  at  all  unusual  that  one  of  the 
parents  of  the  patient  should  have  similar  impulses  and 
even  at  the  same  time  of  life.  Several  cases  have  been 
reported  in  which  whole  families  have  been  afl'iicted. 

In  homicidal  mania  there  is  an  irresistible  impulse  to 
kill  some  one  without  motive.  Fortunately  such  impulses 
are  rare.  According  to  the  views  of  some  writers  they 
never  exist  independently  of  a  psychosis,  in  which  there 
are  other  evidences  of  insanity,  but  that  they  really  do 
has  been  established  beyond  a  doubt  by  Hammond  and 
others.  Sometimes  these  impulses  arise  at  the  sight  of  a 
weapon  or  a  helpless  creature.  Probably  the  perpetrators 
of  the  Whitehall  and  similar  crimes  were  individuals  suf- 
fering from  such  morbid  impulses. 

These  impulses  which  occur  in  impulsive  insanitj- 
should  not  be  confounded  with  those  accompanying 
compulsive  ideas  in  which  the  patient,  realizing  the 
enormity  of  the  crime,  struggles  to  overcome  the  impulse, 
rushes  away. from  his  victim,  or  throwsaside  the  weapon. 
A  case  of  this  sort  is  reported  by  Hammond,  in  which  the 
patient  for  months  had  the  compulsive  idea  to  stab  his 
niece  with  a  pitchfork,  which  at  first  he  was  able  to 
overcome.  It,  howevei-,  continued  to  appear,  and  each 
time  he  approached  nearer  and  nearer  his  object  until  he 
felt  that  he  could  no  longer  resist  and  so  hurried  away 
to  the  physician  for  aid.  Such  impulses  are  often  associ- 
ated with  sexual  impulses,  indeed  they  seem  to  bear  a 
close  relation  to  those  morbid  sexual  impulses  which  im- 
pel patients  to  snip  women's  hair,  slash  <li'esses,  steal 
women's  apparel,  etc. 

According  to  many,  impulsive  insanitj'  sliould  also  in- 
clude the  morbid  sexual  impulses  called  masochism,  sad- 
ism, and  fetischism,  which  have  been  so  thoroughly 
studied  by  Krafft-Ebin.g  and  Schrenk-Notzing,  but  which 
the  author  is  unable  to  discuss  here  because  of  limited 
space. 

The  intellect  of  the  patients  is  usually  unimpaired,  and 
may  even  be  above  the  average,  but  a  few  cases  are  ac- 
companied by  some  mental  defect.  The  patients  usually 
express  a  keen  insight  into  their  deplorable  condition  and 
often  warn  those  about  them  of  their  weakness.  There 
are  often  defects  in  other  fields  of  the  psychic  life  indic- 
ative of  degeneracy,  such  as  neuroses,  hysteiical  symp- 
toms, etc. 

The  symptoms  of  the  disease  appear  mostly  during 
puberty  and  the  climacterium,  at  which  times  there  is 
usually  diminished  power  of  resistance,  both  mental  and 
physical.  Occasionally  periodicity  is  noticed.  Marked 
improvement  often  accompanies  the  development  of  man- 
hood and  the  establishment  of  a  stable  personality. 

The  treatment  of  compulsive  and  impulsive  insanities 
is  limited  to  physical  and  mental  training  and  to  sugges- 
tion. During  development,  if  any  of  the  milder  symp- 
toms of  degeneracy  become  apparent,  careful  attention 
should  be  paid  to  physical  training.  Later  the  individual 
symptoms  should  be  combated  by  patient  and  persistent 
training  with  a  view  toward  strengthening  self-confi- 
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dence.  The  significance  of  the  illness  should  always  be 
made  clear  to  the  patients  and  thej'  should  be  impressed 
with  the  fact  that  they  will  overcome  it  more  by  ab- 
straction and  diversion  tlian  by  tlie  exercise  of  will 
power.  The  symptoms  always  tend  to  become  aggra- 
vated during  periods  of  physical  ill-health,  accompanied 
by  debility,  anaemia,  etc.  At  such  times  improvement 
follows  the  use  of  iron,  phosphates,  arsenic,  strychnine, 
or  other  alteratives.  Removal  from  home  environment 
to  hospital  surroundings  with  its  strict  regimen  often 
ameliorates  tlie  symptoms.  Massage  and  electricity  are 
useful  adjuvants  in  improving  tlie  physical  and  mental 
tone.  The  value  of  suggestion  and  hypnotism  is  ques- 
tioned by  some  who  hold  that  the  disease  is  absolutely 
incurable.  There  is,  however,  no  doubt  that  suggestion 
is  of  value  in  those  cases  occurring  in  acquired  neuras- 
thenia or  during  convalescence  from  acute  diseases  in 
which  degeneracjr  is  not  so  prominent  a  factor.  Finally, 
the'  patients  must  be  warned  against  the  use  of  alcohol,  to 
which  they  seem  to  be  especially  susceptible. 

CoNTKAKY  Sexual  Instincts. — This  form  of  the  in- 
sanity of  degeneracy,  which  received  its  name  from 
Westphal  and  since  has  been  exhaustively  described  by 
Krafft-Bbing,  Moll,  and  Schrenk-Notzing,  is  charac- 
terized by  the  exhibition  of  sexual  feelings  by  persons 
of  the  same  sex  for  each  other  and  an  indifference  or  an 
absence  of  sexual  feelings  toward  the  opposite  sex. 

This  morbid  condition  is  not  frequently  encountered, 
although  the  patients  themselves  assert  that  it  is  by  no 
means  uncommon.  Ulrichs  in  his  own  morbid  experi- 
■ence  claims  to  have  encountered  two  hundred  cases,  while 
one  of  Kraflt-Ebing's  patients  states  that  he  knew  of  one 
hundred  and  twenty  individuals  in  a  town  of  thirty  thou- 
sand population,  and  eigliteen  and  eight  in  towns  respec- 
tively of  seven  thousand  and  two  thousand  three  hun- 
dred. It  is  more  prevalent  among  theatrical  people, 
especially  women  comedians,  ladies'  tailors,  and  decora- 
tors. While  KrafEt-Ebing  claims  that  this  peculiar  per- 
version of  the  sexual  impulse  is  congenital,  it  is  more 
probable  that  the  characteristic  tendency  only  is  heredi- 
tary. 

According  to  KrafEt-Ebing  tlie  disease  occurs  in  one  of 
two  forms,  the  acquired  or  the  congenital,  each  of  which 
difEers  somewhat  in  mode  of  onset,  character  of  symp- 
toms, and  prognosis.  In  the  acquired  form  patients  early 
develop  marked  sexual  feelings,  which  at  first  are  purely 
hetero-sexual.  Later,  either  spontaneously  or  as  the  re- 
sult of  some  accidental  injurious  influence,  especially 
masturbation,  homo-sexual  feelings  appear.  These  are 
usually  recognized  by  the  patient  as  morbid  and  an  effort 
is  made  to  suppress  tiiem.  In  the  mildest  form  there  may 
be  a  simple  reversal  of  sexual  feeiiugs,  which,  however, 
remain  characteristic  of  the  sex  of  the  patient.  If  this 
condition  is  permitted  to  develop  a  permanent  transfor- 
mation of  the  psychic  personality  results,  in  which  the 
feelings  change  to  those  of  the  opposite  sex ;  i.e.,  the  man 
has  the  sexual  feelings  characteristic  of  the  female  sex 
and  during  sexual  intercourse  desires  only  to  be  the  pas- 
sive agent.  The  change  may  go  still  further  when  even 
the  physique  becomes  characteristically  feminine;  and 
finally  in  a  few  cases  the  patient  ma^  come  to  believe 
himself  one  of  the  opposite  sex,  exhibiting  a  change  of 
personality  similar  to  that  encountered  in  paranoia. 

In  congenital  homosexuality,  on  the  other  hand,  the 
pervei-sion  of  the  sexual  instinct  exists  from  the  first.  In 
the  mildest  type,  psychic  hermaphroditism,  there  are 
alongside  of  the  homosexual  feelings  natural  sexual  feel- 
ings for  the  opposite  sex,  but  these  are  much  weaker  and 
are  manifested  only  periodically.  As  in  the  acquired 
homosexuality  the  contrary  sexual  instincts  may  involve 
only  the  sexual  life,  not  affecting  the  personality  of  the 
individual. 

In  the  more  marked  cases,  called  "urnings,"  there  ex- 
ists a  total  absence  of  feeling  toward  and  even  an  abhor- 
rence for  the  opposite  sex,  and  there  is  a  change  of 
personality  similar  to  that  occurring  in  the  acquired 
forms.  Close  attachment  usually  arises  between  the  pa- 
tient and  some  one  of  the  same  sex,  which  develops  into 


a  passionate  friendship  with  an  extravagant  display  of 
afEection,  kisses,  embraces,  etc.,  letter  writing,  gifts, 
flowers,  and  exhibitions  of  jealousy,  sometimes  even 
leading  to  masturbation  or  other  forms  of  sexual  perver- 
sion. Such  relations  may  be  maintained  for  years,  al- 
though changes  of  affection  are  more  usual.  Both  indi- 
viduals are  usually  homosexual.  In  some  instances  the 
patient  is  attracted  by  the  mental  or  physical  superiority 
of  the  other  individual.  The  question  of  social  inequal- 
ity is  usually  disregarded  and  many  are  attracted  by 
machinists  and  especially  by  soldiers. 

All  these  patients  experience  pleasurable  sexual  feel- 
ings only  toward  their  own  sex.  It  usually  begins  with 
a  mei-e  perversion  of  the  sexual  feelings;  patients  feel  an 
inclination  toward  individuals  of  the  same  sex,  are  at- 
tracted by  persons  of  fine  physique,  desire  to  be  in  their 
presence,  and  experience  a  pleasurable  feeling  if  allowed 
to  touch  them.  Such  feelings  may  exist  a  long  time  be- 
fore perverted  sexual  indulgence  begins.  This  may  oc- 
cur as  the  result  of  seduction.  At  this  time  masturbation 
is  often  present.  Normal  heterosexual  intercourse,  ex- 
cept in  the  cases  of  psychic  hermaphroditism,  becomes 
distasteful,  diflicult,  and  finally  impossible.  There  are, 
however,  many  patients,  especially  among  the  acquired 
cases,  who,  inspired  by  the  desire  for  a  family,  marry  and 
successfully  perform  marital  relations,  although  with 
difficulty.  Such  patients  succeed  in  sexual  intercourse 
only  by  the  aid  of  imagination,  perhaps  picturing  them- 
selves in  the  embrace  of  some  one  of  their  own  sex. 

There  are  often  present  other  evidences  of  degeneracy, 
such  as  an  increased  sense  of  fatigue  and  lack  of  perse- 
verance with  mental  work,  or  neurasthenia,  hj'steria,  or 
epileptoid  states.  The  imaginative  powers  of  the  patients 
are  usually  increased  and  there  is  often  a  marked  tendency 
to  dream.  The  intellect  is  unimpaired  except  in  a  few 
cases.  On  the  other  hand,  manj'  patients  are  gifted,  but 
always  show  a  keen  sense  of  appreciation  of  their  own 
abilities.  Emotionally,  the  patients  are  apt  to  be  sensi- 
tive, irritable,  moody,  and  Impressionable,  often  timid 
and  given  to  passionate  outbursts. 

The  conduct  of  these  patients  is  characteristic.  The 
men  are  eifeminate,  vain,  unstable,  distractible,  careless, 
and  untrustworthy.  When  the  sexual  tendencies  are 
very  pronounced,  there  may  be  a  distinct  change  of  per- 
sonality ;  they  are  effeminate  in  manner,  gait,  and  counte- 
nance ;  are  coquettish,  ultra-particular  in  their  attire,  tiy 
to  be  in  fashion,  wear  flowers,  use  cosmetics,  and  arrange 
their  rooms  like  a  woman's  boudoir.  Some  like  to  do 
needlework,  others  dress  in  women's  attire,  padding  hips 
and  breasts  and  affecting  a  falsetto  voice.  In  extreme 
cases  physical  stigmata  may  accompany  the  condition; 
such  as,  an  absence  of  beard,  feminine  voice,  soft  white 
skin,  and  well-developed  mammtie.  The  women  show  a 
tendieney  to  grow  beards,  possess  deep  voices,  and  In  con- 
duct affect  in  every  possible  way  mannish  traits. 

Contrary  sexual  instincts  should  not  be  confounded 
with  the  homosexuaBty  as  practised  among  prisoners, 
soldiers,  and  sailors  who  are  deprived  of  the  opportunity 
of  enjoying  normal  sexual  intercourse,  but  who  always 
return  to  normal  sexual  relations  upon  regaining  free- 
dom, etc. 

The  treatment  is  more  hopeful  in  acquired  homosexual- 
ity, in  which  masturbation  plays  such  an  important  part. 
Here,  besides  attempting  to  improve  the  general  nervous 
condition,  and  the  establishment  of  a  routine  in  the  physi- 
cal and  mental  life,  an  effort  should  be  made  to  dispel  the 
homosexual  feeiiugs  and  impulses  by  means  of  hypnotic 
suggestion.  This  is  first  directed  against  the  increased 
sexual  excitability  and  masturbation,  next  against  the 
insensibility  of  ISie  patient  toward  his  own  sex,  and  a 
tendency  to  hetei'osexual  intercourse.  The  hypnotic  in- 
fluence is  acquired  slowly.  Among  the  congenital  cases 
there  is  hope  of  recovery  only  when  there  is  psychic 
hermaphroditism,  as  some  nornial  sexual  desires  still  re- 
main. Only  a  few  cases  of  recovery  have  been  reported 
among  urnings.  Schrenk-Notzing  lays  great  stress  on 
regular  and  natural  intercourse,  but  excessive  coitus 
should  be  avoided. 
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FoLiE-1-DEUX. — Folie-3,-deux  is  a  broad  term  which 
has  been  applied  to  the  occurrence  of  a  mental  disturb- 
ance in  two  or  more  individuals  who  have  been  inti- 
mately associated  with  each  other. 

The  difference  of  opinion  among  alienists  as  to  what 
true  folie-£t-deux  constitutes  has  led  to  considerable  con- 
tention, and  even  yet  there  is  no  uniformity  of  opinion. 

Folie-a-deux  was  iirst  alluded  to  by  Baillarger,  but  its 
first  accurate  description  was  due  to  Laseque  and  Palret 
(1877),  who  stated  that  delusional  ideas  of  one  person 
might  be  transferred  to  another,  sane  individual,  but  it 
was  necessary  that  the  two  should  have  been  intimately 
associated  and  free  from  counterbalancing  influences,  and 
that  the  delusional  ideas  should  present  some  degree  of 
probability  in  order  that  they  be  accepted.  They  also 
noticed  that  the  psychosis  in  the  second  individual  did 
not  run  a  typical  course,  but  tended  to  disappear  as  soon 
as  the  two  were  separated.  These  characteristics  still 
form  the  essential  features  in  one  of  the  three  accepted 
forms  of  folie-S,-deux,  wliich  is  called  imposed  insanity 
of  the  Laseque-Falret  type. 

In  1880  Regis  called  attention  to  another  form  of  folie- 
S-deux,  simultaneous  insanity,  in  which  an  identical 
psychosis,  characterized  usually  by  depression,  with  de- 
lusions of  persecution,  appeared  simultaneously  in  two 
morbidly  predisposed  individuals.  It  was  also  necessary 
that  the  two  persons  should  have  been  in  intimate  and 
persistent  contact  with  each  other,  and  that  the  psycho- 
sis appear  directly  following  accidental  causes,  usually 
of  a  depressive  nature.  The  absence  of  evidence  of  men- 
tal contagion  in  the  transmission  of  the  psychosis  from 
one  person  to  the  other  in  this  form  deterred  many  from 
accepting  it  as  a  form  of  folie-£l-deux.  The  appearance 
of  the  psychosis  either  simultaneously,  or  almost  so,  in 
twins,  described  by  Ball  (1884)  and  called  f  olie  gemellaire, 
has  also  been  considered  a  form  of  simultaneous  insanity. 
In  this  form  the  possibilit}"^  of  contagion  is  even  more  re- 
mote, as  the  patients  may  be  at  a  distance  from  each  other 
at  the  time  of  the  onset  of  the  psychosis. 

Still  a  third  form  was  indicated  by  Maradon  de  Montyel 
(1881),  called  cornmunicated  insanity.  In  this  form,  which 
differs  from  the  type  of'Laseque  and  Falret  by  the  evi- 
dence of  mental  contagion,  the  second  individual  accepts 
the  delusional  ideas  of  the  first  only  after  prolonged  re- 
sistance, and  the  psychosis  persists  in  the  second  even 
after  the  two  have  been  separated.  Schoenfeld  (1894) 
would  still  further  limit  communicated  insanity,  under 
the  name  of  induced  insanity,  using  the  term  only  in 
those  cases  in  which  the  psychosis  in  the  first  individual 
is  not  only  the  specific  cause  of  the  psychosis  in  the  sec- 
ond, but  the  psychosis  in  the  second  should  continue  to 
develop  independently,  present  a  typical  disease  picture, 
even  after  the  two  individuals  have  been  separated. 

The  term  folie-^-deux  is  still  in  general  use,  being  aja- 
plied  in  a  broad  sense  to  these  three  different  groups  of 
cases;  namely,  the  imposed  insanity  of  Laseque  and 
Falret,  simultaneous  iasanity  of  Regis,  and  communi- 
cated or  induced  insanity.  To  some  authoi's  the  first  and 
third  groups  seem  to  (Mfer  only  in  the  degree  of  the  in- 
tensity of  the  transmission.  In  imposed  insanity,  the  pa- 
tient upon  whom  the  insanit}'  is  imposed  offers  but  little 
resistance  to  the  ideas  presented  by  the  patient  originally 
insane,  and  it  frequently  happens  that  the  morbid  influ- 
ence does  not  progress  even  far  enough  to  render  the  sec- 
ond person  really  insane.  In  communicated  infsanity  the 
second  patient  offers  much  resistance  and  does  not  really 
succumb  until  after  a  long  struggle.  Here,  furthermore, 
the  transmission  progresses  so  far  that  the  alienation  is 
complete  and  the  patient  continues  to  evolve  a  typical 
psychosis.  It  is  for  this  reason  that  these  two  types  are 
here  considered  under  one  heading. 

In  simultaneous  insanity,  in  which  the  psychosis  ap- 
pears simultaneously  in  two  or  more  individuals,  the  im- 
portant etiological  factor  is  a  morbid  hereditary  predis- 
position in  each  patient.  It  is  also  absolutel}''  essential 
that  the  patients  should  have  been  intimately  associated 
with  each  other  before  the  onset  of  the  attack,  living  the 
same  sort  of  life,  often  in  seclusion,  deprived  of  healthful 


external  influences,  and  sharing  the  same  hopes  and  fears. 
The  immediate  cause  for  the  outbreak  is  usually  an  emo- 
tional shock,  deprivation,  or  intoxication. 

There  is  no  form  of  psychosis  characteristic  of  simul- 
taneous insanity,  although  as  Regis  pointed  out  the 
symptoms  are  more  often  those  of  depression  with  delu- 
sions of  persecution.  Several  published  cases  have  pre- 
sented the  clinical  picture  of  manic-depressive  insanity, 
some  of  exhaustion  psychoses,  and  many  of  dementia 
prsecox.  In  the,  author's  own  experience  forms  of  de- 
mentia prsecox  have  predominated.  It  is  not  absolutely 
essential  that  both  cases  should  present  the  same  psycho- 
sis. A  recent  case  came  to  the  author's  attention  in 
which  three  members  of  the  family  were  afflicted ;  two 
presented  the  manic-depressive  type  and  the  third  the 
picture  of  dementia  prsecox.  It  sometimes  happens  that 
one  of  the  two  patients  acts  as  a  leader,  whose  edicts  the 
other  obeys  implicitly. 

The  prognosis  in  this  form  of  folie-adeux  is  much 
better  than  in  the  others.  Usually  one  member  recovers, 
and  often  both  do.  The  prospect  of  recovery  depends 
somewhat  upon  the  promptness  with  which  treatment  is 
instituted  after  the  onset  of  the  psychosis. 

The  most  important  indication  in  treatment  is  the  com- 
plete separation  of  the  two  patients.  Beyond  this  the 
treatment  is  only  that  indicated  for  the  type  of  psychosis 
from  which  they  are  suffering. 

The  phenomena  attending  the  occurrence  of  folic 
gemellaire  differ  in  no  essential  particular  from  that  oc- 
curring in  simultaneous  insanity,  except  that  it  is  not 
necessary  for  the  two  persons  to  have  been  intimately 
associated.  This  form  is  of  infrequent  occurrence ;  Son- 
khanofl  (1900)  reports  but  twenty -nine  cases  in  literature. 

In  imposed  and  communicated  insanities  the  psychosis 
of  the  first  individual  is  transmitted  only  after  greater  or 
less  resistance  on  the  part  of  the  second  individual,  usu- 
ally involving  considerable  time,  during  which  the  two 
are  closely  associated  with  each  other.  In  the  former  the 
transmission  is  so  incomplete  that  the  second  individual 
does  not  develop  a  typical  psychosis,  the  delusional  ideas 
rapidly  disappearing  after  the  separation  of  the  two  in- 
dividuals, while  in  the  latter  the  second  person  continues 
ev«i  after  separation  to  develop  a  typical  psychosis  inde- 
pendently of  the  first. 

In  these  forms  of  folie-fl-deux,  according  to  Kroener, 
who  collected  one  hundred  and  forty-six  cases,  morbid 
predisposition  is  no  more  essential  than  in  other  forms  of 
insanity.  The  French  maintain  a  different  view.  Here 
also  it  is  quite  essential  that  there  he  a  prolonged  and  ab- 
solute intimacy  between  the  two  subjects,  and  the  ab- 
sence of  all  external  relations  capable  of  counterbalancing 
the  morbid  conditions.  The  patients  have  the  same  mode 
of  existence  and  partake  of  the  same  interests.  Other 
favorable  factors  are  blood  relationship  and  an  intellec- 
tual or  moral  superiority  of  the  original  over  the  second 
individual.  Furthermore,  it  is  necessary  that  the  delu- 
sional ideas  should  liave  some  degree  of  plausibility  or 
should  bsat  least  within  the  range  of  possibility  in  order 
that  they  be  accepted  by  the  second  person. 

The  form  of  psychosis  characteristic  of  these  types  of 
folie-S-deux  is  usually  paranoia.  The  permanency  of 
the  delusions  with  a  tendency  toward  sy  stematization  and 
the  absence  of  any  clouding  of  consciousness  or  mental 
reduction,  makes  this  form  of  mental  disease  most  suit- 
able for  transMiission  from  one  individual  to  another. 
The  delmsions  of  a  paranoiac  are  also  apt  to  be  raone 
plausible. 

The  prognosis  is  more  favorable  in  imposed  insanitj-, 
in  which  the  second  individual  usually  recovers  after 
separation.  In  communicated  insanity,  on  the  other 
hand,  the  prognosis,  in  accord  with  that  of  paranoia,  is 
very  unfavorable.  In  view  of  the  fact  that  one  has  no 
means  of  differentiating  the  two  forms,  imposed  and 
communicated  insanity,  except  by  the  outcome,  the 
prognosis  cannot  be  made  until  the  patients  have  been 
separated  for  some  time.  As  in  the  other  form  of  folie- 
a-deux  the  only  specific  indication  in  treatment  is  imme- 
diate and  permanent  separation. 
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Moraij  Imbecility  {Moral  Insanity). — The  term 
"  moral  insanity  "  first  described  by  Pritchard  in  1835  as 
"  a  morbid  perversion  of  the  feelings,  affections  and  active 
powers,  without  any  illusion  or  erroneous  conviction 
impressed  upon  the  understanding ;  it  sometimes  coexists 
with  an  apparently  unimpaired  state  of  the  intellectual 
faculties,"  lias  in  recent  years  fallen  into  disuse.  Foi' 
many  years  the  term  was  a  bone  of  contention  among 
alienists  and  especially  jurists,  but  the  difference  of 
opinion  did  not  refer  so  much  to  the  existence  of  the 
clinical  picture  as  it  did  to  whether  it  should  toe  re- 
garded as  a  form  of  genuine  mental  disease,  as  a  stage  in 
some  foi-m  of  insanity,  or  simply  a  defect  in  mental  de- 
velopment. The  latter  view  is  now  generally  accepted, 
and  under  the  name  of  moral  imbecility  are  grouped 
those  cases  in  wliich  individuals  from  youth  up  have  al- 
ways displayed  a  lack  of  development  of  the  moral  na- 
ture, while  the  perceptive  and  reasoning  faculties  are  but 
little  impaired. 

Some  authors  still  believe  in  the  occurrence  of  moral 
insanity  in  individuals,  who  have  previously  been  free 
from  any  moral  defect.  They  maintain  that  it  is  possi- 
ble for  individuals  who  up  to  a  certain  time  have  not 
given  any  evidence  of  moral  or  intellectual  impairment, 
to  lose  their  moral  sense  independently  of  either  mental 
depression  or  exaltation,  and  in  consequence  of  this  dis- 
eased moral  condition  to  speak  and  act  immorally. 
Nevertheless  most  of  these  writers  admit  that  this  condi- 
tion is  of  very  infrequent  occurrence.  Clouston  says  of 
the  many  cases  of  this  sort  reported  by  Pritchard  that' 
most  of  them  really  belong  to  simple  mania. 

The  disease  usually  appears  on  a  defective  hereditary 
basis,  especially  insanity,  alcoholism,  and  epilepsy  in  the 
parents.  In  the  few  cases  of  acquired  moral  imbecility, 
intra-uterine  disease,  severe  illness  during  infancy,  head 
injury,  shock  or  epilepsy  during  youth  may  be  the 
prominent  etiological  factors. 

At  a  very  early  age  the  child  presents  a  marked  con- 
trast to  the  other  members  of  the  familj^.  In  spite  of  the 
fact  that  he  may  have  been  subjected  to  the  same  moral 
and  intellectual  influences,  he  is  nevertheless  morally 
deficient,  shows  a  prematvu-e  depravity,  lies,  steals,  and 
exhibits  cruelty  toward  plaj'mates  and  animals.  He, 
furthermore,  is  unsusceptible  to  moral  training ;  severity 
and  kindness  alike  fail  to  create  natural  moral  feelings  or 
to  correct  the  depravity.  Shuttleworth,  in  speaking  of 
the  ineflicacy  of  moral  treatment,  recites  his  experience 
with  three  children,  who  at  times  would  appear  models 
of  propriety,  while  at  others  they  had  all  the  character- 
istics of  little  demons.  With  innocent  expression  they 
would  positively  accomplish  the  most  aborninable  mis- 
chief, and,  after  meekly  acknowledging  the  error  of  their 
ways,  would  emphasize  their  apology  by  a  missile  flung 
at  the  head  of  the  person  who  had  attempted  to  bring 
them  to  penitence.  In  some  cases  the  symptoms  appear 
for  the  first  time  in  youth,  as  the  result  of  head  injury  or 
shock,  or  accompanying  epilepsy. 

Later,  the  natural  affection  for  parents  and  relatives, 
as  well  as  normal  social  instincts,  fail  to  appear.  The 
sense  of  shame  is  lacking.  Patients  are  unable  to  dis- 
tinguish between  truth  and  falsehood,  and  steal  sys- 
tematically. There  is  an  absolute  moral  insensibility. 
The  sense  of  right  and  justice  is  lacking.  They  may 
commit  to  memory 'and  recite  parrot-like  the  ten  com- 
mandments or  legal  statutes,  but  these  find  no  response 
in  their  moral  natures.  For  them  laws  are  but  police  in- 
structions, and  their  transgression  simply  a  disobedience 
of  them.  •  Contact  witli  society  or  individuals  does  not 
lead  to  an  attitude  of  simple  indifference  or  negation,  but 
to  anger,  hatred,  and  a  desire  for  revenge.  The  lack  of 
altruistic  feelings  naturally  leads  to  egotism,  which  these 
patients  u.sually  display  to  a  marked  degree. 

The  perceptive  faculty  is  unimpaired.  The  patients 
are  logical  in  thought  and  possess  a  good  memory,  yet 
upon  close  observation  an  intellectual  defect  is  usually 
discernible  in  some  field.  They  are  either  unreasonable 
or  impracticable,  unproductive  and  incapable  of  steady 
occupation  or  unusually  impressionable.     They  may  dis- 
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play  considerable  skill  in  efforts  at  concealment,  deceit, 
and  in  devising  excuses,  etc.,  but  their  craftiness  is  not 
adaptable  to  mental  application  or  regular  employment. 
In  some  cases  the  mental  enfeeblement  is  quite  apparent. 
The  patients  rarely  comprehend  the  meaning  of  life  or 
the  value  of  material  things,  especially  money,  which 
they  lavish  like  a  child.  There  is  a  complete  absence  of 
insight  into  their  own  immorality.  As  children  these 
patients  become  the  despair  of  their  parents  and  the  ter- 
ror of  the  household,  because  of  their  idleness,  vulgarity, 
and  falsehood ;  and  in  youth  a  disgrace  to  the  familj'  be- 
cause of  their  tendency  to  extravagance,  thieving,  and 
vagabondage.  They  never  succeed  in  any  occupation, 
indeed  labor  is  a  burden.  Instead,  they  indulge  in  all 
forms  of  excesses,  especially  alcoholic  and  sexual.  The 
appearance  and  manner  are  sometimes  very  deceptive.  It 
has  been  aptly  said  that  "  they  may  combine  the  most 
innocent,  sometimes  most  engaging  external  appearance, 
with  an  inner  depth  of  cunning  and  iniquity,  which  must 
be  experienced  to  be  appreciated." 

The  physical  S3'mptoms  characteristic  of  the  disease  are 
those  so  frequently  observed  in  other  forms  of  degener- 
acy ;  asymmetries,  faulty  articulation,  choreiform  move- 
ments, strabismus,  a  tendency  to  epilepsy,  etc. 

Although  these  defects  continue  to  manifest  themselves 
throughout  life,  the  course  of  the  disease  is  marked  by 
periods  of  exacerbation.  The  processes  accompanying 
puberty  often  bring  the  symptoms  into  more  promi- 
nence. Later  in  life  alcoholic  and  sexual  excesses  tend  to 
produce  deterioration,  and  ultimately  a  large  number  of 
these  patients  become  inmates  of  penal  or  charitable  in- 
stitutions. Not  infrequently  other  mental  disturbances 
appear  later  in  life,  especially  manic-depressive  insanity 
and  paranoia. 

The  prognosis  is  hopeless.  In  a  few  cases  in  which 
the  moral  defect  has  developed  during  childhood  or  pu- 
berty in  connection  with  epilepsy  or  head  injury,  the 
symptoms  may  disappear  with  the  removal  of  the  causes 
of  these  conditions. 

The  diagnosis  is  a  matter  of  great  importance,  espe- 
cially in  those  cases  in  which  the  patients  have  come  in 
conflict  with  the  law.  The  mere  presence  of  moral  defect 
is  not  sufficient,  as  this  may  as  well  be  the  result  of  a  de- 
fective training  as  of  a  defect  in  the  organization  of  the 
brain.  Therefore,  it  is  essential  to  establish  the  existence 
of  a  congenital  defect  from  which  these  clinical  symp- 
toms have  sprung.  In  establishing  the  presence  of  this 
cerebral  anomaly,  we  have  these  important  factors:  a  de- 
fective heredity,  signs  of  degeneracy  in  the  patient,  such 
as  intolerance  for  alcohol  or  a  tendency  to  epileptoid  con- 
ditions ;  and  the  appearance  of  the  first  signs  of  moral 
defect  at  a  time  when  faulty  environment  and  bad  ex- 
ample could  not  be  responsible,  and  often  when  the 
patients  are  enjoying  every  advantage  of  an  excellent 
education.  In  connection  with  this  we  often  have  the 
absolute  incorrigibility  and  inaccessibility  to  any  form  of 
correction.  The  presence  of  intellectual  impairment,  as 
well  as  emotional  irritability,  add  weight  to  the  diagnosis. 

The  only  hope  for  successful  treatment  is  in  training 
and  education.  Yet,  as  already  indicated,  one  of  the  fun- 
damental symptoms  of  the  disease  is  the  inaccessibility  to 
methods  of  training.  Kerlin  maintained  that  to  educate 
them  only  gave  them  added  power  for  evil,  and  that  they 
should  not  be  allowed  to  prey  upon  society.  However, 
if  removed  from  bad  environment  at  an  early  age  into 
institutions  especially  adapted  to  their  care,  where  they 
may  be  restrained  and  given  religious  training  for  a 
number  of  years,  a  few  patients  will  improve,  but  the 
vast  majority  of  them  will  return  to  old  vices  as  soon  as 
released. 

If  the  disease  is  acquired  on  the  basis  of  epilepsy  or 
head  injury,  it  may  disappear  witli  improvement  of  the 
causes  giving  rise  to  these  conditions.  "These  savages 
in  the  midst  of  culture,"  as Kraflt-Ebing  puts  it,  demand 
for  their  own  as  well  as  the  protection  of  society  detention 
in  charitable  institutions. 

The  following  is  the  history  of  a  case  of  moral  imbe- 
cility which  came  to  the  author's  attention  five  years  ago. 
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The  maternal  grandmother  of  the  patient  was  insane,  and 
the  maternal  grandfather  had  attempted  suicide.  Her 
development  botli  mental  and  physical  was  normal 
until  four  years  of  age,  at  which  time  she  developed  a 
"mean  disposition,  shown  by  hatred  of  her  younger 
brother  and  sister,  whom  she  constantly  annoyed  and 
mistreated.  As  she  grew  older  she  never  exhibited  the 
natural  affection  for  her  parents ;  she  was  never  loving, 
but  always  disobedient  and  deceitful. "  In  spite  of  moral 
and  religious  surroundings,  religious  tendencies  never 
appeared  and  she  never  could  be  relied  upon  to  tell  the 
truth.  Before  puberty  her  hateful  disposition,  intracta- 
bility, and  a  tendency  to  seek  immoral  associates  com- 
pelled her  parents  to  send  her  to  a  convent.  Here  at  fif- 
teen years  of  age,  her  unnatural  sexual  desires,  irregular 
conduct,  moral  perversity,  and  contaminating  influence 
upon  her  associates  necessitated  her  removal  and  commit- 
ment to  the  hospital.  She  was  a  bright  scholar,  pleasant 
and  vivacious  in  manner,  engaging  in  conversation,  and 
possessing  a  fair  knowledge  of  French  and  music.  These 
qualities,  with  her  industry,  made  her  a  general  favorite 
with  her  associates.  To  a  chance  acquaintance  she  might 
appear  a  model  of  propriety,  but  to  those  with  whom  she 
was  closely  associated  there  were  many  evidences  of 
'  moral  depravity.  She  chose  to  associate  most  intimately 
with  those  of  low  moral  tone,  with  whom  she  was  vul- 
gar, at  times  profane  and  even  boisterous.  Her  inti- 
macy with  some  female  nurses  suggested  sexual  perver- 
sion. She  took  every  available  opportunity  to  flirt  or 
converse  with  male  employees,  whose  presence  seemed 
to  fire  her  with  exhilaration.  To  the  physician  she  re- 
cited the  most  preposterous  stories  about  her  sexual  in- 
dulgence and  alcoholic  habits,  wliich  were  also  repeated 
with  even  greater  exaggeration  to  her  associates.  She 
frequently  wrote  to  friends  and  relatives  letters  filled 
with  extravagant  and  untruthful  statements.  A  few 
lines  from  a  letter  to  her  former  teacher  in  the  convent 
offers  a  good  illustration.  "  I  was  going  to  write  you  in 
some  moments  that  I  should  be  in  my  right  senses  to  tell 
you  that  I  had  kept  my  promise,  etc.  .  .  .  Indeed,  I 
have  not  forgotten  the  '  Sacred  Heart ! '  When  I  am  in 
my  right  mind,  and  at  other  times,  I  often  imagine  that 
I  am  going  through  the  regular  programme  of  the  day. 
Sometimes  I  rave  in  French  too.  .  .  .  We  patients  are 
used  to  seeing  each  other  out  of  our  minds  and  we  get 
together  and  talk  very  calmly  over  our  mental  diseases." 
During  menstruation,  which  was  often  painful,  she  was 
frequently  quite  depressed,  unhappy,  and  morose,  and  at 
such  times  would  talk  of  her  future  and  frequently  ex- 
pressed the  wish  that  she  were  dead.  During  the  three 
years  of  residence  at  the  hospital  she  always  positively 
declared  that  she  had  no  desire  to  be  moral,  and  would 
give  herself  up  to  a  life  of  prostitution  when  released. 
Six  months  after  her  discharge,  word  was  received  that 
she  had  left  her  home  and  started  her  immoral  career. 

Allen  M.  Defendorf. 

XXII.  INSANITY  :  PARANOIA.— (Synonyms:  i^'i?na«re 
Yemiecktheit ;  Chronic  Delusional  Insanity ;  Monoma- 
nia ;  Reasoning  Mania ;  Progressive  Systematized  Insan- 
ity.) 

Paranoia  is  a  psychosis  of  insidious  onset,  developmg 
gradually  on  a  defective  basis,  and  is  clinically  character- 
ized by  the  progressive  evolution  of  a  permanent  system 
of  persecutory  and  expansive  delusions  (the  latter  gener- 
ally leading  to  a  change  of  personality);  retrospective 
falsifications  of  memory  and  hallucinations  at  some  period 
but  without  clouding  of  consciousness,  incoherence,  or 
mental  deterioration  except  in  judgment,  which  is  bi- 
assed by  the  delusions.  The  disease  is  a  distinct  entity 
—a  continuous  process  extending  throughout  life,  and 
may  present  remissions  but  no  intermissions,  although 
the  temporary  apparent  subsidence  of  aggressive  symp- 
toms may  be  mistaken  for  such.  It  is  always  primary, 
and  the  varied  affective  disturbances  which  have  been 
alleged  as  the  cause  of  a  so-called  "  secondary  paranoia  " 
are  to  be  considered  as  much  a  part  of  the  disease  as  the 
course  and  outcome. 


History. — Paranoia  was  a  term  used  by  the  best  Greek 
writers  to  denote  insanity,  but  apparently  was  first  em- 
ployed by  modern  writers  in  1764,  when  Vogel  applied  it 
as  a  collective  name  to  nine  different  forms  of  mental  dis- 
ease. Its  first  application  in  its  modern  sense  is  due  to 
Mendel  (1881).  The  next  most  important  contributions 
to  its  elucidation  come  from  French,  German,  and,  later, 
Italian  observers.  The  term  has  thus  far  found  little  fa- 
vor in  England.  Its  application  by  different  writers  in 
different  lands  has  shown  wide  variations,  and  the  varie- 
ties have  been  as  numerous,  many  being  based  on  the  age 
at  onset,  the  character  of  the  delusions  and  halluqinations, 
or  some  particular  feature  which  has  led  to  the  forma- 
tion of  a  special  variety.  This  has  caused  much  unneces- 
sary confusion,  since  the  term  paranoia  has  thus  been 
made  to  include  psychoses  which  have  no  true  paranoiac 
character,  or  even  symptoms  which  appear  only  tempo- 
rarily in  them. 

For  a  very  full  and  interesting  account  of  the  evolu- 
tion of  the  disease-picture,  from  the  "  partial  insanity  " 
of  Boerhaave,  Rush,  and  Kant;  the  "  monomanie  intellec- 
tuelle"  of  Esquirol;  Lasfegue's  "mania  of  persecution"; 
the  "  Vei'ruecktheit "  of  Griesinger,  and  so  on,  see  Mag- 
nan's  lectures  on  "  Chronic  Delusional  Insanity."  * 

Etiology. — Cases  of  paranoia  comprise  about  2  per 
cent,  of  admissions  to  hospitals,  although  in  any  one 
year  this  proportion  may  be  exceeded  or  diminished.  In 
the  last  biennial  period  at  the  Connecticut  Hospital  for 
the  Insane  the  per  cent,  was  6.44,  all  the  cases  having  re- 
ceived thorough  examination  according  to  Kraepelin's 
classification,  with  demonstration  and  confirmation  at  the 
staff  meetings.  From  the  beginning,  however,  182  cases 
have  been  admitted — a  percentage  of  1.9.  Kraepelin 
states  that  more  men  are  affected  than  women,  but  here 
of  the  above  182  cases  only  76  were  men.f 

Paranoia  develops  on  a  defective  basis  or  constitutional 
neuropathic  groundwork.  Although  the  degenerative 
significance  of  the  disease  picture  has  been  doubted,  most 
authors  fully  accept  it.  Berkley  says:  "I  have  never 
seen  a  paranoiac,  in  whose  case  a  full  and  complete  history 
could  be  obtained,  that  did  not  have  an  hereditary  his- 
tory of  drunkenness,  family  neuroses,  or  actual  insanity." 
•In  "most  cases  the  degeneracy  is  hereditary  (abnormal 
character,  psychoses,  constitutional  neuroses,  or  dipso- 
mania in  progenitors);  while  less  often  it  is  the  result  of 
infantile  diseases  of  brain,  defective  development  of  brain 
or  cranium,  etc.  There  may  also  be  a  diminished  power 
of  resistance  in  the  cortical  cells.  Tanzi  and  Riva  found 
heredity  in  77  per  cent,  of  cases,  disturbances  of  devel- 
opment in  9.6  per  cent.,  while  in  the  remaining  14  per 
cent,  hereditary  influences  were  not  demonstrated,  but 
neither  were  they  excluded. 

The  defective  basis  is  recognized  by  peculiar  traits  in 
early  life — moodiness,  dreaminess,  reserve,  sexual  per- 
versions, and  often  by  physical  stigmata.  Some  display 
marked  aptitude  for  special  mental  or  physical  work,  but 
still  more  show  a  certain  incapacity  or  lack  of  persever- 
ance. 

The  full  development  of  the  psychosis  usually  occurs 
between  the  ages  of  twenty-five  and  forty,  but  may  take 
place  in  youth  or  even  in  advanced  life.  In  182  cases 
studied  by  the  writer  the  onset  in  77.9  per  cent,  occurred 
between  the  ages  of  twenty  and  fifty,  and  in  37.8  per 
cent,  between  thirty  and  forty.  Alleged  exciting  causes 
are  acute  diseases,  anaemia,  gastro-intestinal  affections 
with  accompanying  auto-intoxication,  uterine  diseases, 
puberty,  the  climacteric,  trauma,  excessive  mental  stress, 
shock,  excesses,  business  reverses,  deprivation,  and  dis- 
appointment. 

Pathology. — No  definite  anatomical  basis,  except  evi- 
dences of  degeneration  or  anomalies  in  the  brain,  has 
been  demonstrated.  Besides  vascular  anomalies,  "  skull 
asymmetry  is  not  infrequent,  and  corresponding  devia- 
tions from  the  normal  in  the  formation  of  convolutions, 
bridging  of  fissures,  or  an  unusual  direction  of  the  sulci, 

*  Amer.  Jour.  Insan.,  vols.  1.  and  lii.  , 

+  At  the  Worcester  Hospital  in  1900  there  were  admitted  li  cases  of 
paranoic  condition,  of  whom  only  24  were  men. 
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are  more  to  be  expected  than  gross  lesions.  The  atypical 
formations  of  the  convolutions  are  the  most  striking  feat- 
ures in  my  autopsies"  (Berkley).  KrafEt-Ebing  states 
that  "  the  lack  of  coarse  anatomical  processes  explains  the 
fact  that  the  disease  does  not  advance  to  deterioration, 
or  at  least  leaves  the  formal  mechanism  of  judgment  and 
deduction  uninjured." 

Stmptomatologt. — The  principal  feature  is  the  insid- 
ious evolution  of  a  "  stable  system  "  of  persecutory  delu- 
sions, often  requiring  years.  "  Candidates  for  paranoia  " 
early  manifest  abnormalities  of  character,  as  reserve,  sus- 
picion, egotism,  unrestrained  imagination,  or  instability, 
and  are  often  considered  "  peculiar."  Many  present  stig- 
mata of  degeneration.  On  this  premorbid  personality 
appear  distorted  perceptions,  falsified  impressions  of  the 
external  world,  exaggeration  of  trifles,  vague  suspicions, 
and  distrust. 

Deludotis. — The  transition  to  completely  developed  de- 
lusions is  slow.  Jokes,  smiles,  newspaper  items,  ser- 
mons, or  plays  contain  hostile  references.  Everything 
seems  altered ;  things  are  misplaced.  Patients  begin  to 
review  their  past  life  in  the  liglit  of  present  troubles. 
They  may  experience  unpleasant  bodily  sensations  which 
are  correlated  with  their  false  ideas,  and  brood  over  these 
until  their  number  and  intensity  increase,  and  vague  sus- 
picions of  an  intentional  persecution  become  absolute 
certainty.  People  watch  them,  and  the  most  innocent 
actions  are  construed  into  evidences  of  persecution. 

A  real  wrong  may  form  the  premise  of  false  interpreta- 
tions, which  contradict  rational  experience.  Eventually 
the  delusions  become  fixed  and  dominate  the  entire  psy- 
chic life.  Their  content  corresponds  to  the  endowment, 
attainments,  and  social  position  of  the  patients.  Some 
are  controlled  by  witches,  others  possessed,  molested  for 
their  religion,  political  influence,  or  high  station;  they 
are  poisoned,  tortured,  driven  from  business,  etc.  The 
causes  assigned  are  as  varied  as  the  delusions,  but,  what- 
ever their  nature,  all  are  eventually  combined  into  a  per- 
fect mosaic,  which  neither  argument  nor  opposition  can 
destroy. 

With  the  transition  from  vague  suspicions  to  "subjec- 
tive analysis  "  (Regis)  the  soil  is  prepared  for  the  advent 
of  expansive  ideas  and  a  resultant  change  of  personality, 
the  seed  germinating  with  an  attempt  at  "explanation." 
Systematization  and  explanation  weave  events  of  the  en- 
vironment into  the  delusions,  aided  by  hallucinations  and 
retrospective  falsifications  of  their  previous  life.  Patients 
now  seek  to  establish  a  cause  for  their  persecutions. 
Why  are  they  abused  and  tortured,  their  plans  thwarted, 
their  business  ruined,  their  health  and  even  life  endan- 
gered ?  Are  they  different  from  others,  chosen  of  God, 
of  exalted  lineage,  destined  for  lofty  station?  Their  ene- 
mies must  have  some  object.  Insignificant  occurrences 
of  earlier  life  are  magnified  and  brought  into  logical  re- 
lation to  their  jjresent  conditJbn.  In  one  patient  typhoid 
delirium  foreboded  a  new  birth  as  the  "  Immaculate  Con- 
cept. "  Whisperings  in  adjoining  rooms,  mys'terious  dis- 
gufeed  visitors,  and  casual  resemblances  led  a  man  to 
believe  himself  the  son  of  Napoleon  Second  and  to  assume 
the  name  of  Eagle.  To  some,  future  greatness  was  fore- 
boded by  events  apparently  trivial,  but  wliose  real  im- 
portance should  have  been  recognized  at  the  time,  when 
they  might  have  assumed  their  proper  rank  and  thwarted 
the  machinations  of  their  enemies.  Patients  consider 
themselves  president,  commander-in-chief,  statesmen, 
saints,  millionaires,  inventors,  poets,  prophets,  or  at  any 
rate  vastly  superior  to  their  acquaintances  and  exalted 
above  them. 

Tlallucinations. — These  are  always  present  at  some 
time,  but  not  always  numerous  or  prominent.  Auditory 
hallucinations  are  the  most  common.  At  first  there  are 
only  indefinite  noises,  which  are  gradually  resolved  into 
distinct  voices.  These  may  be  heard  in  one  ear  only, 
sometimes  in  both,  and  sometimes  only  "  inwardly."  The 
language  is  generally  indigenous,  but  in  cultured  patients 
foreign  or  dead  languages  may  appear.  There  may  be 
one  or  many  voices,  which  may  or  may  not  be  recognized 
(God,  the  Virgin  Mary,  Christ,  saints,  devils,  relatives, 
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strangers,  male  or  female,  "  the  man  with  the  mournful 
voice,"  etc.).  The  words  maybe  denunciatory,  threat- 
ening, taunting,  reviling,  profane,  and  obscene,  or  encour- 
aging, consoling,  and  calming.  People  are  overheard 
plotting  all  sorts  of  crimes  and  violence,  even  to  sexual 
attacks,  poisoning,  or  murder,  and  often  give  the  patient 
no  rest.  Or  the  Almighty  may  cheer  them  with  promises 
of  final  victory,  boundless  power  and  wealth,  exalted 
station,  etc.  The  content  corresponds  to  the  character 
and  endowment  of  the  individual,  and  the  varieties  are 
too  numerous  to  describe.  The  hallucinations  intensify 
the  delusions,  and  both  react  not  only  to  each  other,  but 
also  to  new  interpretations  of  current  events. 

Hallucinations  of  general  feeling,  taste,  smell,  and  sight 
follow  auditory  hallucinations  in  order  of  frequency. 
Patients  may  express  all  sorts  of  perverted,  unpleasant, 
and  painful  sensations,  from  "electricity,  magnetism, 
vibrations,  acid  sprays,  bullets,  knives,  poisonous  pow- 
ders, etc. "  Taste  may  be  perverted ;  there  is  poison  in 
the  food,  arsenic  in  the  coffee.  Some  paranoiacs  always 
prepare  their  own  food,  and  will  not  drink  except  from 
a  common  supply.  Others  smell  poisonous  or  noxious 
vapors,  chloroform,  fsecal  odors.  The  rarity  of  visual 
halluciations  is  fortunate,  as  it  diminishes  the  probability 
of  assaults.  In  a  few  cases  innumerable  hallucinations 
may  persist  for  many  years.  One  of  my  patients,  a  re- 
fined and  cultivated  woman,  has  been  troubled  for  twen- 
ty-five years  by  auditory  and  olfactory  hallucinations, 
without  perceptible  deterioration. 

Train  of  Thmiglit. — This  is  well  ordered,  and  educated 
patients  in  particular  display  great  acumen  in  their  ar- 
guments, appeals  for  redress,  statements,  and  letters. 
Their  premises  may  be  real  or  imaginary,  but  in  either 
case  the  resultant  deductions  are  perfectly  coherent,  al- 
though a  morbid  transformation  of  constantly  surging 
percepts  and  concepts  essentially  influences  their  elabora- 
tion. What  Professor  Dodge,  of  Wesleyan,  calls  "the 
interplay  of  present  with  past  experience  "  is  never  abol- 
ished, and  Dr.  Charles  W.  Page  states  that "  the  evidences 
of  the  senses  are  sifted  and  scanned,  but,  as  the  result  of 
some  original  distortion  of  mental  power,  the  conclusions 
drawn  therefrom  are  abnormal.  Consequently  the  sys- 
tem of  experience  which  is  built  up  is  in  harmony  only 
with  the  vicious  constitutional  obliquity  of  the  paranoiac, 
who  will  note  discrepancies  in  his  statements,  and  yet  be 
entirely  satisfied  with  fabricated  explanations,  which  con- 
vince none  but  the  author. "  In  other  words,  the  prog- 
ression of  ideas  is  logical,  but  the  standpoints  are  dis- 
placed, the  ethical  sense  is  defective,  patients  see  no 
incongruity  between  actual  and  assumed  facts,  and  their 
delusions  persist  though  their  empirical  supitorts  collapse. 
"With  all  their  misconceptions  and  misconstructions, 
paranoiacs  retain  for  many  year^  the  power  of  thinking 
logically  and  clearly  upon  subjects  other  than  those  which 
touch  their  own  false  impressions  "  (Berkley). 

Judgment  shows  considerable  weakness,  since  it  is  W- 
assed  by  the  delusions,  and  there  is  marked  inaccessibil- 
ity to  arguments.  With  the  emergence  of  expansive  ideas 
false  premises  constantly  arise  which  cannot  be  criticised 
or  corrected,  but  are  accepted  and  utihzed  indiscrimi- 
nately. Perception  is  usually  keen,  but  often  distorted; 
orientation  is  always  normal,  and  consciousness  clear. 
Attention  is  largely  directed  to  matters  concerning  the 
ego,  and  often  wanders  from  matters  outside  the  delu- 
sions. Paranoiacs  have  no  genuine  insight  into  their  dis- 
ease, but  may  present  numerous  hypochondriacal  com- 
plaints for  which  they  seek  treatment,  and  which  they 
defend  with  great  ingenuity.  They  display  a  monstrous 
overestimation  of  self  and  an  exaggerated  self-conscicftis- 
uess,  as  well  as  a  lively  feeling  of  independence. 

Memory  is  good,  except  for  false  interpretations  of  past 
events  which  fortify  their  delusions  (retrospective  falsi- 
fications of  memory).  At  times  patients  are  under  a  ve- 
hement emotional  stress,  but  show  no  independent  emo- 
tional disturbances.  They  know  well  how  to  control 
\"emselves,  and  often  dissimulate  their  apprehensions. 
At  flr^t  they  are  despondent,  later  shy,  morose,  and  irri- 
table, then  fearful,  and  finally  angry  and  vengeful,  al- 
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though  a  few  are  resigned  or  even  cheerful.  Ultimately 
most  are  apt  to  become  consequential,  intolerant,  or 
haughty.  Many  show  a  remarkable  indifference  in  de- 
scribing their  criminal  acts,  whose  nature  and  conse- 
quences they  fully  recognize. 

Conduct.— This  may  be  so  well-ordered  that  for  a  long 
time  no  suspicion  of  insanity  is  entertained.  The  early 
seclusiveness  of  paranoiaes,  their  suspicions,  peculiarities 
of  dress  and  manner,  are  regarded  as  only  "  eccentricities, " 
even  when  they  begin  to  complain  of  abuses.  This  is 
partly  due  to  their  keen  reasoning,  and  pai'tly  to  their 
plausible  interpretations.  A  teacher  engaged  in  contro- 
versies with  scholars,  parents,  and  committees  for  fifteen 
years  before  her  disease  was  recognized.  An  excellent 
artisan  left  place  after  place  in  various  towns  because  he 
could  get  no  redress  for  his  "  wrongs. "  During  this  time 
he  was  imprisoned  several  times  for  assaults. 

One  patient  airs  his  grievances  in  the  press ;  another 
frequently  appeals  to  the  authorities  for  protection ;  oth- 
ers write  to  dignitaries,  politicians,  actresses,  and  so  on, 
before  their  sanity  is  questioned.  One  woman  kept  a 
record  of  several  changes  of  residence  for  two  years  prior 
to  her  admission  to  the  hospital,  "  to  escape  operations 
performed  on  her  at  night. "  Many  adopt  disguises  for 
self- protection,  one  patient  wearing  a  "  Buffalo  Bill  wig. " 
But  disguises  or  removals  give  no  permanent  security. 
Wherever  they  go — on  land  or  sea,  even  "to  the  utter- 
most parts  of  the  earth," — they  cannot  elude  their  ene- 
mies. If  they  should  slay  some,  others  will  take  their 
places ;  their  troubles  end  only  at  death. 

With  the  advent  of  expansive  ideas  patients  may  apply 
for  important  offices,  propose  marriage  to  exalted  person- 
ages, write  books,  promote  inventions,  etc.  They  neglect 
business  and  family,  alienate  friends,  and  become  callous 
to  all  but  their  own  concerns.  Some,  however,  are  capa- 
ble of  varied  productive  work  for  years,  although  their 
activity  is  often  purely  mechanical.  Everything  centres 
in  the  ego.  They  will  not,  indeed  cannot,  take  advice ; 
meet  all  objections  with  an  incredulous,  superior  air,  and 
their  convictions  remain  unshaken.  When  finally  they 
succeed  in  an  "  explanation  "  they  become  very  dangerous 
to  the  community,  since  they  are  almost  sure, to  attempt 
a  murderous  assault.  Since  legal  redress  is  impossible 
they  take  the  law  into  their  own  hands.  A  paranoiac 
shot  at  a  milkman  because  "he  had  poisoned  his  cattle 
and  bewitched  his  sister. "  Another  nearly  killed  an  inno- 
cent man  whom  he  deemed  a  secret  agent  of  a  hostile 
government.  Presidents,  kings,  bankers,  scientists, 
physicians,  husbands,  wives,  children,  acquaintances,  or 
a  casual  passer  are  numbered  among  the  victims  of  this 
dangerous  class.  Often,  indeed,  the  first  revelation  of 
paranoia  comes  from  an  homicidal  attack. 

When  the  disease  is  legally  as  well  as  clinically  recog- 
nized and  patients  are  committed  to  a  hospital,  they  may 
at  first  conceal  their  delusions,  sometimes  for  a  long  time, 
but  sooner  or  later  they  "are  discovered  by  their  ene- 
laies,"  and  finally  they  may  regard  the  physicians,  atten- 
dants, or  even  fellow-patients  as  "  accornplices. "  Some- 
times they  bear  their  "  imprisomment "  with  a  certain 
dignity,  and  again  consider  it  the  culmination  of  their 
troubles.  As  a  rule  they  keep  to  their  rooms  and  form  no 
associations  with  others.  Their  pockets  are  often  stuffed 
with  documej»ts  substantiating  their  claims,  copies  of  le- 
gal records,  memoranda,  and  bulky  letters.  Their  corre- 
spondence is  usually  voluminous.  Residence  io  a  hospi- 
tal does  not  render  them  less  dangerous,  and  they  are 
always  liable  to  make  unexpected  and  treacherous  at- 
tacks, especially  during  exacerbations.  More  than  one 
physician  or  attendant  has  lost  his  life  through  careless 
disregard  of  this  propensity. 

Course. — The  course  of  paranoia,  when  fully  estab- 
lished, is  progressive  and  prolonged  throughout  life. 
Several  stages  have  been  described,  to  which  there  is  no 
objection  if  we  bear  in  mind  that  there  are  many  varia- 
tions from  the  type,  that  the  boundaries  are  not  sharp, 
and  the  transitions  are  often  imperceptible. 

The  typical  course  is  as  follows:  On  a  defective  consti- 
tutional basis,  evidenced  in  childhood,  youth,  or  even  up 


to  the  period  of  involution  by  various  "peculiarities" 
already  described,  sooner  or  later  there  arise  vague  doubts, 
suspicions,  fears,  erroneous  interpretations,  or  breedings 
over  matters,  often  trivial,  which  a  healthy  mind  would 
overlook  or  soou  dismiss.  Hypochondriacal  complaints 
are  apt  to  occur.  Add  to  these  a  certain  amount  of 
introspection,  and  we  may  fittingly  call  the  whole  the 
stage  of  incubation.  This  may  and  often  does  last  for 
months  or  even  years,  and  during  its  continuance  patients 
are  never  supposed  to  be  more  than  eccentric  or  "  cranky," 
unless  they  come  under  the  observation  of  a  trained  phy- 
sician. 

Having  gradually  passed  the  border-line  of  sanity,  para- 
noiaes enter  on  the  second  stage— that  of  delusions  and 
hallucinations.  Here  the  doubts  and  suspicions  are  com- 
pacted into  a  delusional  structure,  which  gradually 
acquires  symmetry— one  false  idea  fitting  into  or  leading 
to  another — until  a  stable  system  of  persecutory  delusions 
is  evolved.  This  is  aided  by  the  hallucinations,  which 
are  of  central  origin,  are  largely  auditory  (first  vague 
noises,  then  voices),  and  increasingly  torment  the  patients. 
The  character  of  the  delusions  and  hallucinations  has 
already  been  described. 

The  third  stage  may  be  styled  that  of  "  delusional  ex- 
planation and  subjective  analysis,"  with  either  exaltation 
or  change  of  personality.  While  heretofore  paranoiaes 
have  partially  analyzed  and  arranged  their  delusions, 
perhaps  instinctively,  they  now  give  them  a  more  com- 
plete and  logical  interpretation.  They  require  a  reason 
for  their  persecutions,  which  are  so  numerous  and  con- 
stant that  they  must  be  different  from  ordinary  individ- 
uals. They  review  their  whole  past,  and  discover  in 
many  occurrences  indications  that  should  long  ago  have 
convinced  them  that  they  were  set  apart  from  and  superior 
to  their  fellows.  Their  mental  abilitj'  was  greater,  their 
morals  were  more  lofty,  their  religion  was  purer,  their  pro- 
ductive capacity  was  larger ;  thej'  had  often  received  spe- 
cial attentions  and  positions ;  they  recall  mysterious  or  sig- 
nificant visitors ;  others'  trials  were  due  to  ordinarjr  causes 
— theirs  to  special  causes.v  These  retrospective  falsifica- 
tions may  be  confirmed  by  the  voices,  which  maj'  now  be 
consoling  or  prophetic.  The  question  arises :  Am  1  per- 
secuted because  I  am  superior,  or  am  I  exalted  on  account 
of  my  persecutions?  Whatever  the  answer,  by  an  inge- 
nious train  of  reasoning  the  past  and  present,  delusions 
and  hallucinations,  persecutions  and  exaltation — in  short, 
everything  assists  in  establishing  their  new,  or  rather 
"rightful,"  personality.  The  previous  intense  mental 
stress  is  now  resolved  into  a  calm  assurance,  and  the 
"world  saviour,"  the  "chosen  one,"  the  "Immaculate 
Concept,"  the  "prophet,  priest,  or  king,"  the  president, 
statesman,  scientist,  poet,  and  ^o  on,  appear  ki  their  true 
light  and  demand  recognition.  The  seeming  equability 
of  the  patients  does  not  prevent  them  from  forming  plans 
ruthlessly  to  secure  and  maintain  their  "rights,"  but 
rather  favors  them,  and  they  now  are  even  more  danger- 
ous than  in  the  second  stage.  While  less  obtrusive,  they 
are  more  treacherous. 

The  fourth  stage  is  called  by  Berkley  "  the  stage  of 
quietude,  in  which  a  degree  of  weak-mindedness  is  appar- 
ent on  close  examination,  but  in  which  there  is  nothing 
approachiog  dementia  except  in  a  minor  number  of  in- 
stances. "  These  latter  cases  the  writer  would  include 
under  the  head  of  paranoid  dementia.  Impressions  from 
the  external  world  often  fail  to  reach  the  patients,  whose 
attention  is  directed  exclusively  to  their  own  concerns ; 
or,  reaching  them,  fail  to  impress.  Defendorf  says  ("  Lec- 
tures on  Psychiatry,"  Yale  Medical  School) :  "  After  a  du- 
ration of  many  years  (in  one  case  thirty-five),  a  moderate 
amount  of  mental  weakness  appears,  when  patients  be- 
come incapable  of  application,  take  less  notice  of  their 
environment,  and  less  care  of  themselves.  In  some  cases 
the  disease  may  seem  to  be  at  a  standstill  for  years,  while 
in  others  partial  remissions  occur  during  which  patients 
may  be  able  to  rejoin  their  family,  but  are  rarely  in  a 
condition  to  resume  their  accustomed  occupation."  If 
allowed  to  go  home  they  should  be  carefully  watched. 

Authors  liave  described  several  forms  of  paranoia — 
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early,  late,  querulent,  erotic,  religious,  alcoholic,  halluci- 
natory, acute,  and  chronic — some  of  which  merit  a  brief 
notice.  There  has  been  a  tendency  to  overdo  this  subdi- 
vision, thus  obscuring  the  general  picture.  In  all  forms 
the  fundamental  symptom — persistent,  systematized  delu- 
sions of  persecution — is  practically  the  same,  but  the  pic- 
ture is  colored  by  various  factors.  According  to  my 
view,  paranoia  is  always  chronic  and  the  age  at  onset  im- 
material, except  that  querulency  appears  later  than  the 
other  forms,  and  leads  more  rapidly  to  deterioration. 

In  querulency,  first  described  by  Hitzig  in  1895,  a  few 
cases  present  sufficient  peculiarities  to  merit  description. 
The  psychosis  is  of  gradual  onset,  the  conduct  of  patients 
is  due  to  an  actual  delusion,  and  the  ideas  of  legal  injury 
are  associated  with  a  single,  very  definite  standpoint,  to 
which  they  always  recur.  The  exciting  cause  is  usually 
some  real  event,  possibly  a  legal  injustice,  an  unfair  de- 
cision or  adjustment  of  claims,  or  an  editorial,  all  of 
which  are  delusionally  explained.  Hence  the  patients 
enter  a  suit  in  either  civil  or  criminal  coui'ts,  or  both,  and 
when  the  decision  is  adverse  carry  the  case  to  the  highest 
tribunals,  and,  failing  satisfaction  or  a  "just  verdict" 
from  these  appeals,  apply  in  person  or  by  letter  to  magis- 
trates, legislators,  cabinet  officers,  and  even  the  president 
or  king.  To  confirm  their  claims  they  carry  about  copies 
of  court  decisions,  voluminous  documents,  newspaper 
clippings,  etc. 

However  amenable  at  first,  they  soon  reach  a  point 
where  they  cannot  give  any  credit  or  attach  any  impor- 
tance to  the  opinions  of  others,  and  in  this  respect  their 
judgment  is  entirely  biassed  or  obscured.  Their  memory 
is  unusually  retentive,  and  they  delight  to  air  their  legal 
lore  on  all  occasions.  Their  conversation  and  letters 
teem  with  legal  phrases  and  quotations.  Consciousness  is 
clear  and  thought  coherent,  but  they  show  limited  idea- 
tion by  constant  and  tiresome  recurrence  to  their  delu- 
sions. While  there  is  usually  no  change  of  personality, 
patients  display  a  heightened  self -feeling,  a  certain  opti- 
mistic superiority,  an  over-estimation  of  self.  At  the 
same  time  they  are  easily  irritated,  and  shower  scurrilous 
abuse  and  accusations  of  injustice,  venality,  and  perjury 
on  all  opponents. 

There  is  an  increasing  enlargement  of  the  delusions, 
which  are  deeply  rooted  in  the  mental  personality  and 
worked  up  into  a  system.  Hallucinations  are  rare.  A 
striking  feature  is  the  senseless  way  in  which  patients 
neglect  their  family  and  business,  squander  their  money 
on  and  devote  themselves  to  a  cause  which  does  not  merit 
the  attention  bestow^ed  on  it, 

Proward,  litigious,  and  even  weak-minded  persons  may 
sometimes  pester  the  courts  in  a  way  similar  to  that  of 
querulents,  but  proof  of  actual  delusions  on  which  litiga- 
tion is  based,  the  complete  inaccessibility  to  instruction 
or  argument,  the  injudicious  conduct,  and  the  persistence 
of  symptoms  for  years  facilitate  the  differentiation.  The 
limitation  of  thought  may  explain  the  mental  deterioration 
which  occurs  earlier  and  is  more  marked  than  in  other 
forms  of  paranoia,  but  never  comes  to  complete  dementia. 

In  erotic  paranoia  patients  imagine  themselves  admired 
or  loved  by  persons  of  the  opposite  sex,  and  usually  of 
higher  rank.  Their  love  is  romantic  and  platonic,  and 
may  last  for  years  before  it  is  divulged,  except  by  casual 
meetings  or  occasional  remarks.  The  most  trifling 
things,  such  as  a  nod,  smile,  rosebud,  costume,  flight  of 
birds,  etc.,  are  mystic  or  symbolic.  The  loved  one  ap- 
pears at  the  window  as  they  pass,  attends  the  same 
church,  and  gives  "significant  looks."  "All  know  it, 
but  say  nothing  directly."  The  delusions  may  exist  for 
years  before  they  are  betrayed  by  actions,  or  the  "affini- 
ties" are  annoyed  by  attempts  at  interviews  or  threats. 
In  all  cases  the  love  is  believed  to  be  mutual.  Where 
sexual  excitement  exists  it  usually  assumes  the  form  of 
perversion  or  onanism,  and  is  specially  intense  at  night. 
Hallucinations  are  infrequent  and  transitory.  When  the 
delusions  become  fixed  and  patients  obtrusive  by  inter- 
views, indecent  letters,  etc. ,  their  conduct  leads  to  arrest 
and  commitment  to  a  hospital. 

In  religious  paranoia  patients  begin  to  manifest  morbiij 


religious  tendencies  during  adolescence.  Prolonged  ab- 
stinence from  food,  protracted  meetings,  excessive  study 
of  the  Bible  eventually  upset  a  weak  personality.  Texts 
are  misapplied  or  rigidly  construed,  practice  is  swamped 
by  theory,  works  are  perverted  by  misdirected  faith,  and 
e  ventuall  v  delusions  of  inspiration  and  exaltation  arise  and 
develop  logically  into  a  system,  which  gradually  assumes 
a  fantastic  garb.  More  w  omen  are  affected  than  men.  Pa- 
tients become  Messiahs,  saints,  prophets,  or  parents  of  a 
new  and  greater  Christ.  Many  have  mystical  intercourse 
with  Christ,  the  Virgin,  or  angels.  Some  indulge  in  sex- 
ual perversions,  and  all  are  more  or  less  erotic.  They  are 
the  plagues  of  clergymen  and  unendurable  to  the  com- 
munity, which  eventually  demands  their  seclusion.  They 
are  not  very  dangerous  unless  opposed,  but  occasionally 
one  attempts  to  sacrifice  one  or  more  members  of  his 
family  by  "  direct  command  of  God. "  All  are  absolutely 
inaccessible  to  reasoning. 

Alcoholic  paranoia  is  characterized  by  partially  syste- 
matized delusions  of  infidelity,  irritability,  occasional  vio- 
lence, and  homicidal  or  even  suicidal  tendencies.  Delu- 
sions are  concealed  or  denied  during  hospital  residence, 
but  reappear  on  discharge. 

Diagnosis. — This  rests  upon  the  evidence  of  defective 
endowment,  early  "  peculiarities"  of  conduct  and  manner, 
slow  onset,  gradual  development  of  a  stable  system  of 
persecutory  delusions,  hallucinations,  retrospective  falsi- 
fications of  memory,  exaltation  or  change  of  personality, 
and  violent  assaults,  with  preservation  of  clear  conscious- 
ness, coherence,  and  absence  of  marked  mental  deteriora- 
tion for  many  years.  Persecutory  delusions  appear  in 
other  psychoses,  but  often  are  purely  episodal,  and  must 
always  be  considered  with  the  course  of  the  disease. 
Many  cases  have  been  classed  as  pure  paranoia  which 
really  belong  to  the  paranoid  forms  of  dementia  prtecox 
(Kraepelin).  In  them  the  onset  is  more  acute,  the  delu- 
sions develop  rapidly  (often  inside  a  month),  their  sense- 
lessness' often  transcends  the  bounds  of  credibility,  they 
frequently  disappear  to  make  room  for  others,  and  are 
largely  somatic.  Hallucinations  are  numerous  and  play 
an  important  r61e.  There  are  pronounced  sadness  or  anx- 
iety, abrupt  changes  of  disposition,  periods  of  excitement, 
and  sometimes  stupor.  There  is  occasional  flightiness, 
the  train  of  thought  is  confused,  and  there  is  little  ten- 
dency to  harmonize  the  delusions  with  the  previous  life. 

Kraepelin  distinguishes  two  groups  of  paranoid  demen- 
tia. The  first  terminates  in  marked  deterioration  inside 
of  two  years.  The  second  may  last  for  years  without 
much  deterioration,  there  is  some  attempt  at  a  "system," 
and  the  delusions  are  fantastic — absurd  somatic  symp- 
toms characterized  by  neologisms  (flesh  bulging,  blood 
stilling,  heart  crack,  spectrones,  etc.).  The  thoughts  are 
read,  clianged,  or  withdrawn,  and  there  may  be  two  per- 
sons in  the  body— one  hostile,  the  other  friendly.  The 
acute  hallucinatory  paranoia  of  some  writers  should  be 
included  in  these  groups,  or  with  alcoholic  delusional 
insanity. 

A  few  cases  of  dementia  paralytica,  dementia  senilis, 
and  melancholia  of  involution  present  a  temporary  resem- 
blance to  paranoia,  but  can  be  distinguished  by  the  ab- 
sence of  gradually  developed  and  logically  elaborated 
delusions  which  permanently  dominate  the  entire  psychic 
life,  and  by  the  presence  of  characteristic  physical  symp- 
toms, with  mental  deterioration. 

•  Prognosis.— This  is  absolutely  unfavorable  and  no 
genuine  case  ever  ends  in  recovery,  although  remissions 
may  occur,  which  are  more  apparent  than  real.  Patients, 
however,  are  never  reduced  to  a  condition  of  complete 
dementia,  and  after  very  many  years  display  only  a  mod- 
erate blunting  of  the  higher  faculties  and  finer  feelings, 
a  moral  anergy,  a  decreasing  energy  of  action  and  capac- 
ity for  work,  and  a  limitation  of  the  spheres  of  interest, 
which  are  sometimes  mistaken  for  intellectual  defect. 
Some  writers  state  that  involution  occurs  earlier  in  para- 
noiacs,  and  senility  may  color  their  last  years  by  its  char- 
acteristic anatomical  degenerations. 

Treatment.— In  the  fully  developed  disease  it  is  essen- 
tial that  patients  be  confined  in  a  hospital,  on  account  of 
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their  menace  to  the  safety  of  the  community.  Here  the 
regular  routine,  occupation,  plenty  of  fresh  air,  suitable 
diet,  and  various  diversions  may  at  least  postpone  mental 
weakness  and  partially  ameliorate  the  condition.  Unhap- 
pily most  paranoiacs  rebel  against  confinement,  struggle 
for  freedom  until  their  energies  are  paralyzed,  con- 
sider every  one  around  them  as  persecutors,  and  threaten, 
plot  against,  or  even  attack  them.  Hence  at  all  times 
they  require  careful  watching  to  prevent  injuries  and 
fatalities.  Drugs  are  not  indicated  except  an  occasional 
sedative  to  allay  excitement.  In  the  future  treatment 
should  be  directed  more  and  more  to  the  premorbid,  pro- 
dromal, and,  above  all,  prenatal  factors.  If  marriage 
could  be  regulated,  or  the  hereditarily  defective  be  se- 
cluded from  early  childhood  with  suitable  environment 
and  training,  mental,  moral,  and  physical,  much  might 
be  done  to  prevent  the  evolution  of  this  psychosis. 

Lack  of  space  precludes  discussion  of  the  important 
medico-legal  aspect  of  paranoia. 

James  Mortimer  Keiiision. 

XXm.  INSANITY,  PUERPERAL.— The  term  puerperal 
Insanity  is  descriptive  and  does  not  need  a  definition,  but 
it  requires  qualification.  In  the  early  classifications  of 
mental  disturbance  names  were  given  to  symptom  groups 
to  correspond  with  the  disease  conditions  which  appar- 
ently gave  rise  to  them.  However,  we  now  know  that 
the  Relationship  which  was  thought  to  be  causative  is 
really  only  one  of  association.  Tuke's  dictionary  says;  * 
"  There  is  no  special  form  of  insanity  which  is  to  be  dis- 
tinguished as  puerperal  insanity ;  for  though  the  various 
symptoms  of  mental  disorder  may  appear  in  certain  rela- 
tionships more  commonly  with  puerperal  conditions  than 
with  others,  yet  there  is  nothing  really  special  as  to  the 
form  of  the  disorder."  Cloustonf  describes  puerperal 
insanity  as  a  separate  form,  limited  to  the  first  six  weeks 
after  confinement.  He  also  says:  "By  far  the  majority 
of  cases,  and  by  far  the  most  acute  and  characteristic 
cases,  occur  within  the  first  fortnight."  The  latter  defi- 
nition, which  is  the  commonly  accepted  one,  suggests 
that  there  is  an  essential  relation  between  the  'phenomena 
of  parturition  and  the  puerperal  state,  and  the  insanity 
which  develops.  However,  it  must  be  remembered  that 
physical  disease  during  the  puerperium,  or  even'severely 
untoward  conditions  in  the  environment  of  the  woman, 
do  not  of  themselves  produce  insanity.  We  have  only  to 
recollect  under  what  calamitous  conditions  women  fre- 
quently give  birth  to  children,  and  how  commonly  infec- 
tion or  auto-intoxication  in  some  form  follows  labor,  and 
even  extreme  traumatism,  yet  there  is  no  mental  disturb- 
ance. Besides  the  disturbance  or  aberration  of  cerebral 
functioning  and  the  different  factors  wliich  stand  in  ap- 
parent causal  relation  to  the  manifestations  which  result, 
there  is  to  be  considered  the  cerebral  potentiality  of  the 
individual.  The  form  in  which  the  insanity  may  be 
manifested  is  not  the  product  of  any  specific  cause,  re- 
sulting in  the  development  of  a  definite  symptom  group; 
but,  on  the  contrary,  a  process,  varying  within  wide 
limits  as  to  its  intensity  and  form,  depending  upon  the 
degree  of  defect  in  the  individual  for  its  extent,  and  upon 
her  environment  for  the  nature  of  its  manifestations.  It 
is  true  that  mental  aberration  Is  frequently  associated 
with  the  different  developmental  epochs  in  t,he  life  of  the 
individual,  and  in  women  especially  with  puberty  and 
maternity.  But  to  say  that  puberty,  the  period  of  ado- 
lescence, or  maternity,  stands  in  causal  relation  with  any 
particular  form  of  insanity  seems  to  be  an  unwarranted 
deduction,  when  we  take  into  consideration  the  fact  that 
all  women  pass  through  the  epoch  of  puberty,  the  period 
of  adolescence,  and  most  women  bear  children ;  but  only 
a  comparatively  small  number  ever  become  mentally  dis- 
turbed as  a  result.  Besides,  when  mental  disturbance 
does  occur,  it  is  most  frequent  in  primlp^rse,  especially 
if  they  have  passed  the  age  of  thirty  years.  Then,  too, 
the  insanity  bears  no  direct  relation  to  the  condition  of 

*Tuke:  "  Dictionary  of  Psychological  Mefliclne,"  article  "Puerpe- 
ral Insanity." 
+Clouston:  " Mental  Diseases."    Lecture  13,  " Puerperal  Insanity." 


the  mother  during  the  period  of  gestation,  the  severity  of 
the  labor,  the  presence  of  disease  during  the  puerperium, 
nor  the  exigencies  of  the  period  of  lactation.  However, 
mental  alienation  occurring  during  any  one  of  these  pe- 
riods does  bear  a  constant  relation  to  the  degree  of  defect 
in  the  nervous  organization  of  the  woman ;  and  the  ex- 
tent of  this  defect  will  determine  the  character  of  the 
insanity,  the  point  in  the  cycle  of  maternity  at  which  it 
will  be  manifested,  its  form,  nature,  and  termination. 
The  fact  that  puerperal  insanity  occurs  most  frequently 
in  primiparse  makes  the  foregoing  deduction  obvious. 
The  occurrence  of  insanity  after  the  birth  of  the  first 
child  means  simply  that  the  cerebral  potentiality  of  the 
woman  was  not  equal  to  the  strain  of  maternity.  Even 
in  those  cases  in  which  the  outbreak  of  mental  disturbance 
occurs  after  the  birth  of  other  children,  the  histories  of 
all  of  the  cases  coming  under  our  observation  show  that 
there  was  some  degree  of  mental  aberration  after  previ- 
ous confinements ;  so  that  between  the  primipara  and  the 
multipara  there  is  really  no  difference  except  as  to  the 
degree  of  instability  and  possible  untoward  conditions  of 
environment. 

When  we  stop  to  consider  how  women  are  warring 
against  their  natural  position  in  relation  to  the  reproduc- 
tion of  the  species,  while  the  competition  of  social  and 
industi'ial  life  and  the  growing  desire  to  avoid  anj'  respon- 
sibihty  which  interferes  with  material  advancement  or  so- 
cial opportunity  is  so  strong,  it  is  not  surprising  that  we 
should  find  so  many  disturbances  of  the  nervous  system 
associated  with  the  bearing  of  children;  nor  that  this 
originally  physiological  function  and  process  should  be 
credited  with  the  untoward  results  which  so  often  ac- 
company and  follow  it.  There  are  probably  very  few 
women  who  enter  upon  the  period  of  gestation  without 
some  misgivings  and  more  or  less  resentment,  because  of 
the  physical  discomfort  connected  with  their  condition, 
as  well  as  the  annoyance  resulting  from  interference  with 
their  pleasures  and  social  opportunities.  It  is  certain 
also,  if  she  has  borne  children  before,  that  the  mental  atti- 
tude of  the  woman  toward  her  condition  will  J)e  largely 
influenced  by  personal  experience  of  the  discomforts,  an- 
noyances, and  dangers  of  maternity.  Aside  from  the 
occasional  woman  in  whom  the  function  of  child-bearing 
continues  to  be  a  physiological  process,  there  is  practi- 
cally always  more  or  less  disturbance  of  health  during 
pregnancy,  either  physical  or  mental;  and  when  we  re- 
member the  intimate  association  of  the  nervous  system 
with  the  functional  activity  of  the  reproductive  organs  in 
women,  and  how  quickly  disturbance  in  the  one  is  re- 
sponded to  by  disturbance  in  the  other,  we  ought  to  ex- 
pect that  there  would  be  more  or  less  intimate  association 
of  mental  disturbance  with  child-bearing.  Again,  on  the 
physical  side,  we  have  to  consider  the  effect  of  accident 
and  disease  during  the  period  of  gestation,  complications 
of  the  act  of  parturition,  or  its  excessive  prolongation  on 
account  of  disease  in  the  mother,  deformity  or  malposi- 
tion of  the  child. 

Eollowing  labor  are  the  risks  from  post-partum  hemor- 
rhage, septic  infection,  and  the  ill  effects  of  subinvolu- 
tion; while,  during  the  period  of  lactation,  her  inability 
to  nourish  both  the  child  and  herself,  or  the  strain  of  its 
care  and  attention,  in  addition  to  other  duties,  may  seri- 
ously affect  the  health  of  the  mother,  and  therefore  the 
welfare  of  the  nervous  system.  The  effect  of  pregnancy 
upon  the  nervous  system  of  the  woman,  and  the  peculiar 
susceptibility  of  women  to  causes  of  mental  disturbance 
during  the  puerperium  are  so  well  known,  even  among 
the  laity,  as  to  have  resulted  in  a  definite  tradition,  with 
certain  conventional  rules  for  the  conduct  of  the  pregnant- 
woman  and  the  ordering  of  her  environment  during  the 
period  of  gestation  and  after  labor.  These  ill  effects 
seem,  too,  to  increase  with  civilization  and  its  require- 
ments. In  other  words,  along  with  the  increased  capac- 
ity to  enjoy  there  goes  a  proportionate  tendency  to 
suffer.  While  frequent  child-bearing,  overcrowding,  and 
bad  surroundings  in  the  tenement  districts  of  the  city, 
exposure  and  overwork  in  the  country  among  the  poor, 
bring  a  train  of  physical  ills  to  complicate  maternity, 
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high-pressure  intellectual  life  and  social  competition 
have  an  equally  disastrous  effect  upon  the  well-to-do. 
So  that  whatever  weakness  or  defect  may  exist  in  the 
mother  is  exaggerated  by  her  condition,  and  what  was 
originally  a  physiological  process  becomes  a  pathologi- 
cal one;  out  of  which  develop  a  host  of  conditions,  most 
of  which  are  temporary,  but  often  they  destroy  the  phys- 
ical or  mental  health  of  the  woman. 

It  is  seldom,  liowever,  that  the  woman  is  both  physi- 
cally and  mentally  ill  at  the  same  time.  On  the  contrary, 
it  is  quite  infrequent  to  find  mental  disturbance,  other 
than  delirium,  associated  with  the  accidents  of  labor  or 
with  septicaemia;  while  the  victim  of  the  insanity  of  preg- 
nane}', as  a  rule,  has  a  normal  labor  and  puerperium. 
It  is  true  that  the  pregnant  or  parturient  woman  is  fre- 
quently hysterical  and  neurasthenic,  because  of  nervous 
instability  brought  about  by  untoward  conditions  in  her 
environment,  operating  during  the  cycle  of  maternity; 
and  there  may  and  do  develop  marked  changes  in  her 
character  and  disposition,  but  these  disturbances  disap- 
pear after  tlie  birth  of  the  child.  The  various  disturb- 
ances associated  with  maternity  simply  prove  what  we 
know  to  be  a  physiological  fact — that  is,  the  intimate  as- 
sociation between  the  function  of  reproduction  and  the 
activities  of  the  rest  of  the  organism, — while  the  greater 
instability  of  the  nervous  system  in  women  renders  con- 
spicuous and  prominent  those  changes  which  the  concen- 
tration of  her  vital  forces  in  the  process  of  reproduction 
makes  possible  and  renders  apparent;  because  under 
modern  social  conditions  the  nervous  system  is  not  equal 
to  the  task  of  controlling  its  own  manifestations  and 
meeting  the  extra  demands  upon  it. 

It  is  probable  tliat  those  women  who  become  insane 
during  the  puerperium  have  also  manifested  some  sign 
of  mental  disturbance  during  the  period  of  gestation  ;  but 
it  has  been  overlooked  because  domestic  tradition  makes 
those  familiar  with  the  individual  expect  some  departure 
from  the  normal  and  usual  habits  of  the  woman,  and 
the  changes  in  her  character  and  conduct  are  attributed 
to  anything  but  the  real  cause. 

We  have  never  found  anything  peculiar  or  distinctive 
in  the  manifestations  of  mental  aberration  associated  with 
maternity.  It  is  true  that  more  women  recover  who 
become  insane  in  connection  with  maternity,  and  this  is 
especially  true  of  the  large  number  of  cases  which  for 
obvious  reasons  are  not  committed  to  hospitals  for  tlie 
in,sane.  But  these  cases  are  almost  always  ones  of  acute 
delirium  or  confusion,  the  mental  disturbance  being  con- 
secutive to  exliaustion  of  vitality,  insomnia,  shock,  or 
septicemia;  and  it  maybe  questioned  whether  the  confu- 
sion and  'delirium  in  these  cases  are  really  insanity.  We 
have  noted,  in  studying  the  case  records  of  over  three 
thousand  women,  that  outside  of  the  degenerations  tak- 
ing place  during  the  periods  of  adolescence,  the  climac- 
teric, and  senescence,  the  insanity  of  the  rest  of  tlio 
women_  was  practically  always  in  some  way  related  to 
maternity.  It  is  not  surprising,  when  we  consider  the 
marked  influence  of  pregnancy  and  maternity  upon  t)ie 
life  processes  in  women,  and  tlie  demand  they  make  upon 
the  nervous  system,  especially  in  primiparoe,  that  any  iji- 
stability  or  defect  sliould  become  conspicuous;  or  that  it 
the  former  be  mai-ked  tlie  nervous  system  should  be  un- 
balanced, while  in  the  latter  tlie  sti-ain  should  be  the 
starting-point  for  the  degenerative  process.  There  are 
very  few  women  who  do  not  suffer  from  depression  and 
irritability  during  pregnancy,  and  ])erverted  appetite  is 
.  quite  common ;  while  some,  even  in  wliom  there  is  no  other 
manifestation  of  aberration,  will  siiffei-  from  perversion 
■  of  some  one  of  the  special  senses— usually  in  the  form  of 
olfactory  or  gustatory  hallucination.  Then  there  are  the 
morbid  self-consciousness  and  the  different  forms  of  un- 
reasoning fear,  jealousy,  suspicion,  and  emotional  out- 
breaks. Now  if  these  disturbances  occur  in  the  average 
woman,  it  is  not  surprising  that  tliey  should  be  exagger- 
ated in  the  unstable,  or  become  the  starting-point  for 
progressive  degeneration  in  the  defective.  In  the  sim- 
plest form  of  puerperal  insanity  there  is  usually  the  addi- 
tion of  confusion  and  loss  of  control  to  what  are  consid- 
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ered  the  ordinary  nervous  disturbances  associated  with 
the  puerperal  state.  In  others  the  patient  passes  from 
confusion  into  delirium.  However,  this  delirium  is  not 
really  a  part  of  the  insanity,  but  is  superadded  to  it,  and 
always  has  for  its  antecedents  exhaustion  of  vitality,  in- 
somnia, and  impaired  nutrition.  Therefore  delirium  may 
occur  in  the  course  of  anj'  acute  insanity,  if  the  conditions 
which  give  rise  to  it  are  present. 

As  a  rule  those  women  wlio  have  been  despondent  dur- 
ing the  period  of  gestation,  and  are  afterward  insane, 
become  excited;  while  those  who  have  been  irritable, 
hysterical,  or  exalted  become  depressed.  In  some  cases, 
instead  of  recovery  following,  the  delirium  subsides  into 
maniacal  excitement;  the  patient  who  is  depressed  be- 
comes suicidal,  or  manifests  homicidal  impulse  toward 
the  child.  Again,  the  woman  becomes  the  victim  of  re- 
ligiosit}',  with  grandiose  or  depreciatory  ideas  which 
govern  her  conduct ;  or  slie  may  develop  auditory  hallu- 
cination, to  be  followed  b.y  persecutory  ideas.  Some- 
times there  is  simply  progressive  mental  reduction,  with 
the  furtive  suspicion,  obstinacy,  and  explosive  outbreaks 
of  violence  characteristic  of  the  animal.  Of  course,  there 
are  infinite  variations  in  these  manifestations;  but  what- 
ever foi'm  the  disturbance  assumes,  it  will  be  found  to  be 
related  to  a  definite  degree  of  instability  or  defect  in  the 
individual :  the  simplest  form  of  mental  disturbance 
being  associated  with  brain  instability,  while  the  graver 
manifestations  are  associated  with  defective  developtnent, 
and  are  proportioned  to  the  degree  of  defect,  as  shown 
by  the  heredity  and  corresponding  limitation  of  cerebral 
potentiality. 

This  being  the  case,  in  considering  both  the  diagnosis 
and  ti'eatment  of  puerperal  insanity,  as  well  as  the  prog- 
nosis, we  are  dependent  more  upon  the  life  history  of  the 
patient  than  upon  her  mental  state  or  immediate  physical 
condition.  Furthermore,  aside  from  its  influence  on  the 
method  to  be  adopted  for  the  management  of  the  patient, 
we  are  not  concerned  with  the  form  in  which  the  mental 
disturbance  is  manifested.  It  is  unfortunate  that  the 
noise  she  may  make  and  her  excessive  motor  activity, 
which  are  of  no  importance  so  far  as  prognosis  and  treat- 
ment are  concerned,  should  occupj'  so  much  of  the  time 
and  attention  of  the  physician  and  family,  to  the  exclu- 
sion of  the  proper  study  of  the  physical  conditions  pres- 
ent and  the  restoration  of  the  self-control  which  the  pa- 
tient has  lost. 

In  the  presence  of  the  acute  forms  of  mental  disturb- 
ance, we  have  to  determine  the  physical  conditions  to 
which  they  are  consecutive.  They  usually  have  for 
their  immediate  antecedents  exhaustion,  constipation, 
and  insomnia ;  and  these  conditions  may  have  antedated 
the  birth  of  the  child,  the  strain  of  labor  being  the  final 
cause  of  the  upset  of  an  unstable  nervous  system,  or  there 
may  have  been  infection  after  labor,  and  the  consequent 
septicaemia  has  been  the  exciting  cause  of  the  conditions 
which  precede  the  acute  outbreak.  Again,  none  of  these 
physical  manifestations  may  be  present,  but  the  woman 
may  be  restless  and  uneasy  after  her  confinement,  sleep 
poorly,  and  take  but  little  food.  About  the  third  day  or 
later,  she  will  suddenly  break  out  in  a  fit  of  explosive 
laughter  or  convulsive  weeping,  and  these  outbreaks 
may  be  followed  by  violent  maniacal  excitement,  or  are 
preliminary  to  the  progressive  development  of  stupor. 
If  the  outbreak  is  one  of  excitement,  the  woman  becomes 
hilarious,  shouts  and  sings,  and  if  not  restrained  dances 
about  the  room,  disrobes  or  tears  off  her  clothing,  refuses 
food,  does  not  sleep,  but  apparently  does  not  lose  either 
in  weight  or  strength.  She  may  be  passionately  atten- 
tive to  the  child,  utterly  indifferent,  or  violently  antipa- 
thetic ;  and  tliese  various  attitudes  may  also  be  maintained 
toward  her  husband  and  family.  This  exaltation  may 
keep  up  for  some  time,  then  gradually  subside ;  or  the 
exaltation  may  be  followed  by  great  emotional  disturb- 
ance. _  J.  he  woman  will  sob  convulsively,  throw  herself 
about  in  bed,  express  great  fear  and  anxiety,  cling  closely 
to  her  husband,  relative,  or  the  nurse.  Again  she  may 
snnnk  from  all  those  who  have  been  closely  associated 
witn  Her.     If  this  emotional  outburst  is  followed  by 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Insanity. 
Insanity. 


quiet  sleep,  the  prospect  for  recovery  Is  good ;  but  if,  on 
the  contrary,  these  extreme  mental  states  alternate,  only 
a  little  food  is  taken,  sleep  is  broken  or  absent,  and  es- 
pecially if  the  woman  becomes  lascivious  in  her  conver- 
sation and  conduct,  it  is  probable  that  the  outbreak  is  but 
the  beginning  of  a  progressive  degenerative  change,  and 
that,  at  best,  recovery  will  be  only  partial.  The  most 
hopeless  form  of  puerperal  insanity  begins  very  insid- 
iously. Usually  there  is  nothing  to  attract  the  attention 
of  those  about  the  patient  except  progressive  indifference 
to  the  child,  furtive  suspicion,  disinclination  to  talk, 
restlessness  and  a  disposition  to  pick  or  pull  things  to 
pieces.  One  woman  was  apparently  free  from  mental 
disturbance,  yet  whenever  she  could  get  hold  of  a  pair 
of  scissors  she  would  begin  to  cut  up  the  bed  clothing  or 
her  own.  When  stopped  she  would  laugh,  appear  mor 
mentarily  confused,  then  apparently  forget  that  she  had 
done  anything  out  of  the  way.  There  may  be  sudden 
aversion  to  the  child,  or  jealousy  of  the  husband  with 
suicidal  impulse.  (It  is  a  safe  general  rule  to  regard  all 
puerperal  women  who  are  insane  as  liable  to  harm  the 
child,  no  matter  how  apparently  affectionate  they  may 
be.)  There  is  another  class  of  cases  in  which  the  wo- 
man becomes  confused  and  suspicious,  gradually  lapses 
into  stupor,  becomes  tilth}'  in  her  habits,  does  not  take 
food  voluntarily ;  the  tongue  becomes  swollen  and  heavily 
coated,  the  breath  foul,  the  extremities  become  cool  and 
clammy.  This  condition  may  continue  for  a  long  period 
without  change,  be  followed  by  recovery,  or  partial  res- 
toration with  final  lapse  into  dementia.  These  are  cases 
of  profound  trophic  disturbance,  probably  due  to  auto- 
intoxication, apparently  from  paresis  of  function  in  the 
vegetative  organs,  and  especially  those  concerned  in 
elimination: 

Tlie  treatment  of  puerperal  insanity  resolves  itself  into 
a  consideration  of  the  conditions,  both  physical  and 
mental,  under  which  it  exists.  Acute  and  apparently 
sudden  outbreaks  of  mental  aberration  during  the  puer- 
perium  suggest  the  probability  that  some  somatic  dis- 
turbance exists,  or  that  something  untoward  has  devel- 
oped in  the  environment  of  the  patient.  In  those  forms 
of  insanity,  however,  which  are  gradual  in  their  onset, 
and  not  marked  by  any  conspicuous  manifestation  of 
mental  distiirbance,  the  presumption  in  favor  of  an  im- 
mediate exciting  cause  in  the  state  of  the  patient  is  not 
warranted,  and  careful  investigation  must  be  made  as  to 
the  phenomena  of  the  period  of  gestation,  for  the  possi- 
ble presence  of  some  diatlietic  condition,  as  to  the  life 
history  of  the  woman,  and  these  investigations  are  es- 
pecially necessary  when  we  have  to  consider  the  progno- 
sis. 

While  the  immediate  exciting  cause  of  the  mental  dis- 
turbance in  the  puerperal  woman  may  have  an  important 
bearing  upon  her  physical  welfare,  and  therefore  indi- 
rectly upon  the  progress  of  the  insanity,  it  does  not 
affect  tlie  prognosis  as  to  recovery  from  the  mental  dis- 
turbance. The  prognosis  in  any  given  case  of  insanity 
connected  with  maternity  is,  other  things  being  equal, 
dependent  upon  the  heredity  and  cerebral  potentiality  of 
the  woman.  Further,  those  cases  liaving  an  heredity  of 
insanity  alone,  or  a  neurotic  heredity,  are  most  likely  to 
recover,  while  those  having  an  heredity  of  consumption, 
alcoholism,  syphilis,  or  cancer  are  the  most  certain  to 
be  the  victims  of  progressive  degenerative  change.  Or, 
to  express  the  same  conclusion  in  another  way,  the  chil- 
dren of  the  neurotic  and  insane  are  unstable,  while  the 
children  of  those  suffering  from  somatic  disease  which 
seriously  impairs  vitality  are  defective.  Therefore  any 
physical  disease  or  mental  strain  may  be  sufficient  to  pro- 
duce insanity  in  women  after  confinement  who  are  un- 
stable or  defective  in  their  nervous  organization ;  but  the 
insanity  is  not  the  result  of  the  disease  or  strain  per  se, 
nor  is  there  any  special  form  of  mental  aberration. 

The  treatment  of  puerperal  insanity,  therefore,  is  the 
same  as  the  treatment  of  any  other  form  of  insanity. 
We  have  to  accomplish,  so  far  as  possible,  the  elimina- 
tion of  untoward  conditions  in  the  environment  of  the 
patient,  and  at  first,  especially  in  cases  of  delirium  or  acute 


excitement,  isolation  and  absolute  rest  in  bed  are  essential. 
We  cannot  treat  the  mental  condition  directly,  so  our 
efforts  must  be  directed  toward  the  relief  of  such  somatic 
disturbance  as  may  be  present.  It  is  important  to  j-e- 
member  that  no  matter  what  the  form  of  insanity  or  the 
previous  physical  condition  of  the  patient,  the  presence 
of  the  mental  disturbance  involves  also  interfei'ence  with 
the  vegetative  functions.  Therefore  the  regulation  of 
their  performance  becomes  our  first  considei'ation.  Im- 
pairment of  digestion,  constipation,  and  some  renal  in- 
adequacy are  always  jsresent.  Therefore  we  should 
avoid,  so  far  as  possible,  the  administration  of  any  drug 
or  the  use  of  any  method  of  treatment  which  does  not 
have  in  view  the  relief  of  auto-intoxication  and  the  ac- 
tive stimulation  of  all  of  the  emunctories  of  tlie  body. 
It  is  especially  important  that  the  bowels  should  be  thor- 
oughly emptied  and  kept  active.  In  delirium  and  acute 
excitement,  much  nourishment  is  needed;  but  it  should 
be  given  in  such  form  and  quantity  as  will  least  tax  the 
digestive  organs.  Sleep  is  also  of  the  greatest  impor- 
tance, but  it  must  not  be  gained  by  artificial  means  and 
at  the  expense  of  the  functional  activity  of  the  vege- 
tative organs ;  nor  by  means  so  powerful  as  to  destroy 
the  vitality  of  the  already  weakened  nervous  system  or 
further  depress  the  weakened  heart.  The  regime  to  be 
carried  out  in  any  given  case  will  of  necessity  depend 
upon  the  individuality  of  the  patient  and  her  environ- 
ment. Harry  Ashton  Tomlinson. 

XXIV.  INSANITY,  THYREOGENIC— 

A.  Myxoedbmatous  Insanity. 

Myxcedema,  first  described  by  Gull  in  1873,  and  ilamed 
from  its  most  superficially  characteristic  s.ymptom  by  Ord 
in  1877,  is  due  to  a  partial  or  complete  loss  of  function  of 
the  thyroid  gland, — either  from  congenital  absence  or 
loss  in  early  childhood  (sporadic  cretinism),  cystic  degen- 
eration with  atrophy  (endemic  cretinism  of  goitrous  sub- 
jects), parenchymatous  degeneration  with  interstitial 
change  (ordinary  acquired  myxcedema),  or  a  surgical 
operation  (cachexia  strumipriva).  The  symptoms  of  this 
disorder  of  nutrition  vary  with  the  rapidity  of  loss  of 
gland  function,  and  also  with  the  age  of  the  individual 
at  the  time  of  onset,  and  there  are  many  intermediate 
forms  between  the  infantile  and  the  adult. 

Acquired  myxcedema  of  the  adult,  a  disease  of  cold 
climates,  more  common  in  women,  is  of  insidious  onset 
and  usually  of  slow  progress,  with  remissions'  during 
warm  weather  or  during  pregnancy,  and,  if  untreated, 
terminates  in  death  in  from  one  to  thirty  years.  The 
average  duration  of  life  is  between  six  and  seven  years. 

Advanced  cases  uniformly  present  mental  symptoms, 
and  there  may  be  some  question  of  the  necessity  of  giv- 
ing them  separate  consideration  under  the  title  of  myxce- 
dematous  insanity,  since  they  are  merely  symptoms,  some 
constant  and  others  occasional,  which  come  late  in  the 
course  of  the  disease,  indicating  more  profound  changes, 
and  which  do  not  appear  at  all  if  early  and  proper  treat- 
ment is  given. 

These  jsatients  are  slow  of  comprehension,  of  thought, 
and  of  action,  exhibiting  a  clumsiness  of  mind  analogous 
to  that  of  their  bodies.  There  is  a  feeling  of  lassitude,  a 
loss  of  power  of  voluntary  attention,  and  a  distinct  sense 
of  effort  in  doing  the  little  they  succeed  in  accomplish- 
ing, even  in  forming  the  words  they  speak.  They  are 
dull,  heavy,  placid,  self-satisfied,  or  mildly  euphoric, 
which  state  in  some  cases  is  so  pronounced  as  to  liave  led 
to  a  diagnosis  of  general  paralysis.  Though  usually 
mild  and  even-tempered,  and  at-  times  stupid,  perliaps 
sleeping  eighteen  hours  out  of  the  twenty -four,  tliey  are 
liable  to  be  irritated  by  slight  causes  and  to  become  con- 
fused under  unusual  or  agitating  circumstances.  There 
is  impairment  of  the  memory  for  recent  events  from  an 
early  stage  of  the  disease.  These  symptoms,  which  are 
common  in  a  greater  or  less  degree  to  all  cases,  may  be  so 
pronounced  as  to  simulate  dementia;  but  until  a  late 
stage  they  always  have  a  fairly  good  insight  into  their 
condition,  concerning  which  they  are  usually  quite  sensi- 
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tive,  and  sufBcient  stimulus  elicits  a  much  more  normal 
response  than  would  be  expected  from  the  appearance  of 
the  patient.  At  last  dulness  and  apathy  become  so  pro- 
nounced that  they  cease  to  appreciate  or  care  for  their 
condition,  show  little  or  no  emotion,  are  unable  to  make 
any  exertion,  and  become  practically  helpless. 

In  addition  to  these  symptoms,  which  are  fimdamental 
and  underlie  all  other  mental  states  exhibited  by  these 
patients,  a  large  proportion  develop  delusions  of  persecu- 
tion. Sensitive  about  their  personal  appearance,  they  are 
liable  to  seclude  themselves,  which  way  of  living  in  time 
reacts  unhealthf uUy  upon  them ;  conscious  of  their  good 
intentions,  and  the  effort  required  on  their  part  to  meet 
the  ordinary  demands  of  life,  they  feel  themselves  mis- 
judged by  their  family  and  friends,  who,  at  first  not 
recognizing  disease,  may  think  them  inefficient  from  in- 
dolence, and  they  at  last  become  suspicious  of  the  good 
intentions  of  others  towai'd  them. 

Other  important  elements  in  the  development  of  delu- 
sions are  a  profound  anfemia,  impairment  of  the  special 
senses,  hallucinations  and  illusions  which  may  in  part 
result  therefrom,  and  various  subjective  sensations  such 
as  headaches,  noises  in  the  ears,  vertigo,  pricking  and 
tingling,  numbness,  etc.,  which  are  often  misinterpreted 
as  evidence  of  attempts  by  some  one  to  injure  them. 
These  delusions  are  more  or  less  firmly  held,  but  may  be 
merely  temporary  and  troublesome  only  at  night,  when 
the  patients  are  not  always  well  oriented  in  their  relations 
to  tliose  about  them,  whose  attitude  toward  them  they 
misunderstand  and  whose  identity  they  often  mistake. 

The  various  parsesthesise,  impairments,  hallucinations 
and  illusions  of  the  special  senses,  delusions  of  persecu- 
tion, 4nd  partial  disorientation  as  to  persons  are  the  most 
common  of  the  more  transitory  symptoms.  A  smaller 
proportion  of  cases  are  depressed  in  spirits.  This  depres- 
sion arises  in  part  perhaps  from  an  appreciation  of  their 
condition  and  is  sometimes  accompanied  by  anxiety,  all 
sorts  of  worries,  apprehension,  fears,  self -depreciation, 
and  a  tendency  to  suicide.  While  in  this  state  they  may 
be  sleepless  and  show  marked  restlessness  and  agitation 
with  moaning,  senseless  resistance,  and  refusal  of  food. 
In  others  the  euphoria  which  is  so  constant  a  symptom 
appears  to  be  exaggerated,  and  there  result  short  periods 
of  mild  exhilaration.  If  more  pronounced  they  amount 
to  excitement,  and  are  often  accompanied  by  confusion, 
various  hallucinations,  and  delusions.  These  acute  at- 
tacks are  always  preceded  by  the  less  obtrusive  but  more 
characteristic  symptoms,  and  after  the  subsidence  of  the 
depression  or  excitement  the  more  essential  symptoms 
remain.  These  emotional  states  are  no  more  character- 
istic of  myxoedematous  insanity  than  of  other  psychoses, 
in  many  of  which  they  occur,  and  instead  of  aiding  the 
diagnosis  they  serve  to  obscure  the  picture.  It  is  inter- 
esting to  note,  in  passing,  that  with  a  definite  etiology, 
a  single  underlying  cause,  the  same  patient  at  different 
times  may  show  such  variety  in  emotional  tone.  This, 
however,  is  true  of  other  psychoses. 

"While  the  character  of  the  mental  symptoms  above 
mentioned  would  lead  one  to  suspect  their  origin,  the 
pre-existence  and  coexistence  of  other  symptoms  of 
myxoedema  are  necessary  for  an  absolute  diagnosis. 

The  signs  of  an  advanced  case  are  unmistakable. 
There  is  a  deposition  of  mucin  in  the  subcutaneous  tis- 
sue, causing  a  swelling  resembling  ordinary  oedema,  but 
which  does  not  pit  on  pressure.  There  is  an  increase  in 
weight  and  a  characteristic  change  in  the  appearance  of 
the  patients  who  at  first  seem  to  their  relatives  to  be 
growing  stout  in  an  ordinary  way,  perhaps  to  the  physi- 
cian to  have  renal  disease.  This  solid  oedema  appears  at 
first  in  tlie  face  or  ankles,  and  in  time  becomes  general, 
altliough  there  are  instances  of  localized  myxoedematous 
swellings.  The  liands  and  feet  become  large  and  clumsy, 
being  stiff  and  sometimes  numb.  Movements  are  slow 
and  difficult,  being  limited  by  swelling  at  the  joints;  the 
gait  is  ponderous  and  unsteady,  and  the  patient  some- 
times falls.  The  eyelids  are  puffy  and  pendulous,  the 
brows  are  elevated  to  correct  the  drooping  of  the  lids,  the 
nose  is  broad,  and  the  lips  are  thick.    The  skin  of  the  face 


is  yellowish  and  translucent,  especially  of  the  eyelids,  and 
there  is  often  a  red  spot  on  either  cheek.  The  face  shows 
little  change  of  expression  to  emotion.  The  skin  gener- 
ally is  downless,  dry,  scaly,  non-perspiring,  and  has  a 
tendency  to  crack.  The  nails  are  brittle,  the  hair  be- 
comes dry  and  finally  thin  all  over  the  body,  perhaps 
disappearing  in  places.  The  teeth  are  carious,  the  breath 
is  foul,  the  tongue,  soft  palate  and  gums  are  pale  in  color, 
swollen,  and  there  is  often  a  discharge  of  bloody  mucus 
from  the  mouth,  and  a  tendency  to  the  formation  of  polypi 
and  hemorrhoids,  and  to  hemorrhages  from  the  mucous 
membranes  generally.  The  voice  is  husky;  speech  is 
deliberate  and  monotonous.  The  special  senses  are  often 
impaired,  though  this  varies  with  the  condition  of  the 
patient,  since  sometimes  they  see  and  hear  with  difficulty 
and  again  perfectly.  Sensation  varies  from  an  almost 
normal  condition  to  marked  anaesthesia  and  analgesia. 
Conduction  of  sensation  appears  to  be  slow,  although  it  is 
difficult  to  determine  how  much  of  the  slowness  is  due  to 
the  mental  condition.  The  eyes  water  in  cold  weather, 
especially  in  a  wind.  The  body -temperature  may  be  sub- 
normal. These  patients  are  very  sensitive  to  cold,  wearing 
an  abundance  of  heavy  clothing,  and  living  in  warm  rooms. 
The  bodily  condition  is  one  of  ansemia, — the  percentage 
of  haemoglobin  is  reduced,  there  is  a  moderate  leuco- 
cytosis.  The  heart  is  often  enlarged,  the  beat  slow  and 
weak,  while  the  rate  is  markedly  increased  by  moderate 
exercise.  The  urine  is  diminished  in  quantity  (.500  to  700 
c.c),  in  specific  gravity,  and  in  total  amount  of  urea  ex- 
creted ;  and  in  a  case  of  long  standing  it  often  contains  a 
trace  of  albumin  and  casts.  These  advanced  cases  also 
show  watery  oedema  due  to  the  renal  change.  They 
have  attacks  of  palpitation  and  dyspnoea,  and  sometimes 
short  periods  of  unconsciousness  or  epileptiform  seizures. 
The  slow  onset,  the  frequent  sense  of  well-being  and  oc- 
casional delusions  of  grandeur,  the  mental  stupidity  simu- 
lating dementia,  the  peculiar  speech,  the  clumsy  gait, 
the  general  inability  to  make  precise  movements,  and  the 
attacks  of  unconsciousness  might  suggest  general  pa- 
ralysis, but  the  presence  of  other  symptoms  of  myxoede- 
ma, notably  the  solid  oedema,  should  prevent  this  mis- 
take. 

The  treatment  is  that  for  myxoedema.  It  consists  in 
supplying  the  deficiency  of  something  necessary  to  nor- 
mal metabolism  by  the  cautious  administration  of  the 
desiccated  thyroid  of  the  sheep.  It  is  expedient  to  give 
smaller  doses  and  for  a  longer  period  of  time  than  was 
formerly  the  practice  in  order  to  avoid  certain  impleasant 
and  even  dangerous  effects.  The  symptoms  of  overdose 
are  anorexia,  coated  tongue,  foul  breath,  nausea,  vomit- 
ing, and  diarrhff  a ;  headaches,  pains  in  the  limbs  and  in 
the  chest,  simulating  angina ;  a  moderate  rise  of  temper- 
ature, restlessness,  mental  irritabilit}'  or  even  excitement; 
a  reduction  in  the  percentage  of  haemoglobin,  an  increased 
leucocy  tosis ;  a  rapid  pulse  especially  on  exertion,  vertigo, 
palpitation,  dyspnoea,  and  syncope.  Especial  care  is  to 
be  taken  in  cases  of  mental  excitement  with  a  tendency 
to  exhaustion,  and  in  those  with  great  anaemia  and  a 
weak  heart.  It  is  well  to  remember  that  the  effects  of 
the  remedy  on  cases  of  myxoedema  are  more  pronounced 
than  on  healthy  people, "that  it  is  better  borne  by  the 
young  than  by  those  in  whom  atheromatous  changes  have 
begun,  that  it  is  said  to  light  up  a  latent  tuberculosis, 
that  deaths  in  syncope  have  been  reported  following  very 
moderate  exertion,  and  that  it  is  cumulative  in  its  effects, 
the  danger  existing  for  some  time  after  cessation  of  ad- 
ministration. It  is  interesting  to  note  that  from  large 
doses  symptoms  are  developed,  the  antithesis  of  those 
characteristic  of  myxoedema,  viz. :  tachycardia,  restless- 
ness, irritability  or  'mental  excitement, — in  other  words 
the  mental  state  of  exophthalmic  goitre. 

During  active  treatment  the  patient  should  be  kept  in 
bed  to  avoid  exertion,  which  is  dangerous;  massage 
sliould  be  given  to  aid  elimination  of  mucin,  and  an  iron 
tonic  administered  to  correct  the  ana;mia  already  existing 
and  to  prevent  an  additional  reduction  of  hsemoglobin. 
One  should  begin  with  gr.  i.  orij.  doses  of  desiccated 
thyroids  (equivalent  to  gr.  iiss.  to  v.  of  the  fresh  gland) 
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twice  daily.  Tlie  remedy  causes  at  first  an  increase  in  the 
quantity  of  uiiue  and  of  the  urea  eliminated.  When  tlie 
patient  is  in  a  normal  condition  so  far  as  the  myxcedema 
is  concerned  the  dose  wliich  will  maintain  this  state  must 
be  determined  and  taken  regularly  throughout  the  life  of 
the  individual.  The  quantity  varies  with  the  person  and 
season,  a  larger  dose  being  required  in  winter,  but  usually 
gr.  ss.  to  i.  daily,  perhaps  each  second  day,  is  sulficient. 
Notwithstanding  the  brilliant  results  of  ti-eatment  it  is  a 
question  if  these  patients  are  not  left  with  some  slight 
mental  defect. 

B.   Cketinism.* 

Cretinism,  or  myxoedema  in  the  child,  presents  a  vari- 
ation of  symptoms  according  to  the  age  at  the  time  of 
onset,  the  rapidity  and  the  completeness  of  the  loss  of 
function  of  the  thyroid.  The  gland  may  not  have  de- 
veloped, in  which  case  the  child  shows  marked  symptoms 
at  birth  and  dies ;  an  atrophy  may  have  begun  before  birth, 
the  child  at  that  time  showing  symptoms,  but  the  disease 
may  progress  slowly  and  life  may  be  prolonged  for  years ; 
or  the  condition  may  be  normal  at  birth  and  the  disease 
appear  early,  usually  before  the  fifth  year.  In  this  latter 
class  are  included  most  of  the  sporadic  cases.  The  en- 
demic form,  usually  with  goitre,  may  begin  to  show  symp- 
toms at  any  age.  When  the  gland  is  congenitally  absent 
■or  the  loss  of  function  progresses  rapidly,  the  child  dies 
early.  If  the  atrophy  or  degeneration  begins  later  in 
childhood  or  in  adolescence,  and  especially  if  it  proceeds 
slowly,  there  is  the  usual  arrest  of  development  of  body 
and  mind,  but  the  individual  maj'  li\'e  to  the  age  ofvforty 
years  or  more. 

The  mental  state  varies,  according  to  the  bodily  condi- 
tion, from  an  amentia  of  the  congenital  form  to  a  slight 
degree  of  enfeeblement  in  the  cretinoid  state ;  but  allow- 
ing for  modification  because  of  infantile  lack  of  develop- 
ment there  is  a  striking  similarity  between  the  mental 
symptoms  which  manifest  themselves  in  a  case  in  which 
the  disease  began  in  childhood  and  those  which  are  ob- 
served in  one  of  later  development — viz.,  in  adult  life.f 
Cretins  have  a  marked  psychomotor  retardation, — they 
are  exceedingly  slow  in  their  mental  operations  and  in 
their  movements.  They  lack  the  interest,  the  inquisi- 
tiveness,  of  normal  children,  have  little  power  of  atten- 
tion and  will '  sit  for  hours  without  noticing  their  sur- 
roundings. Because  of  their  lack  of  ability  normally 
to  receive  impressions,  to  remember,  to  form  ideas,  and 
to  reason  to  conclusions,  they  gain  little  experience  and 
remain  children  in  mind  as  well  as  in  body  throughout 
their  lives.  Only  the  most  intelligent  are  capable  of  any 
■occupation.  Many  do  not  learn  to  talk  or  even  to  com- 
municate by  signs,  are  filthy  in  their  habits,  cannot  walk 
or  stand  without  assistance,  and  have  an  inordinate  ap- 
petite with  apparent  absence  of  the  sense  of  taste.  They 
show  slight  capacity  for  exertion;  some  are  entirely  help- 
less. This  torpor  is  due  partly  to  the  mental  condition 
and  partly  to  muscular  weakness. 

They  show  little  emotion,  are  placid  or  stupid,  often 
sleeping  more  than  healthy  children,  but  while  they  are 
dependent,  shy,  affectionate,  mild,  and  even-tempered,  if 
aunoyed  they  may  be  for  short  periods  of  time  sulky, 
obstinate,  imtable,  or  they  may  exhibit  violent  fits  of 
temper. 

The  special  senses  are  often  imperfect,  particularly 
those  of  hearing  and  smell,  though  it  is  difficult  to  ascer- 
tain this  because  of  the  stupid  condition  of  the  patient. 
Cutaneous  sensation  is  usually  diminished.  The  deep  re- 
flexes are  active. 

Less  frequently  than  in  myxcedema  of  the  adult  a  few 
of  the  more  intelligent  develop  delusions ;  they  are  also 
liable  to  periods  of  depression  and  excitement.  These 
mental  states  are  not  characteristic  of  cretinism,  they  are 
no  doubt  due  largely  to  the  intense  anaemia,  to  various 
perversions  of  ordinary  sensation,  and  to  the  imperfection 
of  the  special  senses. 

*  See  Gnitre  and  Cretinism. 

+  See  "  Myxoedematous  Insanity,"  in  the  first  section  of  this  article. 
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While  the  mental  condition  is  quite  characteristic  it  is 
even  more  true  than  in  tlie  adult  form  that  the  diagnosis 
of  cretinism  must  be  made  chiefly  from  physical  signs. 
The  dwarfed  stature,  perhaps  not  over  three  feet  at  the 
age  of  twenty-one  years,  and  the  childish  appearance ;  the 
solid  oedema  which  is  most  conspicuous  in  the  face,  hands, 
and  feet;  the  broad  head  with  the  anterior  fontanel  still 
open ;  the  eyes  apparently  far  apart  and  partially  covered 
by  swollen  lids;  the  broad,  flat  nose;  the  large  mouth 
with  thick  lips,  large,  protruding  tongue,  and  carious 
teeth;  the  lack  of  intelligence  in  the  face,  the  skin  of 
which  is  sallow  and  waxy  in  appearance ;  the  rough,  dry 
skin  over  the  body  generally,  on  which  the  hair  is  coarse 
and  thin,  or  wholly  absent;  the  short,  thick  neck  with 
swellings  above  the  clavicle;  the  prominent  abdomen, 
perhaps  with  hernia;;  the  poorly  developed,  crooked 
limbs ;  the  slow,  awkwaj-d  gait,  if  the  patient  is  able  to 
walk;  the  lack  of  sexual  development ;  the  harsh  or  shrill 
voice;  a  subnormal  temperature,  great  sensitiveness  to 
cold,  a  slow  pulse  and  respiration — all  make  a  picture 
not  easily  mistaken.  In  making  the  diagnosis  cases 
should  be  excluded  which  do  not  show  the  most  charac- 
teristic signs  of  myxojdema,  viz.,  the  solid  oedema,  and 
the  changes  in  the  skin  and  its  appendages. 

The  treatment  is  that  for  myxoedema  beginning  at  any 
age,  and,  although  children  bear  proportionately  larger 
doses  than  the  adult,  death  has  occurred  and  desiccated 
thyroid  should  be  administered  with  care.*  The  patient 
should  be  kept  in  bed,  or  exercise  should  be  greatly 
limited,  during  the  stage  of  most  active  treatment,  not 
only  because  of  the-  slight  danger  of  syncope,  but  also  to 
avoid  the  bonding  of  the  bones  of  the  legs  which  then 
grow  rapidly.     Splints  are  sometimes  applied. 

The  effect  of  treatment  is'  immediate  and  most  pro- 
nounced in  removing  the  physical  signs  of  myxcedema. 
A  change  in  the  mental  condition  is  not  so  prompt,  but 
in  a  general  way  it  may  be  said  to  keep  pace  with  the 
subsequent  bodily  growth.  The  removal  of  the  myxoe- 
dematous swelling,  the  softening  of  the  skin,  the  growth 
of  hair  and  of  teeth  make  a  striking  change  in  the  appear- 
ance of  the  patient;  at  the  same  time  there  is  more  activ- 
ity of  body  and  mind ;  the  characteristic  torpor  disap- 
pears; the  power  of  attention  increases,  and  the  child 
begins  to  gain  experience.  Notwithstanding  the  won- 
derful improvement  which  is  quickly  made  by  removal 
of  the  physical  signs,  there  still  remains,  in  the  cretin  who 
has  passed  the  period  of  puberty  without  treatment,  an 
undeveloped  mind  in  a  stunted  body.  The  amount  of 
development  that  can  be  expected  in  any  case  depends 
on  the  capacity  of  the  individual  for  growth,  which  varies 
inversely  with  the  age.  Hence  the  importance  of  an 
early  diagnosis.  With  sufficiently  early  and  judicious 
treatment  there  is  no  reason  why  a  cretin  should  not 
develop  into  a  normal  individual.  When  treatment  is 
delayed  several  years,  or  till  after  puberty,  improvement 
only  can  be  attained.  As  in  all  cases  of  myxcedema  the 
patient  must  take  regularly  throughout  life  a  sufficient 
amount  of  desiccated  thyroid  to  prevent  a  recurrence  of 
symptoms.  George  2\  2'uttle. 

XXV.  INSANITY  FROM  ARREST  OF  DEVELOP- 
MENT :  IDIOCY,  IMBECILITY.— Idiocy,  imbecihty,  and 
feeble-mindedness  are  varying  grades  of  the  same  condi- 
tion. The}' represent  checked  cerebral  development.  As 
such  they  cannot,  strictly,  be  classed  "q-ith  the  insanities 
since  insanity  indicates  a  perversion  of  function  of  cerebral 
structures  which  are  present.  In  idiocy,  these  structures 
have  never  fully  developed  or  have  remained  altogether 
absent.  Idiocy,  therefore,  implies.defect,  while  insanity 
implies  perversion.  Before  the  age  of  puberty,  true  in- 
sanity is  rare.  It  is  true  that  general  paresis  has  been 
reported  in  children  of  twelve ;  that  paranoia  may  begin 
to  show  itself,  as  shyness,  suspiciousness,  and  egoism  still 
earlier,  and  be  fairly  well  developed  by  fourteen  or  even 
younger.  Similarly,  mania  and  melancholia  are  reported 
as  having  occurred  in  children.     In  the  larger  number  of 


*  For  symptoms  of  overdose  see  "  Myxoedematous  Insanity." 
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cases  such  mental  disturbances  are  the  developments 
or  manifestations  of  idiocy  and  imbecility.  They  ai'e 
usually  severe  and  brief.  After  them,  tlie  mental  cloud- 
ing seems  deeper. 

The  brain  of  the  child  does  not  attain  its  full  structural 
development  until  the  fifteenth  year  of  life.  Conse- 
quently the  pathology  of  idiocy  is  no  less  a  chapter  than 
the  pathology  of  the  brain  in  infancy  and  childhood;  and 
among  the  causes  of  idiocy  must  be  reckoned  all  injurious 
influences  which  act  upon  the  brain  befoi-e  the  fifteenth 
year.  Mental  defect  resulting  from  injuries  to  bi'ain 
structure  after  that  period  is  dementia.  There  has  been 
a  somewhat  reactionary  tendency  in  the  interest  cen- 
tring about  idiocy.  Thirty  or  forty  years  ago,  the  investi- 
gators of  this  subject  were  chiefly  pathologists  and  com- 


FiG.  284.5.— Case  of  Sporadic  Cretinism,  Dwarfism.  Patient  aged 
twenty-two  years ;  heiglit,  forty  and  one-halt  inches ;  weight,  flfty- 
seven  pounds.    (From  collection  ol  Walter  E.  I'ernald.) 

parative  anatomists.  To-day  the  trend  of  study  is 
clinical,  psychological,  and  pedagogical.  The  causes,  tlie 
early  recognition,  and  above  all  the  education  of  back- 
ward children  are  now  the  chief  objects  of  inquiry.  The 
present  article  only  essays  to  give  a  sketch  of  the  whole 
subject.  For  more  detailed  descriptions  the  reader  is  re- 
ferred to  the  special  literature,  which  is  voluminous. 

Pathology. — The  lesions  in  idiocy  are  gross  and  mi- 
croscopic. The  gross  lesions  consistof  tumors,  areas  of 
sclerosis,  meningeal  thickenings,  and  of  defects  and  mal- 
formations. Thus  the  cortical  convolutions  are  absent 
or  imperfectly  developed;  or  tlie  basal  ganglia  are  ab- 
sent; the  corpus  callosum  is  sometimes  totally  deficient, 
as  are'  also  both  lobes  of  the  cerebellum.  These  defects 
may  be  the  results  of  agenesis,  or  they  maj'  have  been 
caused  by  intracranial  hemorrhage.  In  the  latter  event, 
large  cysts  are  often  present.  Foreucephaly  and  hyper- 
trophy and  true  microcephaly  of  the  brain  are  compar- 
atively rare  conditions.  Hydrocephalus,  on  the  other 
hand,  is  common.     It  may  exist  as  an  Independent  lesion 


or  may  complicate  any  of  the  others.  Contrasted  with 
these  gross  defects  are  those  in  which  the  brain  as  a 
whole  is  within  normal  limits  as  to  architecture  and  size, 
biit  in  which  microscopical  examination  shows  defects  in 
the  ganglion  cells  of  the  cortex.  The  cells  are  fewer  ia 
number  and  imperfectly  developed.  In  general,  the 
greater  the  gross  anatomical  defect,  the  greater  is  the  in- 
tellectual failure.  This  rule  is  not  absolute,  however. 
Cases  are  on  record  in  which  gross  lesions  were  associated 
with  considerable  intelligence.  On  the  other  hand,  some 
profound  idiots  have  brains  of  fairly  normal  outlines. 

Etiology. — The  causes  of  idiocy,  imbecility,  and  fee- 
ble-mindedness  may  best  be  considered  as  they  occur  be- 
fore, at,  and  after  birth.     The  prenatal  causes  are  the 
most  important.     In  over  fifty  per  cent,  of  feeble-minded 
cliildren  the  cause  can  be  shown  to  be  congenital.     In 
most,  the  causes  are  directly  traceable  to  defective  ner- 
vous systems  on  the  part  of  the  forebears.     From  families 
with  distinct  neurotic  taint,  viz.,  the  insane,  the  epileptic, 
the  alcoholic,  hysterical,  and  the  like,  idiotic  or  feeble- 
minded children  are  pretty  sure  to  issue.     The  chances 
are  greater  in  consanguineous  marriages  when  neither 
side  of  the  family  has  a  clear  record.    They  are  especially 
great  when  feeble-mindedness  is  a  paiental  stigma.     Di- 
rect inheritance,  with  jserpetuation  of  type,  is  more  fre- 
quent in  idiocy  than  in  any  other  degenerative  condition. 
This  question  is  of  extreme  practical  importance,   as 
feeble-minded  women  are  easy  prey  to  the  lusts  of  men, 
and  when  lacking  proper  protectors  are  a  menace  to  the 
state  through  increasing  its  dependents.     Alcohol  stands 
in  prominent  relationship  to  idiocy  and  feeble-minded- 
ness.    Of  2,554  admissions  to  the  BicStre  for  idiocy,  im- 
becility, epilepsy,  and  hysteria,  in  forty-five  per  cent,  one 
or  both  parents  drank  to  excess  (Bourne^ille,  " Recher- 
ches,"etc.,  Paris,  1901).     Active  syphilis  and  tubercu- 
losis in  the  parents,  aside  from  giving  rise  to  gross  lesions, 
may  also  be  responsible  for  failure  in  development.     The 
other  prenatal  causes  of  idiocy-  and  feeble-mindedness  are 
related  to  diseases  and  injuries  affecting  the  mother  dur- 
ing the  peiiod  of  her  pregnancy.     The  causes  acting  at 
birth  are  chiefly  traumatic.     During  or  just  preceding 
delivery,  the  child's  brain  sustains  injury.     First  chil- 
dren and  boys  are  chiefly  exposed  to  such  dangers.     Into 
the  rubric  of  causes   acting  after  biith  all  pathogenic 
agencies,  traumatic,  toxic,  or  nutritional,  fall.     In  con- 
sidering these  causes,  it  must  be  borne  in  mind  that  the 
brain  of  the  infant  and  child  is  an  extremely  delicate 
organ,  undergoing lapid  development.     At  the  end  of  the 
second  year  it  weighs  three  times  as  much  as  it  did  at 
birth.     In  the  essentially  reflex  character  of  its  function 
and  in  its  quick  response  to  stimuli,  it  resembles  a  primi- 
tive nervous  ganglion  more  than  it  does  the  adult  en- 
cephalon.     Apparently  trivial  causes  may  therefore  arrest 
its  development ;  and  any  arrest,  in  so  rapidly  growing 
an  organ,  may  have  far-reaching  results.     It  differs  in 
another  respect  from  the  adult  brain  in  that  focal  diseases 
affect  the  whole  brain.     Thus  tlie  chief  symptom  of  cere- 
bral tumors  in  infants  is  stupidity,  whereas  in  adults  they 
may  cause  no  mental  symptoms.     It  is  thus  readily  ap- 
parent that  the  younger  the  child  tlie  greater  is  the 
chance  of  a  brain  affection  having  far-reaching  effects  on 
the  intelligence.     Of  the  most  important  causes  acting  in 
infancy  and  early  childhood  may  be  mentioned:  cerebral 
and  meningeal  hemorrhage;  meningitis,   especially  the 
cerehro-spinalform;  the  infectious  diseases,  notably  scar- 
let fever  and  typhoid  fever;  and  convulsions  from  any 
cause,   but    particularly    the  convulsions   of   epilepsy. 
Malnutrition  is  doubtless  a  cause  of  feeble-mindedness 
and  idiocy,  as  ia  also  rickets.     General  malnutrition  is 
also  possibly  responsible  for  amaurotic  family  idiocy. 
Cretinism  illustrates  the  importance  of  the  internal  secre- 
tions for  brain  development.     Of  external  poisons,  alco- 
hol,  and    possibly   some    drugs  given  for  therapeutic 
purposes,  have  checked  mental  development.     Trauma 
IS  regulariy  mentioned  as  a  cause,  but  it  is  rarely  possible 
satisfactorily  to  prove  such  a  relation.     The  loss  of  one 
or  more  of  the  special  seuses  as  causes  will  be  mentioned 
under  sensorial  idiocy. 
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Symptoms. — The  symptoms  of  mental  arrest  naturally 
vary  with  the  time  when  the  arrest  oceurs,  and  iu  some 
■ways  with  the  causes  of  it.  In  congenital  cases  the 
child  is  usually  several  months  old  before  the  mother  no- 
tices that  it  is  different  from  other  children.  In  acquired 
cases,  such,  for  example,  as  those  caused  by  meningitis, 
the  mental  arrest  is  noticed  consecutively  to  the  cause. 
Between  profound  idiots,  whose  life  is  purely  automatic 
and  vegetative,  and  feeble-minded  or  backward  children, 
there  is  too  wide  a  gap  to  permit  a  satisfactory  descrip- 
tion of  symptoms  which  shall  hold  good  for  both  classes. 
Consequently  I  shall  first  give  a  description  of  the 
symptoms  of  the  profounder  grades  of  mental  arrest,  and 
later  shall  describe  the  symptoms  as  they  are  observed  in 
children  who  are  feeble-minded  or  backward.  Between 
these  two  extremes  will  be  found  many  cases,  some  of 
which  incline  to  one  end  of  the  scale,  others  to  the  other. 

Symptoms  of  Profound  Idiocj/. — These  are  physical  and 
mental.  The  physical  symptoms  due  to  paralysis,  etc., 
will  be  described  under  Diagnosis  as  to  Ch'nioal  Type. 
Of  other  physical  symptoms  cranial  anomalies  are  the 
most  constant.  The  skull  is  too  large  or  too  small  or 
asymmetrical.  The  nose  and  eai's  frequently  have  degen- 
erative stigmata.  The  lips  are  thick  and  the  teeth  defec- 
tive. In  short,  it  is  profound  idiots  that  give  the  best 
opportunity  for  the  study  of  the  anatomical  stigmata  of 
degeneration.  Nearly  all  the  patients  are  undersized,  ill- 
proportioned,  and  clumsj'.  All  are  homely  and  most  are 
repulsive  in  appearance.  The  mental  state  of  profound 
idiots  shuts  them  off  completely  from  society  and  makes 
them  automata  or  worse.  They  talk,  either  not  at  all 
or  indistinctly;  they  lie  in  bed  motionless,  or  performing 
rhythmical  movements  and  uttering  meaningless  sounds; 
the  saliva  runs  from  the  mouth ;  the  urine  and  faeces  are 
passed  involuntarily;  their  attention  can  bo  attracted 
either  verj'  Imperfectly  or  not  at  all  by  sights  and  sounds. 
The  pain  sense  is  greatly  diminished.  The  severe  wounds 
and  mutilations  which  idiots  are  apt  to  receive  acciden- 
tally often  pass  uncomplained  of.  Also  in  pneumonia, 
to  which  they  are  very  liable,  they  give  no  evidence  of 
pain.  Such  are  the  main  characteristics  of  profound 
idiots.  By  reason  of  them  the  patients  are  entirely  help- 
less, requiring  to  be  fed  and  cared  for  in  every  way.  In 
idiocy  of  less  degree,  but  in  which  the  mental  dqfects  are 
still  profound,  some  of  tlie  above  symptoms  are  less  pro- 
nounced or  altogether  wanting.  Thus  some  can  talk 
fairly  intelligibly.  Many  hopeless  idiots  are  not  bedrid- 
den, and  care  for  their  persons  to  a  certain  extent.  Some 
run  about,  laughing  and  chattering  to  themselves,  look- 
ing and  acting  like  large-sized  monkeys.  They  under- 
stand much  of  what  is  said  to  them  and  can  be  made 
subservient  to  a  certain  degree  of  discipline. 

Symptoms  of  Feeble-mindedness. — Such  patients  as  cor- 
respond to  the  description  just  given  are  usually  the  in- 
mates of  asylums  and  homes,  or,  if  they  are  kept  at  home, 
are  rarely  or  never  seen  by  visitors.  They  are  pariahs 
and  are  susceptible  of  little  or  no  improvement.  In 
strong  contrast  to  them  are  the  children  who  are  back- 
ward and  mentally  deficient,  but  not  profoundly  idiotic. 
This  latter  class  is  a  large  one,  and  in  it  pedagogical 
efforts  have  been  crowned  with  no  little  success.  A 
fairly  typical  history  in  a  case  from  this  class  is  as  fol- 
lows. Some  of  the  degenerative  stigmata  are  present  in 
the  parents,  or  there  was  a  difficult  labor  when  the  child 
was  born,  or  severe  convulsions  occurred  in  childhood. 
At  birth  the  baby  seemed  normal,  took  its  nourishment 
well  and  increased  in  weight.  Tlie  mother  may  have 
noticed  about  the  sixth  or  eighth  month  that  the  baby 
was  less  playful  than  other  babies,  that  it  did  not  follow 
objects  with  its  eyes,  that  its  attention  was  diflScult  to 
attract.  Failing  to  notice  these  things,  she  may  have  al- 
lowed the  child  to  pass  its  second  year  without  learning  to 
say  any  words.  In  some  cases  slowness  in  learning  to  walk 
is  the  first  thing  to  attract  parental  attention.  This  symp- 
tom is  of  less  value  than  are  some  of  the  others,  as  there 
is  considerable  physiological  variation  in  the  age  at  which 
children  learn  to  walk,  and  also  because  deficient  children 
often  learn  to  walk  early.    In  other  cases  the  child  passes 


through  the  period  of  infancy  without  being  remarked 
as  noticeably  backward,  and  it  is  not  until  the  school 
teacher  reports  slow  progress  and  a  mental  calibre  infe- 
rior to  its  age,  that  it  is  finally  .brought  to  the  physician 
for  advice.  In  other  cases  tlie  mental  deficiency  is  estab- 
lished in  direct  sequence  to  an  infectious  disease,  and 
comes  as  an  abrupt  interruption  of  previously  normal 
progress.  In  such  cases  the  child  may  lose  much  of  the 
intelligence  it  had  gained.  When  the  little  patient  is 
finally  brought  under  the  observation  of  the  physician, 
some  or  all  of  the  following  symptoms  are  referred  to  by 
the  parents.  In  all  grades  of  feeble-mindedness,  and  at 
all  ages,  the  fundamental  defect  noticed  is  lack  of  atten- 
tion. In  young  children  this  is  shown  by  their  failing  to 
be  attracted  by  sights  and  soimds  at  an  age  when  they 
should  be  so  attracted;  in  older  children,  by  the  inabil- 
ity to  keep  their  minds  on  their  work.  Even  in  play  they 
fall  behind  tlie  others  by  failure  of  attention.  Some  im- 
beciles, while  failing  in  attention  inmost  matters,  can  give 
good  attention  to  others.  This  is  especially  shown  in 
mischievous  acts.  Consecutive  thinking  and  reflection 
are  not  compatible  with  great  feeble-mindedness.  In  mild 
grades  of  feeble-mindedness  the  instincts  are  not  greatly 
different  from  what  they  are  in  health.  Hunger  is  felt 
by  all,  and  is  often  indulged  to  the  point  of  gluttonj'. 
As  genius  is  independence  and  originality,  so  feeble-mind- 
edness, which  is  far  removed  from  genius,  is  the  other  ex- 
treme. Thus  the  imitative  instinct  is  strongly  developed 
iu  tlie  feeble-minded.  Some  feeble-minded  children  are 
docile  and  polite,  but  a  larger  number  are  rude  and  un- 
civil and  are  often  difficult  to  train  in  this  direction.  De- 
structiveness,  a  special  attribute  of  infancy,  is  continued 
iu  idiocy  and  feeble-mindedness  beyond  the  age  at  which 
normal  children  learn  the  value  of  property  and  the 
rights  of  others.  Profound  idiots  are  destructive  at  all 
times.  In  lesser  grades  this  tendency  may  appear  only 
during  fits  of  anger.  Again,  it  may  appear  as  an  impulse 
coming  without  apparent  cause,  like  the  impulses  in  some 
forms  of  chronic  degenerative  insanity.  Imbeciles  and 
the  feeble-minded  are  thus  sometimes  incited  to  dangerous 
and  unprovoked  assaults  or  to  the  setting  fire  to  build- 
ings. As  a  rule  the  patients  are  timid  in  the  extreme, 
but  in  their  fits  of  excitement  and  anger  they  lose  all  ap- 
preciation of  consequences  and  seem  fearless.  At  such 
times  they  are  probably  irresponsible  and  may  be  very 
dangerous.  They  attempt,  under  such  circumstances,  to 
do  injury  to  anything  in  their  vicinity,  animate  or  in- 
animate, and  are  very  difficult  to  restrain.  An  excited 
imbecile  is  usually  a  very  dangerous  person.  The  feeble- 
minded are  acutely  sensitive  to  pleasure  and  pain.  As  a 
rule,  also,  they  are  affectionate,  although  their  affection 
does  not  reach  the  plane  of  self-sacrifice.  All  appreciate 
kindness  and  are  repelled  by  rough  treatment.  Most 
feeble-minded  children  are  mischievous.  They  are  usu- 
ally untruthful,  and  will  often  steal.  As  regards  the 
higher  intellectual  faculties,  there  is  naturally  a  great 
variation  in  the  feeble-minded.  In  the  milder  grades  all 
these  faculties  are  present,  though  generally  less  acute 
than  in  normal  people.  As  a  rule  judgment,  will,  mem- 
ory, and  self-control  are  all  impaired.  In  some,  how- 
ever, the  judgment  in  regard  to  simple  matters  is  good; 
the  will  may  be  well  developed  though  it  manifests  itself 
as  stubbornness  rather  than  as  tenacity  of  reasonable  pur- 
pose. In  certain  cases  the  memory  is  developed  to  an 
extraordinary  degree.  Credulit}'  and  instability  of  the 
emotions  are  common  characteristics  of  a  weak  intellect 
generally.  Manifestations  of  these  traits  are  seen  even,  in 
adults  who  pass  as  normal,  in  the  following  of  fads,  faith 
cures,  and  bizarre  creeds.  The  vast  majority  of  the  fol- 
lowers of  such  movements  are  distinctly  feeble-minded. 
In  profound  idiocy,  of  course,  credulity  cannot  enter. 
But  in  the  unequal  intellectual  development  of  feeble- 
minded children,  credulity  and  instability  of  the  emotions 
are  prominent  features.  Such  children  delight  and  be- 
lieve in  fairy  stories,  or  are  terrorized  by  ghost  stories, 
beyond  the  usual  age  when  such  fictions  cease  to  interest. 
Sleep  is  usually  impaired.  Masturbation  is  common. 
The  disposition  of   feeble-minded  children  is  subject 
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to  wide  variations,  as  has  been  indicated  above.  Some  are 
docile,  quiet,  alTectionate  little  creatures,  very  timid, 
incapable  of  harming  others,  but  capable  of  running  away 
or  even  of  committing  suipide  if  harshly  censured.  Others 
are  the  direct  antithesis  to  this.  Moody  and  sullen ;  they 
exhibit  little  affection  for  tliose  around  them.  They  fly 
into  violent  passions,  either  when,  at  home,  they  are  not 
given  their  own  way,  or  in  their  play  witli  otlier  children. 
When  aroused,  they  are  often  very  violent,  destroying 
-anything  they  can  lay  their  hands  on,  attacking  those 
near  them,  biting,  scratching,  or  hurling  loose  objects, 
with  total  disregard  to  consequences.  Representatives  of 
this  latter  class  are  naturally  very  hard  to  educate.  All 
require  more  or  less  supervision  and  some  are  entirely  in- 
capable of  taking  any  care  of  themselves. 

Speech,  with  its  correlates — the  ability  to  read  and  to 
write — is  present  in  feeble-minded  children.  If  speech  is 
absent  (with  the  exception  of  certain  paralytic  conditions 
and  of  deaf -mutism)  the  mental  condition  is  worse  than 
feeble-mindedness.  Learning  to  speak  is,  however,  often 
late  in  appearing  and  the  articulation  is  commonly  im- 
paired. Lisping  and  jerking  utterances  are  common 
symptoms.  The  vocabulary  also  is  apt  to  be  more  lim- 
ited than  in  normal  children,  though  many  feeble- 
minded children  are  very  loquacious.  The  same  is  true 
with  regard  to  reading  and  writing.  These  accomplish- 
ments can  be  acquired  by  feeble-minded  children.  But 
they  are  late  in  point  of  time,  and  Imperfect,  usually,  in 
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Fig.  2846.— Idiocy  with  Hydrocephalus.    (Femald.) 

point  of  development.  The  patients  can  often  read,  write, 
or  draw  without  really  understanding  what  they  do! 
Desire  for  movement  is  a  cliaracteristic  in  all  degrees  of 
intellectual  retardation.  In  profound  idiots  it  is  mani- 
fested in  the  rhythmical  movements,  the  habit  spasms, 
the  tics,  the  contortions  of  the  features.  In  the  feeble- 
minded it  is  present  either  as  an  extreme  restlessness,  or 
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as  a  purposeless  moving  to  and  fro.  Many  of  these  chil- 
dren are  also  afflicted  with  a  kind  of  chronic  chorea,  con- 
.sisting  of  involuntary  twitchings  of  different  groups 
of  muscles.  These  movements  are  rendered  more  pro- 
nounced by  excitement  and  observation. 

Diagnosis. — The  early  diagnosis  of  idiocy  and  feeble- 
mindedness is  important  chiefly  from  the  point  of  view 
of  education.  It  is  very  essential,  for  the  attainment  of 
practical  results,  that  training  begin  early.  The  diagno- 
sis as  to  the  intellectual  defect  in  the  early  months  of 
infancy,  if  this  defect  is  not  profound,  is  practically  im- 
possible. There  is  so  much  .physiological  variation  in 
normal  development  that  slight  irregularities,  although 
they  may  excite  the  physician's  suspicion,  cannot  be  re- 
lied upon  as  diagnostic.  The  normal  development  of 
the  infant  at  varying  periods  can  be  found  in  different 
works  on  child  study,  notably  that  of  Preyer.  When 
variations  from  a  normal  standard  are  combined  with 
physical  defects,  such  as  paralysis,  or  with  a  bad  paren- 
tal or  personal  history,  the  diagnosis  is  easier. 

The  diagnosis  as  to  cause  can  sometimes  be  made  out. 
The  questions  involved  have  been  discussed  in  the  section 
on  etiology.  The  greatest  importance  in  causal  diagnosis 
is  tlie  recognition  of  cretinism  {q.  v. ).  The  diagnosis  as  to 
clinical  type  embraces  the  following  forms,  which  are 
anatomical  rather  than  clinical,  for  it  can  hardly  be  said 
that  there  is  a  mental  defect  characteristic  of  any  one 
of  them.  Any  one  of  them,  also,  may  have  defects  of 
varying  degrees. 

Hydrocephalic  i&ocy. —Hydrocephalic  idiocy  includes 
the  cases  in  which  the  mental  enfeeblement  is  due  to 
pressure  on  the  cortex  brought  about  by  overdistentioa 
of  the  ventricular  cavities  of  the  brain  with  fluid.  It 
may  complicate  tumors,  cysts,  etc.,  or  may  be  a  sequel 
of  meningitis.  It  frequently  exists  as  an  independent 
condition.  It  has  been  assumed  that  it  owes  its  origin 
to  closure  of  the  foramen  of  Magendie,  so  that  com- 
munication of  the  ventricles  with  the  subarachnoid 
space  is  shut  off.  Operations  undertaken  with  the  object 
of  artificially  creating  such  communication  have  not 
proved  successful.  The  most  striking  symptom  of  hy- 
drocephalus is  enlargement  of  the  head.  The  degree  of 
enlargement  and  the  condition  of  the  fontanels  and  su- 
tures depend  on  the  cause  and  the  time  of  its  operation. 
With  closed  fontanels,  the  increase  in  the  size  of  the  head 
is  only  moderate.  When  the  distention  begins  before 
the  fontanels  have  closed,  the  increase  may  be  enorm- 
ous. Under  such  conditions  the  rounded  skull  cap  rises 
as  a  vault  or  dome  above  the  small  wizened  face.  Hy- 
drocephalic children  are  generally  feeble  and  puny,  and 
this,  in  conjunction  with  the  increased  weight  of  the 
head,  makes  them  quiet,  often  rendering  it  necessary 
for  them  to  be  in  bed  most  of  the  time.  Rachitis,  par- 
alyses, and  epilepsy  are  frequent  complications  or  con- 
comitants. These  little  patients  are  as  a  rule  quiet,  seri- 
ous, and  only  of  moderate  mental  deficiency.  They  are 
usually  vain  and  fond  of  little  "  old-maid "  ways.  In 
tlie  lai-gcv  number  of  cases  they  die  of  pneumonia  or 
general  inanition.  Some  live  to  be  harmless  adult  im- 
beciles. 

Microcephalic  Idiocy.— In.  many  cases  of  idiocy  the 
heads  are  small.  The  term  microcephalic  idiocy,  how- 
ever, IS  usually  reserved  for  the  cases  in  which  both  skull 
and  brain  are  uniformly  diminished  in  size,  without  there 
being  paralysis  or  other  evidence  of  focal  lesion  to  ac- 
count for  it.  As  a  cause  of  this  condition,  premature 
closure  of  the  sutures  is  sometimes  advanced.  The  ques- 
tion IS  of  importance  in  its  surgical  relations.  The  fact 
that  microcephalia  can  occur  and  the  sutures  remain 
open ;  the  absence  of  much  valuable  evidence  that,  in 
cases  of  closure,  surgical  operations  are  of  benefit;  and 
the  general  law  that  early  closure  is  an  evidence  of  a  de- 
generation which  affects  the  development  of  the  brain  as 
well  as  that  of  the  skull,  have  all  led  to  the  general  con- 
viction that  early  closure,  per  se,  is  not  suflicient  to  ex- 
plain the  condition.  The  low  slanting  forehead,  the  high- 
set  eyes,  and  the  absence  of  cranial  vault,  give  a  peculiar 
bird-  or  animal-like  appearance  to  microcephalic  idiots. 
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The  resemblance  to  the  lower  animals  is  furtlicr  ciilmiiced 
by  the  fact  that  the  patients  are  usually  very  much  un- 
dersized (often  distinctly  dwarfed),  and  further  by  their 
general  behavior.  When  not  profoundly  idiotic,  micro- 
cephahcs  are  unsually  active,  energetic  little  creatures, 
running- about  constantly,  and  even  when  sitting  down 
going  through  rhythmical  movements.  They  chatter 
and  laugh,  but  few  can  talk  coherently.  They  are  much 
more  robust  than  hydrocephalics,  and  some  attain  ad- 
vanced age.  They  ai'e,  howevei',  not  susceptible  to  much 
improvement  through  education. 

Pdi-idytio  Idiocy. — Under  this  heading  are  grouped  the 
cases  in  which  gross  cerebral  lesions  occurring  in  infancy 
and  early  childhood  cause  paralysis  of  the  limbs.  As  has 
already  been  said,  focal  lesions  dvuing  development  are 
particularly  prone  to  affect  the  bi'ain  in  its  entirety.  In 
infancy  and  early  childhood,  therefore,  any  intracranial 
accident,  even  though  it  be  slight,  may  seriously  interfere 
with  intellectual  elaboration.  Tlie  infantile  cerebial  pal- 
sies have  three  chief  distributions,  viz.,  hcraiplegic, 
diplegic,  and  paraplegic.  Thc^y  nearh-  always  result 
from  circulatory  disturbances,  such  as  liemori'hagc,  par- 
ticularly from  the  meninges,  thrombosis,  and,  less  fre- 
quently, embolism.  They  may  also  result  from  intracra- 
nial inflammations  and  sometimes  from  new  gi'owths. 

The  hemiplegio  variety  constitutes  a  considerable  pro- 
portion of  all  cases  of  idiocy.  The  cerebral  palsies  are 
an  important  chapter  in  pediatrics.  If  (he  palsy  is  pre- 
natal, profound  idiocy  is  almost  always  the  result. 
There  is  also  little  chance  that  a  normal  mind  will  develop 
when  the  palsy  occurs  in  the  first  few  months  of  life. 
In  older  children,  considerably  more  than  half  escape 
without  mental  defect.  There  is  danger,  however,  in  all 
such  cases  that  epilepsy  will  result  from  the  irritation  of 
the  cerebral  lesion,  and  that  mental  defects  will  follow  iu 
the  course  of  the  epilepsy.  The  sj-mptoms  of  hemiplegic 
idiocy  are  tlie  symptoms  of  hemiplegia  plus  the  symp- 
toms of  idiocy  or  feeble-miudedness.  .These  latter  are,  as 
a  rulg,  less  cpnstaut  and  less. pronounced  than  in  otlier 
parafytic  forms.  Of  55  cases  examined  'by  Sachs  and 
Peterson,  the  mental  impairment  was  classified  as  feeble- 
mindedness in  16,  imbecility  in  31,  idiocy  in  7,  and  epi- 
leptic insanity-in  1.  The  physical  symptoms — namely, 
those  of  henuplegia— have  some  peculiarities  which  dis- 
tinguish it  from  that  of  adults.  Thus  there  is  almost 
alvfays  some  flattening  of  the  skull  on  the  side  of  the 
brain  lesion,  the  horizontal  hemicircumference  of  the 
head  being  less  on  the  affected  side.  There  is  apt  to  be 
shortening  of  the  limbs  on  the  paralyzed  side,  and  the 
rigidity  and  contractures  are  frequently  extreme.  All 
these  symptoms  vary  with  the  extent  of  the  paralysis, 
which  may  be  severe  and  extensive,  or  only~sliglit.  In 
tlie  latter  case  it  is  likely  to  pass  away,  leaving  only  a 
slight  rigidity,  or  an  increased  tendon  reflex,  or  athetoid 
movements,  on  the  affected  side.  Epilepsy,  however, 
may  complicate  this  condition,  even  when  the  initial 
paralysis  has  been  slight  and  its  late  effects  insignificant. 
(See  Plate  C.) 

In  diplegic  idiocy  the  paralysis  involves  all  four  extrem- 
ities. It  is  almost  always  congenital  or  is  first  observed 
shortly  after  delivery.  The  most  plausible  explanation  of 
its  occurrence  is  that  during  delivery  the  head  is  injured 
so  that  blood  is  extra vasated  in  the  great  longitudinal  fis- 
sure of  the  brain.  The  paralysis  in  these  cases  is  usually 
extreme  and  the  muscular  rigidity  severe  and  disabling. 
On  account  of  the  spasm  of  the  adductors  the  thighs  are 
drawn  one  over  the  other;  the  patients  are  thus  totally 
disabled  from  walking,  or  else  they  can  do  so  very  imper- 
fectly; making  the  "  crossed-leg  progression. "  The  hands 
ar«  afeo  often  much  incapacitated.  The  percentage  of 
mental  defects  in  these  patients  is  high  (over  seventy  per 
cen't.)-and  the  degree  of  the  defect  is  usually  extreme. 

Paraplegic  idiocy  probably  originates  in  the  same  way 
as  the  diplegic  .variety,  but  the  upper  extremities  escape. 
These  cases  were  long  misunderstood,  as  the  paraplegic 
type  suggested  a  spinal  lesion.  The  lesion  is,  however, 
cerebral,  and  probably  is  due  to  hemorrhage  which  either 
did  not  affect  the  ceutres  for  the  upper  extremities  or 


else  affected  them  so  slightly  that  nearly  perfect  I'estitu- 
tion  occurred.  What  has  been  said  regarding  the  clinical 
aspects  of  diplegic  idiocy  holds  good  for  the  paraplegic 
form. 

Epileptic  Idiocy. — As  the  mental  defects  resulting  from 
epilepsy  are  often  of  secondary  importance  to  the  epi- 


FiG.  2847.— Imbecility  with  Spastic  DipIeRia  lollowlng  Injury  by 
Forceps  at  Birth  ;  showing  Choreiform  Movements,  Muscular  Inco- 
ordination, Athetosis.     Patient  ageU  twenty-flve  years.    (Fernaia.) 

lepsy  itself,  this  section  might  be  better  handled  in  the 
article  on  epilepsy.  But  epilepsy  is  too  important  a 
cause  of  idiocy  and  feeble-mindedness  to  be  altogether 
neglected  here.  It  is  a  very  common  disease  of  in- 
fancy and  childhood,  and  under  the  most  favorable 
circumstances  of  environment  and  treatment,  a  large 
proportion  of  its  victims  undergo  mental  arrest  or  en- 
feeblement.  Of  the  selected  cases  which  are  admitted 
to  Craig  Colony  for  Epileptics  at  Sonyea,  about  twenty 
per  cent,  become  demented.  Epilepsy  stands  in  a  causal 
relation  to  feeble-mindedness  in  two  chief  ways.  First, 
both  the  convulsive  phenomena  and  the  stoppage  of  the 
intellectual  growth  may  result  from  a  common  organic 
cause.  Examples  of  such  a  cause  are  the  various  cere- 
bral palsies,  tumors,  cysts,  meningitic  sequelae,  hydro- 
cephalus, etc.  Under  such  circumstances  the  epilepsy 
may  not  appear  for  mouths  or  years  after  the  mental 
trouble  has  developed.  In  some  cases  the  epilepsy  de- 
velops first,  so  that  it  seems  as  though  the  attacks  them- 
selves brought  about  the  feeble-mindedness,  rather  than 
the  gross  intracranial  lesion.  Idiopathic  epilepsy  i^  also 
fertile  in  checking  intellectual  progress.  In  this  variety 
of  the  disease  there  are  no  gross  cerebral  changes  suf- 
ficient to  explain  it.  In  a  large  proportion  of  cases  bad 
heredity  is  demonstrable.  But  also  the  number  of  cases 
of  idiopathic  epilepsy,  in  which  no  cause  whatever  is 
demonstrable,  is  not  small.  Whatever  the  origin,  feeble- 
mindedness and  epilepsy  together  render  the  prognosis 
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almost  hopeless.     The  tendency  of  this  combination  is 
progressively  downward. 

Traumatic  Idiocy. — In  the  history  given  by  mothers 
and  other  members  of  the  family,  trauma  is  constantly 
advanced  as  a  cause  nf  mental  defect.     Clinically,  hovsr- 


rio.  2848  —Miocy  wjtii  Spastic  Diplef?ia ;  showing  Adduction  of  Mus- 
cles of  the  Thigh,  Talipes,  General  Muscular  Incoordination,  Chorei- 
form Movements,  etc.    Patient  aged  fwcnty-six  years.    (Femald.) 

ever,  traumatic  idiocy  has  no  distinguishing  features,  and 
in  view  of  the  fact  that  few  children  grow  up  without 
falls  and  bruises,  one  has  to  bo  extremely  conservative 
about  accepting  injury  as  a  cause. 

Sensorial  Idiocj/.— This  class  includes  the  mental  defects 
observed  in  children  who  have  lost  one  or  more  of  the 
special  senses,  especially  sight  or  hearing.  There  are 
certain  remarkable  instances  in  which,  after  loss  of  sight 
and  liearing  with  its  attendant  mutism,  the  patients  have 
developed  into  persons  of  excellent  intelligence.  They 
naturally  never  attained  intellectual  conceptions  which 
these  senses  alone  can  furnish.  But  otherwise  they  have 
been  intellectually  normal.  Such  results  are,  however 
unusual.  As  a  general  rule,  children  who  are  shut  oft 
from  these  avenues  of  education  do  not  attain  full  intel- 
lectual development. 

Amaurotic  Family  Idiocy.— Tins  is  a  \'ery  rare  condi- 
tion, occuiTing  cliielly  in  Hebrew  children  between  the 
second  and  eighth  months  of  life.  There  is  degeneration 
throughout  the  whole  cerebro-,spinal  nervous  system,  of 
which  the  clinical  evidences  are  paralysis,  impairment  of 
sight  or  blindness,  and  mental  defect.  The  ophthalmo- 
scope shows  characteristic  changes  in  the  neighborhood 
of  the  macula,  originally  described  as  "a  white  speck 
more  or  less  circular,  in  the  centre  of  which  is  a  brown 
point,  offering  a  sharp  contrast  to  the  white."     Optic 
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atrophy  occui-s  eventually.     The  children  rarely  survive 
the  second  year. 

Baekirnrd  Children. — In  addition  to  the  various  classes 
of  defective  mental  development  which  have  now  been 
described,  a  word  must  be  said  in  regard  to  children  who 
are  not  idiotic,  who  in  fact  can  hardly  be  called  feeble- 
minded, yet  who  are  backwai'd.  All  such  children  merit, 
the  most  painstaking  psychological  and  physical  examin- 
ation. In  many  cases  the  principal  defect  seems  to  be  a 
failure  of  attention,  without  there  being  any  demonstrable 
physical  cause.  We  must  then  assume  that  somewhere 
in  the  course  of  personal  orancestial  development  checks 
were  given  to  progress,  and  that  the  child  is  intellectu- 
ally below  par  because  he  lacks  functionally  capable  gan- 
glion cells.  Under  such  circumstances  the  most  that 
treatment  can  do  is  to  enhance  the  function  of  existing 
cells ;  it  cannot,  of  cour.se,  furnish  new  ones.  But  in  other 
cases  brain  cells  may  be  normal  in  structure  and  poten* 
tially  normal  in  function,  and  the  reason  why  they  fail 
to  give  evidence  of  normal  action  is  to  be  found  in  tem- 
porary conditions,  which  are  susceptible  of  removal  with 
the  cure  of  the  patient.  Among  such  temporary  condi- 
tions are  visual  distuibances,  especially  errors  in  refrac- 
tion, disturbances  of  hearing,  general  diseases  and  mal- 


"^'of  Cmtliii^®'"'p^f»^f!;S'f'?'  "^"'"''''  ^-^  Defective  Development 
weigh?  sSteenin^irt**"^  ^""''  l^"^'-  ^^^«^^'  thirty-two  inches; 
SilVhfnS.'''(Fe?nildT''™      ^'^  °'  '™"'""''  ''^'*""  '""' 

nutrition,  and  possibly  obstructive  disease  of  the  naso- 
piiar.ynx.  Interferences  with  sight  and  hearing  are  the 
most  important  of  these,  owing  to  the  fact  that  they  are 

f°.?  ^°^"'''",''°°''^'^-  ^^"y  children  are  catalogued  as 
backward,  whereas  the  whole  trouble  depends  on  their 
being  unable  to  see  or  hear  well.     Oftentimes  defective 
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Fig.  1.— Group  of  Cases  of  Idiocy.    (Femald.) 


Fio.  2,— Group  of  Feeble-Minded  Boys  of  the  Hlffher  Grade,  Capable  of  some  Scholastic  Deyelopment. 

write,  etc.    (Femald.) 


Cases  of  this  type  may  learn  to  read. 
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vision  is  discovered  by  it  being  noticed  tliiit  tlie  child  is 
slow  in  learning  to  read,  or  that  it  is  u  bad  speller. 
Partial  deafness  closely  simulates  failure  of  attention. 
Wiietlier interference  with  tlie  breathing,  dependent  ujion 
some  naso-pharyngeal  disease,  causes  the  appearance  of 
foeble-mindedness,  or  not,  seems  to  me  doubtful.  It  is 
so  maintained,  however,  by  some  authorities.  General 
diseases  require  little  comment.  But  stress  must  be  laid 
on  the  condition  of  over-fatigue,  into  wliicli  many  chil- 
dren are  pushed  by  the  excessive  work  they  are  forced 
to  do.  It  is  by  no  means  a  rare  experience  with  me  for 
mothers  to  bring  children,  between  the  ages  of  eight  and 
twelve  or  fourteen,  to  be  examined  because  the  school 
teacher  has  reported  slow  progress  and  backwardness. 
Examination  shows  the  children  to  be  of  good  intelligence, 
and  not  very  much  under  a  normal  standard  of  health. 
But  there  is  a  general  appearance  about  them  of  fatigue ; 
in  sitting,  tliey  do  not  hold  tliemselves  erect ;  in  standing, 
they  attempt  to  lielp  support  tlie  weight  of  the  body  by 
leaning  against  the  wall  or  by  laying  the  hands  on  the 
desk  or  table.  Inquiry  as  to  daily  routine  shows  that 
the  children  are  doing  very  much  more  work  than  they 
should,  and  that  their  hoiu-s  of  unregulated  and  untram- 
melled play  are  too  short.  The  following  is  the  routine 
which  a  child  of  fourteen  was  expected  to  follow  in  a  large 
girl's  school  in  New  York.  Kising  at  6:15  a.m.,  she 
was  kept  constantly  busy  with  school  duties  until  10:30. 
A  recess  of  fifteen  minutes  was  followed  by  more  recita- 
tions and  study  till  the  half-hour  dinner  at  12.  Play 
was  allowed  immediately  after  dinner,  for  an  hour,  then 
followed  practising,  sewing,  recitations,  study,  religious 
exercises  imtil  6:30,  with  a  recess  of  only  fifteen  minutes. 
After  supper  the  only  free  time  was  from  7:30  to  8:15 
when  bedtime  came.  Thus,  of  the  whole  twenty-four 
hours,  only  one,  and  that  one  directly  after  the  heartiest 
meal,  was  given  over  to  uninterrupted  play.  Is  it  re- 
markable, under  such  circumstances,  that  a  child  gives  ir- 
relevant answers  to  questions,  that  he  cannot  remember 
well,  that  his  lessons  are  imperfectlj'  learned,  that  he  is 
irritable  and  fretful  ? 

Prognosis. — Tlie  jsrognosis  of  idiocy  concerns  life  and 
intellectual  prospects.  In  a  large  number  of  the  congen- 
ital or  early  developed  cases  death  occurs  in  the  first  few 
months  or  years  of  life.  These  patients  are  particularly 
subject  to  such  diseases  as  diarrhcea  and  pneumonia. 
Prom  all  points  of  view  the  defective  and  feeble-minded 
are  poorly  equipped  for  the  struggle  for  existence  and 
die  prematurely.  Most  idiots  who  survive  infancy,  die 
before  twenty,  few  live  to  be  over  forty.  Occasionallj^ 
however,  cases  are  met  with  that  live  to  old  age.  The 
prognosis  as  to  life  must,  with  few  exceptions,  be  made 
to  depend  upon  the  degree  of  malnutrition  which  may 
be  present ;  generally  the  latter  is  directly  proportionate 
to  the  degree  of  mental  defect. 

The  prognosis  as  regards  the  intellectual  condition  has 
reference  solely  to  the  question  of  improvement.  There 
is  no  such  thing  as  a  cure  in  arrested  mental  develop- 
ment. If  the  child  is  not  teachable,  even  improvement 
is  out  of  the  question,  except  possibly  in  cretinism.  If, 
on  the  other  hand,  the  child  can  be  taught,  much  can  be 
attained  by  modern  pedagogical  methods.  The  statistics 
contained  in  the  twenty-seventh  annual  report  of  the 
Royal  Albert  Asylum  at  Lancaster,  England,  showed, 
with  regard  to  the  after-career  of  pupils  discharged  on 
completion  of  their  seven  years'  training,  that  ten  per 
cent,  were  or  had  been  earning  wages;  that  five  per  cent, 
were  remuneratively  employed  at  home;  and  that  three 
and  one-half  per  cent,  additional  were  capable  of  earning 
wages.  Sucli  favorable  results  can  be  expected  in  a  small 
proportion  of  cases  only.  In  the  others  we  have  to  be 
satisfied  if  the  patient  learns  to  talk,  to  acquire  a  knowl- 
edge of  some  simple  kind  of  handiwork  and  habits  of 
cleanliness,  to  show  respect  for  authority,  and  to  exercise 
some  measure  of  self-restraint.  The  prognosis  varies  also 
with  the  degree  of  original  defect  and  with  the  age  at 
which  training  is  begun.  The  latter  should  not  be  de- 
layed beyond  the  third  or  fourth  year,  and  should  be 
begun  earlier  if  possible. 


Treatment. — The  treatiiient  of  idiocy  is  medical,  sur- 
gical, and  pedagojjieal. 

The  medical  treatment  is  iiotdilT(neut  from  the  medical- 
treatment  of  cljildren  generally.  The  physiciun  is,  how- 
ever, more  largely  thrown  on  his  own  7esources.  State- 
ments from  the  patients  are  either  not  forthcoming  or 
are  unreliable ;  and  the  absence  or  diminution  of  the  pain 
sense  cuts  out  the  diagnostic  symptom  of  pain. 

Surgical  proceduies,  directed  toward  relief  of  the  men- 
tal state,  are  rarely  if  ever  justifiable.  Tapping  the  lat- 
eral ventricles  in  hydrocephalus,  and  trephining  in  mi- 
crocephalics, on  the  theory  of  premature  ossification  of 
the  skull,  ar(!  tried  from  time  to  time.  But  it  is  a  matter 
of  considerable  doubt  if  these  procedures  do  any  real 
good. 

The  object  of  pedagogical  measures  is  to  increase  the 
acuity  of  the  senses,  to  teach  coBrdinated  use  of  the  mus- 
cles, to  instil  good  habits  and  eradicate  bad  ones,  to  teach 
the  use  of  language,  to  inculcate  ideas  of  form,  number, 
length,  weight,  surface  solids,  and,  finally,  to  apply  these 
results  to  still  higher  education.  The  sense  of  touch  is 
educated  by  surfaces  of  varying  degrees  of  smoothness, 
by  soft  and  hard  objects,  by  stringing  beads,  by  button- 
ing specially  made  buttons,  etc.  The  eye  is  educated  by 
yarns  of  different  colors,  by  blocks,  cubes  and  balls  of  dif- 
ferent colors  and  sizes,  by  various  mechanical  games,  etc. 
Gongs,  bells,  music,  singing,  etc.,  help  to  educate  the 
ear.  By  the  improvement  in  the  acuity  of  these  senses, 
there  naturally  results  an  increase  in  attention  and  a  bet- 
ter coordination  of  movement.  "Walking  is  taught  by 
increasing  the  strength  of  the  legs  by  massage  and  pas- 
sive movements,  and  then  by  various  mechanical  devices. 
By  analogous  means,  the  hands  are  accustomed  to  coor- 
dinated movements.  The  key  to  teaching  habits  of 
cleanliness  of  the  person,  etc.,  is  to  be  found  in  the  watch- 
fulness and  assiduity  of  the  nurse,  and,  above  all,  in  the 
absolute  regularity  with  which  the  various  procedures  are 
carried  out.  Certain  bad  habits  must  be  grappled  with. 
Constant  watchfulness  is  the  only  cure  for  masturbation, 
which  is  a  very  difficult  symptom  to  overcome.  It  is 
sometimes  necessary  to  tie  the  patients  at  night.  Suck- 
ing the  fingers  and  biting  the  nails  are  cured  by  the  ap- 
plication of  a  solution  of  aloes  or  other  disagreeable  sub- 
stance. 

Speech  is  taught  by  the  oral  method,  or  by  constant 
and  regular  exei'cise  in  speaking  correctly.  Manual  train- 
ing and  industrial  training  follow  naturally  after  simpler 
things  have  been  learned.     (See  Plate  C.) 

Further  into  the  details  of  the  pedagogical  methods 
currently  used  in  idiocy  it  is  impossible  to  enter  here. 
It  is  the  province  of  the  psychologist  and  educator, 
rather  than  of  the  physician.  But  in  closing  it  may  be 
said  that  the  earlier  such  treatment  is  begun  the  better, 
and  that  better  results  are  generally  obtained  in  good  in- 
stitutions, either  public  or  piivate,  than  at  home. 

The  writer  desires  to  express  his  obligations  for  the 
illustrations  which  accompany  this  article  to  Dr.  Walter 
E.  Fernald,  Superintendent  of  the  Massachusetts  School 
for  Feeble-minded  Children.  Pearee  Bailey. 

INSECT  T\.0\N£HS.—PyrethriFlores.  Insect  Powder. 
The  half-expanded  flower  heads  of  Pyrethrum  cinera- 
ricefoli'um  Trev.  (White  or  Dalmatian  Insect  Powder)  and 
of  Chrysantliemviiiroseum'Web&r  and  0.  carnemn  Weber, 
both  called  G.  coccineum  Willd.  in  the  Index  Kewensis, 
{Blue,  Gauecman  or  Persian  Insect  Powder),  all  of  the  fam- 
ily Com,positai.  The  Dalmatian  species  is  greatlj'  superior. 
All  are  native  and  very  extensively  cultivated  perennial 
herbs  of  western  Asia.  The  heads  bear  a  close  resem- 
blance to  those  of  the  common  daisy,  the  rays  being 
white  in  the  Dalmatian,  blue  in  the  Persian.  Insect 
flowers  reach  the  hands  of  the  consumei's  entirely  in  the 
form  of  the  yellowish  or  gray  powders,  and  it  is  then 
extremely  difHcult  to  determine  their  purity  or  quality, 
which  varies  most  widely.  The  quality  is  claimed  to  be 
best  when  the  heads  are  just  beginning  to  expand,  but 
their  collection  at  this  time  is  not  economical.  It  de- 
creases progressively  with  their  maturity,  but  the  use  of 
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the  mature  or  old  flowers,  being  extremely  difficult  of 
detection,  is  obviously  profitable,  and  constitutes  the 
chief  form  of  sophistication.  Enormous  quantities  of  the 
stems,  which  possess  a  very  slight  activity,  are  also 
ground  with  the  flowers.  Their  presence  is  readilyde- 
tected  in  the  powder  by  the  appearance  of  large  whitish, 
glistening  particles,  cliiefly  of  the  fibres,  and  less  readily 
by  the  greener  color  which  they  impart.  The  powder 
should  have  a  clear  greenish-yellow,  but  not  a  bright 
yellow  color,  the  latter  indicating  curcuma,  fustic, 
chrome  yellow,  or  other  coloring  addition.  It  has  a  tea- 
like odor  and  an  aromatic  and  bitterish  taste.  Its  ethe- 
real liquid  extract,  in  the  pi'oportion  of  five  parts  of  the 
filtered  liquid  to  one  of  the  powder  used,  should  be  of  a 
handsome  yellow,  and  on  evaporation  should  yield  a 
soft  extract  equalling  3.75  to  .5.5  per  cent,  of  the  weight 
of  the  powder.  Upon  incineration,  the  powder  should 
yield  not  more  than  6.5  per  cent,  of  ash,  nearly  all  solu- 
ble in  hydrochloric  acid.  These  tests  will  determine 
the  preseuce  of  nearly  all  of  the  very  numerous  adulter- 
ants which  have  been  employed.  Others  are  detected  by 
the  use  of  the  microscope,  but  this  requires  considerable 
experience.  A  powder  from  flowers  which  have  become 
too  old  exhibits  charactei'istic  seed  tissues  and  yields  con- 
siderable fat,  of  which  there  is  but  a  trace  in  the  young 
flowers.  The  powder  is  more  active  in  proportion  to  its 
fineness. 

No  analysis  of  the  constituents  of  insect  powder  yet 
made  is  conclusive  as  to  the  identity  of  the  toxic  agent. 
There  are  (1)  volatile  oil  ranging  up  to  0. 5  per  cent. ,  most 
abundant  in  the  youngest  flowers;  (?)  four  to  seven  per 
cent,  of  resin,  about  two-thirds  of  it  alcohol-soluble,  the 
rest  ether-soluble ;  (3)  fat,  from  a  trace  in  the  youngest 
flowers  to  a  considerable  amount  after  the  seed  has  formed. 
With  these  are  ordinary  plant  principles.  An  alkaloid, 
a  glucoside,  and  a  volatile  acid  have  been  indefinitely  re- 
ported. It  is  a  curious  fact  tliat  the  toxic  properties  are 
imparted  alike  to  alcohol  or  hot  or  cold  water,  or  to.  the 
atmosphere  by  burning.  The  death  of  insects  by  contact 
with  the  fine  powder  is  only  partly  mechanical,  for  Jel- 
liffe  has  shown  that  while  .the  stem  powder 'is  thus  fatal 
to  some,  it  does  not  afl'ect  others,  which,  however,  are 
promptly  killed  by  contact  with  the  powder  of  the  flow- 
ers.    Insect  powder  does  not  affect  the  insect's  eggs. 

Although  this  substance  is  somewhat  irritating, .  its 
tincture  sometimes  even  causing  vesication  of  the  skin, 
yet  its  medicinal  action  is  of  no  importance,  and  its  one 
use  is  for  the  destruction  of  insect  vermin.  Here  it  has 
the  great  advantage  over  nearly  all  similar  agents  of  being 
non-poisonous.  It  not  only  destroys  sucli  domestic  pests 
as  roaches,  flies,  bedbugs,  and  fleas,  but  is  very  useful  as 
applied  to  insect-infected  plants,  either  in  tlie  house  or 
in  the  field.  For  the  latter  purposes  it  is  best  sprayed  in 
tlie  form  of  a  decoction.  Mosquitoes  may  be  destroyed 
in  a  closed  room  by  slowly  burning  a  half-ounce  or  an 
ounce  of  the  powder.  Henry  H.  R-usby. 

INSECTS,  PARASITIC— The  group  of  insects  as 
formerly  understood  included  four  sub-classes :  the  Mala- 
copoda,  consisting  of  a  few  worm-liUe  forms;  the  Myrio- 
poda,  centipedes  and  millipedes ;  the  Arachnida,  spiders, 
mites,  and  ticks ;  and  the  Hexapoda,  or  six-footed  winged 
division.  While  these  groups  all  agree  in  having  jointed 
bodies  with  jointed  appendages  and  breathing  by  means 
of  tracheae,  there  is  so  much  divergence  in  other  respects 
that  they  are  now  separated  into  distinct  classes  and  the 
Arachnida  especially  considered  as  widely  different. 

The  Insecta  proper,  or  Hexapoda,  are  bilaterally  sym- 
metrical animals  having  jointed  bodies  with  jointed  ap- 
pendages, the  body  consisting  of  three  distinct  regions,  the 
head,  thorax,  and  abdomen,  the  former  of  which  beai's 
jointed  antennieand  variously  modified  moUth  parts;  the 
thorax  (consisting  of  three  segments,  pro-,  meso-,  and 
meta-)  bears  on  each  segment  a  pair  of  legs  and  on  tire 
meso-  and  metathorax  each  a  pair  of  wings.  Respiration 
is  provided  for  by  means  of  tracheal  tubes  which  ramify 
througliout  the  tissues,  carrying  air  to  all  parts  of  the 
body.     Exceptional  forms,  especially  among  the  parasitic 


species,  occur  in  which  the  wings  may  be  aborted  or  en- 
tirely wanting  or  in  which  difEerent  organs  may  be  more 
or  less  aborted.  It  rarely  happens,  however,  that  these 
reductions  go  so  far,  but  that  the  insect  structure  may 
be  recognized  at  least  during  some  brief  period  in  the  life 
history  of  the  species. 

Of  the  sixteen  to  nineteen  orders  which  are  recognized 
by  diflierent  authors,  but  four  include  groups  which  ai'e 
parasitic  oii  man  or  the  domestic  animals  with  which  he 
is  most  closely  associated.  These  oi-ders  are  the  Bipiem 
or  two-winged  flies,  mosquitoes,  etc.';  the  Siphonapiera, 
or  fleas;  the  Hemipiera  or  bugs,  lice,  etc.,  and  the  Mal- 
lophac/a  or  bird  lice. 

Of  the  other  orders  there  are  quite  a  number  that  may 
have  an  incidental  importance,  as  the  stinging  Hymewrp- 
tera  to  be  mentioned  under  Insects,  Poisonous  ;  the  beetles, 
Coleoptera,  some  of  which  produce  vesicating  properties 
and  others  which  at  times  cause  trouble  by  getting  into 
eyes  or  ears,  and  the  Lepidoptera,  many  of  which  have 
larva:  that  have  nettling  properties.  To  give  mere  men- 
tion to  all  of  these  phases  would  outrun  the  limits  of 
this  article,  and  our  further  attention  therefore  will  be 
directed  to  such  orders  as  include  parasitic,  or  at  least, 
semipaiasitic,  habits  and  affect  the  human  species. 

Biptera. — Two-winged  insects,  flies,  mosquitoes,  gnats, 
etc.  Mouth  parts  fitted  for  piercing  or  sucking;  a  pair 
of  mesothoracic  wings  and  a  pair  of  modified  structures, 
halteres,  or  balancers,  occup3'ing  the  position  of  the  mcta- 
thoracic  wings.  Many  of  the  members  of  this  order  affect 
man,  but  in  such  manner  that  it  is  often  difficult  to  decide 
just  where  they  should  be  placed.  The  mosquilo,  for 
instance,  sucks  the  blood  of  man  and  might  be  counted 
semiparasitic,  but  its  bite  is  poisonous  and  so  it  may  prop- 
erl}'  be  included  under  the  section  of  poisonous  insects, 
where  discussion  of  its  habits  in  this  connection  is  given. 
It  has  further  a  most  important  relation  as  the  medium 
for  transmission  of  certain  diseases,  and  this  pathological 
relation  is  covered  in  an  article  on  Mosqnito  in-  Relation  to 
Miiman  PaihoLoi/y,  by  Professor- Ward.  The- gad-flies  or 
horse-flies  seem  on  the  whole  to  be  better  treated  in  con- 
nectioB  with  the  poisonous  insects  and  are  so  placed.  Some 
other  forms  cause  extreme  annoyance  by  getting  into  the 
eyes;  nostrils,  and  ears,  causing  intense  irritation  and 
sometimes  requiring  medical  attention.  The  Ilippelates 
flies,  described  by  Dr.  Schwarz  from  occurrences  in 
Florida,  are  among  the  worst  of  these,  and  aside  from  the 
great  annoyance  and  suffering  may  induce  severe  inflam- 
mation, and  moreover  are  a  menace  as  possible  carriers 
of  diseases  of  the  eye  or  disorders  of  the  skin. 

OSstridm  or  bot-flies  comprise  a  well-marked  family 
distinguished  by  heavy  body,  generally  hairy,  and  with 
small  eyes  at  the  sides  of  the  head.  The  antennae  are 
sunken  into  deep  pits  on  the  front ;  the  mouth  parts  are 
rudimentary,  and  no  food  is  taken  in  the  adult  stage. 

The  larviE,  which  are  the  parasitic  stage,  are  fleshy 
grubs  and  occur  in  different  regions  of  the  body  of  the- 
host,  such  as  the  alimentary  canal  (horse  bot),  the  nasal 
passages  (sheep  bot),  the  subcutaneous  tissue  (TTypodermn 
of  cattle  and,  accidentally,  in  man,  and  the  Bermatobia 
in  man).  Eggs  are  deposited  on  the  body  or  attached  ta 
the  hairs  of  the  host  to  be,  and  newly  hatched  young 
reach  the  cavities  they  infest  by  various  routes  for  the 
different  species.  While  no  species  is  to  be  regarded 
as  strictly  a  human  parasite,  the  occurrence  of  bots  in 
man  is. of  sufficient  frequency  to  require  mention  here 
and  consideration  of  the  conditions  under  which  they 
may  infest  the  human  species  or  become  subjects  for  the 
practitioner. 

Instances  of  the  occurrence  of  the  ox  warble,  Hypoder- 
ma  bona,  and  B.  Uneata  in  man  have  been  recorded  in 
both  Europe  and  America.  The  former  is  the  common 
species  in  Europe  and  its  occurrence  in  man  is  noted 
as  fairiy  common  in  Norway.  The  latter,  which  is  tli^ 
species  occtirring  in  America,  has  but  few  recorded  iiV 
stances,  one  of  the  best  authenticated  being  that  men- 
tioned by  Dr.  John  Hamilton  {Ent.  News,  iv.,  p.  219). 
Their  presence  will  be  recognized  from  the  swollen  ulcers 
at  different  points  under  the  skin,  and  there  Is  a  strong 
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tendency  for  them  to  migrate  from  place  to  place,  though 
in  the  case  reported  by  Dr.  Hamilton,  which  ended 
fatally,  the  location  was  in  an  ulcer  at  the  root  of  the 
tongue. 

(Estrus  Jwminis  L.  =Derinaiobi(c  noxialis  Goudot.  This, 
the  species  which  has  been  termed  the  bot-fly  of  man,  is 
of  frequent  occurrence  in  tropical  America  where  it  is  a 
pest  to  cattle,  as  well  as  to  dogs,  monkeys,  and  other 
mammals ;  its  occurrence  on  man  being  occasional,  per- 


Fig.  2853.  — Dermaioftto  noxialis.  Larva,  a.  Ventral  aspect  and 
appearance  of  cephalic  and  caudal  extremities,  also  tbe  three  rows 
of  spines,  single  below  and  the  point  where  the  double  rows  end : 
ft,  dorsal  view  shows  that  the  three  rows  ol  spines  single  below  are 
double  above.    Greatly  enlarged.    (From  Insect  Life.) 

haps,  accidental,  as  a  result  of  deposition  of  eggs  on  the 
bodies^  o,f  persons  exposed,  as  when  bathing,  or  the  ex- 
posed parts'of  the  bodies  of  natives. 

The  insect  has  a  variety  of  names  in  different  countries : 
Fcrwifflcajwg  in  Cayenne  and  Mexico,  £/)•«  in  Brazil  (Para), 
Tared  in  Costa  Rica,  and  Ousano  peludo  or  Muche  in  New 
Granada. 

The  larvae  are  very  characteristic  in  shape  as  shown  in 


Fig.  28.54.  —  Dcrmatnhia.  a,  Brauer's  figure  of  a  larva  and  d 
(  oqucrcl's  figure  of  one  probably  identical  with  noxialis,  differences 
due  to  r»aturit.v  or  to  [imoiint  of  contraction  at  time  of  preservation; 
6,'>cepliaUc  extremity;  d,  caudal  extremity  of  a  enlarged;  lines 
show  acttraJ  length.    (From  Insect  Life.) 

the  figure,  the  head  end  being  broad  and  the  terminal 
segments  much  attenuated. 

If  undisturbed  they  complete  their  growth  in  the  sub- 
cutaneous tissue,  and  then  issue  to  enter  the  ground  and 
pass  the  remaining  stages  of  development,  issuing  later 
as  adult  flies.  In  man  they  are  probably  as  a  rule  ex- 
tracted before  they  acquire  maturity,  since  they  could 


scarcely  escape  notice,  and  even  crude  surgery  is  suffi- 
cient for  their  extraction. 

The  larva;  are  to  be  separated  from  the  related  cyaiU- 
rentris  by  the  minute  spines  on  segments  two  and  tlirce. 


Fig.  2855.  —  Compsomj/ta  macellarm.     Adult;    wings   expanded. 
Enlarged.    (After  Francis.) 

and  the  absence  of  hooks  on  the  posterior  borders  of  seg- 
ments four  to  seven. 

BermatoHd  cyaniteniris  with  similar  habits  has  been 
separated  from  noxialis  by  Blanchard,  the  larva  being 
said  to  have  no  fine  spines  on  segments  two  and  three, 
and  a  row  of  strong  hooks  projecting  from  the  hind 
border  of  segments  four  to  seven  and  sometimes  eight. 


Fig.  2856.— ComjjsomjAa  mcKcllaria.     Adult;  wings  at  rest, 
larged.    (After  Francis.) 


En- 


Muscidai.  Thick-bodied  hairy  flies, with  well-developed 
mouth  parts,  either  fitted  for  piercing  or,  as  in  the  house- 
fly with  soft  membranous  proboscis,  adapted  to  liquid 
food.  Lai'vsB,  fleshy  footless  grubs  or  maggots,  living 
in  decaying  matter,  ordure,  etc.  The  group  is  a  large 
one,  many  of  which,  though  not  strictly  parasitic,  may 
seriously  affect  man.  The  common  house-fly,  for  exam- 
ple, aside  from  being  a  great  annoyance,  is  undoubtedly 


Pig.  2857.— Egg  of 
Gompisomyia  ma- 
ceUwria.  Greatly 
enlarged.  (After 
Francis.) 


Fig.  2858.— Compsomi/ia   maceliaria.     Eg 
mass  greatly  enlarged.    (After  Francis.) 


a  menace  to  health,  since  it  may  readily  visit  first  the 
faeces  of  a  typhoid  patient  and  then  the  food  of  table  or 
camp.  Much  of  the  typhoid  occurring  in  the  camps  dur- 
ing the  Spanish- American  war  is  attributed  to  this  means 
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■of  transmissal.     Patients  in  hospitals  may  serve  as  cen- 
tres of  infection  for  oplithalmia  and  ottier  diseases  in  ad- 


''■»w""»«*'""''l^w™"'W!P'^'~'^*f'"" 


Fig.   2859.  —  Gmmpsomyla 


macellana. 
Francis.) 


Larva  enlarged.      (After 


jacent  dwellings,  iiuless  care  is  taken  rigidly  to  exclude 
flies  by  means  of  close-fitting  screens.     It  is  also  asserted 


-Fig.  2860.— Compsn»i)/ia  macellarla.  Puparia,  entire  at  left  and 
broken  at  right  showing  where  fly  has  escaped.  Enlarged.  (After 
Francis.) 

that  tliey  may  ti-unsmil  the  eggs  of  nematode  and  eestode 
worms.  A  number  of  llie  species  whicli  ordinarily  de- 
posit their  eggs  in  decaying  oi'ganic  matter 
may  on  occasion  deposit  them  in  wounds 
.and  cause  very  serious  results.  The  flesli- 
fly  {Sarcophaga  cavnaria),  meat-fly  (f'alU- 
phora  mmitoria),  blue-bottle  fly  [Liicilia 
■cmsar),  and  otliers,  are  injui'ious  in  this  way. 
Compsomyia  maccUarui,  the  Litcilia  homi- 
nivorus  of  early  writers,  the  much-dreaded 
"  screw  worm  "  of  the  warmer  portions  of 
America,  is  undoubtedly  one  of  the  most 
important  species  that  directly  aifect  the 
human  species.  The  head  is  red-brown; 
tlie  tliorax  and  abdomen  are  bluish-green 
with  metallic  reflections,  and  there  are 
tliree  longitudinal  black  stripes  on  the 
thorax.  It  is  known  all  tlie  way  from 
Canada  to  Patagonia  and  has  received  a 
great  number  of  technical  names.  The 
eggs  are  deposited  on  various  decomposing 
substances,  but  not  rarely  in  the  nostrils 
•of  individuals  when  sleeping,  or  even  wlieu 
awake  if  exposed,  but  probably  attracted  as 
a  rule  by  a  catarrhal  condition  of  the  per- 
son. Eggs  are  small,  eylindi-ical,  white, 
with  a  ridge  along  one  side.  They  hatch 
very  soon  after  deposition  so  that  the  op- 
portunity for  removing  them  is  very  short. 
The  larvae  on  hatcliing  work  into  the  sur- 
rounding tissue,  and  the  result  of  their 
burrowing  is  to  destroy  all  the  tissues  of 
the  soft  palate,  and  eases  are  on  record  in 
which  the  vertebra;  and  os  Jiyoides  and 
other  bones  have  been  completely  laid  bare, 
;such  cases  usually  terminating  fatally. 

As  many  as  three  liundred  maggots  have 
been  dislodged  from  tlie  mouth  and  nose 
•of  an  affected  individual,  and  considering 
the  rapid  growth  of  such  larva;,  it  is  not 
to  be  wondered  at  that  the  tissues  are  de- 
stroyed with  great  I'apidily.  Prompt  at- 
tention is  therefore  tlie  most  essential  ele- 
ment in  treatment,  and  irrigation  with 
dilute  solutions  of  phenol,  of  clove  oil, 
warm  water,  or  careful  use  of  chloral  are 
recommended.  Pyrethrum  is  stated  to  be 
a  certain  remedy  in  all  cases  in  which  the 
maggots  can  be  reached  with  it. 

Order  Siphonaptera— wings  absent; 
sides  with  horny  plates;  body  much  com- 
pressed; the  legs  long  and  stout,  the  coxre 
being  remarkably  developed ;  thoracic  seg- 
ments distinct ;  mouth  parts  fitted  for  suc- 


tion, all  the  species  in  the  adult  stage  feeding  upon  the 
blood  of  mammals  or  birds.  Antennae  small,  sunken  in 
pits  or  grooves  in  the  side  of  the  head,  of  modified  shapes, 
sometimes  annulated  and  in  other  cases  divided  into  leaf- 
like plates.  Eyes  simple  or  often  reduced  to  mere  rudi- 
ments or  apparently  wanting.     Tarsi  five-jointed. 

They  undergo  comijlete  metamorphosis,  the  larvae  being 
slender,  worm-like,  active  creatures,  feeding  in  the  litter 
of  dog  kennels  or  other  waste  material  where  they  may 
get  access  to  dried  blood  or  animal  matter;  the  pupae  are 
quiescent,  and  the  adults  seek  and  live  more  or  less  con- 
stantly on  the  bodies  of  the  host  animal.  Development 
proceeds  rapidly  in  warm  weather,  the  egg  stage  lasting 
about  six  days,  the  larval  period  a  few  days,  and  the 
pupa  stage  a  week  or  more.  Observations  on  some  of  the 
species  shows  that  the  entire  life  cycle  from  egg  to 
adult  may  be  pas.sed  in  a  fortnight. 

Three  families  are  now  recognized,  the  8arcopsylUd(B, 
Venin]wyllidw,  and  Pulieidoe,  the  first  and  last  including 
species  affecting  man. 

Sareopsyllidoi.  Small  foi'ms  with  large  heads,  the 
gravid  females  confined  to  the  host  animal  usually  be- 
coming embedded  in  the  tissues. 

fiiircopsylla  penetrans  Linn.,  the  "jigger,"  "jigger  flea," 
"chigoe,"  and  "chique."  Head  angular;  hirid  angles  of 
the  metathoracic  scales  rounded ;  eyes  and  antennae  in  an- 


6  fppiinrinTt.rtfomiTo^T'Vi; ','""■  ^'  ^^^-  ''•  <'™hr.yo;  3,  larva;  4,  cocoon; 5, pupa; 
skin  of  its  human  hmt^s'lt.'''™'^  °°„"'<*  '""'•^  ^"^  ''■'™  "s  entrance  under  the 
Skin  Of, Its  human  host;  8  the  same  after  several  days'  residence  in  the  skin  of  its 


arged?'  11  fLfnaie  hMw"';;;'"''^"'^?''  fqurtimes ;  iO.  head  of  same  st  11  more  en- 
Slbles'  d  mixiM/rTnZ-*'"°8,'S?^'''°'  12,  mouth  parts  much  enlarged;  m, 
manaiDies ,  eJ,  maxniary  palpi ;  u,  labium.     (After  Kbirsten  and  Guyon.) 
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terior  part  of  head.  Tlie  males  and  i'emales  are  similar 
and  flea-like,  but  when  gorged  with  eggs  the  females  lose 
all  semblance  to  their  original  form. 

The  species  has  been  noted  particularly  as  a  pest  of 
man,  but  it  is  a  very  serious  parasite  of  many  other  ani- 


FiG.  2862.  —  Sarcopsfilla  galliiiacea.  Male.  Enlarged,  ant,  an- 
tennae; m,  palpi,  more  enlarged.  (From  Insect  Life,  drawn  by 
Packard.) 

mals  also.  It  appears  to  have  been  a  native  of  tropical 
America,  but  has  been  carried  to  other  countries  and  es- 
pecially in  Africa  is  said  to  liave  spread  with  astonishing 
rapidity. 

The  adults  attack  animals  as  in  other  species,  but  the 
females  after  being  impregnated  burrow  into  the  skin, 
■especially  beneath  the  toe  nails  in  man,  and  tliere  pro- 
duce a  swelling  and  later  a.  distinct  ulcer,  which  in 
some  cases  results  fatally.  Tlie  development  of  the  eggs 
greatly  distends  the  body  of  the  insect  so  as  markedly  to 
■change  its  form,  the  head  and  legs  appearing  as  little  ap- 
pendages on  a  large  round  body  as  big  as  a  pea.  Each 
female  is  said  to  produce  about  sixty  eggs,  which  are 
■deposited  in  a  sort  of  sac,  and  the  young  hatch  and  feed 
upon  the  swollen  body  of  their  mother  until  they  are  full 
^rown,  when  they  escape  to  the  ground.  Removal  of 
the  parasite  is  accomplished  by  the  introduction  of  a 
sharp  knife  point,  tlie  object  being  to  extract  the  insect 
■entire  as  the  bursting  of  its  skin  and  discharge  of  its  con- 
tents in  the  skin  are  likely  to  produce  distressing  sores. 

Sarcopsylla  gallinaeea  West  w. ,  lien  flea.  Head  obtusely 
pointed  in  front ;  the  antennae  and  ej'cs  are  in  the  posterior 
half  of  the  head ;  the  metathoracic  scales  angled  beliind, 
1  to  1.5  mm.  long.  This  species  appears  to  have  been  in- 
troduced into  the  Southern  States  probably  from  the  Old 
"World,  and  it  has  been  observed  in  Florida,  Mississippi, 
Texas,  and  Oklahoma,  and  is  likely  to  spread  over  the 
warmer  part  of  the  covintiy  at  least.     Its  main  attack  is 

upon  domestic  fowls,  but 
it  is  stated  to  attack  man, 
especially  children.  The 
females  bury  themselves 
in  the  skin  as  in  the  pre- 
ceding species  and  the 
sores  produced  are  of  a 
similar  character.  The 
effects  upon  young  chick- 
ens and  puppies  are  said 
to  be  very  serious  and  the 
results  often  fatal.  But 
little  has  been  ascertained 
regai'ding  its  effects  on 
the  human  species. 

Pnlicidai.     Labial  palpi 
three-     to     five  -  jointed. 
The  abdomen  of  the  fe- 
male does  not  become  es- 
pecially swollen  with  the 
development  of  the  eggs. 
Pulex  irritans   L.,   the 
'  louse  flea,  is  recognized  by  the  absence  of  combs  of 
-spines  on  the  border  of  the  head  and  pronotum,  and  the 
length  of  the  hypopharynx  and  mandibles  which  reach 
more  than  half-way  on  the  fore  coxa;,  the  single  row  of 


Fig.  Sses.—Pulex  irritans.  Head 
and  pronotum,  showing  form  and 
absence  of  combs.  (Author's  il- 
lustration. Bull.  United  States 
Dep.  Ag.) 


bristles  on  the  abdominal  segments,  the  large  male  clasp- 
ers,  and  the  dark  reddish  or  piceous  color.  It  has  a  very 
wide  distribution  over  the  world,  and  has  been  a  fa- 
mihar  if  not  welcome  guest  in  dwelHngs  from  remote 
antiquity.  Their  attacks  for  blood  sucking  are  made 
more  particularly  at 
night,  but  they  liave 
none  of  the  secretive 
habit  of  the  bedbug, 
depending  on  their 
agility  and  enormous 
leaps  to  escape  froi^ 
captuic.  Eggs  are  de- 
posited in  out-of-the- 
way  places,  in  cracks 
and  under  carpets 
where  the  young  may 
secure  a  supply  of  or- 
ganic matter  of  various 
sorts  to  serve  them  as  a 
food  supply.  Each 
female  is  supposed  to 
deposit  from  eight  to 
twelve  eggs,  which  are  Fig.  3864.— Piito  sermticeps.  Front 
whitish  ovoid  less  than  part  of  bod.y  showing  combs  on  head 
uniiibiiovom,  less  man  and  pronotum,  enlarged.  (Author's 
a  millimetre  in  length,  illustration,  Bull.  United  States  Dep. 
and  which  hatch  in  the  Ag.) 
course  of  from  four  to 

six  days  in  summer  and  which  reach  the  pupa  stage  in 
about  eleven  days,  from  which  they  issue  as  adults  In 
about  twelve  days  later.  The  full  life  cycle  may  there- 
fore be  completed  in  the  course  of  a  month  in  summer 
and  six  weeks  in  winter.  Preventive  measures  must  be 
directed  against  tlie  harbors  for  the  development  of  the 
young,  cleanliness  in  regard  to  the  jDlaces  where  the  eggs 
might  hatch  and  the  young  develop  being  more  effective 
than  attention  to  other  points,  though  the  use  of  pyre- 
thrum  may  be  resorled  to  to  destroy  the  adults. 

Paler  serratieeps  Gcrv.,  the  dog  flea,  recognized  by  the 
distinct  comb  of  spines  on  the  lower  border  of  the  liead 
and  on  the  hind  border  of  the  pronotum  as  shown  in  the 
figure,  is  in  this  country  a  more  frequent  pest  in  liouses 
than  the  irritans.  Its  noi'mal  hosts  are  the  dog  and  cat, 
but  it  seems  thoroughly  at  home  on  the  human  species 
and  is  an  extremely  annoying  pest.  Eggs  are  attached 
to  tlie  hairs  of  the  dog  or  cat,  but  so  loosely  that  they 
drop  oft'  easily  and  are  scattered  Avherever  these  animals 
may  chance  to  rest.  Both  of  these  species  are  more  an- 
noying than  dangerous,  their  bites  seldom  causing  more 
than  temporary  inconvenience;  but  it  is  easily  conceiv- 
able that  they  might  become  the  carriers  of  the  germs  of 
infectious  disease  or  of  septic  mattei',  and  thereby  assume 
a  very  different  r61e. 

Order  Hbmiptbka — insects  with  suctorial  mouth  parts; 
four  wings,  unless  aborted  or  rudimentary,  the  upper  or 


Fig.  2865;— Ci-mex  Uetularius.    Head  and  prothorax  much  enlarged. 
(Author's  illustration,  Bull.  United  States  Dep.  Ag.) 

front  pair  being  thickened  at  their  bases.     The  young 
hatch  in  the  form  of  the  adults. 

Gimicidm,  wings  aborted  or  if  present  with  simple 
membrane;  the  parasitic  or  semiparasitic  bedbug  having 
mere  rudiments  of  wings. 
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Cirmx  leatularius,  bedbug.  Known  in  different  locali- 
ties as  cbinclies,  chintzes,  redcoats,  mabqgany  flats,  etc. 
It  has  infested  human  habitations  since  the  dawn  of 
history  and  is  distributed  over  practically  the  whole 
world  even  into  north- 
ern regions.  The  body 
is  very  thi;i  and  flat, 
oval  in  outline,  the 
head  sunken  in  the 
prothorax,  the  mar- 
gins of  which  are  finely 
ciliate.     The  antennae 


Fig.  ! 


-Cimex  lectularlvs.    a.  Young.    Both  enlarged.    (From 
Riley,  United  States  Dep.  Ag.) 


are  slender,  the  three  distal  joints  about  equal  in  length 
and  covered  with  fine  hairs.  The  wing  pads  are  very 
small  and  never  known  to  become  fully  developed. 
The  color  Is  light  yellowish  to  dark  reddish-brown,  de- 
pending on  age  and  the  contents  of  the  body.  It  has  a 
very  characteristic  odor  similar  to  that  of  the  chinch  bug 
and  many  of  the  other  species  of  this  order.  The  odor 
would  seem  to  be  of  no  advantage  to  the  bug  under  pres- 
ent conditions,  and  may  be  looked  upon  as  a  survival. 
The  habits  are  nocturnal,  the  insect  sucking  the  blood  of 
man  at  night,  and  secreting  itself  during  the  day-time  in 
cracks  of  furniture  or  walls.  Its  bite  is  in  some  degree 
poisonous,  affecting  some  persons  much  more  seriously 
than  others,  but  is  apparently  due  to  irritation  of  punc- 
ture or  simply  the  juices  of  the  mouth,  as  no  poison 
glands  have  been  detected.  Individuals  hibernate  or, 
where  warm  enough  and  conditions  favor,  reproduction 
may  proceed  throughout  most  of  the  year,  but  is  most 


¥jo.  2SS7.—AcanthU)inodora.   Female,    a.  Outline  of  egg  enlarged. 
(Author's  Illustration,  Bull.  United  States  Dep.  Ag.) 

rapid  in  warm  weather.  A  period  of  seven  to  ten  weeks 
or  more  is  occupied  from  egg  to  adult,  but  varies  greatly 
depending  on  temperature  and  food.  They  may  survive 
long  periods  without  food,  but  development  is  retarded. 


Irritation  of  the  bites  may  in  extreme  cases  require  the 
attention  of  the  physician,  but  ordinarily  effort  should 
be  directed  toward  prevention.  In  well-kept  homes  the 
extermination  is  a  matter  of  persistent  use  of  well-known 
household  measures,  but  in  hospitals,  asylums,  prisons, 
and  other  institutions  where  large  numbers  of  people  of 
varied  habits  and  history  are  brought  together  the  prob- 
lem may  become  more  serious.  In  extreme  cases  fumi- 
gation of  rooms  or  of  whole  buildings  may  be  the  quick- 
est way  to  secure  relief.  An  effective  plan  is  to  clear  the 
room  or  rooms  of  all  objects  that  would  be  tarnished  or 
bleached  by  the  process  and  then  burn  brimstone  in  a 
small  dish  set  within  a  larger  one  so  as  to  avoid  possible 
Are  from  overflow  of  the  burning  material.  Close  all 
openings  even  down  to  the  keyhole  and  leave  the  room 
for  several  hours  after  which  it  may  be  opened  and  thor- 
oughly, aired.  Recent  experiments 
have  shown  that  Hydrocyanic  acid 
gas  can  be  used  with  best  of  results 
for  these  and  other  "  vermin "  in 
prisons  and  other  buildings  and  in 
I'ailway  coaches  or  sleeping  cars, 
where  it  is  possible  to  vacate  the 
structure  and  close  it  tight  enough 
to  confine  the  fumes. 

Acnnthia  inodora  Duges,  "Co- 
ruco "  or  Mexican  chicken  bug. 
This  species  has  been  described  as 
infesting  poultry  in  Mexico  and 
New  Mexico  and  is  also  stated  to  be 
a  very  serious  pest  in  houses.  Ac- 
cording to  information  recorded  by 
Townsond  it  used  "to  swarm  in 
military  posts  to  such  an  extent 
that  the  soldiers  were  ordered  out 
and  formed  in  two  lines,  one  with 
brooms  to  sweep  the  coi-ucos  en 
masse  up  against  an  adobe  wall 
where  the  other  line  stood  ready 
wi£h  trowels  and  mud  and  plas- 
tered them  into  the  wall  alive." 

There  are  other  species  of  this 
genus  which  sometimes  cause  alarm 
by  their  abundance  where  swallows 
or  bats  congregate  from  the  sup- 
position that  they  are  in  this  man- 
ner introduced  into  houses. 

A.  Mi-undinis  Jenyns  swarms  in 
enormous  numbers  in  the  nests  of 
the  barn  swallow,  and  m^y  scatter 
over  the  building,  but  so  far  as 
known  never  enters  houses  or  preys 
upon  other  than  the  swallows. 

A.  pipiatrelli  Jenyns  preys  upon 
the  bat  and  swarms  in  places  where 
these  animals  secrete  themselves 
during  the  day. 

A.  eolamharius  Jenyns  is  recorded 
as  infesting  dovecotes  in  Europe, 
but  has  not  been  recorded  so  far 
as  I  know  for  America. 

Sub-order  Parasita.  These  are 
strictly  parasitic  insects,  being  confined  to  their  hosts- 
constantly  and  deriving  all  their  nourishment  from  them. 
They  are  wingless,  and  the  mouth  parts  consist  of  a 
tubular  suctorial  organ.  There  are  two  divisions  of  the 
group,  the  one  including  the  forms  which  have  a  three- 
jointed  beak  and  which  are  parasitic  exclusively  on 
bats,  and  which  may  be  disregarded  here,  the  other  in- 
cluding our  common  lice  mention  of  which  follows. 

Pediciilida.  Rostrum  very  short,  unjointed  but  sur- 
mounted by  a  circle  of  hooks;  eyes  reduced;  antennae- 
three-  to  five-jointed;  thorax  with  segments  not  sharply 
separated;  legs  thick;  tarsi  with  a  single  strong  claw 
usually  fitting  against  a  spur  of  the  tibia;  abdomen  usu- 
ally nine-jointed.  The  egg  "nits"  are  attached  to  the- 
hair  of  the  host,  and  the  young  have  the  same  form  as  the- 
adults  and  like  them  cling  closely  to  the  host  animal.- 


FiG.  2868.— Moutb  partsi 
of  Louse  (PedfcMlus^ 
uestimenff).  a,a. 
The  summit  of  the 
head  with  four  bristles 
on  each  side ;  b,  b,  the- 
chitinous  band ;  c,  the 
hind  part  of  the  lower- 
lip  ;  a,  d,  the  foremost 
protruding  part  of  the 
lower  lip  (the  haustel- 
lum);  6,  6,  the  hooks- 
turned  outward;  /, 
the  inner  tube  of  suc- 
tion slightly  bent  and 
twisted ;  the  two  pairs- 
of  jaws  are  perceived 
on  the  outside  as  thin 
lines.  (After  Pact- 
ard.) 
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2869.  —  Pediculns  capitis. 
(Original.) 


The  species  are,  so  far  as  known,  very  closely  restricted  to 
one  species  of  animal  or  at  most  to  a  few  closely  related 
species  in  the  same  genus,  a  fact  which  indicates  a  very 
perfect  adaptation  to  a  particular  host  and  which  may 
mean  some  particular  adaptation  of  the  mouth  parts  of 
each  to  the  thickness  or  tex- 
ture of  the  skin  of  its  spe- 
cial ho.st.  The  mouth  parts 
in  all  cases  must  be  capable 
of  considerable  extension, 
and  the  mechanism  for 
probing  into  the  skin  so 
that  the  capillaries  may  be 
reached  is  quite  complex. 
The  fleshy  rostrum  is  sur- 
mounted by  a  circlet  of 
hooks  which  as  the  organ 
is  extruded  embed  them- 
selves in  the  skin  and  thus 
furnish  a  firm  grasp  where- 
by the  tubular  suctorial  or- 
gan consisting  of  four  deli- 
cate bristles  may  be  grad- 
ually forced  through  the 
outer  skin  and  down  to  the 
capillaries.  This  tube  ter- 
minates, in  vestimenti  at 
least,  in  a  delicate  set  of 
lobes  which  are  supposed 
to  act  as  tactile  organs  in 
feeling  the  way  through  the  dermal  cells.-  When  the 
blood-vessels  are  reached  a  current  is  maintained  by  the 
pulsations  of  the  pumping  stomach.  The  injury  which 
results  from  these  infestations  is  the  annoyance  and 
irritation  of  their  presence,  and  phthiriasis  as  a  specific 
disease,  meaning  anything  more  than  infestation  or 
"lousiness,"  has  been  shown  to  be  a  misnomer.  The 
ancient  accounts  of  fi-ightful  and  fatal  consequences  due 
to  the  presence  of  these  parasites  must  be  exaggerations 
or  the  lice  have  been  charged  with  being  the  cause  of 
diseases  due  to  some  other  agent.  Since  none  of  the 
species  affecting  lower  animals  is  known  to  be  trans- 
missible to  man  we  may  omit  them  from  the  discussion 
of  particular  species. 

Pedicvlus  capitis  Degeer,  head  louse.  Whitish  with 
faint  markings  on  the  dorsum  of  thorax  and  abdomen 
and  usually,  in  adults,  distinct  dark  markings  on  the 
mai'gins  of  the  abdom- 
inal segments.  The 
last  segment  of  the 
abdomen  is  bilobed. 
This  species  lias  been 
recognized  under  one 
name  or  another  dur- 
ing all  historic  time 
and  its  ancestry  doubt- 
less runs  back  to  prim- 
itive man.  While  most 
commonly  found  on 
children  it  may  multi- 
ply in  unkept  hair  of 
adults  as  well,  but  it 
seldom  occurs  else- 
where on  the  body 
than  amongst  the  fine 
hair  of  the  head.  The 
eggs  or  "  nits "  are 
white  and  glued  to  the 
hair  at  some  distance 
from  the  roots  and  are 
in  most  cases  placed 
more  abundantly  be- 
hind the  ears.  When 
numerous  they  form 
quite  conspicuous  ob- 
jects and  serve  as  a  good  diagnostic  feature.  The  newly 
hatched  lice  resemble  the  adults  except  in  size,  and  in 
being  less  distinctly  marked,  and  the  proportions  of  the 


Fig.  2870.— PedicMitis  vesttmenli. 
(Original.) 


body  vary  slightly,  the  abdomen  being  smaller  in  pro- 
portion to  the  head  and  thorax. 

Murray  has  shown  that  the  dilferent  races  of  man  har- 
bor different  varieties  of  this  species  of  louse,  the  differ- 
ence in  the  varieties  being  particularly  'n  color  and  in 
the  form  of  the  claws.  In  color  they  differ  from  the 
nearly  white  infesting  the  Caucasian  to  the  black  infest- 
ing the  African.  The  claws  differ  somewhat  in  propor- 
tions, and  Murray  thinks  these  differences  con.stant. 

Most  cases  will  respond  promptly  to  cleanly  habits,  but 
aggravated  cases  in  asylums  or  poor-houses  may  require 
moi'e  heroic  methods  and  the  mercurial. preparations  are 
probably  as  effective  as  any. 

Pedieiilus  teMimeiii iljeRch,  the  body  louse.  Like  the 
preceding  species  this  insect  is  whitish,  but  it  has  in 
maturity  more  definite  markings  which  give  it  a  grayish- 
white  appearance  and  gained  for  it  the  name  "gray- 
back."  It  is  slightly  larger,  the  head  scarcely  as  pro- 
truding in  front ;  the  end  of  the  abdomen  not  so  markedly 
lobed  or  almost  entire,  Like  the  preceding  species  it  has 
been  a  familiar  object  though  not  always  recognized  as  a 
separate  species.  It  is  more  common  where  opportunities 
for  good  sanitation  ai'c  wanting,  as  in  armies,  prisons,  or 
other  places  where  many  people  are  brought  together 
under  conditions  that  prevent  due  legard  to  cleanliness. 
It  is  said  to  occur  on  the  body,  most  frequently  on  the 
nape  of  the  neck,  but  secretes  itself  in  the  clothing  when 
not  actually  engaged  in  sucking  blood.  The  long  slender 
sucking  tube,  bj'  means  of  which  it  reaches  the  blood,  is 
shown  fully  extended  in  Fig.  8868.  The  eggs  are  depos- 
ited in  the  folds  of  the  clothing,  and,  according  to  the  es- 
tin\ates  of  Leeuwenhoek,  an  adult  female  may  have  a 
progeny  of  five  thousand  in  eight  weeks,  an  estimate 


Fig.  2871.— Phthiiius  inguinalis.    Female:  dorsal  view.    Male;  tip 
ol  abdomen.    (Original.) 

which  he  believed  might  be  increased  in  the  heat  of  sum- 
mer. There  is  abundant  basis  in  this  estimate  for  all  the 
rational  accounts  of  excessive  numbers  of  this  parasite 
in  certain  cases.  A  ready  means  of  destroying  the  pest 
is  thoroughly  to  heat  the  infested  clothing  by  boiling  or 
by  healing  in  an  oven  up  to  the  point  where  both  eggs 
and  lice  will  be  destroyed,  which  is  considerably  less  than 
what  would  scorch  the  clothing.  Fumigation  may  also 
be  used. 

Under  the  name  Pediculus  tabeseentiwn  Alt  described 
the  form  which  he  considered  as  the  cause  of  phthiriasis, 
but  later  writers  have  referi'ed  his  observation  and  de- 
scription to  aggravated  cases  of  vestimenti. 

Phthirius  inguinalis  Leach.  This  species  is  very  dis- 
tinct  from  the  other  species  occurring  on  man,  the  body 
being  nearly  as  wide  as  long,  and  the  spreading  legs, 
which  extend  laterally  far  beyond  the  borders  of  the  body, 
give  it  a  decidedly  crab-like  appearance.  This  has  given 
it  the  name  of  "crab-louse."  It  confines  itself  particu- 
larly to  the  coarse  hair  of  the  body,  especially  the  pubic 
region,  but  may  occur  also  on  the  coarse  hairs  of  the  arm 
pits,  in  the  beard,  and  is  said  also  to  cling  to  the  eye- 
brows. It  is  of  a  whitish  color,  with  dusky  patches  on 
the  thorax,  the  legs  slightly  tinged  with  reddish  and  the 
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claw  having  this  color  more  pronounced.  On  the  borders 
of  the  abdomen  there  are  a  number  of  prominent  lobes, 
and  the  spiracles  are  so  arranged  that  three  lie  trans- 
versely each  side  at  tlie  base  of  the  abdomen.  In  the 
female  there  are  prominent  lobes  with  stiff  bristles  meet- 
ing on  the  ventral  side  near  the  tip.  It  is  nearly  one- 
tenth  of  an  inch  (3.5  mm.)  in  length. 

Its  attacks  are  said  to  be  more  sevei-e  than  those  of  the 
other  species,  and  the  young,  by  burrowing  under  the 
epidermis  cause  an  intolei-able  itching.  The  eggs,  as 
with  otiier  species  of  lice,  arc  attached  to  the  hairs. 

Infection  may  come  from  occupying  quarters  pre- 
viously used  by  an  infested  person,  but  no  person  of 
cleanly  habits  is  lilicly  to  be  long  troubled  witli  them. 
For  severe  cases  use  of  mercurial  applications  may  be  rec- 
ommended. Herbert  Osborn. 
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INSECTS,  POISONOUS.— As  generally  classified,  a 
poisonous  insect  may  be  almost  any  of  the  Arthropoda 
that  have  tlie  property  of  producing  poisonous  effects  in 
man  or  in  the  higher  animals ;  and  it  seems  necessary, 
therefore,  in  this  article,  to  refer  to  some  forms  that  are 
not  in  the  strict  zoological  sense  insects  or  members  of 
the  group  Heiapoda. 

We  may  preface  a  discussion  of  the  particular  forms  of 
poisonous  insects  by  a  few  comparative  statements  re- 
garding the  organs  concerned  in  the  production  of  veno- 
mous material,  tlie  nature  of  the  poison,  and  the  means 
by  which  it  is  injected  into  the  system  of  the  victim.  In 
all  cases  in  which  there  is  a  true  injection  of  venom  or 
poisonous  principle  there  is  adevelopment  of  glands  con- 
cerned in  the  secretion,  and  these  glands  may  be  variously 
located,  depending  on  whether  the  wound  is  caused  by 
the  mouth  parts  or  by  a  sting.  The  mandibles  of  the 
spider  and  the  solpugid,  and  of  certain  varieties  of  ants, 
as  also  the  piercing  mouth  parts  of  the  bug  and  mos- 
quito (modified  mandibles),  are  the  organs  of  injection; 
and,  as  might  be  supposed,  the  glands  connected  with 
these  organs  are  specialized  sahvary  glands  which  have 
taken  on  the  function  of  secreting  a  venomous  fluid. 
The  sting  of  the  bee  or  wasp  is  a  modified  ovipositor, 
while  the  sting  of  the  scorpion  appears  1o  bean  inde- 
pendent structure  possessing  a  venomous  function  only. 
In  both  these  cases  the  glands  are  probably  specialized 
dermal  glands  which,  traced  back,  may  be  found  homol- 
ogous with  the  coxal  glands  of  general  distribution  in 
more  primitive  groups.  The  venomous  secretion,  in 
most  cases  in  which  it  has  been  investigated,  is  of  a 
formic  acid,  or  similar  nature.  Its  effect  is  corrosive, 
and  the  symptoms  usually  noted  are  rapid  swelling  and 
inflammation;  often  numbness  or  partial  paralysis  occurs; 
while  in  more  extreme  cases  a  general  effect  on  the  ner- 
vous system  extending  to  the  nerve  centres  is  produced. 
The  distinctly  paralyzing  effect  on  the  nerve  centres  is 
especially  the  work  of  certain  wasps  which  sting  their  prey 
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in  order  to  render  it  helpless  and  inactive,  while  its  life- 
is  spared  that  the  body  may  serve  as  a  lasting  food  sup- 
ply for  the  young  hatched  from  eggs  deposited  at  the 


Fig.  2872.— Bird  Spider  CMygale  hentzii). 
mologist.) 


(From  American  Ento- 


time  these  hapless  victims  are  captured  and  put  in  "  cold 
storage."  In  the  scorpion  the  venom  affects  the  blood 
corpuscles.  The  effects  of  insect  bites  or  stings  vary 
greatly  with  the  susceptibility  of  the  victim  and  with  the 
condition  of  the  poisonous  insect  at  the  time  the  poison 
is  injected.  Evidently  the  secretion  of  the  gland  may  be 
exhausted  by  prolonged  activity,  so  that  after  a  succes- 
sion of  bites  or  stings  the  effect  may  be  slight ;  while  the 
virulence  is  doubtless  influenced  also  by  the  state  of  irri- 
tability or  activity  of  the  insect.  Since  the  poison  is  al- 
most invariably  an  acid,  the  general  antidote  is  some 
form  of  alkaline  base,  as  magnesia  or  lime  and  their  car- 


liG.  2873.— vl.  Mouth  Parts  of  Genuine  Tarantula  (Tarantula  fasci- 
ventns);  a.  palpi ;  h.  mandibles;  o,  fang.  B,  Fang  and  poison- 
gland;  a,  twisted  poison  gland;  (),  mandibles ;  c,  fang  with  outlet 
for  poison.    (From  the  Gartenlaube.) 

bonates,  ammonia,  etc. ;  particular  antidotes  are  recom- 
mended further  on,  however,  in  a  number  of  special 
cases. 

Among  the  group  of  spiders,  scorpions,  etc.,  known  as 
^mc/m8t?a— distinguished  by  the  presence  of  two  body 
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regions,  four  pairs  of  legs,  a  number  of  simple  eyes,  but 
no  compound  eyes  or  antennae — there  are  certain  poison- 
ous species  that  shall  first  receive  attention. 

Araneidm,  Spiders.  Body  of  two  regions,  the  abdomen 
coimected  by  a  slender  pedicel ;  mandibles  two-jointed, 

the  outer  forming  a 
claw  or  fang  folding 
against  the  inner.  A 
poison  gland  located  in 
the  basal  joint  opens 
through  a  duct  at  or 
near  the  tip  of  the  fang. 
Of  this  variety,  the  bird 
spiders  or  American 
"  tarantulas "  are  tlie 
most  formidable  in  ap- 
pearance, some  of  them 
reacliing  a  great  size, 
being  strong  enough  to 
capture  small  birds. 
Some  of  the  tropical  spe- 
cies occasionally  reach 
Northern  cities  by  being 
transported  in  banana 
bunches,  and  they  cause 
considerable  interest,  if 
not  some  terror,  when 
brought  to  light.  Their 
bite  is  quite  painful, 
though  not  necessarily 
dangerous,  being  often  of  such  a  nature  as  to  need  at- 
tention. Of  native  species  we  have  two :  one  the  Mygale 
hentzii,  illustrated  in  the  figure,  which  occurs  through- 
out the  Southern  and  Eastern  part  of  the  coui^ry ;  the 
other  the  Mygale  rileyi  Marx,  which  occurs  on  the  Pacific 
coast.  The  bite  of  these  two  species  is  not  very  serious, 
though  in  the  case  of  children  or  susceptible  adults  the 
effects  may  be  rather  alarming.  The  true  tarantula  be- 
longs to  a  family  called  the  wolf  spiders,  Lycosidm,  the 
European  Tarentula  fasciventris  being  the  species  pop- 
ularly credited  with  causing  all  sorts  of  afiSictions,  and 
especially  the  affliction  known  as  tarantismus  or  taran- 
tula dance. 

Of  the  same  family  is  the  "  malmagnatte  "  Latrodectus 
malmignatus,  inhabiting  Italy,  Corsica,  and  the  Antilles. 
It  is  recorded  tohaveappeared.in  great  numbers  in  Spain 
on  different  occasions,  causing  much  terror  on  account  of 
its  poisonous  bite.  The  Latrodeeius  mactans  is  charged 
with  numerous  serious  bites  in  this  country,  some  with 
a  fatal  termination.     The  records  are  for  the  most  part 


Fig.  2874.— Wolf  Spider  (PTij/dipptts 
tripunctaim) .    (After  Riley.) 


Fig.  !!&15.—Phrynus  lunatws.    (After  BrockMus.) 

wanting  in  specific  details,  and  Dr.  Howard  has  shown 
that  a  large  part  of  such  records  may  be  due  to  other 
causes,  and  especially  to  the  bites  of  Piratine  bugs  to  be 
mentioned  later.  Still  another  wolf  spider,  the  Pliydip- 
pus  tripunctatm  L.,  has  been  stated  by  Riley  to  produce 


a  serious  bite,  and  he  records  in  the  first  edition  of  this 
Handbook  an  instance  observed  by  Dr.  Otto  Lugger 
which  -would  seem  sufficiently  exact  in  details  to  rcquiro 
credence. 

Pedipalpi. — The  scorpion  spiders  combine  the  charac- 
teristics of  the  spider  and  of  the  true  scorpion ;  they  differ 
from  the  latter  particu- 
larly in  (lie  absence  of 
an  elongated  abdomen, 
with  or  without  a  tail 
but  without  a  sting,  the 
poisono  us  s  e  c  r  e  ti  o  n , 
when  present,  being 
discharged  through  a 
fang  like  that  of  tlie 
spider.  The  bite  of 
some  of  the  species  is 
serious,  but  is  usually 
exaggerated  in  impor- 
tance. In  the  genus 
Plirynus  there  are  a 
number  of  species  oc- 
curring in  the  South- 
western part  of  the 
United  Stales,  the  group 
being  confined  to  the 
warmer  parts  of  the 
globe.  In  Thelyphomm, 
which  has  an  elongated 
whip-like  appendage  to 
the  more  elongate  ab- 
domen, are  the  whip 
scorpions,which,  though 
very  formidable  in  ap- 
pearance, have,  it  is 
claimed,  no  serious  power  of  biting  or  poisonous  effect 
on  human  beings. 

Scorpio nidm. — The  scorpions  are  a  very  well-marked 
group  of  animals,  being  recognized  at  once  by  the  large- 
chelate  palpi  and  the  slender-jointed  post-abdomen  with 
its  prominent  up-turned  siiug  at  the  tip.  Two  large 
ocelli  are  placed  near  together  in  the  middle  of  the- 
ceplialothorax,  and  smaller  lateral  ocelli  are  arranged 
along  the  anterior  margin.  They  are  familiar  objects  in 
all  tropical  countries,  and  have  always  had  a  reputation 
for  being  dangerously  poisonous,  but  in  many  cases  their 
venomous  nature  has  been  greatly  exaggerated.  None 
of  the  species  produces  fatal  or  even  very  serious  results, 
except  it  be  upon  very  susceptible  individuals.  The  sting- 
is  perforated  at  the  tip,  and  the  milky  poisonous  secre- 
tion is  forced  fi-om  the  gland  contained  in  the  large  bul- 
bous telson  or  terminal  segment  of  the  abdomen.  It  is 
stated  that  the  poison  of  the  scorpion  acts  upon  the  red 


Fig.  2876.  —  Scorpion  (Buthus  carn- 
linus.)  (From  American  Ento- 
mologist.) 


Fig.  2877.— Datames  striates  Putn.    B,  Side  view  of  bead  of  female'. 
(After  Putnam.) 

blood  corpuscles,  paralyzing  them  and  causing  them  to 
become  agglutinated,  and  thus  to  clog  the  capillaries 
and  smaller  blood-vessels.  The  symptoms  are  faintness, 
numbness,  fever,  tumors  on  the  tongue,  and  dimness  of 
vision.     Ammonia  alleviates  the  pain  quickly,  and  ipe- 
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cacuanha  may  be  administered  to  overcome  tlie  faintness 
Tiie  common  species  in  the  Southern  States  is  But/ma  cam 
linus,  but  a  number  of  species 
-  occur  further  to  the  southwest 
and  become  more  numerous  in 
Mexico  and  Central  America. 
Old-World  species  are  also  nu- 
merous. 

Solifugm  (Galeodidas).  Bodies 
elongate  and  thorax  separated;  the  ab- 
domen distinctly  segmented.  Tlie  man- 
dibles are  large  and  scissor-like,  and  the 
maxillary  palpi  leg-like.  Respiration  by 
tracheiE,  and  not  by  pulmonary  sacs. 
These  are  very  peculiar  animals,  with 
quite  marked  differences  from  any  of  the 
other  groups  of  Arachnida.  While  they 
have  been  popularly  credited  with  ex- 
treme poisonous  pi'operties,  it  is  not 
known  that  they  have  really  any  serious 
effect  on  the  larger  animals  that  they  may 
happen  to  bite.  The  mandibles  are  very 
large  and  strong,  and  they  can  certainly 
inflict  a  severe  bite  upon  any  of  the 
smaller  animals  with  which  they  may 
have  to  contend.  They  are  found  espe- 
cially in  dry  regions,  and  in  America  occur 
in  tlie  plateau  region  from  Colorado  down 
to  Central  America,  while  differept  species 
are  to  be  found  all  along  the  higher  and 
drier  portions  of  the  American  continent. 
In  the  Old  World  the  desert  or  plain  re- 
gions of  Southern  Asia  and  Russia  are 
their  liaunts. 

Myriopoda,  centipedes  and  millipedes. 
Bodies  long,  with  segments  of  nearly  uni- 
form size  and  no  differentiation  of  thorax 
and  abdomen.  One  pair  of  antennae,  three 
pairs  of  palpi,  no  compound  eyes  but  a 
cluster  of  simple  eyes.  The  Diplopoda  or 
millipedes  have  cylindrical  bodies  and 
very  numerous  legs.  The  species  are  not 
poisonous. 

Chilopoda.  Body  flattened,  one  pair  of 
legs  to  each  segment;  antennae  long  and 
many  -  jointed;  mouth  organs  strong; 
poison  glands  opening  in  second  post- 
cephalic  pair  of  appendages,  which  are 
strong  and  resemble  mandibles.  The  cen- 
tipedes, Scolopendra,  are  the  most  familiar 
species  in  this  group,  and  have  received 
much  notice  on  account  of  their  veno- 
mous bite,  wliich,  however,  is  seldom  of 
a  very  serious  character.  Some  of  the 
species  reach  nearly  a  foot  in  length,  but 
the  majority  of  them  range  from  four  to' 
six  inches.  Scolopendra  castaniceps  is  the 
common  centipede  of  the  Southern  States. 
It  reaches  a  length  of  about  six  Inches, 
and  is  of  a  yellowish-brown 
color  with  green  borders  to 
the  segments. 

Hbxapoda. — Insects  prop- 
er. Arthropods  with  three 
pairs  of  legs,  usually  two 
pairs  of  wings;  the  body  re- 
gions well  marked  into  head, 
thorax,  and  abdomen.  Com- 
pound and  simple  eyes,  one 
pair  of  antennas.  This  group 
includes  an  immense  number 
of  forms,  and  authors  recog- 
nize from  sixteen  to  nineteen 
orders.  But  few  of  these 
include  poisonous  forms, 
tliough  they  may  have  important  relation  to  man  in  one 
way  or  another.  In  the  sub-order  Horaoptera  of  the 
Hemiptera,  there  are  no  strictly  poisonous  forms,  but  the 
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Fig.  2878. -Scolopendra  caataniceps.  a,  Under  side  ol  head  show- 
ing langs ;  6,  under  side  ol  last  segment.    (After  Wood.) 


Cicada,  or  seventeen-year  locust,  has  been  credited  with 
a  poisonous  bite  or  sting,  and  this  belief  seems  to  persist 
among  a  considerable  class  of 
people. 

Ueteroptera.      This   suborder 
of  Hemiptera  includes  the  bugs 
with    wings    thickened    at    the 
base,  tlie  apical  portion  remain- 
ing   membranous,    the    mouth 
parts  appearing  to  rise  from  the  anterior 
part  of  the  head,  which  lies  in  a  horizontal 
position  as  regards  the  axis  of  the  body. 
Many  species  in  this  group  have  the  ability 
to  inflict  a  severe  wound,  and  in  some 
cases  this  is  accompanied  with  an  injection 
of  saliva  or  some  of  the  fluids  of  the  mouth 
which   produce  a  more   or  less  inflamed 
condition,  and  in  some  instances  a  serious 
condition    of    the    patient.     The    mouth 
parts  or  beak  consist  of  a  well-developed 
sheath  formed    from  the  specialized  la- 
brum,  while  the  mandibles  and  maxillsB 
are  represented  by  slender  setae,  the  parts 
which  are  thrust  into  the  flesh.     The  la- 
brum    is    small    and  scarcely  noticeable. 
With  the   plunging  of  the  slender  setae 
into  the  wound   there  is  a  discharge  of 
fluid  from  salivary  glands  of  an  acid  na- 
ture which  acts  as  a  jjoison,  producing  in- 
flammation and  an   accelerated    flow  of 
blood.     This  ability  is  shared  by  a  large 
number  of  the  species,  even  many  of  the 
species  that  feed  normally  on  plants  being 
able  to  puncture  the  skin  and  cause  a  tem- 
porary inconvenience  if  handled  carelessly. 
We  can  refer  only  to  the  more  troublesome 
forms,  and  most  of  these  are  carnivorous, 
their  natural  habit  being  to  prey  upon  in- 
sects. 

Notonectidm,  water  boatmen.  Aquatic, 
swimming  witli  back  downward,  body 
deep,  the  back  boat-shaped.  The  ros- 
trum is  four-jointed,  strong,  and  acute. 
Species  of  our  common  genus  Notonecta 
give  a  very  sharp,  painful  bite  if  handled 
so  that  they  can  reach  tlie  skin,  and  the 
bite  is  sufficiently  poisonous  to  leave  an 
effect  for  several  days.  They  do  not 
voluntarily  attack  man,  so  that  injuries 
come  from  handling  them. 

Nepidm,  water  scorpions.     Flat,  ellipti- 
cal,  or  elongate  aquatic  insects  with  a 
long  respiratory  tube  extending  beyond 
the  end  of  the  abdomen.     These  probably 
never    attack  man  without  provocation, 
but  they  can  give  a  sevei'e  puncture  witli 
results  similar  to  those  of  the  preceding 
species. 
Belostomatido!,  giant  water  bugs.    Large, 
flat-bodied    brown   or    gray 
insects  with  hind  legs  fringed 
with  hair  for  swimming  and 
the  fore  legs  fitted  for  grasp- 
ing insects  or  small  flsh  upon 
which  they  prey.     We  have 
two    very  common   species, 
Belontoma  americana  Leidy, 
which  iias  a  groove  on  the 
fore  femora  into  which  the 
tibiae    fit,    and    the  Benacvs 
griseiis    Say,    of     equal    or 
larger  size  and  scarcely  dis- 
tinguishable   from    the  first 
except  for  the  lack  of  the 
groove   of  the  fore  femora. 
Both  are  destructive  to  small  fishes,  and  do  not  bite  man 
except  as  they  may  be  provoked  by  handling;  and  then 
their  bite,  though  severe,  is  not  dangerous  unless  extra- 
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neous  matter  has  been  introduced.     These  insects  often 
appear  in  great  numbers  at  electric  lights  during  the 
summer  time,  and  so  are  likely  to  attract  attention  and 
may  be  carelessly  handled  by  peo- 
ple unaware  of  their  painful  bite. 

Reduviidce,   pirate  bugs.     Heads 
prominent,     projecting ;     antennas 
tapering  to  tip;    rostrum  curved; 
wings  usually  with  distinct  cells. 
These     are     typically    predaceous 
bugs,  and  nearly  all  have  a  poison- 
ous bite.     But  few  of  them  attack 
man  except  wlien  handled  or  inter- 
fered witli,  but  some  seem  to  have 
acquired    a  decided  taste  for  hu- 
man blood.     Howard  attributes  to 
members  of  this  family  many  of  the 
supposed  spider  bites,  and  the  term  "kissing  bug,"  which 
had  such  an  extensive  run  in  the  year  1899,  was  based 
on  the  bites  of  certain  of  these  bugs. 

Beduviua  {Opsicoetus)  personatus  L.,  cannibal  bug; 
"kissing  bug."  This  species  is  about  three-fourths  of 
an  inch  long,  of  a  dark 
brown  nearly  black  color,  ^  \,  ^ 
the  head  rather  small  and 
the  body  rather  trim.  It 
is  practically  cosmopoli- 
tan, doubtless  having  been 
introduced  into  this  coun- 
try from  Europe.  Its 
bite  is  very  painful,  said 
to  be  worse  than  a  bee 
sting,  and  the  effect  may 
be  noticed  for  several 
days.  The  very  serious 
Jesuits  which  have  been 
reported  in  a  few  in- 
stances must,  however, 
have  been  due  to  the  in- 
troduction of  septic  matter 
carried  on  the  beak,  as  the 
secretion  of  poison  cannot 
be  credited  with  such  ex- 
treme effects.  The  name 
"kissing  bug"  was  prob- 
ably first  applied  to  this  form,  and  it  may  most  properly 
be  credited  with  the  name  as  it  is  the  most  frequent  in 
houses  and  the  only  species  common  in  the  northern  part 
of  the  country  where  some  of  the  first  cases  were  reported 
under  this  popular  name.     The  species  is  credited  with 

preying  upon  the  bedbug, 
and  its  attacks  on  man 
may  be  interpreted,  if  one 
so  chooses,  as  an  indica- 
tion of  a  lack  of  its  nor- 
mal food. 

Melanolestes  picipes,  H. 
S.,  pirate  bug.  Black 
throughout,  about  15  mm. 
long,  closely  resembles  the 
following  except  in  hav- 
ing tlie  uniform  black 
color.  About  equally 
common  throughout  the 
Northern  United  States, 
and  extending  south  and 
west,  occurring  also  In 
Mexico.  It  does  not  or- 
dinarily occur  in  houses, 
but  under  logs  and  stones, 
where  it  preys  upon  vari- 
ous kinds  of  insects.  It 
bites  severe]5',  but  only 
when  handled,  probabl}' 
never  making  an  unpro- 
voked attack  on  man. 

(AfterRUey.)  H.  Schf.,  pirate  bug.  Dis- 
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Fis.  2880.— Rostrum  of  Notonecta. 
h.  Side  view  of  ro^rum ;  d,  ros- 
trum from  above;  e,  one  of  the 
mandibles  entire  and  the  base 
of  the  other  and  of  the  two  max- 
illae; /,  extremity  of  mandible 
more  strongly  magnified,  with  re- 
curved teeth ;  c,  labrum ;  g,  an- 
tenna.   (After  Westwood.) 


tinguished  from  the  preceding  by  having  the  abdomen, 
at  least  along  the  border,  of  a  bright  red  color.  It  has  at 
times  been  considered  as  a  variety,  but  no  very  satisfac- 
tory proof  is  available. 
There  is  very  frequently  a 
variation  in  the  wing  length 
or  the  occurrence  of  apter- 
ous individuals,  especially 
among  the  females,  as 
shown  in  the  figure.  The 
beak  is  powerful,  and  the 
bite,  like  that  of  the  pre- 
ceding species,  very  pain- 
ful. The  habits  are  similar, 
and  they  will  be  found  in 
like  situations  ;  when 
caught  they  should  be 
handled  in  such  manner 
that  they  cannot  thrust  the 
beak  into  the  flesh. 

Rasahtis  biguttatus  Say., 
"two-spotted  Corsair."  A 
large,  strong  species  about 
three-fourths  of  an  inch  (16 
mm.)  long,  black  witli  red- 
dish-brown prothorax,  and  a  large  orange-yellow  round 
spot  on  the  membrane  of  elytra.  Distributed  over  the 
Southeastern  United  States,  where  it  is  a  rather  com- 
mon species.     Its  bite  is  very  severe,  and  results  in  severe 


Fia.  2882.  —Reduvivs  persona- 
tus. CAfter  Howard,  Bull. 
United  States  Dept.  Ag.) 


Fis.  2883.— Mftonototcs  abctomtoalfe.  Male  at  left,  female  at  right; 
apterous  form.  Beak  at  left  of  male.  (After  Howard,  United 
States  Bull.  Div.  Ent.  Dep.  Ag.) 

cellulitis,  the  effects  of  which  may  continue  for  several 
days.  No  particular  fear  of  serious  effects  need  be 
entertained  unless  symptoms  of  septic  poisoning  appear. 

Basahus  tJioracieus  Stal.  is  a  very  similar  species,  occur- 
r  i  n  g    southwestward 
and  in  Mexico. 

Gonoi-hinus  sangui- 
sugus  Le  C,  blood- 
sucking cone  nose. 
Considerably  flattened, 
the  head  more  pro- 
duced and  the  beak 
more  slender  than  in 
the  preceding  group. 
The  color  is  mainly  a 
dark  gray  to  blackish, 
with  rather  prominent 
bands  on  the  side  of 
the  abdomen;  the 
lengtli  is  full  three- 
fourths  of  an  inch  (16 
to  17  mm.).  The  ab- 
domen is  broader  than 
the    thorax,    and    the 

anterior  legs  are  not  so  „     ,      ^ .    ^,  .. 

TTi.iph  thir-kpnprl  as  in  '^"O.  2884.-jBa«ahMS  biguttatm.  (Af- 
inucn  tnicKenea  as  in  j^^  Howard,  Bull.  United  States  Dep. 
the   preceding    forms.      Ag.  Div.  Ent.) 
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This  species  is  distributed  over  a  large  range  of  the 
country  from  the  Ohio  River  southward.  It  is  called  the 
big  bedbug  in  some  localities  on  account  of  its  habit  of 
secreting  itself  in  beds  and  attacking  people  who  may- 
occupy  them.  Its  bite  is  very  severe,  the  beak  being 
so  strong  that  it  may  be  thrust  through  ordinary  cloth- 
ing, and  its  length 
sufficient  (5  mm.)  to 
reach  well  into  the 
skin.  Its  puncture 
produces  violent  in- 
flammation and 
swelling,  and  is  like- 
ly to  fester  and  dis- 
charge pus  for  sev- 
eral days. 

Closely  related 
species  with  similar 
habits  occur  to  the 
south  westward  to  the 
Pacific  coast:  C.  va- 
riegatua  Drury  in  the 
South;  C  g&rstmekeri 
Stal.  Texas  and 
Western  states;  and 
G.  protractus  Uhl.  in 
Utah  and  California. 
Pi'ionidus  cristatus 
Linn.,  "wheel  bug." 
A  common  species 
southward,  recognized  by  the  elevated  toothed  crest  on 
the  prothorax.  While  it  does  not  enter  houses,  it  inflicts 
a  very  painful  bite  which  causes  inflammation  and  may 
render  the  hand  and  arm  useless  for  a  number  of  days. 

Many  species  in  this  family  occur  in  tropical  America 
and  frequently  prove  troublesome,  among  them  a  species 
related  to  the  "  wheel-bug, "  which  occurs  in  Chili  and  is 
called  the  "winhuka"  or  "rhinhuka."  It  is  said  to  be 
greatly  feared,  and,  if  numerous,  to  drive  people  for  a 
time  from  their  dwellings. 

Nabidm. — These  are  small  insects  with  considerable 
affinity  to  the  preceding  family,  but  slender  and  gener 


Pio.  2885.— Oonorhintcs  sanguisuffus. 
Showlns  beak ;  b,  from  side  with  setse 
withdrawn  and  tip  enlarged;  c,  head 
from  below.  All  enlarged.  (After  How- 
ard, United  States  Bull.  Dep.  Ag.) 


Fig.  2886.— Conorhtous  mnguisugm.  a.  First  pupal  stage ;  b,  second 
pupal  stage;  c,  adult;  d,  adult  lateral  view.  (After  Marlatt,  Bull 
United  States  Dep.  Ag.) 

ally  of  dull  gray  or  brownish  color.     The  beak  is  long, 
rather  slender,  and  strongly  curved. 

Ooriacua  aubcoleoptratua  Kby.     Black  or  dark   brown 


with  pale  legs,  the  bodj'  tapering  anteriorly.  This  spe- 
cies is  capable  of  inflicting  a  quite  severe  bite,  and  as  the 
species  is  given  to  hiding  around  outhouses  in  wait  for 


Fig.  WSt .—CorwrMmts  sanguUugvs.  a.  Larva  second  stage;  6, 
newly  hatched  larva ;  c,  egg  with  sculpturing  at  side.  All  enlarged. 
(After  Marlatt,  United  States  Dep.  Ag.  Bull.) 

insect  prey,  and  has  been  recorded  as  biting  persons  in 
privies,  where  there  would  be  a  rather  favorable  oppor- 
tunity for  it  to  introduce  septic  matter,  its  presence 
should  be  counted  objectionable. 

DiPTBKA. — Insects  with  two  wings,  suctorial  mouth 
parts,  and  complete  transformations. 

OuUeidm,  mosquitoes.  Mouth  parts  produced  into 
slender  rostrum  about  half  as  long  as  entire  insect, 
slightly  thickened  at  tip.  Antennae  slender,  simple  in 
female,  plumose  in  the  male ;  the  veins  of  the  wings  with 
fine  scales.  The  larvae  are  aquatic,  feeding  on  organic 
matter  in  the  water,  and  rising  to  the  surface  with  a 
jerky  motion  in  order  to  secure  fresh  supplies  of  air. 
The  pupae  are  also  aquatic,  but  with  respiratory  tubes 


Fig.  2888.— Corfecw  subcoJeoptrafits.  a.  Short-winged  female;  B, 
long-winged  female ;  c,  rostrum  or  beak.  (After  Howard,  BuU. 
United  States  Dep.  Ag.) 

opening  anteriorly  instead  of  at  end  of  body.  The  meta- 
morphosis is  complete,  the  pupa  case  splitting  along  the 
back  and  the  insect  emerging  above  water  resting  its  feet 
on  the  surface ;  the  wings  expand  rapidly,  so  that  the  in- 
sect takes  flight  very  quickly  after  the  bursting  of  the 
pupa  case. 

The  males  and  females  differ  strikingly  not  only  in  the 
structure  of  the  antennae  and  mouth  parts,  but  also  in 
habits ;  the  latter  being  the  ones  to  suck  the  blood  of 
warm-blooded  animals,  while  the  former  are  restricted  to 
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fluids  more  easily  accessible,  and  may  very  likely  not 
feed  at  all  in  adult  stage.  It  is  recorded  that  they  sip 
sweets  of  flowers,  and  even  such  beverages  as  beer  and 
wine.  It  is  not  thought  essential  that  the  females  should 
secure  blood  in  order  to  develop  the  eggs,  but  from  their 
great  efforts  to  secure  one  or  more  feasts  of  blood  it  would 
seem  to  be  quite  an  advantage  to  them. 

The  secretion  of  a  poison  which  is  injected  into  the 
wound  has  been  definitely  proven.     The  poison  gland  is 

part  of  the  sal- 
ivary gland,  the 
salivary  gland 
of  each  side  be- 
ing divided  into 
three  lobes,  the 
centre  one  of 
which  is  differ- 
ent from  .  the 
others,  being 
evenly  granulat- 
ed and  staining 
differently ;  and 
in  this  one  the 
poison  is  elabor- 
ated. The  se- 
cretion is  carried 
forward,  and  as 
it  passes  along 
the  duct  is  di- 
luted by  the  secretion  of  the  salivary  lobes,  and  the  stream 
then  passes  to  the  reservoir  at  the  base  of  the  hypo- 
pharynx.  The  poison  is  injected  during  the  process  of 
blood-sucking,  and  its  purpose  has  been  thought  to  be 
for  the  acceleration  of  the  blood  flow  or  the  prevention 
of  coagulation.  One  suggestion  is  that  the  mosquito  is 
primarily  a  plant  feeder,  and  that  the  injection  of  this 
fluid  serves  to  prevent  coagulation  of  all  proteids,  and 
so  promote  suction. 

The  irritation  varies  greatly  with  different  individuals, 
and  some  appear  to  acquire  an  immunity  from  the  bites. 
Glycerin  is  recommended  as  giving  speedy  relief,  and 
household  ammonia  applied  as  soon  as  possible  after  the 
hite  is  of  service. 

Culex  pungens,  illustrated  herewith,  is  one  of  our  most 
common  species,  and  may  be  found  in  autumn  and  winter 
in  hibernation  in  cellars  and  basements.  Its  rate  of  mul- 
tiplication is  extremely  rapid  during  the  summer  months, 
the  full  life  cycle  being  completed  in  the  space  of  two 
weeks,  so  that  numerous  broods  occur  during  a  season. 


CL" 


Fig.  2889.— Citto  piplens.  a,  Male ;  b,  head 
of  female;  e,  joints  of  male  antennie;  /, 
larva;  g,  pupa.  All  enlarged.  (After  West- 
wood.) 


Fig.  2890.— Moutli  Parts  of  Female  Mosquito ;  Front  and  Side  View. 
a,  antennas ;  mx,  maxillae ;  rap,  maxillary  palpi ;  m,  mandible ;  I, 
labrum ;  e,  eyes.    (After  Packard.) 

The  eggs  are  placed  in  large,  boat-shaped  masses  and  the 
larvae  develop  rapidly.  Their  characteristic  position  in 
getting  air  at  the  surface  is  shown,  and  may  be  con- 
trasted with  that  of  the  larva  of  Anoplieles. 

Other  species  of  Culex  which  are  common  in  the  United 
States  are  tmniatus,  tmniorliynelius,  consobrinus,  siimulans, 


excitans,  impiger,  etc.,  at  least  fourteen  of  this  genus 
being  credited  to  our  fauna. 

Anopheles  maculipennis  Meig.     This  species  has  more 
slender  body  and  longer  legs  than  Oulex  pungens;  the 


Fig.  2891.— OitJea;  pungens.    Female  above,  male  below.    BnlarRed. 
(After  Howard,  Bull.  United  States  Dep.  Ag.) 

wings  are  marked  with  dusky  patches;  the  scales  of  the 
last  vein  are  black  and  the  palpi  entirely  black.  The 
eggs  in  this  form,  instead  of  being  deposited  in  boat- 
shaped  masses,  are  laid  singly  and  float  on  the  surface  of 


Fig.  2S9Z.— Oulex  pungens.    Larva  in  breathing  position  at  surface 
of  water.    (After  Howard,  Bull.  Unlt«d  States  Dep.  Ag.) 

water  till  hatching.  The  larvae  have  a  much  shorter  re- 
spiratory tube,  and  when  taking  air  rest  with  the  head 
held  close  to  the  surface  as  shown  in  the  figure. 

The  adult  mosquitoes  of  Anopheles  assume,  when  rest- 
ing on  wall  or  ceiling,  positions  different  from  those  as- 
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sumed  by  Ciolex,  a  point  which  may  be  used  in  separating 
the  members  of  the  two  genera ;  the  body  is  held  with  the 


FIG.  2693. 


-Anopheles  maculipennis  Meig.     Male  at  left,  female  at  right.    (After  Howard,  Bull. 
United  States  Dep.  Ag.) 


proboscis,  thorax,  and  abdomen  all  in  one  line,  while  in 
Oulex  there  is  a  distinct  bend  or  humpbacked  appearance. 
Generally  only  four  legs  are  used  in  holding  to  the  sur- 
face, the  hind  pair  being  raised  in  the  air ;  or,  if  the  mos- 
quito is  hanging  to  a  ceiling,  they  swing  loose  below. 

Structurally  Anopheles  may  be  separated  from  Cvlex  by 
the  length  of  the  palpi,  which  in  both  sexes  are  at  least 
almost  as  long  as  the  proboscis,  while  in  Oulex  the  palpi 
are  in  the  female  less  than  half  as  long  as  the  proboscis, 
in  the  male  nearly  as  long. 

The  species  of  this  genus  have  a  special  interest  as  car- 
riers of  the  malarial  Plasmodium.  (See  Mosquito  in  Rela- 
tion to  Human  Pathology.) 

Bimulidce,  black-flies,  buffalo  gnats.     Antennoe  eleven- 


Fio.  2894.— AnopMes  maculipennis  Melg.  Larva  showing  breath- 
ing position  at  surface  of  water.  (After  Howard,  Bull.  United 
States  Dep.  Ag.) 

jointed ;  mouth  parts  fully  developed,  fitted  for  piercing; 
no  ocelli;    larvse    and    pupae    aquatic;    metamorphosis 


complete.  These  insects  are  terrible  torments  in  different 
parts  of  the  world,  the  most  famous  being  the  Columbacz 
midge  of  the  Danube  valley, 
the  black  fly  of  the  North-east- 
ern United  States  and  Canada 
and  the  Southern  buffalo  gnat 
of  the  Mississippi  valley.  Not 
only  is  their  bite  most  painful, 
but  a  poison  is  injected  which 
causes  a  severe  swelling  and 
produces,  when  many  bites  are 
aggregated,  an  effect  of  blood 
poisoning  which  is  fatal  to 
many  animals,  and  numerous 
instances  are  recorded  of  seri- 
ous effects  on  man,  or  even  of 
fatalities,  though  these  are  less 
numerous  doubtless  because  of 
the  better  protection  which  can 
be  given  to  sensitive  parts. 
The  buffalo  gnat,  which  has 
been  studied  very  exhaustively 
by  the  United  States  Division 
of  Entomology,  illustrates  very 
well  the  habits  of  the  different 
species. 

SimuHum  invenusium  Walk. 
=pecuai-um  Riley.  Perhaps 
the  best  known  of  the  species 
and  called  buffalo  gnat  or 
Southern  buffalo  gnat.  One  of 
the  largest  species,  3  to  4  mm. 
long,  thorax  largely  blackish, 
abdomen  of  female  grayish- 
brown  or  black,  the  sides 
marked  with  a  row  of  velvet 
black  spots.  These  gnats  occur 
in  vast  swarms  which  in  the 
lower  Mississippi  valley  appear 
in  early  spring  and  range  over 
a  wide  stretch  of  territory,  be- 
ing driven  by  the  wind  so  that 
they  may  cause  serious  injury  at  long  distances  from 
their  breeding  grounds.  Only  the  females  have  the 
mouth  parts  developed  for  biting,  and  it  is  said  that 
many  so  gorge  themselves  with  blood  as  to  render  them- 
selves helpless  so  that  they  do  not 
succeed  in  depositing  eggs.  The 
shade  of  buildings  seems  to  be 
the  only  effective  safeguard,  but 
smudges  and  the  application 
of  flsh  oil  or  other  repellent 
substances  is  of  some  advan- 
tage. The  life  history  is 
quite  peculiar,  the  larvae  be- 
ing elongate,  legless  creatures 
with  peculiar  fan-like  proc- 
esses on  the  head 
end  which  keep 
up  a  constant 
motion,  thus  cre- 
ating currents  of 
water  and  bring- 
ing food  materials 
within  reach,  as 
well  as  providing 
for  the  respira- 
tion. They  are 
anchored  by  a 
silken  thread  and 
attach  themselves 
where  they  get 
the  swiftest  cur- 
rents in  the  creeks 
or  bayous  of  the 
region  where  they 
breed.  The  pupae  are  formed  within  a  silken  cradle-like 
cocoon,  open  at  one  end,  from  which  the  head  portion  of 


Fig.  2895.— SimttKitni  invenustwn.  Adult 
female.  (After  Riley,  Kept.  United  States 
Dep.  Ag.) 
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FIG.  2896.— S  ■£»!«- 
limn  imienustum. 
Larva.  (After 
Riley.) 


the  pupa  projects.  From  the  anterior  portion  of  the 
body  projects  a  cluster  of  hair-like  respiratory  filaments, 
forty-eight  combining  into  a  trunli-lilce 
portion  at  base  which  communicates 
with  the  tracheal  S3'stem  within  the 
body.  The  eggs  are  laid  close  to  the 
edge  of  the  water  on  convenient  ob- 
jects, often  where  the  water  dashes 
over  them  so  that  the  larvse  on  hatch- 
ing are  carried  at  once  into  the  water. 

Tahanidm,  gad-flies,  breeze-flies,  or 
horse-flies.  Mouth  parts  well  devel- 
oped, fitted  for  piercing ;  those  of  the 
female  more  powerful  than  those  of  the 
males,  which  latter  do  not  attack  ani- 
mals. In  the  female  there  are  six  exsert- 
ed  lancet-like  parts,  in  the  male  but 
four.  Proboscis  ends  in  two  fleshy  lip- 
like lobes  and  is  covered  on  the  sides  by 
the  large  two-jointed  maxillary  palpi. 
The  eyes  are  very  large,  especially  in 
the  males,  often  beautifully  colored  and 
iridescent. 

There  are  an  enormous  number  of 
species  in  this  family  distributed  over 
tlie  globe,  and  a  large  number  occur  in 
the  United  States  where  they  are  a 
great  torment  to  different  animals  and  often  to  man  by 
their  severe  bites.  The  larvse,  so  far  as  known,  are 
aquatic  or  subaquatic  and  carnivorous  so  that  they  are 
to  be  considered  rather  innoxious 
or  even  beneficial  as  related  to  man. 
The  bites,  though  not  strictly  poi-' 
sonous,  are  extremely  annoying,  and 
may  cause  such  irritation  as  to  be 
of  importance.  They  are  apt  to  be 
most  troublesome  in  the  vicinity  of 
water,  and  may  almost  prohibit 
boating  or  bathing  in  certain  local- 
ities. It  is  often  stated  that  horses 
and  cattle  are  killed  by  their  per- 
sistent attacks,  but  sucli  cases  must 
be  rather  rare. 

Tabanua  atratus,  black  breeze-fly. 
This  is  one  of  our  largest  species 
and  a  very  troublesome  one  to  cat- 
tle, but  it  seldom  attacks  man  or 
horses.  It  is  black  with  a  bluish- 
white  bloom  on  the  surface  of  the 
abdomen  and  the  wings  are  a  smoky 
brown .  The  larva  is  a  large  tw  elve- 
joiuted,  cylindrical  worm,  tapering  at  each  end,  of  a 
transparent,  polished,  glassy,  yellowish  or  greenish  ap- 
pearance, with  large  roundish,  retractile  tubercles.     It  is 

found  in  water  or  some- 
a.  times  in  rotten  wood  or 

among  floating  debris 
where  it  appears  to  get 
its  food.  Among  other 
things  it  appears  to  feed 
commonly  on  moUusks. 
As  the  horse-flies  fre- 
quent pools  and  doubt- 
less resort  to  them  to 
drink  as  well  as  when 
depositing  eggs  it  has 
been  found  that  placing 
a  little  kerosene  on  the 
water  serves  to  destroy 
large  numbers  of  tliem 
and  thus  not  only  cut 
short  their  career  but  re- 
duce the  numbers  for 
later  generations. 
era,  beetles.  Insects  in  which  the  fore  wings 
are  hard,  horny,  or  leathery  and  serving  as  protecting 
covers  for  the  hind  wings  which  are  membranous  and 
the  organs  of  flight.     The  larvse  are  various,  some  with 


Fig.  2897.  ~  Simulium 
invenustum.  Pupa. 
(After  Rilev.) 


Fig.  Z898.— Mouth  Parts  of  Tabanm. 
lb,  labrum ;  m,  mandibles ;  mx, 
maxillse ;  mp,  maxillary  palpi ;  a, 
basal  joint  of  antenna ;  I,  tongue. 
(From  Americam,  Naturalist.) 


well-developed  legs,  others  footless  grubs.     Transforma- 
tions complete. 

The  ground  beetles  (Garahidai)  have  in  some  species  the 
power  of  secreting  a  poisonous  or  acrid  fluid  effective 


Pig.  3899.— ra/OTjM/.s  at/ratms.    a.  Larva ;  b,  pupa ;  c,  imago. 
Riley.) 


(After 


against  small  animals,  but  no  more  than  repugnant  to 
man.  The  Bombardier  beetles  discharge  their  secretion 
with  a  sharp  report,  and  the 
cloud  of  vapor  (which  reaches 
some  inches)  has  a  strong 
pungent  odor  and  when  con- 
densed becomes  a  yellowish 
fluid  with  a  strong  acid  reac- 
tion. 

The  distinctly  poisonous 
forms  are  included  in  the  fa- 
mily Meloidm,  which  includes 
our  blister  beetles.  There  are 
several  native  species  which 
possess  the  vesicating  prop- 
erty, among  them  the  Macro- 
basis  unicolor,  Epicauta  mttata, 
Epieauta  einerea,  and  Epicauta 
pennsyhanica.  The  blisters 
which  they  cause,  if  their  vesicating  fluid  is  inadvert- 
ently rubbed  on  the  face  or  hands,    may  prove   quite 


Pig.  2900. — Macrobasis  uni- 
color. Line,  natural  size; 
b,  beetle ;  c,  enlarged  male 
antenna.    (After  Riley.) 


Fig.  2901.— a.  Egg  pod  of  Mela/iioplus  dijferentidlis,  with  the  mouth 
torn  open,  exposing  the  newly  batched  larva  of  Epicauta  mttata 
eating  into  an  egg.  Natural  size,  b.  Eggs  of  B.  vittata  the  natural 
size  indicated  at  side :  c,  dorsal  view  of  Hrst  larva  or  triungulin  of 
E.  mttata ;  d,  dorsal  view  of  second  larva  of  E.  vittata ;  e,  side 
view  of  the  second  larva,  showing  its  natural,  position  within  the 
locust>egg  ma.ss.    (After  Riley.) 

distressing,  though  the  effect  depends  somewhat  on  the 
condition  of  the  skin,  being  much  worse  if  the  pores 
are  open  and  perspiration  is  free.     The  early  stage  of 
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these  insects  Is  very  Interesting  and  sliows  very  strikingly 
that  an  insect  that  is  troublesome  or  destructive  in  one 
stage  may  be  very  serviceable  in  another.  Riley  has 
shown  that  the  larvae  feed  upon  the  egg  masses  of  grass- 
hoppers in  the  ground,  where  the  eggs  are  laid  by  the 


Fig.  2902.— a,  Lateral  view  of  the  ultimate  or  lull-grown  stage  o£ 
the  second  larva  o(  JB.  vittata;  6,  portion  of  the  dorsal  skin  show- 
ing short  setaceous  hairs;  c,  lateral  view  of  the  pseudo-pupa  or 
coarctate  larva  of  ^B.  vittata,  vrith  the  partially  shed  skin  adhering 
behind ;  d,  dorsal  view  of  the  same.    (After  Eiley.) 

adult  beetles ;  furthermore,  that  there  is  a  distinct  hyper- 
metamorphosis.  The  egg  hatches  into  a  carabid-like 
larva  with  legs  and  active  habit,  and  this  form  proceeds 
to  search  out  the  locust  eggs  and  feed  upon  them  and  at 
its  first  moult  changes  its  form  to  become  much  thicker ; 
and  after  another  period  of  feeding  it  moults  again, 
changing  this  time  to  a  still  thicker  form  and  having  the 
mouth  parts  and  legs  become  atrophied.  After  still  an- 
other period  it  moults  again  with 
little  change  except  in  size,  and 
finally  after  another  period  it  for- 
sakes the  egg  mass  and  burrows 
into  the  soil  to  assume  the  pupa 
stage.  The  changes  here  sketched 
most  briefly  are  shown  very  fully 
in  the  accompanying  figures. 

Cantharis  vesicatoria  L.,  Spanish 
fly.  This  is  the  best  known  species 
from  the  medical  standpoint,  being 
L.„.  »„„„.  —  ,^,  Lateral  an  official  species  the  basis  of  the 
^ew  of  true  pupa  of  cantharidin,  which  has  a  quite  sen- 
SSr^e^oTfai^:  eral  use  in  practice.  The^secfoc- 
(After  Riley.)  curs  everywhere  in  the  temperate 

regions  of  Europe. 
The  vesicant  property  is  due  to  a  peculiar  volatile,  crys- 
talline chemical  principle,  cantharidin,  which  is  very  sol- 
uble in  alcohol,  ether,  or  essential  oils.  Externally  it  pro- 
duces blisters  and  internally  it  is  a  violent  irritant  poison 
It.  is  said  that  gr.  ^  on  the  lip  will  rapidly  cause  a 
blister.  Its  use  is  mainly  as  a  topical  application  in  cases 
of  indolent  ulcers  or  as  an  excitant. 

bris  cichorii,  the  "Telini  fly"  of  India,  possesses 


ViG.mOi.-Automermlo.    Male  moth.    Natural  size.    (After  Riley.) 

also  very  strong  vesicating  properties  equal  to  or  greater 
than  those  of  the  preceding  species. 

Lepidnptera,  moths  and  butterflies.  Wings  four  in 
number  and  covered  with  minute  imbricated  scales  ap- 
pearmg  as  fine  dust ;  mouth  parts  developed  into  long 
suctorial  tube  for  feeding  upon  the  nectar  of  flowers 
though  in  some  cases  rudimentary,  and  the  adults  not 
feedmg.    A  complete  and  striking  metamorphosis,  the 
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early  stages  being  called  caterpillar  and  chrysalis  for 
larva  and  pupa.  None  of  these  insects  is  poisonous  in 
the  adult  stage,  but  a  few  have  larvae  that  possess  urti- 
cating  properties,  or  that  poison  or  irritate  the  skin  either 
from  the  presence  of  a  poisonous  fluid  or  the  breaking  ofi 


Fig.  2905.— ^Mfomerfe  io.    Female.    (After  Riley.) 


of  minute  spines.  Some  which  arc  popularly  supposed 
to  be  poisonous  are  perfectly  harmless,  as  is  the  case  with 
the  large  tomato  worm  PMegethontius  celeus. 

The  species  which  possess  injurious  properties  belong 
mainly  to  a  few  families  of  the  night-flying  Lepidopteia, 
and  include  some  of  our  very  common  species. 

Automeris  io,  Io  moth.  A  very  handsome  moth,  the 
male  considerably  smaller  than  the  female,  brighter  col- 
ored, deep  yellow  marked  with  purple  brown,  the  body 
and  the  hind  wings  being  of  a  deep  ochre  color;  the  an- 
tennae are  large,  plumose.  The  female  is  darker  with 
predominance  of  purple,  the  markings  on  the  front 
wings  somewhat  differently  airanged.  The  cream  white 
eggs  have  a  small  black  spot  on  the  apical  end.  They 
are  laid  on  leaves  of  various  plants,  the  insect.havmga 
wide  range  of  food  plants,  such  as  willow,  com,  cotton, 
hops,  clover,  elm,  cherry,  etc.  The  larvae  are  of  a  green 
color,  and  when  full  grown  have  longitudinal'  stripes  on 
the  sides  of  white  and  lilac  red.  The  spines  arise  in 
clusters  from  papillae  and  have  various  shapes,  some  with 
few  and  others  with  many  tips.  The  spines  are  evi- 
dently connected  with  glands  which  secrete  the  urticat- 
mg  fluid,  and  when  broken  off  in  the  skin  produce  an 
intense  nettling  sensation.     Aside  from  the  spines  the  io 


Fig.  wm.— Automeris  to.    Larva.    Natural  size.    (After  RUey.) 


caterpillar  possesses  eversible  organs  on  the  fourth  and 
tenth  segments  which  probably  serve  to  drive  off  some 
of  their  enemies,  but  they  do  not  appear  to  have  anything 
to  do  with  the  urticatiug  property. 
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Fig.  3907.  —  jlufomeris  io. 
Poisonous  spines.  E  n  ■ 
larged.    (After  Elley.) 


Hemilexica  maia  Drury,  buck  moth.  Another  band- 
some  moth  the  larva  of  ■which  possesses  urtlcating  spines, 
but  less  severe  in  their  action  than  those  of  the  Io.  The 
larviB  are  brownish-black,  covered  with  more  or  less  con- 
spicuous small,  oval,  yellow  protuberances,  with  a  lateral 
yellow  stripe  made  up  of  papillae  and  broken,  irregular 
yellow  marks. 

Empretia  stimulea  CI.,  "saddle  back."  A  brown  cat- 
erpillar with  a  very  distinctive  saddle-shaped  green  spot 
on  the  back.  The  poisonous 
spines  are  set  on  large  processes 
at  anterior  and  posterior  ends 
and  along  the  sides.  Here  prob- 
ably the  poison  is  secreted  in  the 
larger  processes  and  fills  the 
small  spines  so  that  when  they 
are  broken  off  in  the  skin  they 
cause  the  smarting  sensation. 
The  moth  is  of  a  rich  brown  col- 
or but  not  so  striking  in  appear- 
ance as  tlie  larva.  The  larva 
occurs  on  a  variety  of  plants,  such  as  corn,  cotton,  and 
various  trees  and  shrubs,  but  fortunately  is  not  a  very 
abundant  species.  It  is  also  conspicuous  enough  to  at- 
tract attention  and  hence  less  likely  to  be  brought  in 
contact  with  the  hand. 

Lagoa  wispata  opereularis  Harr.  is  another  urtlcating 
species,  the  poisonous  spines  being  hidden  beneath  a 
clothing  of  long  hairs.  In  the  tropics  are  a  number  of 
related  species  which  are  much  feared  by  the  natives. 

In  Europe  the  processionary  caterpillars,  Cnethocampa 
proeessionea,  are  counted  objectionable  on  account  of  the 
urtlcating  properties  of  a  farinaceous  substance  derived 
from  drying  of  an  acrid  secretion  from  the  entire  surface 
of  the  body.  It  is  particularly  irritating  on  contact  and 
especially  on  delicate  mucous  surfaces  as  in  the  air  pas- 
sages. Workmen  in  forests  where  the  caterpillars  are 
plentiful  are  reported  to  sicken  rapidly  from  this  cause. 
"The  long  hairs  under  the  microscope  are  seen  to  be 
branched,  and  are  said  to  be  filled  with  formic  acid. 
When  broken  off  in  the  human  skin,  they  pi'oduce  a  ter- 
rible itching  and  burning  sensation.  There  are  many 
cases  on  record  in  which  such  hairs  liave  found  their  way 
by  some  means  to  the  interior  organs  of  people  and  ani- 
mals, producing  dangerous  inflammation,  resulting  even 
in  death. "  Certain  Brazilian  species  are  reported  to  be 
even  more  distressing  in  the  effects  produced  on  the  human 
skin.     Ammonia  may  be  used  to  relieve  the  irritation. 

Hymenoptera,  bees,  wasps,  ants.  Pour  membranous 
wings,  the  hinder  ones  the  smaller ;  mouth  parts  adapted 

for  either  biting 
or  sucking ;  the 
body  regions 
sharply  marked ; 
tlie  abdomen  con- 
nected to  the  tho- 
rax, in  most  forms, 
by  a  slender  ped- 
icel. This  group 
includes  very 
poisonous  and  ag- 
gressive species 
provided  with  a 
sharp  sting,  in  a 
large  portion  of 
the  group,  from 
which  a  distinct 
poison  is  dis- 
charged. Even  in 
the  Tereirantia,  in  which  the  sting  is  not  so  specially  devel- 
oped, there  are  some  species,  as  in  Opliion  and  other  ich- 
neumonids,  which  may  pierce  the|skin  with  the  ovipositor, 
giving  a  quick,  sharp  sting  that  is  momentarily  very  pain- 
ful but  seldom  of  any  lasting  effect.  In  the  Aculeata,  or 
true  stinging  forms,  there  is  an  elaborate  sting  modified 
from  the  ovipositor,  and  hence  present  only  in  the  females, 
through  which  the  secretion  of  large  poison  glands  is  dis- 
charged.  Carlet  found  the  poison  glands  of  the  bee  to  con- 


FiG.  3908.— Emjjrefia  stimulea.  Natural  size. 
(After  Riley.) 


sist  of  two  kinds,  one  secreting  a  feebly  alkaline  fluid,  and 
the  other  an  acid  product.  The  poison  is  effective  only 
when  the  two  are  mixed.  In  those  which  poison  with  the 
sting  botli  kinds  of  glands  are  well  developed ;  while  in 
those  forms  which  paralyze  their  victims  to  preserve 
them  as  food  for  their  larvae,  the  alkaline  glands  are 
vestigial.  In  ants,  wasps,  and  bees  there  are  two  sub- 
stances, according  Io  Will,  viz.,  formic  acid  and  a  bitter 


Fig.  3909.— Spftecius  speeiosun.    Giant  digger.    (After  Riley.) 

fatty  residue,  the  formic  acid  being  the  essential  part  of 
the  poison.  In  some  ants  the  sting  is  wanting,  but  the 
poison  glands  are  extraordinarily  developed. 

Formicida,  ants.  The  ants  usually  seen  are  the  wing- 
less workers  which  are  noticeable  for  their  large  heads  and 
jaws,  and  their  sharply  separated  abdomen.  The  males 
and  females  are  winged,  but  the  latter  lose  the  wings 
after  being  fertilized  and  taking  up  their  duties  as  the 
mother  of  a  colony.  The  workers  which  are  undevel- 
oped females  have,  like  the  queens,  a  sting,  and  in  some 
forms  it  is  used  with  severity  upon  any  disturber.  In 
other  species  the  bite  is  poisonous,  being  accompanied 
with  an  injection  of  formic  acid.  The  colonies  when  dis- 
turbed attack  the  intruder  with  great  fury,  and  some  of 
the  larger  species  inflict  such  serious  wounds  that  death 
is  said  to  result  from  their  attacks. 

MuUllidcB,  "velvet  ants,"  "cow-killers."  Brightly 
colored  ant-like  insects  with  a  dense  covering  of  hair  giv- 
ing them  a  velvety  appearance.  The  body  is  exceedingly 
hard,  very  diflicult  to  crush,  and  the  sting  is  quite  severe. 
They  occur  particularly  in  open  and  sandy  places  and 
seldom  sting  unless  caught. 

Fossores,  digger  wasps.  This  group  includes  a  large 
number  of  our  common  wasps,  among  them  some  of  the 
most  poisonous  we 
have.  While  as  a  rule 
inclined  to  attend 
strictly  to  their  own 
affairs  and  not  to  sting 
except  on  provocation, 
they  will  sometimes 
make  unprovoked  at- 
tacks. They  agree  in 
constructing  nests  in 
the  ground,  are  mostly 
strong-bodied,  and  cap- 
ture other  insects  or 
spiders  with  which  to 
provision  the  nests  for 
their  young.  The 
stings  they  inflict  on 
these  victims  are  di- 
rected   to    the    nerve 

centi-es  and  serve  to  paralyze  but  not  to  kill,  so  that  they 
are  kept  fresh  but  helpless  till  such  time  as  the  young 
hatch  and  are  ready  to  feed  upon  them. 

Sphecius  speeiosus  Drury.  This  is  one  of  the  largest 
species,  and  a  common  insect  in  the  Central  and  Southern 
States.  It  provisions  its  nests  with  Cicadas,  which  are 
frequently  much  larger  than  itself.     Its  sting  is  very 


Fig.  8910.— Chlorion  ccendium.    Blue 
digger  wasp.    (After  Riley.) 
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severe,  and  Riley  states  that  two  or  more  inflicted  on  a 
man  at  one  time  might  easily  endanger  his  life.  It  may 
certainly  be  counted  as  dangerous  as  the  scorpion  and 
ought  never  to  be  provoked  to  try  its  power. 

Ohlorion  cmrvlium  Drury.     A  handsome  blue  species 
with    dusky  wings.     It  occurs  very  frequently  around 


Pekipmus    cemeii- 
(Alter  Riley.) 


FIG.  2911.— Pepsis  formosa.    (After  Riley.) 

houses,  seeking  spiders  which  it  captures,  stings,  and 
stores  away  in  its  nest  for  its  young.  Its  sting,  while 
not  so  severe  as  that  of  the  preceding  species,  is  by  no 
means  to  be  despised,  and  since  it  is  a  more  frequent 
visitor  in  houses  it  is  more  likely  to  be  incited  to  attack. 

Sphex  iclineiimo)iea  L.  is 
a  large  species  with  bril- 
liant golden  markings.  It 
frequents  flowers  and  cap- 
tures meadow  katydids  to 
store  in  its  nests  which  are 
placed  in  gravelly  walks  or 
along  roadsides  where  the 
ground  is  very  hard. 

Sphex  pennsylvanica  L.  is 
another  common  species 
equalling  the  preceding  in 
size,  but  of  a  brilliant  blue- 
black  color. 

Pepsis  formosa  Say,  "ta- 
rantula killer."  A  gigantic  species,  which  occurs  in  the 
Southwestern  part  of  the  United  States,  where  it  is  counted 
serviceable  on  account  of  its  killing  tarantulas,  with 
which  it  provisions  its  nests.  Its  sting  is  very  poisonous. 
Pelopams  cementarius 'Dmry ,  "mud  dauber."  A  dark 
species,  with  yellow  lunate  spots  and  with  a  very  slender 

petiole  supijorting  a 
small  abdomen.  This 
species  is  very  frequent- 
ly noticed  in  houses,  in 
attics,  or  even  in  much- 
used  rooms,  where  it 
can  gain  access  through 
some  crack,and  in  barns, 
sheds,  and  tents.  Its 
nest  is  constructed  fi-om 
pellets  of  mud,  and  the 
cells  each  containing  a 
larva  are  stored  with 
small  spiders.  They  sel- 
dom molest  people,  even 
when  passing  very  near  them  to  reach  the  nest,  but  sting 
severely  if  provoked,  and  their  presence  is  in  itself  an- 
noying on  account  of  the  fear.  There  arc  many  related 
species,  some  of  which  also  build  nests  in  houses. 
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FIG.  2913.- 


Tcspa  maculata. 
Riley.) 


(After 


paper  wasps.  Wings  folding  longitudinally 
when  at  rest;  bodies  rather  robust,  the  abdomen  attached 
by  a  short  pedicel.  All  the  species  sting  viciously  when 
disturbed,  and  do  not  always  wait  for  any  serious  provo- 
cation. Two  species  may  serve  as  examples  of  the 
group. 

Vespa  maculata  L.,  bald-faced  hornet.  A  heavy- 
bodied  species  with  light  yellow,  almost  white  face,  and 
yellow  spots  on  the  thorax  and  abdomen.  The  large  nest 
is  built  by  degrees  of  a  strong  gray  paper  and  contains, 
when  fully  formed,  a  number  of  combs  one  above  an- 
other all  enclosed   within   the  large    outer  case.     The 


Fig.  2914.— Polistes.    (After  Riley.) 

opening  is  at  the  lowest  point  and  the  whole  nest  is 
hung  by  a  stout  cord  to  a  branch  of  a  tree  or  the  under 
side  of  a  fence  rail  or  other  suitable  support.  If  dis- 
turbed these  hornets  make  a  fierce  attack  on  the  intruder 
and  a  number  of  stings  will  cause  pretty  serious  symp- 
toms in  the  victim.  Applications  of  ammonia,  glycerin, 
bicarbonate  of  soda  if  made  promptly  will  much  relieve 
the  swelling  and  inflammation. 

The  "  yellow  jackets, "  Vespa  vulgaris  L.  and  V.  german- 
ica  F.,  are  smaller,  but  similar  in  habit,  and  fully  as 
vicious. 

Polistes  pallipes  St.  Farg.  The  more  slender  species 
included  here  also  build  paper  nests,  but  only  a  single 
comb  and  this  without  any  outer  case ;  so  the  growing 
larvsB  may  be  easily  seen  by  any  one  with  sulBcient  nerve 
carefully  to  inspect  the  nest.  They  are  frequently  built 
in  houses  in  window  frames  and  the  wasps  may  become 
troublesome  as  the  number  increases  and  they  grow  irri- 
table. 

Apidce,  bees.  Robust,  usually  hairy,  the  mouth  parts 
with  a  long  tongue  adapted  to  "lapping  the  nectar  from 
flowers.  This  family  includes  the 
bumble  bees  and  the  honey  bee 
as  well  as  a  large  number  of 
species  less  familiar.  The  sting 
is  like  that  of  the  other  Aculeata, 
and  that  of  the  honey  bee  may  be 
noted  as  an  example  of  the  others. 
The  principal  parts  are  the  three 
pieces  of  the  normal  ovipositor, 
the  centre  one  of  which  consti- 
tutes a  sharp  lancet-like  instru- 
ment. At  its  base  is  the  large 
poison  reservoir  fed  by  the  poison 
gland. 

Xylocopa  virginica  Drury,  "  car- 
penter bee."  This  species  very 
much  resembles  a  bumble  bee, 
but  has  the  abdomen  polished  and 
without  hair.  They  bore  into 
wood  to  construct  nests  and  so 
may  prove  troublesome  around 
houses,  as  their  sting  is  very  pain- 

Bombus  sps.  The  common  bum- 
ble bees  are  very  familiar  objects, 
several  different  species  occurring 
in  almost  any  locality.  They 
build  nests  in  holes  in  the  ground  or,  rarely,  in  deserted 
bird  nests  or  other  places  at  some  distance  above  ground, 
"   ""■"■•*■:»,    honey    bee.     The    domesticated   bee 


Fir.  2915.— sting  ol  Bee. 
Enlarged,  a.  Tip  oJ 
lancet,  still  more  en- 
larged.   (After  Gosse.) 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


lusects. 
Insomnia, 


now  represented  by  several  varieties.  Tliey  are  tlie 
most  frequent  source  of  stings  since  they  are  so  com- 
monly kept  in  the  vicinity  of  houses.  Tlie  sting  affects 
different  persons  very  differently,  some  suffering  intensely 
from  a  single  sting,  while  others  sufl'er  no  inconvenience, 
after  the  temporary,  pain,  from  a  number  of  stings.  In- 
flammation, rapidly  extending  from  a  sting  on  the  hand 
even  so  far  as  tlie  length  of  tlie  arm,  and  sometimes  so  as 
to  close  the  eyes,  may  follow.  Prompt  application  of 
ammonia,  bicarbonate  of  soda,  or  even  of  moist  clay  will 
serve  to  give  relief.  Herbert  Onhorn. 
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INSOLATION.     See  Heai-Stroke. 

INSOMNIA  is  detined  as  the  loss  of  the  normal  amount 
of  sleep,  and  this  involves  a  recognition  of  the  fact  that 
with  different  individuals  different  amounts  of  sleep  con- 
stitute what  is  normal  to  each.  Absolute  loss  of  sleep  is 
of  much  less  frequent  occurrence  than  the  statements  of 
patients  would  Indicate.  When  such  is  the  case,  it  is  a 
symptom  of  serious  import,  and  the  statement  impresses 
upon  one  the  fact  that  as  the  absolute  so  also  the  minor 
degrees  of  this  abnormality  are  to  be  regarded  as  symp- 
toms. Often  they  are  of  great  significance,  but  still 
rather  as  indications  of  the  existence  of  morbid  states, 
which  it  therefore  becomes  the  duty  of  the  practitioner 
to  look  for  and  treat,  tlian  as  in  themselves  diseases 
which  demand  the  direct  application  of  remedies.  In 
other  words,  the  physician  slrould  not  feel  that  he  has 
done  his  duty  by  his  patient  in  simply  prescribing  hyp- 
notic drugs,  though  this  may  often  be  all  the  sufferer 
expects,  but  should  search  out  the  causes  which  underlie 
this  symptom  and  endeavor  to  remove  them  and  inci- 
dentally this  one  of  their  results.  Of  course  there  are 
many  cases  coming  under  our  attention  in  which  the  chief 
object  of  treatment  is  the  relief  of  the  insomnia,  in  which, 
the  habit  of  sleeplessness  once  broken  up,  we  may  expect 
the  bodily  functions  to  be  restored  and  strength  recov- 
ered ;  but  he  will  probably  achieve  the  best  results  who 
endeavors  to  ascertain  the  causes  leading  to  the  loss  of 
sleep  in  each  instance  and  to  base  his  therapeutics  upon  a 
classification  of  such  causes. 

Recognizing  that  sleep  is  a  normal  and  healthy  func- 
tion, it  is  quite  in  accord  with  the  best  traditions  of  medi- 
cal science  to  endeavor  to  understand  its  mechanism  and 
relation  to  other  vital  phenomena  as  a  foundation  for  the 
study  of  its  abnormalities;  in  other  words,  to  make  physi- 
ology the  guide  to  pathology.  It  has  proved,  however, 
to  be  a  difficult  problem,  and  no  conclusion  seems  to  have 
been  reached  which  is  accepted  as  wholly  satisfactory. 
The  following  statement  by  Professor  Howells  is  an  ex- 
pression of  recent  views  of  an  acknowledged  authority. 
"  We  might  therefore  say  that  tliree  factors  combine  to 
produce  normal  sleep.  I.  A  diminution  of  iiritability, 
caused  by  fatigue,  of  large  portions  of  the  cortical  area. 
II.  Voluntary  withdrawal  of  sensory  and  mental  stimuli 
involved  in  the  preparations  for  sleep.  III.  Adiminished 
blood  supply  to  the  brain,  owing  to  a  relaxation  of  tone 
in  the  vaso-motor  centre  and  the  fall  of  general  arterial 
pressure  thereby  produced.  The  last  factor  is  the  im- 
mediate cause  of  sleep  and  explains  its  comparatively 
sudden  and  nearl.v  simultaneous  occurrence  over  the  en- 
tire cortex." 

As  a  foundation  for  a  theory  of  therapeutics  applied 
to  insomnia,  the  view  of  a  diminished  blood  supply  to 


tlie  brain  as  a  feature  of  normal  sleep  has  been  very  at- 
tractive, and  man.y  attempts  have  been  made  to  explain 
tlie  action  of  well-known  hypnotics  or  to  base  new  meth- 
ods of  combating  tlie  trouble  upon  the  accepted  or  sup- 
posed action  of  such  remedies  in  increasing  or  diminishing 
the  blood  supply  of  tlie  brain.  Such  efl'orts  have  contrib- 
uted to  an  intelligent  study  of  the  causes  of  insomnia, 
and  analysis  of  the  reasons  why  certain  remedies  succeed 
in  certain  cases,  but  have  sometimes  been  less  successful 
than  tlieir  authors  have  expected,  because  the  theories  of 
the  physiological  causes  of  sleep  have  not  been  fully  es- 
tablished (Granville,  R.  Ferguson).  The  former  author 
adduces  Bichat's  view  that  general  or  complete  sleep  is 
tlie  sum  of  the  special  sleeps  or  dormant  states  of  the 
various  faculties  or  senses,  while  Ferguson  contends  that 
hyperaimia  is  sometimes  accompanied  by  sleep,  which  to 
be  sure  may  not  be  very  good,  and  likewise  that  ausemia 
leads  to  a  sleep  just  as  far  from  normal.  Their  argu- 
ments are  against  the  routine  use  of  soporifics.  Insomnia 
as  a  symptom  most  constantly  presenting  itself  for  treat- 
ment, independently  of  medication  demanded  by  the 
patient's  other  requirements,  probably  comes  up  most 
frequently  before  those  whose  practice  is  among  the 
insane  and  patients  with  affections  of  the  nervous  sys- 
tem. It  will  be  well  to  keep  tliis  in  mind,  in  considering 
the  classification  of  causes  of  insomnia,  and  their  indica- 
tions for  treatment,  for  the  general  practitioner  will  find 
quite  a  different  class  of  causes  predominant  in  his  daily 
experience  from  those  met  with  by  the  asylum  specialist. 

A  few  words  should  be  said  on  the  results  of  insomnia. 
Manacei'ne,  for  example,  ascribes  to  the  injurious  effects 
of  imperfect  and  broken  sleep  the  interruption  of  the 
nutrition  of  the  tissues.  Duval  says  insomnia  leads  to 
emaciation  and  debility,  and  in  sickness,  when  prolonged, 
is  an  unfavorable  sign.  Bulkley  tells  us  of  eczema  ap- 
pearing as  a  result  of  long-continued  loss  of  sleep.  These 
statements  are  of  course  quite  apart  from  what  might  be 
said  of  insomnia  as  a  precursor  of  insanity  or  cerebral 
disease. 

Most  writers  on  this  subject  give  a  grouping  of  the 
causes  they  recognize  as  predisposing  to  or  directly  in- 
ducing insomnia.  Thus  Tuke  ranks  among  the  predis- 
posing causes  the  female  sex,  old  age,  nervous  temper- 
ament, intellectual  pursuits ;  while  among  exciting  causes 
he  mentions  organic  or  functional  diseases  of  the  brain, 
worry,  anxiety,  grief  and  bodily  pain,  noise  if  not  monot- 
onous, fever,  "coffee,  tea,  etc.  Sanger  Brown  divides  in- 
somnia into  functional,  symptomatic,  and  that  of  insanity, 
and  states  that  neurasthenia  is  often  sooner  or  later  asso- 
ciated with  the  first  of  these.  He  also  quotes  Folsom  as 
specifying  the  following  causes  or  conditions  of  insomnia, 
viz. :  habit,  such  reflex  causes  as  indigestion  and  genito 
urin9,ry  disorders,  autotoxic  causes,  such  as  gout,  lithte- 
mia,  syphilis,  habitual  constipation;  then  anaemia,  vaso- 
motor changes,  neurasthenia,  hallucinations  of  sight 
or  hearing,  astigmatism,  and  the  neurotic  temperament. 
These  brief  quotations  indicate  in  how  many  ways  this 
question  of  etiology  presents  itself  to  different  trained 
minds.  Among  them  I  find  no  more  comprehensive  and 
simjile  classification  than  that  of  Professor  Bradbury  in 
Allbutt's  "  System  of  Medicine."  I  cannot  give  it  in  ex- 
tenso,  but  the  following  are  its  chief  features:  First,  Irri- 
tative Causes,  such  as  are  due  to  pain  and  like  uneasiness, 
comprising  such  various  ones  as  teething  in  children,  eye- 
strain, the  irritation  of  an  eczema,  the  discomforts  often 
following  a  surgical  operation,  even  when  pain  is  absent, 
various  affections  of  the  respiratory  organs,  especially 
when  accompanied  by  cough,  acute  inflammations  of  the 
serous  membranes,  many  tumors  and  surgical  diseases. 
Insomnia  from  many  of  these  may  involve  other  etiologi- 
cal factors,  but  pain  is  the  predominant  one  and  that 
which  necessitates  treatmeut. 

Second,  Toxic  Causes.  In  many  diseases  a  toxic  agent 
is  present  in  the  blood.  Such  are  alcoholism,  the  exan- 
themata, most  of  the  zymotic  diseases,  dyspepsia  and  in- 
testinal disorders,  gout,  Bright's  disease.  To  these  he 
adds,  under  this  heading,  heart  disease  and  altered  vas- 
cular conditions,  though  in  them  the  insomnia  may  be 


169 


Intercostal  IVeural^ria. 

Intestinal  Movements.  REFERENCE   HANDBOOK  OF  THE  IVIEDICAL   SCIENCES. 


partly  due  to  altered  heart  action  and  parti}"-  tti  a  defi- 
cient blood  supply.  Certain  drug  habits,  such  as  opium- 
eating  and  cocai'nism,  also  are  included  in  this  class. 

Third,  PsycMeal  Causes.  A  nervous  temperament, 
neurasthenia,  hysteria,  or  hypochondriasis,  often  acts  as 
a  predisposing  factor  leading  to  a  habit  of  insomnia. 
Grief,  shock,  worry,  and  mentalanxietyare  very  frequent 
causes.  The  insomnia  which  occurs  at  the  menopause  is 
attributed  partly  to  the  accumulation  iu  the  blood  of  toxic 
products  not  eliminated  by  the  cataraenia.  In  cases  of 
insanity,  insomnia  often  appears  both  as  a  premonitory 
symptom  and  as  a  feature  of  the  disease,  also  as  a  factor 
leading  to  its  occurrence. 

Fourth,  Causes  Arising  from  Change  in  the  Mode  of 
Life.  Among  the  most  noticeable  in  this  class  are 
changes  in  the  time  of  the  principal  meal,  changes  in  cli- 
mate, especially  to  high  altitudes,  and  such  changes  of 
occupation  as  nurses  are  liable  to,  from  night  to  day 
duty. 

Such  considerations  as  the  foregoing  must  be  our  guides 
in  deciding  upon  treatment.  The  dermatologist,  the  pse- 
diatrist,  the  surgeon,  no  less  than  the  alienist,  becomes 
familiar  with  those  causes  of  insomnia  which  arise  in  his 
own  specialty.  The  general  practitioner  must  scan  the 
whole  field.  In  many  instances,  especially  in  acute  dis- 
ease accompanied  by  pain  or  fever,  the  treatment  called 
for  by  the  general  requirements  of  the  case  will  relieve 
the  incidental  insomnia  without  separate  prescriptions 
for  it.  In  fact  the  rule  would  be,  in  cases  classed  as 
symptomatic,  to  treat  the  main  disease.  A  second  most 
important  principle  of  treatment  is  urged  by  C.  K. 
Clarke  when  he  says  that  drugs  should  be  our  last  resort, 
after  exhausting  all  accessory  remedial  agencies  such  as 
come  under  the  head  of  hygiene,  including  matters  of 
food  and  drink,  exercise,  bathing,  ventilation,  and  habits 
of  work.  Sanger  Brown  also  reminds  us  that  drugs  that 
abolish  consciousness  are  not  necessarily  hypnotics.  Still 
there  is  no  safer  rule  for  our  guidance,  especially  in  the 
irritative  class,  when  pain  is  present,  than  to  address  our 
treatment  primarily  to  its  relief,  and  it  is  because  opium 
m  one  form  or  another  is  still  our  great  reliance  as  an 
anodyne  that  it  is  still  considered  a  soporific,  although  its 
action  is  to  engorge  rather  than  unload  the  blood-vessels 
of  the  brain,  and  so  far  to  antagonize  the  normal  condi- 
tions of  sleep. 

Lack  of  space  would  forbid  our  taking  up  for  detailed 
consideration  all  the  therapeutic  agencies  to  procure  sleep, 
and  there  is  the  less  need  to  do  so  inasmuch  as  they  are 
mostly  familiar  remedies,  with  the  exception  of  the  more 
recently  discovered  chemical  hypnotics,  which  still  de- 
mand further  impartial  trial  before  they  can  be  perma- 
nently classed.  We  must,  therefore,  refer  our  readers  to 
the  larger  special  essays  on  this  subject,  particularly  to 
those  of  C.  K.  Clarke,  E.  P.  Kurd,  Sanger  Brown  and 
Bradbury,  m  which  full  particulars  are  given.  To  these 
we  may  well  add  a  few  points  which  enforce  the  princi- 
ples of  treatment  already  enunciated  and  are  of  direct 
practical  value. 

As  to  electricity,  Eskridge  and  Sanger  Brown  agree 
that  Its  efficacy  as  a  hypnotic  is  doubtful,  but  if  used  it 
should  be  in  the  form  of  a  galvanic  current  of  from  2  to 
5  milliampgres,  which  may  be  passed  through  the  head 
for  ten  minutes  or  more,  a  large  electrode  being  placed 
behmd  the  ear.  Trional  has  been  so  generally  used  and 
with  such  confidence  in  its  safety  that  we  may  make  the 
following  citations :  R.  Ferguson  recommends  that  it  be 
reserved  for  use  in  cases  iu  which  sleep  may  be  well  begun 
but  is  liable  to  be  broken  off  before  the  end  of  the  night' 
It  may  be  given  at  any  time  during  the  night,  because  its 
action  IS  so  prompt,  as  compared  with  that  of  sulphonal 
Sanger  Brown  says  that  trional  is  not  always  safe  even 
in  small  doses,  which  caution  is  enforced  by  a  case  re 
ported  by  E.  M.  Thompson  and  by  other  reports  pub- 
lished during  the  past  year. 

Discussing  the  management  of  insomnia  in  cardiac 
failure  Alexander  Morison  says  that  we  must  attack 
the  most  evident  cause  in  each  case  and  then  give  the 
chosen  drug  in  adequate  doses.     He  values  sulphonal 
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most  in  cases  in  which  emotional  excitement  is  a  prominent 
cause,  and  next  to  that  opium,  but  sleep  piust  be  had. 

As  pointing  to  "  the  importance  of  anaemia  of  the  brain 
for  molecular  inactivity  and  sleep,"  Fox  claims  almost 
certain  success  for  the  use  of  a  long,  narrow  sinapism 
down  the  whole  length  of  the  spine;  .and  the  efficacy  of 
Clarke's  recommendation  of  a  bath  for  twenty  minutes 
at  104°  F.,  with  perhaps  cold  to  the  head  in  the  insomnia 
of  mania,  evidently  depends  on  the  same  principle.  In  ad- 
dition to  the  works  quoted,  my  readers  will  be  glad  to 
have  their  attention  directed  to  the  little  volume  of  M. 
de  Manaceine,  with  its  research  into  the  physiology  and 
pathology  of  sleep  and  a  very  extensive  bibliography. 

J.  Haven  Emerson. 
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INTERCOSTAL  NEURALGIA.     See  Jfeuralgia. 

INTERMITTENT  FEVER.     See 


INTERTRIGO.     See  Eczema. 

I N  TEST  I N ,  bismuth  naph  talin  benzoate,  is  an  intestinal 
antiseptic  and  astringent,  which  is  given  in  dose  of  0.5  to 
1  gm.  (gr.  viij.-xv.)  for  dysentery,  diarrhoea,  and  intes- 
tinal putrefaction.  W.  A.  Bastedo. 

INTESTINAL  MOVEMENTS.— The  movements  of  the 
muscular  walls  of  the  intestine  have  a  twofold  purpose, 
since  they  serve  in  the  first  place  to  propel  the  food  along 
as  the  processes  of  digestion  and  absorption  take  place 
and  also  aid  those  processes  by  intimately  mixing  the 
food  with  the  digestive  juices,  and  by  bringing  contin- 
ually fresh  portions  in  contact  with  the  absorbing  wall. 

The  muscular  wall  of  the  intestine  is  formed  by  two 
distinct  coats  separated  by  a  thin  lay6r  of  connective 
tissue  in  which  ramifies  the  plexus  of  Auerbach,  consist- 
ing of  small  ganglionated  nodules  of  cells,  from  which 
pass  strands  of  non-medullated  nerve  fibres,  uniting  the 
various  ganglionated  masses,  and  sending  oflE  terminal 
networks  which  ramify  around  the  muscle  fibres.  The 
cells  of  the  inner  muscular  coat  are  arranged  circularly 
around  the  tube  of  the  intestine,  while  those  of  the  outer 
coat  are  arranged  longitudinally,  and  there  has  been 
much  dispute  as  to  whether  these  contract  synchronously 
or  alternately.  It  appears  most  probable,  however,  from 
recent  observations  of  Bayliss  and  Starling,  that  simul- 
taneous contraction  is  the  rule,  and  that  the  longitudinal 
fibres  simply  aid  the  circular  fibres  in  evoking  contraction 
of  the  lumen  of  the  tube. 

Two  distinct  types  of  movement  occur  in  the  intestine, 
namely,  the  true  peristaltic  wave  of  contraction,  and  the 
swaying  or  pendular  movements,  which  are  identical  in 
rhythm  with  contractions  of  the  wall  taking  place  at  a 
much  more  frequent  rate  than  those  concerned  with  true 
peristalsis.  In  addition  to  these  a  very  pronounced  and 
much  more  rapidly  progressive  wave  has  been  observed 
under  certain  circumstances,  such  as  exposure  of  the  gut 
to  cold,  anaemia  of  the  intestine,  or  presence  of  gaseous 
contents,  to  which  the  name  of  mrmicular  contraction 
has  been  given.  Mall  considers  this  a  distinct  type  of 
intestinal  wave,  but  according  to  Bayliss  and  Starling  it 
IS  but  a  pathologically  intensified  form  of  that  type  of 
contraction  which  causes  both  the  pendular  movements 
and  ordinary  rhythmical  contraction. 
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The  velocity  of  the  true  peristaltic  wave,  of  which  the 
chief  function  is  to  move  the  food  onward  in  the  intes- 
tine, is  very  low,  amounting  only  to  about  3  cm.  per  sec- 
ond ;  so  that  in  the  cat  it  has  been  estimated  that  it  would 
require  about  an  hour  and  a  half  for  this  form  of  wave 
to  travel  from  one  end  to  the  other  of  the  intestine.  The 
rate  of  progress  is  very  regular,  and,  when  the  local  ner- 
vous mechanism  represented  by  Auerbach's  plexus  is  in 
action,  it  passes  only  from  above  downward.  But  after 
the  nerve  cells  of  this  plexus  have  been  paralyzed  by 
nicotine  or  cocaine,  the  contractions  which  are  then 
purely  myogenic  pass  equally,  from  a  point  directly 
stimulated,  in  either  direction  up  or  down  the  tube.  This 
change  in  character  after  paralysis  of  the  local  nerve  cen- 
tres demonsti^ates  that  the  normal  true  peristaltic  wave 
is  a  local  reflex,  and  the  same,  it  is  stated,  can  also  be 
shown  for  the  other  more  rapid  type  of  rhythmical  con- 
traction which  is  connectedwith  the  pendular  movements. 

Mall  has  shown  that  the  local  reflex  consists  of  a  relax- 
ation of  tlie  wall  in  front  of  the  advancing  wave  in  addi- 
tion to  the  localized  constriction  which  travels  down  the 
tube,  and  Bayliss  and  Starling,  who  have  recently  investi- 
gated the  subject,  confirm  this  view,  and  style  this  com- 
bination of  a  contraction  wave  preceded  by  a  wave  of 
relaxation,  "the  law  of  the  intestine." 

The  purpose  of  this  diphasic  wave  is  almost  self-evi- 
dent :  the  wave  of  contraction  at  and  behind  the  advanc- 
ing mass  of  intestinal  contents  gives  the  propelling  force 
which  drives  the  mass  slowly  forward,  while  the  relax- 
ation wave  in  front  makes  the  passage  easy  by  widening 
the  lumen  of  the  portion  of  gut  into  which  the  mass  is 
being  pressed,  and  so  diminishes  the  resistance  to  its  prog- 
ress. 

That  true  peristalsis,  when  under  the  influence  of  the 
nerve  cells  of  Auerbach's  plexus,  passes  only  in  one  direc- 
tion is  beautifully  demonstrated  by  a  procedure  due  to 
Mall,  in  which  a  loop  of  gut  is  resected,  and  then,  in  one 
experiment  is  replaced  in  normal  position,  and  in  another 
experiment  is  replaced  in  a  reversed  direction  so  that 
wliat  was  normally  the  upper  end  is  afterward  the  lower 
end.  In  the  first  case,  peristalsis  remains  normal  and  no 
obstruction  occurs,  but  in  the  latter  the  waves  pass  from 
lower  to  upper  end  in  the  resected  portion  so  that  ob- 
striiction  occurs  when  the  food  is  other  than  of  a  thin 
fluid  consistence. 

It  may  here  be  pointed  out  that  this  local  reflex  forms 
an  important  distinction  between  the  peristalsis  of  the 
oesophagus  and  that  of  the  intestine.  The  difference  is 
illustrated  by  the  effects  of  completely  severing  trans- 
versely the  riiuscular  coats  of  the  two  tubes  and  then  ex- 
citing a  wave  of  contraction  above  the  section  of  injury ; 
when,  in  the  case  of  the  oesophagus,  the  peristaltic  wave 
passes  the  point  of  severance  as  if  no  disunion  existed  and 
without  any  period  of  delay  whatever,  while  in  the  case 
of  the  intestine  the  wave  is  completely  stopped  and  does 
not  appear  at  all  in  the  lower  segment  of  the  gut. 

The  pendular  or  rhythmic  movements  are  best  seen 
when  the  peritoneal  cavity  is  opened  under  a  bath  of 
warm  saline.  They  recur  fairly  regularly  with  a  rhythm 
of  ten  to  thirteen  per  minute,  and  are  caused  by  contrac- 
tion waves  which  travel  many  times  more  rapidly  than 
the  true  peristaltic  waves,  viz.,  at  the  rate  of  3  to  5  cm. 
per  second,  as  compared  with  3  cm.  per  mi7iute  (vide  sn- 
pra). 

It  is  only  comparatively  recently  that  physiologists 
have  reached  the  conclusion  that  the  pendular  move- 
ments first  noticed  by  Ludwig  and  the  rapid  rhythmical 
contractions  of  the  wall  arise  from  a  common  cause, 
viz.,  the  simultaneous  contraction  of  both  circular  and 
longitudinal  muscular  coats.  When  inspected  by  the 
eye  alone  the  pendular  movements  which  cause  oscil- 
lating translatory  movements  of  the  loops  of  gut  as  a 
whole,  backward  and  forward,  are  not  apparently  con- 
nected with  any  change  in  the  cross  section  of  the  intes- 
tine. When,  however,  a  distended  rubber  ball  connected 
with  a  recording  tambour  is  placed  in  the  intestine  it  is 
at  once  obvious  that  a  synchronous  rhythmical  change  in 
volume  of  the  intestine  accompanies  the  swaying  move- 


ments, further  that  any  factoi's  which  influence  the  am- 
plitude of  one  form  of  movement  similarly  and  corre- 
spondingly alter  the  other,  and  that  both  become 
completely  inhibited  together  by  stimulation  of  the 
splanchnic  nerves.  There  is  hence  little  doubt  that  the 
older  view,  which  attributed  these  pendular  movements 
to  the  contractions  of  the  longitudinal  fibres  only,  is  er- 
roneous, and  that  they  are  merely  an  accompaniment  of 
the  rapid  rhythmic  contractions. 

The  purpose  of  these  rapid  rhythmic  movements  is  not, 
as  in  the  case  of  the  true  peristaltic  waves,  to  force  the 
food  along  the  intestine.  Digestion  would  be  almost 
completely  prevented  b}'  them,  if  they  forced  the  food 
along  at  the  rapid  rate  at  which  they  travel,  for  the  food 
would  then  traverse  the  entire  intestine  in  a  few  minutes. 
Ii\irther,  examination  by  means  of  the  Roentgen  rays  of 
food  to  which  subnitrate  of  bismuth  has  been  added,  as 
it  is  undergoing  digestion  in  the  small  intestine,  demon- 
strates that  several  hundreds  of  such  waves  may  pass  over 
a  long  mass  of  food  without  causing  it  to  move  down- 
ward in  the  slightest  degree.  Onward  progress  takes 
place  at  intervals  only,  when  the  quite  distinct  wave  of 
true  peristalsis  sets  the  contents  in  translatory  movement. 

Although  the  intestinal  movements  are  co-ordinated  by 
the  local  nervous  mechanism,  control  is  exercised  upon 
them  by  the  central  nervous  system,  chiefly  through  the 
vagi  and  splanchnic  nerves.  Various  opinions  have  been 
expressed  as  to  the  action  of  the  vagus,  but  the  most 
careful  experimentation  upon  the  subject  is  that  of  Bay- 
liss and  Starling,  who  found  that  the  effect  obtained  in- 
creased with  successive  stimulation,  and  that  the  most 
typical  result  obtained  was  an  inhibition  with  a  latent 
period  of  less  than  one  second,  followed  by  an  augmenta- 
tion in  amplitude  of  the  rhythmic  contractions,  which 
augmentation  develops  after  an  interval  of  from  ten  to 
thirty  seconds  and  lasts  for  some  considerable  time  after 
the  cessation  of  the  stimulus.  Stimulation  of  the  splanch- 
nic nerve  invariably  causes  diminution  of  the  rhythmic 
movements  and,  when  the  stimulus  is  sufficiently  strong, 
complete  stoppage  of  the  movement,  which  lasts  for  a 
few  seconds  after  the  stimulus  is  removed. 

The  Roentgen  rays  were  first  utilized  for  the  study  of 
the  eilect  of  the  rhythmic  movements  on  the  intestinal 
contents  by  Griitzuer,  who  administered  insoluble  pellets 
containing  nitrate  of  bismuth  with  the  food,  and  found 
that  these  were  chiefly  rolled  about  from  side  to  side  of 
the  intestinal  tube  in  an  oscillatory  fashion  by  the  rapid 
waves,  while  their  progress  along  the  intestine  was  very 
slow  and  inconstant,  being  sometimes  tor  a  short  interval 
retrograde. 

This  method  of  studying  the  effects  of  the  rhythmical 
contractions  upon  the  intestinal  contents  has  recently 
been  improved  by  Cannon,  who,  instead  of  administering 
insoluble  pellets  containing  the  bismuth  salt,  has  mixed  the 
latter,  to  the  extent  of  ten  to  thirty  per  cent,  in  fine  pow- 
der, with  the  food.  Cats  were  the  animals  experimented 
upon,  and  the  food  used  was  powdered  salmon  mixed  as 
described  above  with  subnitrate  of  bismuth  (see  also 
Stomach,  Shape,  Position  and  Movements  of). 

Cannon's  experiments  demonstrate  that  the  most  im- 
portant result  of  the  rapid  rhythmic  movements  is  the 
segmentation  and  resegmentation  of  the  food  many  times 
repeated,  with  the  result  that  the  contents  are  intimately 
mixed  with  the  digestive  juices  and  that  new  surfaces 
are  constantly  exposed  to  the  villous  wall,  by  which 
means  the  process  of  absorption  is  enormously  facilitated 
and  hastened.  A  large  mass  is  almost  simultaneously  di- 
vided into  many  minute  segments,  each  segment  is  then 
again  divided  and  the  parts  of  adjacent  segments  are 
combined  to  form  a  new  segment.  This  process  is  con- 
tinuously repeated  many  hundred  times,  so  that  the  con- 
tents are  in  this  way  most  intimately  mixed  up  with  the 
digestive  secretions. 

Movements  of  the  La/rge  Intestine. — The  movements  of 
the  large  intestine  have  also  been  investigated  by  Can- 
non, using  the  method  which  has  been  indicated  above 
in  connection  with  the  movements  of  the  small  intestine. 
He  finds  that  the  usual  movement  of  the  transverse  and 
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ascending  colon  and  caecum  is  an  aiitipenstalsis.  The 
movements  occur  in  intermittent  periods,  which  come  on 
at  intervals  of  about  fifteen  minutes.  Each  period  of 
activity  lasts  for  about  five  minutes,  and  is  followed  by  a 
quiescent  interval  of  about  ten  minutes.  The  waves 
recur  during  an  active  period  at  the  rate  of  eleven  waves 
in  two  minutes.  During  activity  the  ileo-csecal  valve  is 
closed  and  the  contents  are  liencc  churned  up,  intimately 
mi.xed,  and  exposed  to  absorption,  without  in  any  w^ay 
interfering  with  the  processes  going  on  in  the  small  in- 
testine. When  new  portions  of  material  enter  the  large 
intestine,  a  strong  general  contraction  sets  in  along  the 
caecum  and  ascending  colon  so  forcing  some  of  the  mate- 
rial already  present  onward.  As  soon  as  this  has  been 
effected  the  antiperistaltic  movements  described  above 
commence.  With  the  accumulation  of  material  in  tlie 
transverse  colon,  deep  tonic  constrictions  appear  one  after 
another  and  carry  the  material  into  the  descending  colon, 
thus  leaving  the  transverse  and  ascending  portions  free 
for  the  play  of  the  antiperistaltic  waves. 

Cannon  found  tlie  ileo-csecal  valve  perfectly  competent 
for  material  passing  in  the  ordinary  course  of  digestion 
from  ileum  to  colon,  regurgitation  into  the  small  intes- 
tine never  being  observed ;  but  in  the  case  of  a  nutrient 
enema  exceeding  a  certain  bulk,  regurgitation  did  occur, 
under  the  pi'essure  of  the  antiperistaltic  waves,  into  Ihe 
empty  ileum.  Such  a  regurgitated  nutrient  enema  under- 
went segmentation  in  the  small  intestine  exactly  as  in 
normal  digestion. 

Cannon  further  observed  tliat  strong  emotion,  caused 
by  fear,  distress,  or  rage,  totally  inhibited  all  the  intes- 
tinal movements.  The  movements  continue  in  a  normal 
fashion  while  the  animals  are  asleep. 

Benja/min  Moore. 

The  literature  relating  to  intestinal  movement  is  an  extensive  one, 
but  a  key  to  most  of  the  researches  on  the  subject  will  be  found  In  the 
following  papers  in  which  earlier  work  on  the  subject  is  also  re- 
vlewea : 
Bunch :  Journ.  of  Physiol.,  1897,  vol.  xxii.,  p.  357 ;  ffiid.,  1899,  vol. 

xxiv.,  p.  72. 
Grutzner :  Arch.  f.  d.  ges.  Physiol.;  1898,  Bd.  Ixxi.,  S.  492. 
Bayliss  and  Starling :  Journ.  of  Physioli,  1899,  vol.  xxiv.,  p.  99  ;  ibid., 

1901,  vol.  xxvi.,  pp.  107-125. 
Starling  :  Schafer's  Textbook  of  Physiology,  1900,  vol.  il.,  pp.  326-3X5. 
Gannon  :  Amer.  Joiu'n.  of  Physiol.,  1902,  vol.  vi.,  p.  251. 

INTESTINAL     OBSTRUCTION.      (SURGICAL.)— In 

describing  the  treatment  of  this  affection,  acute  and 
chronic  obstruction  will  first  be  dealt  witli  generally,  and 
after  describing  in  detail  the  various  remedies  and  meth- 
ods employed,  the  special  treatment  of  the  individual 
forms  of  obstruction  will  be  considered. 

Acute  Obstruction. — The  treatment  of  acute  obstruc- 
tion is  a  subject  surrounded  with  difficulties,  and  one 
aboiit  which  there  was  formerly  a  great  variety  of  opin- 
ion. The  men  of  the  older  generation  relied  entirely  on 
the  "rest,  opium,  and  starvation"  treatment,  and  held 
that  operative  measures  are  seldom,  if  ever,  necessary; 
the  modern  surgeons,  on  the  other  liand,  think  that  the 
treatment  by  "  rest,  opium,  and  starvation "  is  almost 
useless,  and  the  employment  of  such  treatment  is  a  waste 
of  valuable  time  if  the  diagnosis  of  acute  obstruction  is 
correct.  The  only  sensible  procedure  is  to  open  the  ab- 
domen and  if  possible  find  out  file  cause  and,  if  possible, 
remove  it. 

The  practitioner  without  much  experience,  looking 
into  his  text-book  for  guidance,  might  imagine,  from  the 
very  exact  description  given  of  the  symptoms  peculiar 
to  each  form  of  intestinal  obstruction,  that  the  differen- 
tial diagnosis  is  a  simple  matter,  and  that  should  he 
meet  with  a  case,  he  would  only  have  to  employ  a  certain 
method  of  treatment  for  a  certain  form  of  obstruction, 
and  so  relieve  his  patient,  it  relief  were  possible.  In 
actual  practice,  liowever,  the  diagnosis  of  the  special 
form  of  obstruction  we  liave  before  us  is  by  no  means 
easy,  and  in  most  ruses  the  exact  nature  of  the  affection 
cannot  be  determined  except  by  laparotomy,  or  on  the 
post-mortem  table.  Tlie  sermons  preached  daily  by  the 
morbid  anatomists  are  valuable  cliecks  to  the  sin  of  diag- 
nostic dogmatism  in  abdominal  affections. 


There  are,  however,  certain  general  principles  to  be 
followed  in  cases  in  which  acute  obstruction  is  evident. 

In  the  early  period  of  these  cases  purgatives  should  be 
strictly  avoided ;  enemata  may  be  administered,  but  pur- 
gatives never.  Food  should  not  be  given  to  the  patient 
by  the  mouth,  as  it  is  always  rejected,  but  the  strength 
should  be  maintained  by  nutritious  enemata. 

If,  after  wasliing  out  the  lower  bowel  several  times, 
the  fluid  injected  returns  unchanged,  and  at  the  same 
time  the  vomiting  continues  incessantly,  no  relief  can  be 
hoped  for  by  any  other  means  than  laparotomy.  Delay 
in  these  cases  is  most  dangerous ;  we  should  not  wait  for 
the  vomiting  to  be  faecal  (that  is  evidence  of  obstruction 
of  some  duration),  but  should  open  the  abdomen  at  once, 
for  the  earlier  the  operation  is  performed  the  greater  ai'e 
tlie  chances  of  success.  In  the  fatal  cases  following 
operation  this  result  is  not,  as  a  rule,  caused  by  the  lapa- 
rotomy, but  by  its  too  late  performance  and  the  advanced 
condition  of  the  grave  changes  in  the  bowel  whicli  result 
from  the  long-continued  obstruction.  This  is  especially 
apt  to  be  so  in  those  subacute  cases  due  to  intussuscep- 
tion, local  inflammation,  and  hernia,  in  which,  the  symp- 
toms not  being  very  urgent,  operation  is  delayed  till  too 
late  (Wheelhouse).  Wheelhouse '  says  the  previous  his- 
tory of  the  patient  is  important.  "  If  he  has  had  perito- 
nitis, perityphlitis,  enteritis,  or  other  Inflammations  where 
lymph  may  be  poured  out  and  bands  afterward  form,  the 
indications  for  operation  are  moie  urgent. " 

In  those  cases  which  have  all  the  symptoms  of  a 
strangulated  hernia,  and  j'et  no  hernia  can  be  made  out 
externally,  it  is  reasonable  to  suppose  that  the  case  is  one 
of  internal  strangulation,  which  can  be  relieved  only  by 
operation,  as  reduction  by  taxis  is  out  of  the  question. 

In  subacute  cases  which  have  lasted  five  or  six  days, 
many  patients,  if  operated  on,  die  of  exhaustion,  and,  ac- 
cording to  Mr.  Treves, '^  in  cases  of  Intussusception,  after 
death  a  process  of  spontaneous  cure,  nearly  complete,  has 
been  found,  and  apparently  was  ari'ested  only  by  exhaus- 
tion owing  to  the  patient's  inability  to  take  food. 

In  Chronic  Obstbuction,  where  there  is  reason  to  be- 
lieve that  a  stricture  exists  in  the  intestines,  due  to  in- 
ternal or  external  causes,  it  is  very  important  that  proper 
food  should  be  taken,  so  that  nothing  that  is  not  perfectly 
fluid  or  in  a  pultaceous  condition  should  enter  the  bowel. 
The  swallowing  of  all  indigestible  substances,  such  as 
orange  pips,  plum  or  cherry  stones,  raisins,  etc.,  should 
be  strictly  avoided.  Should  constipation  be  present, 
mild  laxatives  may  be  cautiously  administered,  or  simple 
enemata,  but  purgatives  sliould  on  no  account  be  given.  If 
the  stricture  be  within  reach,  as,  for  instance,  in  the  rec- 
tum, it  may  be  dilated  with  bougies  or  incised.  Excision 
of  a  cancerous  stricture  of  the  lower  end  of  the  rectum 
is  an  operation  which  has  afforded  very  good  results,  and, 
if  performed  early,  the  life  of  the  patient  may  be  pro- 
longed for  years  and  his  comfort  not  seriously  interfered 
with.  When  almost  complete  obstruction  occurs  from 
narrowing  of  the  lumen  of  the  bowel  by  the  increased 
growth  of  the  stricture,  then  the  question  arises  as  to 
the  advisability  of  establishing  an  artificial  anus.  If  the 
growth  can  be  felt  through  the  rectum,  inguinal  colotomy 
should  be  performed,  if  it  is  deemed  inadvisable  to  excise 
the  growth.  Cancerous  strictures  nearly  always  occur 
in  the  large  bowel,  and,  if  the  stricture  cannot  be  felt 
through  the  rectum  and  the  age  and  appearance  of  the 
patient  indicate  malignant  disease,  an  exploratory  opera- 
tion should  be  undertaken  and  an  endeavor  made  to  excise 
the  gi-owth,  bringing  the  cut  ends  of  the  bowel  together 
with  sutures  or  Murphy's  button. 

If  the  stricture  be  in  the  small  bowel  the  abdomen 
should  be  opened  and  an  artificial  anus  established,  or 
the  affected  portion  of  bowel  should  be  resected  and  the 
divided  ends  sutured  or  united  by  Murphy's  button. 

In  cases  of  chronic  obstruction  which  have  lasted  for 
months  and  the  cause  cannot  be  exactly  determined,  an 
exploratory  incision  is  the  proper  procedure,  for  by  the 
establishment  of  an  artificial  anus  life  may  be,  in  many 
cases,  much  prolonged.  Often  the  growth  may  be  ex- 
cised and  the  cut  ends  of  the  bowel  brought  together;  and 
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for  the  success  of  this  procedure,  the  earlier  the  opera- 
tion is  undertalten  the  better,  before  the  system  has  be- 
come debilitated,  as  the  better  the  condition  of  the  pa- 
tient at  the  time  of  operation  so  much  the  greater  is  the 
chance  of  success.  Patients,  as  a  rule,  refuse  operation 
till  the  discomfort  of  the  obstruction  is  so  great  and  their 
condition  so  deteriorated  that  operation  is  performed  only 
as  a  dernier  ressort. 

Methods  of  Treatment  in  Detail. — Rest,  Starva- 
tion, and  Opium. — This  treatment  is  of  very  old  date, 
and  many  yet  believe  it  to  be  the  only  treatment  that 
should  be  pursued  in  cases  of  acute  intestinal  obstruction. 
It  consists,  in  short,  of  entire  abstinence  from  food,  from 
physical  exploration  of  the  parts,  enemata,  etc.,  and  thc! 
administra,tion  of  opium  or  morphine.  All  are  agreed  as 
to  the  propriety  of  adopting  this  treatment  in  the  very 
early  stages  of  acute  cases,  but,  as  already  mentioned, 
surgeons  of  the  present  generation  are  in  favor  of  further 
treatment  by  operation. 

Opium. — Many  cases  of  obstruction  are  recorded  as 
being  cured  by  the  free  administration  of  opium ;  it  is 
certainly  very  probable  that  not  a  few  cases  of  commenc- 
ing invagination  have  ended  favorably  by  its  administra- 
tion. But  we  must  not  trust  to  opium,  even  when  com- 
bined with  rest  and  starvation.  Opium  has  its  dark  as 
well  as  its  bright  side,  and  if  given  early  in  cases  of 
obstruction  it  obscures  the  symptoms  and  so  lessens  the 
chance  of  making  a  diagnosis;  the  patient's  condition, 
no  doubt,  improves,  vomiting  and  pain  may  be  less,  the 
pulse  better,  and  the  skin  moist;  but  at  the  same  time 
the  bowel  may  be  in  a  gangrenous  condition,  and  the 
patient  dies  only  the  easier  from  having  been  dosed  with 
opium.  Again,  the  lessening  of  the  severity  of  the  symp- 
toms may  so  lull  the  suspicions  of  the  medical  attendant 
that  operation  is  delayed  and  the  patient  deprived  of  his 
only  chance  of  life.  I  repeat  that  opium  is  a  valuable 
drug  in  the  treatment  of  obstruction  if  used  with  discre- 
tion, and  with  a  full  knowledge  of  its  effects;  it  is  rarelj' 
curative,  but  always  I'elieves  pain  and  lessens  the  peri- 
staltic action  of  the  bowels. 

Belladonna. — Dr.  Brinton  first  introduced  the  use  of 
this  drug  in  the  treatment  of  intestinal  obstruction,  be- 
cause of  its  power  to  produce  relaxation  of  the  unstriped 
muscular  fibres  of  the  bowel.  Many  speak  very  highly 
of  it  used  alone  or  in  combination  with  opium,  as  it  les- 
sens the  sickness  and  depression  caused  by  opium  given 
alone.  It  may  be  administered  by  the  mouth,  or  atropine 
may  be  injected  hypodermatically.  It  has  been  used 
externally  on  the  abdomen  in  form  of  ointment  or  plaster. 
Belladonna  is  sometimes  useful  in  cases  of  fsecal  accumu- 
lation, or  in  cases  of  paralysis  of  the  bowel  due  to  sepsis, 
but  in  cases  of  true  obstruction  it  can  be  of  but  little 
service. 

Enemata. — In  cases  of  chronic  obstruction  of  the 
bowels  enemata  are  of  considerable  benefit;  they  are 
especially  useful  in  those  cases  in  which  vomiting  occurs. 
In  cases  of  obstruction  due  to  fsecal  accumulation  enem- 
ata are  particularly  beneficial.  Warm  water  is  gener- 
ally sufficient,  by  repeated  injections,  to  clear  out  the 
large  intestines,  but  in  cases  of  impacted  faeces  enemata 
of  sweet  oil,  with  one  drachm  of  spirits  of  turpentine  to 
the  pint,  give  extremely  satisfactory  results. 

Enemata  have  frequently  proved  useful  in  effecting 
the  reduction  of  an  intussusception ;  to  be  of  service  they 
must  be  administered  earl^  and  copiously.  Some  recom- 
mend that  tliey  should  be  administered  with  the  patient 
in  the  inverted  position. 

In  cases  of  acute  obstruction  the  benefit  of  enemata  is 
not  so  clear;  many  medical  men  in  these  cases  object  to 
them  altogether,  because  they  are  liable  to  increase  the 
peristaltic  action  of  the  bowels. 

In  certain  cases  enemata  are  inadmissible  and  often 
injurious.  They  cannot  possibly  be  of  benefit  in  cases 
of  intussusception  in  which  the  invaginated  bowel  has 
reached  low  down,  in  stricture  of  the  rect\im,  or  in  cases 
of  volvulus  of  the  sigmoid  flexure;  in  this  latter  affection 
enemata  only  increase  the  amount  of  twisting,  and  so  do 
infinite  harm. 


Some  surgeons  reconunend  that  copious  enemata  should 
be  given,  in  evei'y  case  of  intestinal  obstruction,  before 
any  other  method  is  tried.  Dr.  lUoway,"  not  content 
with  the  ordinary  enema  syringe  or  siphon  apparatus, 
i-ecommends  the  use  of  a  force  pump  which  can  throw  a 
continuous  stream ;  if  this  fail,  then  he  advocates  laparot- 
omy. In  reading  over  the  account  of  the  discussion  on 
intestinal  obstruction  at  the  Liverpool  Medical  Institu- 
tion,'' the  Writer  was  much  struck  with  some  remarks  of 
Dr.  Barr,  and  thought  that  they  applied  to  those  cases 
of  intestinal  obstruction  successfully  treated  by  enemata. 
Dr.  Barr  said :  "  If  you  look  upon  all  cases  where  you 
have  got  severe  pain  in  the  abdomen,  constipation,  and 
vomiting,  with  perhaps  more  or  less  shock,  as  cases  of 
intestinal  obstruction,  then,  no  matter  what  line  of  pallia- 
tive treatment  you  adopt,  you  ought  to  have  a-  very  good 
percentage  of  recoveries;  but  if  you  belong  to  a  more 
exclusive  school,  and  in  your  anxiety  for  accurate  diag- 
nosis eliminate  all  cases  of  colic,  constipation,  enteralgia, 
etc.,  then  you  will  find  you  have  a  tei-rible  disease  left, 
which  tends  more  frequently  toward  a  fatal  issue  than 
to  recovery. " 

If  we  were  as  certain  of  the  correct  diagnosis  of  the 
disease  treated  as  of  the  successful  result  of  the  treatment 
in  many  of  the  reported  cases,  much  confusion  and  dif- 
ference of  opinion  as  to  the  value  of  certain  remedies  in 
the  treatment  of  intestinal  obstruction  would  be  avoided. 

Enemata  have  been  used  for  diagnostic  purposes.  If 
during  the  injection  the  fliiid  can  be  heard  gurgling  in 
the  caecum,  it  is  almost  certain  that  the  obstruction  is  in 
the  small  intestine;  if  it  is  stopped  at  some  intermediate 
point,  it  is  probable  the  obstruction  is  at  that  spot.^ 

Metallic  Mercury. — This  very  old  method  of  treatment 
is  now  never  practised,  though  comparatively  recently 
it  has  been  advocated  by  Matignon,  of  Paris,  and  cases 
of  intestinal  obstruction  successfully  treated  by  this 
means  are  occasionally  reported  in  the  journals.  The 
cases  in  which  it  is  of  use  are  those  of  old  faecal  accumu- 
lation; for  other  forms  of  intestinal  obstruction  it  should 
never  be  employed ;  it  cannot  possibly  do  good,  and  may 
do  much  harm. 

Shot. — Dr.  Maydieu,*  of  Paris,  reports  cases  of  ileus 
successfully  treated  by  the  administration  of  shot.  He 
mixes  seven  ounces  of  shot  with  four  ounces  of  olive  oil, 
and  gives  two  drachms  of  the  mixture  every  half-hour. 
This  treatment  may  do  more  harm  than  good,  and  is 
mentioned  merely  as  a  curiosity.  It  replaces  the  treat- 
ment by  bullets  of  the  physicians  of  the  sixteenth  century. 

Washing  Out  the  Stomach. — Kussmaul  was  the  first  to 
introduce  washing  out  of  the  stomach  for  intestinal  ob- 
struction, and  a  number  of  successful  cases  are  reported 
as  the  result  of  this  mode  of  treatment.  The  good  result 
is  explained  on  the  ground  that  evacuation  of  the  dis- 
tended bowel  affords  opportunity  for  the  spontaneous 
reduction  of  a  herniated  or  twisted  loop  of  bowel.  The 
temporary  relief  afforded  is  said  to  be  very  great,  and 
the  practice  is  so  simple  and  harmless  that  it  is  worthy 
of  a  trial.  Of  course,  the  majority  of  cases  of  intestinal 
obstruction  could  not  possibly  be  relieved  by  it. 

Massage  and  electricity  have  been  extensively  practised 
in  the  treatment  of  intestinal  obstruction  and  still  have 
their  advocates.  It  is  now  the  opinion  of  most  surgeons 
that  in  eases  of  acute  obstruction,  at  any  rate,  they  do 
more  harm  than  good.  The  only  cases  of  obstruction 
likely  to  benefit  by  them  are  those  due  to  faecal  accumu- 
lations. E.  O.  Day '  reports  two  cases  of  intussusception 
successfully  treated  by  massage.  He  had  seen  ten  cases 
of  this  affection,  and  the  only  recoveries  were  the  two 
treated  by  manipulation  and  massage. 

Puncture  of  Bowel  with  an  Aspiratm'  Needle  or  fiiie 
Trocar. — This  method  has  its  advocates,  and  cases  are 
reported  in  which,  after  the  bowel  has  been  punctured  and 
a  large  amount  of  gas  and  fluid  faeces  evacuated,  the  ob- 
structiou  has  been  relieved.  As  a  rule  the  procedure  is 
not  a  dangerous  one,  but  occasionally,  owing  to  paralysis 
of  the  coats  of  the  bowel,  the  punctures  do  not  close, 
faBces  escape,  and  a  fatal  peritonitis  is  the  result.  At 
best,  puncture  is  a  proceeding  in  which  the  element  of 
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chance  exists  to  a  large  extent ;  one  can  never  tell  whether 
the  proper  part  is  punctured,  or  whether  the  needle  has 
not  entered  a  portion  of  bowel  bordering  on  gangrene. 
Mr.  Treves  *  has  met  with  several  instances  in  which  per- 
foration of  tlie  bowel,  which  had  been  previously  threat- 
ening, took  place  immediately  after  the  relief  of  the 
distended  coil  by  puncture. 

In  some  cases  the  needle  has  punctured  the  bowel  be- 
low the  obstruction,  without,  of  course,  relieving  the 
patient. 

Emptying  the  bowel  above  the  obstruction  may  in  cer- 
tain cases  relieve  a  portion  of  the  gut  which  is  in  some 
abnormal  opening  oi-  held  lightly  under  a  band,  and  may 
relieve  obstruction  due  to  kinking.  In  cases  of  stenosis 
in  which  there  is  temporary  obstruction  it  may  give 
relief,  and  also  in  tliose  cases  of  chronic  obstruction  which 
suddenly  become  acute  (Treves). 

Pimcture  of  the  bowel  is  a  favorite  method  of  proce- 
dure with  veterinary  surgeons  for  the  relief  of  distended 
bowel  in  cattle.  A  vei-y  large  trocar  is  used,  and  no  evil 
results  ever  follow,  owing  to  the  immunity  cattle  have 
from  peritonitis. 

Dr.  Larguier,  of  Paris,  speaks  highly  of  the  continuous 
use  of  a  trocar.  He  introduces  a  trocar  5  to  6  mm.  in 
diameter,  and  leaves  it  in  the  intestines  two  or  three  days. 
Sometimes  ftecal  flstulsB  are  formed  (Treves).  As  this 
operation  must  necessarily  be  done  at  haphazard  and  is 
not  free  from  danger,  it  cannot  be  recommended. 

Laparotomy.— Ssuvgeons  are  daily  becoming  more  and 
more  certain  of  the  necessity  of  this  operation  in  the  ma- 
jority of  cases  of  obstruction ;  there  is  stil  1  some  difference 
of  opinion  as  to  the  cases  in  which  it  is  suitable,  and  also 
as  to  the  proper  methods  of  its  performance,  but  a  larger 
experience  will  soon  enable  us  to  lay  down  definite  rules 
for  the  guidance  of  surgeons.  C.  L.  Gibson,'  of  New 
York,  has  collected  646  cases  (exclusive  of  liernia)  of  in- 
testinal obstruction  treated  by  laparotomy  with  a  mortal- 
ity of  47  per  cent. 

The  incision  should  be  made  in  the  median  h'ne  below 
the  umbilicus,  and  should  be  long  enough  to  allow  the 
whole  hand  to  enter  the  abdomen.  Having  opened  the 
peritoneal  cavity,  after  all  hemorrhage  has  been  arrested 
the  hand  should  be  introduced  through  the  wound,  and 
the  right  iliac  fossa  first  examined.  If  the  obstruction  be 
not  found  in  ciEcum  or  ileum,  collapsed  coils  of  intestine 
should  be  searched  for.  These  are  generally  found  hang- 
ing in  the  pelvis.  If  found,  they  can  be  passed  through 
the  fingers  till  the  constriction  is  reached.  Mr.  Treves  '» 
advises  that  a  large,  warm,  carbolized  sponge  should  be 
placed  in  the  pelvic  cavity,  as  by  this  means  much  manip- 
ulation is  saved.  The  intestines  .should,  if  possible,  be 
prevented  from  extruding  by  means  of  warm  flat  sponges 
or  aseptic  gauze  pads  wrung  out  of  hot  water.  Tlie  ex- 
trusion of  intestines,  if  much  distended,  as  they  are  al- 
most sure  to  be,  gives  rise  to  considerable  trouble,  and 
if  they  cannot  be  kept  within  the  peritoneal  cavity,  it 
would  be  well  to  incise  the  most  distended  portion  and 
allow  the  gas  and  contents  to  escape.  The  incision 
should  afterward  be  closed  by  a  Czerny-Lembert  su- 
ture. If  the  obstruction  cannot  be  made  out  by  the  in- 
troduction of  the  hand,  it  would  be  proper  to  allow  the 
bowel  to  extrude  and  to  make  a  systematic  search.  The 
extruded  bowel  should,  of  course,  be  protected  by  warm 
aseptic  gauze  towels.  Mr.  Greig  Smith  "  says  the  most  di- 
lated portion  of  the  bowel  rises  to  the  sui-face,  and  thei'e 
is  a  great  probability  that  the  obstruction  will  be  found 
near  this  point.  The  hernial  orifices  should  be  examined, 
also  the  foramen  of  Winslow,  the  sigmoid  pouch,  duo- 
denojejunalis  fossa,  etc.,  the  diaphragm  must  not  be 
overlooked,  openings  in  the  mesentei-y  searched  for,  the 
presence  of  a  tumor  or  intussusception  as  a  cause  must 
be  kept  in  mind;  also  Meckel's  divi'rticulum  or  the  pos- 
sibility of  a  properitoneal  or  retroperitoneal  hernia. 

When  the  obstructed  point  is  found,  the  intestine 
should  be  carefully  examined;  if  of  good  color  it  should 
be  returned,  but  if  gangrenous  it  should  be  excised  and 
the  cut  ends  immediately  sutured,  or  an  artificial  anus 
established.     If  the  obstruction  be  due  to  constricting 
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bands,  these  should  be  divided  between  the  two  catgut 
ligatures.  Should  an  intussusception  exist,  it  may  be 
reduced  by  gentle  traction  if  the  case  be  a  recent  one ;  but 
if  the  parts  be  tightly  glued  together  by  effused  lymph, 
so  as  to  render  reduction  impossible,  the  affected  portion 
of  bowel  should  be  resected  and  sutured,  or  an  artificial 
anus  should  be  established.  Occasionally  in  these  cases 
the  obstruction  is  found  to  be  due  to  cancerous  or  other 
strictui-e,  or  to  a  peritonitis;  if  the  former  condition  ex- 
ists and  excision  is  impossible,  an  artificial  anus  should 
be  established  above  the  constriction ;  if  the  latter  is  the 
cause  of  the  trouble,  the  peritoneal  cavitj'  should  be 
washed  out  with  a  normal  saline  solution. 

It  is  possible,  nay  probable,  that  the  cause  of  the  ob- 
struction may  not  be  found,  for  it  is  by  no  means  easy 
thoroughly  to  search  the  abdominal  cavity  (even  if  the 
whole  hand  is  introduced)  when  the  bowels  are  greatly 
distended ;  in  such  a  case  it  is  the  duty  of  the  surgeon 
to  establish  an  aitificial  anus  in  the  most  distended  por- 
tion of  bowel,  and  to  await  results.  "^  In  cases  operated  on 
late,  the  value  of  decinormal  saline  solution  injected  sub- 
cutaneously,  or  the  intravenous  introduction  of  the  solu- 
tion cannot  be  overestimated.  Even  rectal  injections 
are  of  benefit,  and  filling  up  the  abdomen  after  operation 
with  hot  saline  solution  and  leaving  it  there  is  a  most 
useful  antidote  to  shock. 

Polaillon '»  advises  lateral  laparotomy  in  preference  to 
the  median  incision  in  cases  of  intestinal  obstruction; 
with  this  incision,  he  holds  that  the  distended  intestines 
are  less  likely  to  extrude,  and  that  the  wound  is  more 
easily  closed.  The  lateral  incision  should  be  made  in  the 
inguino-iliac  region,  parallel  to  the  fibres  of  the  external 
abdominal  oblique  muscle.  Here  the  lips  of  the  wound 
close  easily,  and  the  diaphragm  is  less  liable  to  force  the 
distended  bowel  through  the  wound.  This  incision  is 
all  very  well  if  the  point  of  obstruction  is  diagnosed  and 
is  on  one  side  or  the  other,  but  in  the  majority  of  cases 
we  are  quite  in  the  dark  as  to  the  site  of  the  obstruction, 
and  for  a  S3'stematic  exploration  of  the  abdominal  cavity 
no  incision  is  so  convenient  and  useful  as  the  median. 

Enterectomy  is  called  for  in  certain  cases  of  intestinal 
obstruction;  for  instance,  those  due  to  simple  and  malig- 
nant strictures  of  the  small  intestine,  neoplasms,  irreduc- 
ible intussusception,  and  also  in  those  cases  in  which  on 
opening  the  abdomen  the  bowel  is  found  to  be  in  a  gan- 
grenous condition.  It  has  been  most  frequently  per- 
formed for  the  latter  condition.  After  the  affected 
portion  of  bowel  has  been  resected,  the  question  then 
arises  as  to  the  propriety  of  immediately  uniting  the  di- 
vided ends  of  the  bowel  by  suture,  or  of  establishing  an 
artificial  anus  by  fixing  them  to  the  abdominal  wound. 
The  latter  method,  in  cases  of  intestinal  obstruction  in 
which  the  condition  of  the  patient  is  by  no  means  good,  is 
probably  the  better  one.  The  immediate  suture  of  the 
bowel  prolongs  an  already  severe  operation,  and  so 
lessens  the  patient's  chance  of  recovery. 

If  desired,  when  the  patient  recovers,  and  regains  his 
strength,  the  artificial  anus  may  be  closed  by  a  second 
operation.  For  ths  manner  of  performing  resection  the 
reader  is  referred  to  the  article  on  Intestinal  Surgery. 

Eiiterotoniy.—T\\\^  operation  for  the  relief  of  obstruc- 
tion was  first  performed  by  Nelaton,  and  consists  in 
opening  the  small  bowel  in  the  right  loin,  by  an  incision, 
a  little  above  the  crest  of  the  ilium,  parallel  with  Pou- 
part  s  ligament.  It  has  been  performed  many  times  with 
success,  and  is  more  suitable  to  the  more  chronic  forms 
of  obstruction  when,  owing  to  the  disease  being  high  up 
in  the  large  intestine,  left  inguinal  colotomy  is  unsuitable. 
I  he  portion  of  bowel  opened  is  generally  the  lower  end 
ot  the  ileum.  It  is  also  performed  in  those  cases  of  intes- 
tinal obstruction  in  which,  after  the  abdomen  is  opened, 
the  affected  portion  of  bowel  cannot  be  resected.  In 
cases  of  recovery  the  patients  complain  bitterly  of  the 
situation  of  the  faical  fistula,  as  no  apparatus  seems  to  be 
able  to  keep  in  the  discharges. 

For  the  treatment  of  obstruction  due  to  herniae,  the 
reader  is  referred  to  that  subject,  also  the  treatment  of 
diaphragmatic  hernia  (of  which  Gibson  has  collected 
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thirty-four  cases),  and  gangrenous  hernia  must  be  looked 
for  under  the  head  of  Hei-nia. 

Treatment  op  Special  Forms  op  Obstruction. — 
Treatment  of  Internal  Strangulation. — If  tlie  obstruction 
be  complete  and  the  symptoms  very  iicute,  the  immedi- 
ate performance  of  laparotomy  is  called  for.  Whatever 
be  the  cause  of  the  strangulation,  laparotomy  is  our  only 
hope  of  efEecting  a  cure.  Occasionally,  but  very  occa- 
sionally, the  patient  may  recover  owing  to  the  bursting 
of  a  constricting  band  or  the  spontaneous  reduction  of 
a  herniated  loop  of  bowel,  but  we  should  not  wait  for  the 
chance  of  a  cure  being  effected  by  nature.  The  immedi- 
ate danger  is  too  great,  and  the  hope  of  a  natural  cure 
too  slight,  to  justify  us  in  postponing  opening  the  abdo- 
men and  relieving  the  obstruction.  There  is  no  reason 
why  these  cases  should  be  treated  in  any  way  differently 
from  those  of  strangulated  hernia  when  reduction  by 
taxis  has  failed.  Some  go  even  further  than  this,  and 
recommend  that  where  this  form  of  obstruction  is  sus- 
pected the  patient  should  not  be  allowed  to  die  without 
an  exploratory  laparotomy."  There  is  far  more  danger 
in  operative  interference  being  delayed  until  the  period 
when  it  may  be  of  no  avail,  thiin  that  a  hasty  and  un- 
necessary operation  should  be  done  (Pilcher  ").  Opium 
may  be  given  to  relieVe  pain  and  lessen  peristaltic  action, 
but  it  is  useless  to  trust  to  it  as  a  curative  measure.  Ene- 
mata  may  prolong  life,  but  cannot  cure  the  disease.  Its 
apparent  improvement,  due  to  the  administration  of  seda- 
tives, etc.,  should  not  deceive  the  surgeon  or  encourage 
him  to  postpone  operative  measures. 

Volimlus. — This  occurs  most  frequently  in  the  sigmoid 
flexure.  Rest,  starvation,  and  opium  may  delay  the  fatal 
issue,  but  will  never  relieve  the  volvulus.  Enemata  are 
injurious,  as  they  tend  to  increase  the  twist  by  distending 
the  bowel.  Laparotomy  is  the  only  method  of  treatment 
that  affords  any  reasonable  hope  of  success,  and,  to  be  of 
benefit,  it  should  be  performed  early.  When  the  oper- 
ation is  performed,  and  the  volvulus  found,  its  reduction 
is  by  no  means  a  simple  matter,  even  after  the  distended 
bowel  has  been  relieved  by  puncture  or  incision.  If  re- 
duction is  impossible,  an  artificial  anus  should  be  estab- 
lished or  the  bowel  resected.  Volvulus  was  seen  in  131 
cases  of  the  646  collected  by  Gibson,  and  of  these  66  per 
cent,  ended  fatally  after  operation.  In  79  cases  the  bowel 
was  untwisted  and  only  29  per  cent,  were  fatal ;  81  per 
cent,  ended  fatally  after  resection  or  artificial  anus. 

Bands. — Of  the  646  cases  of  intestinal  obstruction  oper- 
ated on,  and  tabulated  by  Gibson,  186  were  due  to  bands ; 
of  these  76  were  fatal  (41  percent.);  most  of  these  bands 
occurred  in  connection  with  the  small  intestines.  In  126 
tlie  bands  were  cut  or  removed,  and  the  mortality  was  26 
per  cent.  Owing  to  gangrene,  resection  had  to  be  done 
in  17  cases,  with  a  mortality  of  52  per  cent.  This  gave 
a  better  result  than  artificial  anus,  in  which  in  18  cases  the 
mortality  was  94  per  cent.  It  is  well  to  remember  that 
there  may  be  more  than  one  band ;  failure  to  search  for  a 
second  band  lias  been  the  cause  of  more  than  one  death. 

Intussusception  {Acute). — There  is  no  doubt  that  occa- 
sionally intussusception,  if  recognized  early,  before  ad- 
hesions have  formed,  may  be  treated  successfully  without 
operation.  It  is  unnecessary  to  state  that  purgatives  are 
harmful,  and  that  expectant  treatment,  when  every  mo- 
ment increases  the  severity  of  the  affection,  is  of  no  avail. 
Mr.  Jonathan  Hutchinson  has  said '* :  "I  have  not  found 
any  case  recorded  in  which  spontaneous  return  of  a  well- 
recognized  intussusception  occurred,  and  those  in  which 
art  succeeded  are  comparatively  rare. "  If  we  are  certain 
that  the  case  is  one  of  acute  intussusception  then  imme- 
diate operation  is  called  for.  Insufflation  of  air  or  the 
injection  of  water  have  long  been  advocated  as  early 
treatments,  and  many  yet  believe  in  them ;  for  some  time, 
however,  the  modern  surgeon  has  considered  these  meas- 
ures mere  loss  of  time,  and  prefers  immediate  laparotomy. 
The  methods  of  insufflation  and  of  administering  enemata 
are  given  below. 

Mr.  Clement  Lucas  "  advises  the  following  method  of 
inflation :  "  An  ordinary  bellows  is  connected  with  a  gum- 
elastic  enema  tube  by  means  of  a  piece  of  rubber  tubing 


which  is  firmly  wired  at  the  end;  around  (he  end  of  the 
enema  tube  lint  should  be  wrapped  so  as  to  make  a  coni- 
cal air-tight  base ;  the  tube  is  inserted  about  three  inches 
into  the  rectum,  and  the  anus  closed  by  a  conical  plug  of 
lint.  Further  to  guard  against  the  escape  of  air,  an  as- 
sistant should  press  the  buttocks  of  the  patient  close 
together;  an  ana'.sthetic  should  be  administered."  Mr. 
Lucas  advises  that  inflation  should  be  performed  wit)i 
the  patient  in  the  inverted  position. 

There  are  different  methods  of  administering  enemata ; 
the  ordinary  enema  syringe  will  do  very  well,  but  the 
fountain  or  siphon  syringe  is  much  better.  The  return 
of  water  is  prevented  by  an  assistant,  who  presses  the 
buttocks  of  the  patient' firmly  together.  The  water 
should  be  warm,  and  should  be  injected  slowly  and  con- 
tinuously. The  difficulty  of  retaining  the  injected  fluid 
may  be  obviated  by  the  employment  of  Lund's  elastic 
ring  and  handle."  This  instrument  was  devised  by  Mr. 
Lund  to  prevent  the  return  of  air  in  insufflation,  and  so 
is  suitable  to  cases  in  which  either  air  or  water  is  injected. 

Should  the  surgeon  be  fortunate  enough  to  effect  re- 
duction by  these  means,  the  after-treatment  is  .simple: 
milk  diet,  with  small  doses  of  opium  to  relieve  pain  and 
give  rest  to  the  parts. 

Laparotomy  by  median  section  is  the  preferable  oper- 
ation. If,  on  opening  the  abdomen,  reduction  prove 
impossible  owing  to  the  firmness  of  the  adhesions,  the 
affected  portion  of  bowel  should  be  resected  and  the  di- 
vided ends  immediately  sutured  and  returned  into  the 
abdomen,  or  stitched  to  the  abdominal  wound,  and  an 
artificial  anus  established.  Dr.  Charles  L.  Gibson,"  of 
New  York,  has  collected  187  cases  in  which  an  operation 
was  done  for  intussusception,  with  a  mortality  of  51  per 
cent. ;  81  cases  were  in  children  under  one  year,  and  of 
these  38  died  and  43  recovered.  The  invagination  was 
reduced  in  126  cases,  with  46  deaths  and  80  recoveries. 
Resection  was  performed  in  32  cases,  of  which  26  wei'e 
fatal.  Artificial  anus  was  made  in  5  cases,  of  which  all 
were  fatal.  Resection  and  artificial  anus  in  19  cases,  with 
14  deaths.  Twenty-three  cases  were  gangrenous  and  only 
one  of  these  patients  recovered.  The  results  of  earlj' 
oijerations  in  these  cases  of  intussusception  are  fairly  sat- 
isfactory. 

Widerhofer  and  Herz,'"  of  Vienna,  report  each  a  series 
of  10  cases  of  laparotomy  for  invagination,  with  3  re- 
coveries in  each  series,  or  a  mortality  of  70  per  cent. 

Weinlechner  advocates  median  laparotomy  within 
twenty-four  hours  in  children  and  forty -eight  in  adults. 

Other  methods  of  treatment  are  advocated  for  acute 
intussusception.  Kussmaul  recommends  the  free  wash- 
ing out  of  the  stomach.  Busch*'  has  practised  massage 
three  times  without  success.  When  low  down,  reduction 
by  bougies  has  been  well  spoken  of  by  some,  but  this 
treatment  is  dangerous  and  cannot  be  recommended. 

Weinlechner,*'  when  the  invagination  is  low  down  in 
the  sigmoid  flexure  or  in  the  rectum,  has  five  times  liga- 
tured the  invagiuated  portion  b}'  introducing  a  rubber 
tube  and  passing  a  ligature  over  it.  Others,**  when  the 
invagination  was  low  down,  have  cut  off  the  invaginated 
portion,  and  then  returned  the  bowel. 

L.  W.  Hotchkiss  {Annals  of  Surgery,  November,  1901) 
has  drawn  attention  to  the  fact  that  acute  obstruction  may 
occur  after  the  operation  for  appendicitis ;  it  must  not  be 
forgotten  that  acute  obstruction  ma}'  be  one  of  the  se- 
quelae and  persistent  vomiting  the  invariable  symptom. 
This  vomiting  of  course  may  be  caused  by  sepsis,  and  if 
in  any  doubt  it  would  be  well  to.  open  the  abdomen  in 
the  middle  line  and  examine.  These  cases  are  more  fre- 
quent than  is  generally  supposed,  and  the  only  hope  is 
early  operation.  Obstruction  may  come  on  a  few  days 
or  weeks,  or  even  a  3'ear,  after  tlie  operation.  I  have 
seen  and  operated  on  cases  at  all  these  periods,  and  suc- 
cess has  followed  early  operation. 

Intussusception  {Chronic). — Chronic  intussusception  is 
attended  by  a  great  mortality.  Medicinal  treatment  is  of 
little  avail ;  opium  and  laxatives  give  temporary  relief, 
and  reduction  has  in  rare  cases  been  effected  by  inflation 
and  enemata.     The  only  means  by  which  relief  can  be 
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hoped  for  when  the  foregoing  measures  have  failed  is 
abdominal  section.  If,  when  the  abdomen  is  opened,  tlie 
reduction  cannot  be  accomplished,  the  whole  mass  ought 
to  be  excised  and  an  artificial  anus  established. 

In  some  cases  in  which  the  intussusception  is  low  down 
and  chronic,  it  may  be  temporarily  relieved  by  the  per- 
formance of  a  right  inguinal  colotomy. 

Fweign  Bodies. — The  cases  of  obstruction  caused  by 
foreign  bodies  are  not  common.  Gall  stones  are  most 
frequently  the  foreign  bodies  found.  Free  doses  of 
opium  should  be  given,  followed  by  aperients,  and, 
when  complete  obstruction  exists,  laparotomy  should  be 
performed,  the  intestine  incised,  and  the  wound  closed 
with  a  Czerny-Lembert  suture  and  the  bowel  returned. 
Gibson  has  collected  40  cases  of  gall  stones  which  were 
operated  upon  because  of  the  obstruction  produced ;  of 
these  31  were  fatal  (57  per  cent.).  Lange  ''■'  reports  a  case 
of  obstruction  caused  by  impacted  gall  stones  and  general 
peritonitis.  Laparotomy  was  performed,  but  the  patient 
died  in  eight  hours.  Dr.  H.  F.  Beam  "  relates  a  case  of 
intestinal  obstruction  caused  by  a  calculus  in  the  ileum  the 
size  of  a  walnut;  it  could  be  felt  thi-ough  the  abdominal 
walls.  An  incision  was  made  over  the  spot  and  the  cal- 
culus removed.  The  patient  made  a  rapid  recovery.  In 
incising  the  intestine  to  remove  a  gall  stone  it  is  better 
not  to  incise  directly  over  the  stone,  for  at  this  point  the 
intestine  may  be  injured  by  pressure  of  the  stone. 

P.  J.  Wising,''*  in  recognized  cases  of  ileus  from  gall 
stone,  recommends  first  the  employment  of  purgatives; 
if  these  fail,  then  copious  enemata  of  water.  Simple 
eneniata,  he  holds,  are  perfectly  harmless,  but  those  of 
an  irritating  character  should  be  avoided.  Opiates  should 
be  given,  and  the  strength  of  the  patient  sustained  by 
nutrient  enemata.  He  does  not  advise  early  laparotomy, 
but  says  that,  when  everything  else  fails,  it  should  be 
undertaken. 

Facal  Ammmtlation.~0\)i\,mctwD.  due  to  faecal  ac- 
cumulation is  of  occasional  occurrence.  The  point  of 
obstruction  is  generally  in  the  rectum,  which  is  filled 
with  a  hard,  immovable  mass,  above  which  the  bowel  is 
much  distended  with  semi-fluid  faeces.  The  best  means 
of  relief  are  afforded  by  copious  enemata  of  warm  water 
administered  in  the  knee-and-elbow  position.  Continuous 
irrigation  by  the  siphon  syringe  is  very  efficacious,  and, 
if  employed  for  half  an  hour  at  a  time,  the  hardest  mass 
softens  and  gradually  becomes  disintegrated.  The  stream 
of  water  should  be  directed  against  the  obstructing  mass  by 
means  of  a  rectal  tube.  Before  enemata  are  commenced 
it  is  often  advisable  to  inject  a  few  ounces  of  olive  oil. 
Somephysicians  recommend  copious  injections  of  sweet 
oil  with  spirits  of  turpentine  in  the  proportion  of  one 
drachm  to  the  pint  of  oil.  Metallic  mercury  was  a  favorite 
remedy  with  the  old  physicians,  and  has  been  strongly  ad- 
vocated by  Matignon,  of  Paris.  Occasionally,  when  low 
down,  the  fsecal  mass  may  he  removed  by  scoop  or  spoon. 
Colotomy  has  been  perfoiined  in  cases  of  obstruction 
due  to  faecal  accumulation.  In  most  of  these  cases,  how- 
ever, thej'e  has  been  a  mistake  in  diagnosis.  It  can  be 
only  rarely  required  in  faecal  obstruction,  and  should  not 
be  resorted  to  till  all  other  means  of  relief  have  failed. 

Stncture.—Tho.  treatment  of  obstruction  due  to  strict- 
ure is  considered  under  Chronic  Obstruction. 
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INTESTINAL  SURGERY.— This  field  of  surgical  work 
differs  slightly  from  others  in  certain  essentials  affecting 
natural  repair  of  serous  surfaces — and  in  the  understand- 
ing of  a  few  mechanical  aids  which  are  necessary  to  suc- 
cessful healing  of  intraperitoneal  wounds. 

The  peritoneal  cavity  is  so  susceptible  to  contamina- 
tion and  so  quick  to  yield  fatal  results  if  soiled,  that  it 
was  considered  a  forbidden  field  of  invasion  prior  to  the 
present  generation  of  surgeons.  Through  accumulated 
and  vast  experience,  however,  it  has  now  become  pos- 
sible to  deal  with  it  with  perfect  safety  if  established 
principles  are  recognized. 

First  in  importance  is  recognition  of  the  fact  that  no 
solution  should  be  used  in  the  peritoneal  cavity  but 
boiled  water,  to  which  a  little  salt  has  been  added  ( 3  iss. 
to  O  ij. — "decinormal  salt  solution").  This  is  entirely 
non-irritating  to  a  healthy  peritoneum  and,  for  an  in- 
fected one,  is  mechanically  cleansing  as  well  an  destruc- 
tive to  the  life  of  colon  bacilli.  Considerable  quantities 
of  it  may,  under  certain  circumstances,  be  left  in  the 
cavity  with  advantage,  and  in  any  event  with  safety. 

The  second  underlying  principle— which  applies  here 
as  elsewhere — is,  that  nothing  but  aseptic  gauze  pads  are 
to  be  used  for  sponging,  and  that  aseptic  ligatures,  in 
struments,  and  hands  (preferably  covered  by  rubber 
gloves,  boiled  and  dry-sterilized  and  free  from  punctures) 
can  be  relied  on  to  insure  safe  work. 

The  third  principle  covers  the  understanding  of  repair 
by  lymph  exudate,  the  process  being  peculiar  to  tliis 
field,  and  of  the  mechanical  aids  which  the  surgeon  may 
employ  to  bring  it  about.  Under  the  latter  are  included 
the  use  of  suture  material  and  various  ingenious  mechan- 
isms. 

The  student  will  understand  that  under  favorable  cir- 
cumstances a  firm  lymph  or  gluey  exudate,  which  is  a 
natiu-al  means  for  repair,  is  promptly  thrown  out  and 
spread  around  and  upon  any  woimd  of  the  peritoneum, 
either  visceral  or  parietal.  It  often  begins  to  appear, 
firm  and  available  to  hold  surfaces  together,  within  two 
hours.  The  usual  time,  however,  when  it  may  be  ex- 
pected to  afford  efficient  support,  is  after  at  least  six 
hours  have  elapsed.  In  some  cases  a  still  longer  period 
—one  or  even  two  days— may  be  required.  Such  a  pro- 
tracted delay  depends  on  the  poor  disease-resisting  power 
of  the  patient  (feeble  leucocytosis?),  or,  in  certain  cases, 
on  the  solvent  action  of  bacteria  in'cxcess. 

The  presence  of  mechanical  substances,  or  of  chemical 
irritants,  provokes  a  quicker  formation  of  an  exudate. 
Thus,  the  suture  thread  is,  if  it  is  aseptic,  speedily  buried 
m  firm  lymph— the  first  step  in  nature's  effort  to  incar- 
cerate it  as  a  foreign  body. 

If,  however,  an  impure  suture  material  is  used,  one 
wdl  see  the  parts  speedily  fall  asunder  owing  to  the 
solvent  action  of  bacterial  secretions. 

The  best  suture  material,  it  is  universally  conceded,  is 
fine  silk,  sterilized  by  boiling,  and  black  liy  preference, 
so  that  each  stitch  may  more  easily  catch  the  eye  of  the 
operator. 

The  best  needle  is  the  ordinary  round  one,  though  with 
care  an  operator  may  use  any  variety.  For  much  of  the 
careful  work  necessary,  it  is  better  to  have  also  a  sharp- 
pomted  needle,  curved  one-third  of  a  circle,  which,  while 
havmg  cutting  edges,  has  a  flat  surface  on  the  convexity 
(like  an  eye  needle),  and  is  not  more  likely  than  a  round 
one  to  wotmd  small  veins  and  produce  subserous  haima- 
tomata.  The  spear-pointed,  or  Hagedorn,  needle  often 
causes  troublesome  bleeding. 

Thus,  with  simple  expedients  and  a  recognition  of  the 
few  simple  principles  enumerated,  one  may  accompUsh 
all  that  skill  can  do  in  effecting  the  repair  of  peritoneal 
wounds. 


1Y6 


REFERENCE  HANDBOOK   OF  THE   MEDICAL   SCIENCES, 


Intestinal  Siirgerj". 
Intestinal  Surgery. 


A  knowledge  of  certain  stitches  is  essential  to  the 
technique  of  intestinal  surgery.  There  are  four  varieties 
which  deserve  to  be  remembered,  as  they  are  competent 
to  fulfil  all  the  requirements  of  perfect  work.     These 

four  methods,  which  are 
to  be  carried  out  on  the 
peritoneal  surface,  are 
known  as  (1)  the  Lem- 
bert  interrupted,  (2)  tlio 
Halsted  interrupted,  (3) 
the  Lembert  continuous, 
(4)  the  Gushing  continu- 
ous. 

When  the  edges  of  mu- 
cous membrane  are  to  be 
united,  a  through-and- 
through  stitch  is  now 
conceded  to  be  the  best. 
It  was  long  regarded  as 
essential  that  this  stitch 
should  penetrate  only 
the  mucous  and  sub- 
mucous coats  so  as  not 
to  contaminate  the  peri- 
toneal. Hence  v.'e  hear 
of  the  Czerny-Lembert 
combined  suture.  But 
it  was  demonstrated 
many  years  ago  by  Gross 
and  others  that  the  stitch 
which  penetrates  all 
through  each  cut  edge 
of  united  bowel  secures 
them  with  inevitable 
firmness  because  it  holds 
the  fibrous  layers  of 
both,  and  no  peritoneal 
contamination  results 
because  the  bacteria  fol- 
low the  thread  from  one 
mucous  surface  through 
and  out  of  the  other, 
hence  draining  the  punc- 
ture both  Vays. 
It  would  be  idle  to  say 
that  many  operators  do  not  use  other  varieties  of  stitch- 
ing— such  as  are  depicted  in  all  older  works  on  surgery— 
but  it  is  gratifying  to  find  that  those  of  largest  experi- 
ence are  now  agreed  in  using  with  confidence  those  just 
described.  What  one  must  have  is  absolute  reliability 
coupled  with  simplicity. 

The  demonstration  by  Halsted  that  there  is  a  tough 
subserous  fibrous  layer  which  resists  the  point  of  the 
needle  more  than  any  other  layer  in  the  intestinal  wall, 
and  which  can  be  picked  up  and  pierced  reliably  by  the 
threaded  needle,  is  a  discovery  of  decided  practical  value 
in  the  treatment  of  intestinal  wounds. 

It  is  certainly  true  that  if  the  needle  unites  only  the 
peritoneal  coats  the  stitch  will  inevitably  tear  away  and 
leakage  occur.  If  one  stitch  gives,  the  entire  work  is 
vitiated.  A  little  experience  soon  enables  the  operator 
to  penetrate  and  raise  the  right  thickness  of  intestinal 
wall  on  the  needle,  though  he  must  ever  be  alert  to  the 
fact  that  the  bowel  wall  is  extremely  thin  in  some  places 
and  thick  in  others.  Nevertheless,  I  believe  it  would 
be  less  perilous  to  the  patient  if  the  puncture  went  into 
the  mucous  coat  than  if  only  a  feeble  hold  on  the  perito- 
neal layer  allowed  separation  of  the  edges,  because  a 
very  slow  and  insignificant  contamination  working  along 
the  thread  toward  the  cavity  of  the  peritoneum  would 
probably  be  taken  care  of  by  a  quick  exudation  of  repara- 
tive lymph,  whereas  an  escape  of  gas  and  fluid  through 
the  gap  of  a  loosened  suture  might  be  confidently  ex- 
pected to  excite  a  peritonitis. 

There  are  few  surgeons  probably  who  would  be  satis- 
fled  to  unite  most  wounds  of  the  bowel  with  a  single 
row  of  sutures.    Hence,  whether  a  through-and-through 
stitch  of  the  bowel  edge  is  employed,  or  one  which  pene- 
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Fig.  2916.  —  Continuous  Suture. 
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trates  only  through  the  peritoneal  coat,  the  operator 
usually  reinforces  it  by  a  second  row  of  stitches  placed 
as  close  as  possible  to  the  first,  thus  not  inverting  so 
much  as  to  narrow  the  lumen  of  the  bowel.  This  second 
row  of  stitches  are  of  either  the  interrupted  or  the  con- 
tinuous variety,  and  of  either  the  Lembert,  or  the  Halsted, 
or  the  Cushing  type.  My  own  preference  is  for  the  Hal- 
sted type,  because  I  believe  it  to  be  more  firm  and  en- 
during and  because  it  requires  half  as  many  knots  as  the 
Lembert  for  a  given  line  of  repair. 

The  author  is  very  strongly  impressed,  after  much  ex- 
perience, with  the  value  of  the  circular  purse-string  su- 
ture applied  to  the  peritoneal  surface  and  inverting 
such  part  as  it  is  desired  to  close.  A  small  punctured 
wound,  for  example,  or,  better  still,  the  cut-off  end  of  in- 
testine— if  it  be  desired  to  close  it  absolutely,  as  when 
lateral  anastomosis  is  intended — can  be  best  and  quickest 
closed  by  a  running  stitch  about  the  opening,  applied  to 
the  peritoneal  coat  and  tightened  as  the  edge  is  inverted. 
The  writer  first  used  such  a  purse-string  suture  in  1884 
in  experiments  upon  animals,  and  he  has  since  uniformly 
resorted  to  it  in  securing  tubes  in  the  alimentary  canal 
for  drainage  or  irrigation,  or  in  closing  small  defects. 

Before  speaking  of  the  various  conditions  under  which 
intestinal  surgery  is  demanded,  we  may  well  consider  the 
various  devices,  more  intricate  than  stitching,  which  are 
available  and  which  have  stood  the  test  of  active  surgery 
during  fifteen  years  past. 

Thus,  Jobert  and  Senn  fastened  a  flat  ring  inside  the 
end  of  the  upper  segment  of  the  bowel  by  a  few  stitches 
inserted  at  its  edge,  and  then,  pushing  this  into  the  lower, 
inverted  the  latter  so  that  two  serous  surfaces  came  to- 
gether. When  these  were  secured  by  a  row  of  stitches 
uniting  the  two 
and  keeping  their 
surfaces  in  con- 
tact (throughout 
a  width  of  one 
inch),  the  upper 
part  discharged 
into  the  lower 
without  leakage 
while  union  was 
taking  place. 
Eventually  the  ar- 
tificial ring  was 
shed  and  dis- 
charged into  the 
bowel. 

This  is  a  practi- 
cal means  of  re- 
pair but  lacks  the 
neatness  of  other 
methods,  owing 
to  the  necessary 
dragging  in  of 
some  of  the  mes- 
entery of  the  in- 
verted bowel, 
thus  affording 
chance  of  leakage 
unless  most  care- 
fully guarded 
against.  More- 
over, it  is  con- 
tended that  an  in- 
tussusception 
thus  initiated  has 
a  risk  of  progress- 
ing. 

In    the    lateral 
implantation      of 
small     intestine 
into  colon  the  procedure  forms  a  satisfactory  mode  of 
repair. 

Somewhat  after  the  same  idea  is  the  much  admired 
method  of  Maunsell,  by  which  the  two  ends  of  bowel  of 
the  same  calibre  are  united.     In  this  method  four  silk 
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stitches  passed  through  and  through  both  edges  at  four 
equidistant  points  are  drawn  into  the  bowel  and  out  of 
a  long  slit,  cut  lengthwise,  a  finger's  length  below  the 
end.    By  the  aid  of  these  stitches  both  cut  edges  are 

pulled  out  through 
the    same   cut  and 
quickly  sutured  by 
continuous    (or  in- 
terrupted) through- 
and-through  stitcli- 
ing.      This    allows 
most  perfect  appo- 
sition.     These   su- 
tured ends  are  then 
dropped     back 
through     the     cut 
into   the  lumen  of 
the  bowel,  and  the 
continuity  of 
the    tube    is 
seen  to  be  es- 
tablished.   A 
few  nicely 
applied     su- 
tures are  now 
used  to  close 
the    longitu- 
dinal    open- 
ing,     and, 
after  careful 
cleansin  g 
with  salt  so- 
lution, the 
repair  is  complete. 
The  Connell  stitch 
is  admirably  adapt- 
ed   for    end-to-end 
union.     The    cut 
edges  are  placed  in 
contact     by     their 
serous  surfaces.     A 
straight  needle  car- 
ries   a    silk  thread 
through  both  at  one 
thrust,  and  back  again.     The  knot  is  tied  on  the  inside 
of  the  bowel  and  the  stitch  repeated  round  the  entire 
circumference. 

Discussion  has  not  settled  the  question  of  preference 
as  between  the  "  end-to-end  "  and  the  "  lateral "  methods 
of  uniting  divided  intestine.  And  it  seems  probable  that 
occasions  will  always  exist  when  one  method  appears  to 
be  preferable  to  the  other. 

Long  experience  has  demonstrated  that  most  sutured 
openings  established  in  the  bowel  tend  to  contract  in 
proportion  to  the  surface  area  held  in  the  grasp  of  the 
suture  material.  In  all  forms  of  lateral  anastomosis, 
whether  of  stomach,  bowel,  or  gall  bladder,  the  law  of 
cicatricial  stenosis  prevails  strongly.  No  matter  whether 
the  union  has  been  effected  by  sutures  or  by  metal  but- 
tons, contraction  is  always  sure  to  take  place,  and  in  the 
course  of  a  year  or  a  year  and  a  half  the  aperture  will,  in 
many  cases,  have  been  reduced  to  half  its"  calibre.  This 
does  not  happen  apparently  in  end-to  end  union,  either 
when  sutures  or  when  buttons  are  used.  It  has  been  ob- 
served to  take  place,  however,  when  one  end  is  implanted 
into  the  side  of  another  portion.  Therefore,  when  lateral 
anastomosis  is  done,  a  reasonable  allowance  must  be  made 
for  such  shrinkage.  Inasmuch,  therefore,  as  a  one-inch, 
or  at  most  a  one-and-a-half-inch  opening  between  bowels 
is  ample  for  perfect  function,  it  is  necessary  that  the 
operator  should  cut  a  sht  from  two  to  three  inches  in 
length.  Fortunately,  it  is  so  easy  to  suture  the  smooth 
side  of  one  piece  to  another  that  the  extra  length  makes 
little  difference  in  time  consumed,  if  continuous  suturing 
is  applied. 

As  an  instance  of  the  actual  conditions  under  which  the 
operation  of  lateral  anastomosis  is  performed  let  us  sup- 
pose that  a  portion  of  bowel  has  been  cut  away  for  can- 
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Fig.  2918.— Interrupted  Suture.    (Lembert.) 


cer.     The  successive  steps  for  remedying  the  defect  thus 
created  would  be,   first,  to  close  the  open  end  of  each 
segment  by  a  purse-string  stitch,  which  is  to  pass  only 
through  the  serous  coat  and  is  to  be  tightened  in  such  a 
manner  as  to  produce  inversion  of  the  edge  of  mucous 
membrane.    A  second  purse-string  stitch  of  black  silk  is 
always  desirable  but  not  entirely  essential.    This  inverts 
the  first  knot  still  further  and  produces  a  nipple-like  emi- 
nence inside  the  bowel.     The  two  closed  ends  are  then  to 
be  cleansed  and  laid  alongside   each   other,  preferably 
pointing  in  opposite  ways.     It  is  now  intended  to  open 
a  long  slit  in  each,  on  the  side  opposite  its  attached 
mesenterj',  but  the  operator  should  first  apply  two  con- 
tinuous lines  of  sutures,  parallel  and  close  to  the  pro- 
posed cut  on  the  side  farthest  from  him.     Having  first 
passed  iodoform  tapes  through  the  mesentery  above  and 
below  the  operated   parts,  and  having  tightened  them 
just  enough  to  hold  the  liquid  contents  of  the  bowel, 
he  now  cuts   the   intestinal   opening  near  the  sutured 
line  and  stitches  both  edges  through  and  through  on 
one  side.     This  has  the  double  advantage  of  secuiing 
firmer  fixation  and  arresting  any  bleeding.     The  other 
edge    needs  no  through-and-through  stitching,  but  the 
two  parallel  rows  of  stitches,  which  are  now  at  the  back 
of  the  cut,  are  continued  round  the  ends  and  on  to  the 
opposite  side.     Thus  a  union  is  secured  which  cannot 
leak  under  even  hydrostatic  pressure,  and  which  is  in- 
deed subject  to  little  strain  from  within,  owing  to  the 
very  free  transit  of  liquid  contents  through  the  large 
opening  thus  established. 

The  parts  operated  on  are  finally  inspected,  washed 
with  sterile  salt  solution,  freed  from  underlying  gauze 
protective 


and  dropped  back 

fearlessly  into    the 

abdominal    cavity, 

to  assume  whatever 

position  the  force  of 

gravity    and    their 

surroundings    may 

permit. 
In  adopting  this 

method  the  op- 
erator   has  no 

fear    that    the 

weighty  metal 

button  will 

drag  the  bowel 

into  a  kink,  or, 

in  the  case  of 

the  large  intestine, 

that    faecal    matter 

will  choke  the  cal- 
ibre of    the  canal. 

Nor    is    there    any 

delay  in  the  free 
and  prompt  transit 
of  all  intestinal  con- 
tents. 

The  time  required 
for  the  performance 
of  this  operation  is 
from  twenty  to 
thirty  minutes. 

There  are  times 
when,  in  the  pres- 
ence of  a  perforat- 
ing ulcer  of  the 
bowel,  or  of  a  small 
gangrenous  patch 
such  as  is  often 
found  under  the 
sharp  edge  of  a 
strangulating  her- 
nial ring,  the  operator  must  choose  between  resection 
of  a  portion  of  the  whole  tube  of  the  bowel,  or  inversion 
of  the  small  defect  by  stitch.  If  the  perforation  is  quite 
small,  a  purse-string,  or  two  Lembert  or  Halsted  stitches, 


Fig.  2919. -Interrupted  Suture.    (Halsted.) 
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will  suffice.  But  when,  as  in  the  case  of  a  gangrenous 
area,  the  patch  to  be  removed  is  larger,  the  stitches  will 
narrow  the  calibre  of  the  bowel  too  much  and  cause  ob- 
struction by  kinking.    It  is  then  that  a  method  of  stitch- 


FiG.  2920.— Lateral  Implantation  Suture.    (Senn.) 

ing  illustrated  in  Figs.  2932,  2933,  and  3934,  will  make  a 
perfect  repair  and  will  restore  the  bowel  to  its  amplest 
size.  When  the  operation  is  completed,  the  repaired  part 
resembles  the  elbow-joint  of  a  stove-pipe,  and  can  be 
easily  comprehended  by  supposing  a  hole  in  the  crease  at 
the  elbow  of  one's  coat  sleeve.  Now,  if  one  closes  the 
opening  by  stitches,  thus  drawing  the  elbow  to  a  right 
angle,  the  calibre  of  the  sleeve  will  be  shut  tightly ;  but 
if  a  cut  is  made  lengthwise  of  the  sleeve  through  the 
rent,  and  is  extended  up  and  down  where  the  bent  sleeve 
comes  together  and  then  these  cut  edges  are  sewed  to- 
gether as  shown  in  the  illustrations,  there  will  be  estab- 
lished, at  the  point  of  bending,  an  opening  of  larger 


Fig.  2921.— Completed  Lateral  Implantation  Suture.    (Senn.) 

diameter  than  that  of  the  intestinal  canal  itself,  and  all 
contents  will  readily  pass  without  straining  the  stitches 
or  meeting  obstruction. 

In  certain  emergencies,  such  as  impending  perforation 
or  small  surface  gangrene,  or  even  when  perforating  ul- 
cer has  already  penetrated  the  peritoneum,  it  has  been 


proposed  (Chaput)  to  suture  this  defect  against  the  near- 
est adjacent  bowel  and  let  reparative  lymph  seal  the  two 
surfaces  together.  Then,  if  leakage  does  occur,  the  fluid 
cannot  escape  into  the  peritoneal  cavity  but  is  thrown 
back  into  the  bowel ;  or,  if  the  opposite  wall  gives  way, 
the  fluid  contents  are  discharged  into  the  adjacent  in- 
testinal canal  and  the  small  fistula  between  two  contigu- 
ous bowels  soon  heals.  This  method  of  Chaput  is  well 
worth  keeping  prominently  in  mind  as  an  operative  resort 
which  can  be  quickly  done  when  time  is  of  much  impor- 
tance and  numerous  lesions  need  repair.  It  might  readily 
be  used  in  gunshot  perforations.  The  margin  of  the 
opening  might  be  speedily  sewed  to  the  nearest  piece  of 
intestine,  thus  avoiding  a  long  resection  and  anastomosis. 
Still  another  plan  would  be  to  resort  to  a  kinking  of  the 
bowel  by  inverting  a  considerable  portion  of  its  surface. 
Among  the  many  devices  for  joining  the  resected  bowel 
by  mechanical  aids  I  shall  describe  but  three  as  compe- 
tent to  meet  the  operative  emergency  successfully.     The 


Fig.  2922.— Suturing  Intestines  in  Apposition  belore  Incision.  Lateral 
anastomosis  by  suture  (Abbe).  Suturing  by  two  rows,  belore  in- 
cision. 

first,  par  excellence,  is  that  which  is  based  upon  the  em- 
ployment of  the  metal  button  devised  by  Dr.  Murphy, 
of  Chicago,  and  which  has  received  recognition  through- 
out the  surgical  world  for  its  ingenuity  and  efficiency. 
It  serves  certain  purposes  better  than  does  any  other 
device.  Thus,  for  example,  it  can  be  adjusted  very 
quickly  and  the  proper  mode  of  using  it  is  easily  learned. 
It  also  creates  an  ample  opening  between  bowels,  with  a 
narrower  margin  of  adhesion  and  hence  relatively  little 
cicatricial  stenosis  follows  its  use.  It  has  some  disad- 
vantages. Its  weight  has  been  known  to  drag  the  anas- 
tomosed loop  so  as  to  form  a  kink.  Its  hard  edges  have 
frequently  produced  gangrene  of  the  wall  of  the  bowel 
and  temporary  fistula  with  occasional  discharge  of  the 
button  through  this.  Occasionally  the  button  is  retained 
for  months  in  the  alimentary  canal,  but  this  seems  to  be 
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harmless.  Occasionally  the  pasty  contents  of  the  lower 
bowel  block  the  narrow  central  opeiiiug  through  the  stem 
of  the  button  and  create  a  serious  obstruction  to  the  pas- 
sage of  gas.     Nevertheless,  for  nine  out  of  ten  resections 


Fig.  2933.— After  a  Three-Inch  Incision  and  Sewing  the  Edges. 

of  bowel  the  operator  will  find  a  JNlurphy  button  the 
most  useful,  indeed  an  almost  indispensable,  aid  to  liis 
work.  Notably  in  the  operation  for  uniting  the  gall 
bladder  and  intestine  it  has  completely  revolutionized 
the  judgment  of  surgeons  as  to  the  feasibility  of  estab- 
lishing such  a  fistula  in  cases  needing  permanent  drain- 
age of  bile— cases  in  which  the  common  duct  is  com- 
pletely obstructed.  In  this  the  gall  bladder  can  be  as 
well  anastomosed  to  the  small  intestine  as  to  the  nearest 
presenting  portion  of  the  colon.  The  author  prefers  the 
latter. 

The  Murphy  button  consists  of  two  separable  halves 
shaped  like  mushrooms,  the  stem  of  one  fitting  into  the 
other  and  secured  by  a  spring  catch.  These,  when 
joined,  allow  gas  and  liquid  fteces  to  pass  through.  One 
half  button  has  a  separate  rim  bearing  against  the  oppos- 
ite one  by  a  spring,  which  after  adjustment  confines  the 
two  imprisoned  layers  of  bowel  which  have  l)ceii  tied 
around  the  stems,  so  that  an  immediate  necrosis  takes 
place  within  the  rim,  which  sloughs  away  in  one  wcek| 
thus  allowing  the  button  to  pass  away  free  in  the  intes- 
tinal canal.  Meanwhile  natural  lymph  exudate  at  the 
margin  of  pressure  has  sealed  tlie  opposing  peritoneal 
walls  tightly,  and  a  narrow  line  of  union  borders  the 
mo,st  perfect  anastomosis,  with  little  or  no  subsequent 
tendency  to  contract. 

Thv.  application  of  a  strong  black  silk  purse-string  su- 
ture about  the  margin  of  the  opening  in  such  a  manner 
that  the  c(lg(«  of  the  wound  will  be  iicid  in  close  contact 
with  the  stem  of  the  button  is  a  detail  of  some  nicety. 
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Too  much  of  the  edge  must  not  be  included,  as  thus 
some  excess  would  squeeze  out  round  the  stems  when 
both  halves  are  united,  and  thus  probably  lead  to  foul- 
ing of  the  peritoneum.  Special  care  must  be  exercised 
to  see  tliat  all  mucous  membrane  of  the  edge  must  come 
inside  the  margin  of  pressure  of  the  rims.  Murphy 
claims  that  no  suturing  outside  the  line  of  pressure  is 
needed  to  secure  larotection  against  infection  of  the  peri- 
toneum, but  the  author  advises  operators  to  make  care- 
ful inspection  and  apjsly  an  extra  Halsted  or  Lembert 
stitch  at  any  point  of  apparent  weakness  or  where  the 
possibility  of  leakage  is  to  be  feared  when  the  parts  are 
returned  to  the  cavity  of  the  peritoneum.  Indeed  the  ut- 
most vigilance  and  carefulness  are  called  for  in  intestinal 
surgery  if  the  patient's  life  is  to  be  saved. 

Another  very  useful  device  is  the  bone  bobbin  of  Mayo 
Robson.  It  serves  perfectly  the  purpose  of  a  frame  over 
which  the  divided  ends  of  the  intestine  may  be  united  by 
sutures.  In  the  earliest  attempts  to  solve  this  problem 
cylinders  of  dried  ox  trachea  or  of  some  vegetable  mate- 
rial were  tried,  but  they  Avereall  found  to  lack  durability 
and  strength.  Following  the  device  of  Senn's  decalcified 
bone  plates,  Mr.  Robson  adapted  the  idea  to  a  cylinder 
with  admirable  effect.  The  suitable-sized  bone  of  an  ox 
is  immersed  for  twenty -four  hours  in  a  ten-per-cent.  solu- 


Fio.  3934.— Completed  Lateral  Anastomosis.    (Abbe.) 

tion  of  hydrochloric  acid,  which  completely  decalcifies  it 
so  that  It  may  be  shaju'd  by  a  pen-knife  to  the  proper 
torm  of  a  cylinder  an  inch  or  an  inch  and  a  half  long 
with  a  furrow  about  its  centre  into  \\hich  the  sutured 
edges  of  the  bowel  may  sink  and  thus  secure  the  bobbin 
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from  slipping  up  or  down.  The  ends  of  the  cylinder 
should  taper  slightly,  in  order  to  prevent  necrosis  from 
pressure  against  the  wall  of  the  bowel,  and  the  calibre 


Pig.  2925.— Lengthwise   Incision   through   Gangrenous   Opening  in 
Bowel  and  First  Stitch.    (Abhe.) 

of  the  tube  should  be  as  large  as  is  consistent  with  the 
required  degree  of  strength,  in  order  to  prevent  any 
blockade  of  intestinal  contents.     A  brief  immersion  in 


Pig.  2926.— Same.    Progressive  Inversion  by  Stitches. 

soda  solution,  just  before  the  time  when  the  cylinder  is 
about  to  be  used,  neutralizes  the  remnant  of  acid  in  the 
bone. 

This  bone  cylinder  dissolves  by  natural  digestion  in 
the  intestinal  fluids  in  from  two  to  five  days;  i.e.,  it  re- 


PiG.   2927.— Complete   Restoration  of  Canal  by   Elbow   of   Bowel. 
(Abbe.) 

tains  its  solidity  for  a  sufficient  length  of  time,  and  then 
disappears  altogether.  In  gastro-intestinal  anastomosis 
it  is  digested  a  little  sooner  than  lower  down,  but  re- 
mains firm  and  useful  for  a  sufficient  length  of  time. 
The  continuous  Lembert  or  Cushing  suture  of  silk  is 


used  to  join  the  serous  edges,  and  to  confine  the  bobbin, 
and  the  anastomosis  can  be  done  quickly. 

Recently  a  device  of  McGraw  has  been  added  to  the 
surgeon's  armamentarium.  The  object  of  this  is  to  do 
away  with  the  necessity  of  making  two  long  incisions  in 
the  bowel  at  points  which  are  opposite  to  each  other. 
McGraw 's  plan  is  based  upon  the  employment  of  around 
india-rubber  ligature,  2  mm.  in  diameter  and  tapering  at 
the  end  to  such  a  degree  that  it  may  be  threaded  into  a 
large  needle.  The  latter,  Avhen  thus  threaded  with  the 
rubber  ligature,  is  introduced  by  him  through  the  walls 
of  the  intestine  and  out  again  at  two  points,  correspond- 
ing to  the  ends  of  the  proposed  line  of  junction.  The 
rubber  is  drawn  after  the  needle  and, 
through  the  effect  of  stretching,  its 
diameter  then  materially  diminishes, 
but  afterward,  when  the  stretching 
ceases,  the  cord  resumes  its  full  di- 
ameter and  fills  tightly  the  holes 
through  which  it  has  been  passed. 
The  operation  is  completed  by  repeat- 
ing this  puncture  on  the  opposite 
bowel  and  tying  the  elastic  ligature 
tightly.  Thus  the  two  lines  of  pro- 
posed anastomosis  opening'  are  tightly 
confined  in  the  bite  of  the  elastic  liga- 
tures, which  cut  through  in  a  few 
days  and  are  cast  ofE  into  the  bowel, 
but  only  after  a  channel  between  the 
two  portions  of  the  intestine  has  been 
completely  established.  Meanwhile 
reparative  lymph  seals  the  opposite  surfaces  of  the  in- 
testinal peritoneum  together  and  no  leakage  occurs  dur- 
ing the  process.  This  is  practically  the  quickest  method 
yet  devised,  and  awaits  further  indorsement  after  a 
fair  trial  by  the  profession.  Thus  far,  the  few  cases  in 
which  it  has  been  used  have  given  exceptionally  fine 
results. 

In  all  work  of  a  surgical  character  upon  the  intestines 
it  is  a  cardinal  principle  that,  whenever  this  is  possible, 
it  should  be  done  outside  the  abdominal  cavity ;  that  is, 
when  the  involved  part  is  isolated,  it  must  be  raised  as 
far  as  possible  and  packed  about  with  sterilized  hot 
towels,  or  gauze  pads  (about  six  by  twelve  inches,  each 
with  its  tape  sewed  to  it  hanging  out  of  the  wound  with 
a  clamp  attached)  placed  so  as  to  exclude  the  peritoneal 
cavity  from  possible  soiling.  The  author  has  long  been 
in  the  habit  of  having  hot  folded  towels,  taken  from  a 
steam  sterilizer  or  wrung  out  of  very  hot  water,  fre- 
quently placed  in  the  epigastrium  during  operation,  and 
he  regards  the  sustaining  and  stimulating  effect  on  the 
solar  plexus  as  of  signal  value,  and  it  in  no  way  interferes 


FIG.  2928.— Murphy 
Button.  Lower 
part  larger,  as 
mocHfled  by  LH- 
lienthal. 


Fig.  2929.— Buttons  Tied  into  Intestine,  Ready  to  be  Joined. 

with  the  procedure  of  work.  After  the  work  of  repair 
has  been  completed  the  parts  are  to  be  rinsed  with  warm 
saline  solution,  the  packing  is  to  be  removed,  and  every 
part  restored  to  its  normal  relations. 

If  the  operator  is  satisfied  with  his  work,  it  is  far  bet- 
ter to  close  the  abdominal  wound  after  drawing  the  omen- 
tum over  the  bowel  than  to  place  a  drain  in  the  cavity 
with  the  view  of  anticipating  possible  leakage;  but  if 
he  has  reason  to  believe  that  leakage  may  occur,  he  had 
best  put  a  rubber  or  glass  drainage  tube  in  the  immediate 
vicinity  of  the  parts  operated  upon,  leaving  it  there, 
however,  for  only  two  or  three  days. 
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It  is  not  wise  to  apply  packing  of  iodoform  gauze  over 
the  surface  of  small  intestines,  inasmuch  as  fixation  by 
lymph  and  the  establishment  of  a  blockade  by  kinking 
are  likely  to  occur.  This  principle  does  not  apply  to  the 
colon,  however,  upon  which  packing  may  freely  be 
applied. 

The  after-care  of  cases  of  intestinal  surgery  is  impor- 
tant and  includes  light  fluid  diet  for  four  days,  enemata 
every  day,  copious  draughts  of  water  or  nutritious 
broths,  gentle  calomel  action  (gr.  J  every  quarter  of  an 
hour  for  six  doses)  on  the  morning  of  the  third  day. 
The  author  has  mude  it  a  rule,  in  these  cases,  never  to 
give  salts  after  calomel — or  indeed  at  any  time  soon 
after  the  operation — for  the  reason  that  no  purgative 
is  so  likely  to  be  repelled  by  the  stomach;  and  if  a 
reverse  peristaltic  action  is  initiated  in  vomiting,  any 
natural  downward  peristalsis  which  is  proceeding  in 
the  intestines  will  also  be  reversed  and  the  wholesome 
relief  of  gas  and  intestinal  contents  will  be  abruptly 
arrested. 

The  following  very  brief  review  of  the  operations  on 
intestines  and  maladies  for  which  they  will  be  required 
will  aid  the  reader  to  comprehend  the  whole. 

Enterotomy,  or  simple  incision  into  the  bowel,  may  be 
needed,  first,  to  relieve  accumulated  gas,  confined  by 
stricture,  kink,  volvulus,  or  hernia;  second,  to  remove 
an  enterolith  or  foreign  body  held  in  the  intestine  (usu- 
ally by  stricture,  due  to  the  long  detention  in  the 
bowel).  In  such  an  event  a  linear  incision  should  be 
made  in  the  intestine,  just  at  the  upper  part  of  the  for- 
eign body.  The  latter  is  then  worked  back  to  the  open- 
ing and  removed,  after  which  sutures  are  more  safely 
applied  than  if  the  cut  were  made  at  the  point  of  strict- 
ure. For  gas  distention  or  faecal  accumulation  an  in- 
cision can  generally  be  sewed  up  tightly  after  evacuation. 
The  parts  are  then  rinsed  and  dropped  back  into  the 
abdominal  cavity.  If  relief  is  difficult,  owing  to  arrest 
of  peristalsis,  there  is  little  to  be  hoped  for  from  evacu- 
ating gas,  as  the  paralysis  of  the  intestinal  coats  due  to 
septic  poison  practically  disables  them  from  resuming 
their  function. 

_  If  a  gangrenous  loop  of  bowel  is  resected  and  the  pa- 
tient's condition  warrants  it,  anastomosis  by  Murphy 
button,  thorough  cleansing  of  the  neighborhood  and  of 
the  pelvis  by  pads  wet  with  salt  solution,  will  give  the 
best  results. 

If  the  patient  is  in  bad  condition,  an  artificial  anus  is 
temporarily  established  by  simple  enterotomy. 
_  Enterostomy,  or  permanent  drainage  of  the  small  intes- 
tine, is  a  most  undesirable  procedure.  A  lateral  anasto- 
mosis with  a  neighboring  coil,  or  with  the  colon,  should 
be  preferred  if  the  malignant  growth,  for  example,  can- 
not be  removed  safely  and  one  must  simply  circumvent 
the  obstruction.  Simple  suture  may  be  ample  for  small 
ulcers,  stab  wounds,  or  perforations,  but  for  larger  ul- 
cers one  may  be  obliged  to  do  the  elbow  suture  de- 
scribed above,  or  stitch  the  rent  to  a  neighboring  sound 
bowel  surface;  or  use  a  button  anastomosis. 

In  typhoid  perforating  ulcer  the  author  has  tried  a 
variety  of  operative  methods,  and  is  disposed  to  advise 
puttmg  a  small  button  into  the  fistula  and  anastomosing 
It  to  a  near-by  part  of  the  caput  coli  or  ascending  colon 
This  advice  is  given,  first,  because  the  ulcer  is  generally 
located  within  a  foot  or  a  foot  and  a  half  of  the  ileo-crecal 
valve,  and  consequently  no  serious  amount  )f  intestine 
would  be  put  out  of  commission.     In  the  next  place 
there  would  be  easy  and  certain  discharge  of  gas  and  in- 
testinal contents  into  the  colon.     Third,  it  leaves   the 
operator  the  greatest  liberty  to  wash  out  the  abdominal 
cavity  thoroughly  with  salt  solution  and  close  it  by 
strapping  without  sutures,  after  drawing  the  omentum 
well  down  over  the  intestines  and  laying  iodoform  gauze 
between  the  edges  of  the  wound  and  upon  the  omentum 
A  pelvic  drainage  tube  is  advisable  but  not  always  essen- 
I^l    ,.,  -^.^oidance  of  abdominal  wall  sutures  diminishes 
the  likelihood  of  secondary  infection  cultures  around  the 
anasmic  areas  held  tightly  by  the  suture,  at  which  points 
m  the  author's  experience,  sepsis  is  apt  to  reoriginate.     ' 
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Anastomosis. — "End-to-end"  or  "lateral"  will  be  re- 
quired when  resection  has  to  be  done :  first,  to  remove  a 
malignant  or  non-malignant  stricture ;  second,  to  circum- 
vent an  inoperable  stricture;  third,  after  resection  for 
gangrene,  for  laceration,  or  for  large  perforations. 

Bobert  Abbe. 

INTESTINES,  HISTOLOGY  OF.— The  layers  recog 
nized  in  a  typical  section  of  the  intestinal  tract  (see  Fig, 
3984)  are  as  follows,  named  from  within  outward: 

Mucosa  (Mucous  Membrane). 
Epithelium. 
Tunica  Propria, 
Muscularis  Mucosse. 

Submucosa. 

Muscularis. 

Circular  Layer. 
Longitudinal  Layer. 

Serosa. 

Subserosa. 
Endothelium. 

The  epithelium  lining  the  intestinal  tract  and  its  glands 
and  covering  its  villi  and  valves  is  derived  from  the  en- 
toderm, or  inner  germ  layer.  It  is  the  only  portion  so 
derived,  the  much  more  conspicuous  remaining  layers 
arising  from  the  mesoderm. 

The  epithelium  consists  throughout  the  intestines  of  a 
single  layer  of  columnar  cells.  They  have  distinct  cell 
walls,  and  on  their  free  extremities  a  thickened  end-plate, 
with  fine  striations  parallel  with  the  long  axis  of  the  cell. 
In  sections  the  end-plates  appear  to  be  continuous  from 
cell  to  cell,  forming  a  cuticular  border,  varying  in  prom- 
inence in  different  sections.  It  is  lacking  in  the  glands 
and  crypts.     There  are  no  cilia. 

The  rounded  nucleus  of  the  epithelial  cell  is  placed 
nearer  the  deeper  than  the  superficial  end  of  the  cell  and 
divides  the  protoplasm  into  supranuclear  and  infra- 
nuclear  portions.  These  differ  geatly  in  function,  and  at 
times  differ  greatly  in  appearance.  Cell  division  (mitosis) 
occurs  only  in  the  deeper  portions  of  the  crypts,  and  the 
cells  here  formed  move  to  the  more  superficial  regions 
and  up  on  to  the  villi,  so  that  tips  of  the  villi  bear  the 
oldest  cells. 

Mucus  appears  in  the  supranuclear  portions  of  the 
epithelial  cells— probably  it  may  appear  in  any— in  the 
form  of  small  vacuoles,  which  increase  in  size  or  fuse, 
Further  increase  of  the  mucus  causes  the  cell  to  bulge 
laterally  at  the  expense  of  its  neighbors,  and  gives  it  its 
characteristic  shape  and  name— "goblet  cell."  The  pro- 
toplasm and  nucleus  are  pushed  down  and  the  nucleus 
becomes  flattened  or  triangular.  The  free  border  of  the 
cell  bulges  into  the  lumen  of  the  gland  or  of  the  intestine, 
and  finally  perforates  through  a  well-defined,  circular 
opening.  The  cell  then  shrinks  into  a  narrow,  deeply 
stained,  rod-like  structure,  and  probably  at  last  resumes 
Its  original  appearance.  The  goblet  cells  are  easily  recog- 
nized by  their  shape  and  by  their  staining,  as  the  mucus 
generally  takes  a  color  different  from  that  of  the  pro- 
toplasm, the  color  differing  with  different  stains.  The 
number  of  goblet  cells  differs  in  different  parts  of  the  in- 
testine and  varies  with  the  stage  of  digestion. 

Leucocytes  are  often  observed  between  the  epithelial 
cells.  They  are  recognized  by  the  smaller  size  and 
deeper  staining  of  the  nucleus  compared  with  that  of  the 
epithelial  cell.  The  nucleus  is  usually  surrounded  by  a 
pale  halo,  representing  the  protoplasm.  According  to 
btohr  they  are  in  the  act  of  wandering  into  the  lumen  of 
the  intestine. 

_  The  intestinal  glands  or  crypts  of  Lieberkilhn  are  found 
in  all  parts  of  the  intestine.  They  are  simple  tubular 
glands,  seldom  branching.  They  extend  neariy  down  to 
the  muscularis  mucoste.  Goblet  cells  are  present  except 
in  the  extreme  fundi.  Evidences  of  cell  division  are  pres- 
ent, as  has  already  been  said,  in  their  deeper  portions,  and 
where  it  occurs  the  nuclei  move  nearer  to  the  exposed 
ends  of  the  cells  and  out  of  the  row  formed  by  the  other 
nuclei.  They  differ  but  slightly  in  different  regions  of 
the  intestines. 
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Beneath  the  epithelium  there  is  a  basement  membrane, 
upon  which  the  cells  rest.  Opinions  as  to  its  structure 
and  significance  differ. 

The  tmiioa  propria  throughout  the  intestines  consists 


Mus  — 


FIG.  2930.— Small  Intestine.  Longitudinal  Section  of  Wall  of  Human  Jelunum,  showing 
One  olthe  Valvulae  Connlventes.  (From  author's  own  drawing.)  Fi,  Villi;  fll,  glands 
or  crypts  of  Lleberkuhn;  Sm,  submucosa;  C  M,  circular  muscle  lajyer;  i  ikf,  longitudi- 
nal muscle  layer;  Se,  serosa. 


of  typical  reticular  tissue  containing  lymph  cells.  Mall 
describes  three  kinds  of  fibres  found  in  the  various  forms 
of  connective  tissue — white,  fibrillated  fibres,  yellow 
elastic  fibres,  and  reticulum  fibres.  He  shows  that  the 
mucous  membrane  of  the  intestine  contains  none  of  the 
elastic  structures,  and  but  few  of  the  white  fibrils.  The 
reticulum  is,  however,  unusually  well  developed.  In 
the  tunica  propria  are  found  numerous  capillaries,  some 
of  whose  branches  make  networks  about  the  glands  and 
in  the  villi;  lymph  spaces,  and  smooth  muscle  fibres  de- 
rived from  the  muscularis  mucosae.  There  are  also  nu- 
merous leucocytes,  particularly  lymphocytes.  These  are 
in  some  places  collected  into  masses,  forming  the  Peyer's 
patches  and  solitary  nodules,  presently  to  be  described. 

The  muaeularis  mucoscB  consists  of  a  delicate  sheath  of 
non-striated  muscle  fibres,  lying  between  the  tunica  pro- 
pria and  the  submucosa.  The  fibres  are  arranged  in  two 
layers  like  those  of  the  muscularis  proper — an  inner  cir- 
cular and  an  outer  longitudinal.  Fibres  branch  off  from 
the  muscularis  mucosae  and  run  up  between  the  glands 
and  into  the  villi.  The  function  of  this  layer  is  to  com- 
press the  mucous  membrane  and  thus  aid  the  passage  of 
fluids  through  it. 

The  submucosa  is  a  wide  layer  of  loose  areolar  connec- 
tive tissue.  The  clastic  network  is  fairly  well  developed. 
The  layer  contains  numerous  blood-vessels,  and  through 
it  must  also  pass  nerve  fibres  and  lymphatics.  Fat  cells 
are  often  observed. 

The  muscularis  is  composed  of  involuntary  or  smooth 
fibres  arranged  in  two  compact  sheets  or  layers.  The  in- 
ner layer  has  its  fibres  arranged  circularly  about  the  lu- 
men of  the  intestine.  The  outer  layer  is  composed  of 
fibres  running  longitudinally.  The  proportionate  thick- 
ness of  the  two  layers  varies  but  little.  The  circular 
sheath  is  much  the  thicker,  as  the  drawings  illustrating 
this  article  show.  The  arrangement  of  the  muscular 
layers  is  essentially  alike  throughout  the  intestine.  It  is 
evident  that  by  observing  the  direction  of  the  fibres  we 
can  always  tell  the  direction  in  which  a  given  section  was 
cut.  Thus  a  section  parallel  to  the  long  axis  of  the  in- 
testine always  cuts  the  fibres  of  the  outer  layer  of  mus- 
cles longitudinally  and  those  of  the  inner  layer  across. 
A  section  cut  across  the  lumen  of  the  intestinal  tube 
always  shows  an  inner  layer  of  muscle  fibres  cut  longitu- 
dinally and  an  outer  layer  cut  across. 

The  serosa  is  the  outermost  layer.  In  consists  of  a  thin 
sheet  of  connective  tissue,  the  subserosa,  separating  the 
peritoneal  endothelium  from  the  outer  muscular  layer. 
The  peritoneal  endothelium  consists  of  a  single  layer  of 
greatly  flattened  cells,  so  thin  that  in  cross  sections  under 


ordinary  powers  of  the  microscope  they  appear  like  slen- 
der lines  in  which  the  nuclei  are  bulging  dots.  In  cross 
sections  it  will  be  seen  that  where  the  intestinal  tube  is 
attached  to  the  mesentery,  the  peritoneal  later  is  continued 
over  on  to  the  latter,  while  the  subse- 
rous connective  tissue  is  thickened 
and  continuous  with  the  connective 
tissue  of  the  mesentery  and  with  the 
adventitia  of  the  vessels  entering  and 
leaving  the  intestine  at  this  point. 
The  peritoneal  endothelium  is  of 
course  lacking  over  portions  of  the 
intestinal  tube,  where  the  latter  is  at- 
tached directly  to  the  abdominal 
wall,  without  mesentery,  as  in  the 
ascending  and  descending  colon,  the 
duodenum  and  the  rectum. 

The  Small  Intestine.— This  part 
of  the  alimentary  canal  is  character- 
ized by  the  presence  of  villi.  These 
are  found  nowhere  else  in  the  intes- 
tinal tract. 

yUli  are  finger-like  projections  of 
the  mucous  membrane  into  the  lumen 
of  the  intestine,  involving  the  epi- 
thelium and  tunica  propria  (see  Figs. 
2930,  2933,  and  2931).  They  are 
about  a  millimetre  high.  The  inner 
surface  of  the  intestinal  canal  is  thickly  studded  with 
them  all  the  way  from  the  pylorus  to  the  ileo-csecal 
valve.  They  are  so  numerous  that  hardened  specimens 
have  the  appearance  of  velvet.     Their  number  has  been 
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FIG.  2931.— Villus  from  Small  Intestine  of  Java  Monkey,  showing 
Dilated  Central  Lymph  Space  (isp).  (From  author's  own  draw- 
ing.) Ou,  Cuticular  border  of  epithelial  cells ;  JV  e,  nucleus  of  epi- 
thelial cell ;  L,  lymphocytes ;  TP,  tunica  propria ;  M,  mucous  cells ; 
Ves,  blood-vessel ;  Mus,  smooth  muscle  fibres ;  L  sp,  central  lymph 
space. 
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estimated  at  four  millions.     Obviously,  by  their  means 
the  absorbing  surface  is  enormously  increased. 

The  villus  is  covered  with  epithelium  continuous  with 
the  general  epithelium  of  the  intestine.     In  the  cells  fat 
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FIG.  2932.— Portions  of  Villi  from  Cat's  Intestine,  showing  Stages  of 
Absorption.  (From  author's  own  flrawings.)  I.,  Earlier  stage  II 
Later  stage,  ^s.  Absorbed  material  occupying  the  end  of  the  villus 
in  the  foiTO  of  spherules ;  As  c,  the  same,  occupying  the  inner  ends 
of  epithelial  eels  not  yet  entirely  destroyed;  i,  lymphocytes ;eS! 
fE?f  *""■•  "",?  spherules  are  here  exaggerated  in  prominence 
In  the  specimen  they  were  but  faintly  colored.) 

droplets  are  often  recognized.  Goblet  cells  are  numerous 
and  leucocytes  are  seen  wandering  through  between  the 
cells.  They  are  especially  numerous  during  digestion 
Ihe  mass  of  the  villus  is  made  up  of  reticular  connective 
tissue  continuous  with  that  of  the  tunica  propria  The 
centre  is  occupied  by  a  lymph  space  or  lacteal,  lined  bv 
exceedingly  delicate  endothelium.  There  are  occasion- 
ally two  intercommunicating  lymph  spaces  In  the 
space  between  the  lacteal  and  the  epithelium,  covering 
the  villus,  lie  a  few  smooth  muscle  fibres  derived  from 
the  muscularis  mucosae,  and  numerous  capillaries  The 
muscle  fibres  are  disposed  in  a  direction  in  the  main 
parallel  to  the  long  axis  of  the  villus.  By  their  contrac- 
tion the  villus  is  compressed  and  the  central  lymph  space 
emptied  of  its  absorbed  lymph.  Re-expansion  of  the 
villus  so  contracted  is  accomplished  by  the  capillaries 
which  when  distended  cause  an  erection  of  the  villus  to 
its  original  proportions.  The  capillaries  form  a  dense 
network  immediately  beneath  the  epithelium.  The  blood 
entering  the  villus  and  leaving  it,  occupies  lareer  vessels 
more  deeply  situated. 
Favorable  sections  of  the  small  intestine  often  show 
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the  reticular  tissue  forming  the  axis  of  the  villus  to  be 
separated  from  the  epithelium,  especially  near  its  tip,  by 
a  considerable  space.  This  has  ordinarily  been  considered 
an  artefact,  and  is  so  labelled  in  one  of  our  best  text-books 
of  histology.  Careful  inspeption,  however,  shows  that 
the  space  is  occupied  by  faintly  stained  circles  or  spher- 
ules rese;nbling  a  section  of  foam.  Moreover,  the  infra- 
nuclear  portions  of  the  epithelial  cells  are  poorly  marked 
or  missing,  while  the  reticular  tissue  is  sharply  outlined 
as  if  the  basement  membrane  had  pulled  away  with  it. 
According  to  Mingazzini,  these  appearances  are  due  to 
the  absorption  of  food  material  by  the  epithelial  cells. 
Such  material  is  stored  in  the  infranuclear  portions  of 
the  cells  in  the  form  of  spherules,  which  ultimately  cause 
that  end  of  the  cell  to  break  down,  leaving  a  space  just 
beneath  the  epithelium  filled  with  the  spherules.  For  a 
time  cell  outlines  are  preserved,  and  in  favorable  speci- 
mens are  not  difficult  to  see  (Fig.  2933,  I). 

The  villi,  then,  are  decidedly  complicated  structures. 
Their  presence  enables  us  to  recognize  at  once  a  speci- 
men of  the  small  intestine  when  seen  in  section,  and  to 
distinguish  it  from  other  parts  of  the  bowel. 

The  different  portions  of  the  small  intestine — the  duo- 
denum, jejunum,  and  ileum— differ  histologically  from 
one  another  only  in  detail. 

The  duodenum  is  characterized  by  the  presence,  along 
with  the  simple  crypts,  of  Bi-unner's  glands.  These,  in 
marked  distinction  from  the  simple  intestinal  crypts,  are 
situated  chiefly  below  the  muscularis  mucosae  in  the  sub- 
mucosa,  from  which  the  ducts  lead  up  through  the 
tunica  propria  to  empty  into  the  crypts  or  at  the  bases 
of  the  villi.  The  glands  are  of  the  branched,  alveolar 
type.  Their  cells  closely  resemble  those  of  the  pyloric 
glands  of  the  stomach.  Moreover,  as  they  show  certain 
changes  during  digestion,  it  is  probable  that  they  secrete 
a  digestive  fluid.  Their  appearance  is  shown  in  Pig. 
They  are  most  numerous  in  the  upper  portion  of 
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^'i'- ^^--Portloii  of  WaU  of  Cat's  Duodenum.  "(From  author's  own 
?^. Itm'^^  ^■^'i'^'.  ^P'  ePltheUum;  T P,  tunica  propria;  C, 
Sl'a.  rTVr™";^''"'"™  mucosae;  B,  Brunner's  glands;  Sm, sub- 
mucosa;  C  iir,  circular  muscle  layer. 

the  duodenum.     This  part  of  the  intestine  is  further  char- 
acterized by  the  shortness  of  its  villi  and  by  the  presence, 
in  Its  lower  part,  of  valvules  conniventes,  more  charac- 
teristic of  the  jejunum. 
At  the  upper  end  of  the  duodenum  a  fsw  gastric  pits, 
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like  those  of  the  pylorus,  are  found,  whllo  in  the  same 
region  the  crypts  are  poorly  developed.  In  other  -words, 
the  change  from  pylorus  to  duodenum  is  not,  so  far  as 
the  mucous  membrane  is  concerned,  abrupt. 

Thejejumim  and  ileum  present  no  striking  difEerences 
from  one  another.    We  may  say,  however,  that  in  the 
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FiO.  2934.— Large  Intestine  of  Cat.  (From  author's  own  drawing.) 
Ep,  Epithelium;  T  P,  tunica  propria;  C,  crypts  of  Lieberkiihn: 
MM,  muscularis  mucosae;  Sm,  suhmuoosa;  CM,  circular  muscle 
layer;  L  M,  longitudinal  muscle  layer;  Se,  serosa;  Au  g,  ganglion 
of  Auerbaoh's  plexus. 

case  of  each,  peculiar  structures  may  dominate  the  histo- 
logical picture,  viz.,  the  valvulse  conniventes  in  the  je- 
junum, and  the  Peyer's  patches  in  the  ileum.  Valmiloi 
conniventes  or  plicas  circulares  are  folds  involving  the 
mucous  membrane  and  the  submucosa,  and  partly  sur- 
rounding the  lumen  of  the  intestine  (see  Fig.  3930).  They 
make,  as  it  were  crescentic  shelves.  They  are  especially 
numerous  in  the  lower  duodenum  and  jejunum.  The 
patches  of  Peyer  will  be  discussed  below.  The  villi  of 
the  jejunum  are  longer  than  in  the  duodenum,  while  in 
the  ileum  they  are  longest  of  all,  and  tend  to  be  club- 
shaped.  Toward  the  lower  end  of  the  small  intestine 
they  again  decrease  in  length. 

The  Large  Intestine. — The  large  Intestine  is  charac- 
terized histologically  by  the  absence  of  villi.  The  crypts 
are  about  twice  as  deep,  as  in  the  small  intestine,  and  are 
straighter  and  more  numerous  and  crowded.  Their  epi- 
thelium is  thickly  studded  with  goblet  cells,  especially 
near  their  mouths,  much  more  so  than  in  the  small  intes- 
tine. According  to  StOhr,  this  is  due  to  the  fact  that  the 
movements  of  the  epithelium  from  the  depths  of  the 
glands,  where  active  proliferation  takes  place  in  the  cells, 
are  slower  than  in  the  small  intestine  where  the  new  cells 
have  to  travel  clear  to  the  tops  of  the  villi.  As  the  dis- 
tance to  be  travelled  is  less  than  in  the  small  intestine, 
the  goblet  cells  have  more  time  to  develop  and  appear 
thicker  and  more  numerous.     The  tunica  propria,  owing 


to  the  greater  number  of  crypts,  is  less  extensive  than  in 
the  smalllntestiue.  It  contains  muscle  fibres.  The  mus- 
cularis mucossB  and  the  submucosa  are  similar  to  the  same 
structures  in  the  small  intestine.  The  longitudinal  mus- 
cle fibres,  except  in  the  rectum  and  appendix,  are  strength- 
ened in  three  places  in  the  circumference  into  flattened 
longitudinal  bands — posterior,  anterior,  and  infeiior.  As 
these  are  somewhat  contracted  the  large  intestine  pre- 
sents the  familiar  sacculated  appearance,  due  to  the 
puckering  of  the  Intervening  thinner  parts  of  the  wall. 
The  serous  layer  is  exactly  like  that  of  the  small  intestine 
in  structure.  In  the  ascending  and  descending  colon 
there  is  no  peritoneal  epithelium  on  the  posterior  aspect. 
The  serous  coat  of  the  colon  is,  here  and  there,  prolonged 
into  little  pedunculated  tabs,  filled  with  fat  and  called 
"appendices  epiploicas." 

The  vermiform  appendix  has  a  structure  essentially  like 
that  of  the  large  intestine.  It  has  the  same  arrangement 
of  serous  and  muscular  layers.  The  mucous  membrane 
surrounding  the  relatively  small  lumen  is  thrown  into 
folds,  as  is  shown  in  Fig.  2935.  The  mucous  membrane 
has,  like  other  parts  of  the  large  intestine,  abundant 
crypts,  but  no  villi.  The  most  marked  feature  Is  the 
large  number  of  lymphoid  nodules.  These  are  so  numer- 
ous that  the  appendix  miglit  appropriately  be  described 
as  a  Peyer's  patch.  The  bearing  of  tliis  on  typhoid  fever 
and  appendicitis  is  obvious  and  is  not  always  appreciated 
by  clinicians. 

In  many  individuals  the  lumen  of  the  appendix  is  found 
to  be  obliterated.  The  mucous  membrane  has  almost  or 
entirely  disappeared,  and  is  replaced  by  fat,  the  centre  of 
the  organ  being  occupied  by  a  cord  of  connective  tissue. 
Zuckerkandl  found  this  condition  in  nearly  a  fourth  of 
the  cases  examined.  Though  it  would  be  natural  to  at- 
tribute it  to  senile  degenerative  changes  or  to  slight  or 
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FIG.  2935.  —  vermiform  Appendix,  Human.  (From  author's  own 
drawing.)  L  M.  Longitudinal  muscle  layer ;  G  M,  circular  muscle 
layer;  1,  A',  germ  centre  of  lymph  nodule ;  ep,  epithelium ;  G,  crypts 
ol  Lieberkiihn ;  Sm,  submucosa ;  MM,  muscularis  mucosae. 

forgotten  attacks  of  appendicitis,  both  Zuckerkandl  and 
Ribbert  consider  it  to  be  a  normal  process  taking  place 
in  an  organ  that  has  become  functionless. 

At  the  ileo-csecal  valve,  where  the  caecum  begins  and 
the  ileum  ends,  there  is  a  somewhat  complicated  arrange- 
ment of  the  mucous  membrane.     Even  above  the  ileum 
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the  villi  are  short  and  their  bases  tend  to  fuse  into  a 
honeycomb  structure.  This  persists  for  a  short  distance 
on  the  csecal  side  of  the  valve,  together  with  a  few  villi. 
Lymphoid  Ussiie  is  found  in  the  tunica  propria  of  all 
parts  of  the  intestine.  It  consists  of  small  masses,  called 
follicles  or  nodules,  like  those  found  in  the  peripheral 
parts  of  the  lymphatic  glands  (see  article  Connectwe  7'is- 
site).  In  the  duodenum,  jejunum,  and  upper  ileum  they 
are  relati  vely  scarce.  In  the  lower  ileu  m  they  are  present 
in  the  form  of  Payer's  patches.  These  are  aggregations 
of  lymph  nodules.  They  are  from  one-half  to  two  inches 
long  by  half  as  wide.  They  are  longitudinally  placed, 
on  the  part  of  the  intestine  away  from  its  mesenteric  at- 
tachment. The  patches  ordinarily  number  about  twenty 
to  thirty.  In  old  age  they  are  prone  to  undergo  atrophy. 
Each  Peyer's  patch  consists  of  from  ten  to  sixty  nod- 
ules. In  each  nodule  a  germ  centre  may  be  recognized 
by  the  fact  that  here  the  nuclei  are  less  crowded  and  take 
the  basic  stain  more  faintly.  Evidences  of  karyokinesis 
are  here  found.  The  nodules  are  described  as  "  breeding- 
places  "  for  lymphoid  cells,  and  it  is  in  the  germ  centres 
that  active  cell  division  occurs.  Tlie  young  lymphocytes 
so  formed  either  pass  into  the  surrounding  lymph  vessels 
or,  according  to  Stohr,  wander  through  the  epithelium, 
into  the  lumen  of  the  intestine.  The  nodules  may  run 
together  into  a  mass  of  lymphoid  tissue.  As  elsewhere 
in  the  intestine,  the  lymphoid  tissue  of  the  Peyer's  patch 
lies  primarily  in  the  tunica  propria,  but  it  encroaches  on 
the  submucosa,  reaching  nearly  down  to  tlie  circular 
muscle  layer.  The  muscularis  mucosae  in  such  cases  is 
interrupted.  Villi  are  commonly  lacking  over  the  nod- 
ules ;  or  the  lymphoid  tissue  causes  the  villi  to  bulge,  as 
It  were ;  and  consequently  at  such  points  this  tissue  pro- 
jects into  the  lumen  of  the  gut  (see  Fig.  2936).  Over 
such  projecting  nodules  the  epithelium  contains  an  un- 
usual number  of  leucocytes. 

In  the  large  intestine,  particularly  in  the  appendix,  as 
already  stated,  solitary  follicles  or  nodules  are  very  nu- 


merous and  usually  have  germ  centres.  Over  them  the 
crypts  are  rudimentary  or  wanting.  The  nodules  gener- 
ally break  through  the  muscularis  mucossB  and  lie  partly 


r 


LN 


LN 


Fig.  2936.-Part  of  a  Peyer's  Patch  from  Cat's  Intestine.  (From  author's  own 
drawing.)  Vi,  Villus;  ep,  epithelium ;  C,  crypt  of  LleberkQhn ;  Sm  submSc^^" 
CM,  circular  muscle  layer;  LM,  longitudinal  muscle  layer- ^serosa-  r^W-' 
germ  centre  of  lymph  nodule.  "iuoi,io  mjei ,  ae,  serosa ,  i,  iv, 
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FIG.  2937.— Diagrammatic  Cross  Section  of  the  Small  Intestine  of  the 
Human  Being.  (From  Bohm  and  Davidotf.)  a.  Epithelium  of  the 
villus:  b,  vein,  and  c,  arterv  of  the  villus;  d,  intes- 
tinal gland :  e,  base  of  the  villus ;  /,  artery ;  g,  vein : 
ft,  central  chylous  radicle  of  the  villus ;  i,  chylous 
vessel ;  j,  tunica  propria ;  Zc,  niHscularis  mucosae ;  !, 
--   cp  submucosa;    m,  plexus  of  lymphatic  vessels:  n,  cir- 

cular muscular  layer;    o,  plexus  of  lymphatic  ves- 
sels ;  p,  longitudinal  muscular  layer  and  serosa. 


in  the  submucosa.  In  man  the  solitary  nod- 
ules make  but  slight  depressions  in  the 
general  level  of  tlie  mucous  membrane,  but 
in  some  animals  they  lie  at  tlie  bottom  of 
deep  depressions.  Over  the  tops  of  the  nod- 
ules the  epithelium  may  appear  to  lose  its 
basement  membrane  so  that  the  cells  are  in 
closer  relation  to  the  reticular  tissue. 

Blood-resnelx. — Arteries  enter  the  intestinal 
wall  at  its  mesenteric  attachment.  The  larger 
branches  lie  in  the  submucosa.  The  muscu- 
lar and  serous  layers  are  supplied  by  the 
vessels  in  the  submucosa  and  by  branches 
from  the  main  arteries  as  they  pass  through 
the  muscular  layers.  From  the  submucosa 
numerous  small  branches  pass  through  the 
muscularis  mucosaB  and  feed  an  abundant 
network  of  capillai-ies  Iving  below  and  about 
the  glands  and  bring  to  them  the  materials 
from  which  their  secretions  are  elaborated. 
Small  branches  also  enter  the  villi.  These 
enter  the  villus  from  below,  lying  near  its 
centre,  and  give  off  numerous  capillaries 
which  make  an  abundant  anastomosing  net- 
work just  under  the  epithelium.  They  drain 
into  small  venules  which  like  the  arterioles 
lie  near  the  central  axis,  and  finally  lead  into 
the  venous  plexus  in  the  tunica  propria. 
The  larger  veins  run  along  with  the  arteries. 
The  lymph  nodules  are  surrounded  by  a  fine 
network  of  capillaries  from  which  branches 
enter  the  nodules.  The  centres  of  the  latter, 
however,  are  often  bloodless. 
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The  lymphatics  of  the  intestine  will  be  described  in  de- 
tail in  the  article  Lymphatic  System.  In  ordinary  his- 
tological sections  we  see,  in  favorable  cases,  the  lymph 
space  in  the  centre  of  the  villus,  and  the  evidences  of 
absorption  already  described. 
Further  than  this  the  only  fac- 
tors which  the  lymph  channels 
introduce  into  the  histological 
picture  of  ordinary  specimens  is 
the  occasional  section  of  a  lymph 
space  in  the  submucosa  and  pe- 
culiar appearances  in  the  mus- 
cular layers  where  a  lymphatic 
passes  through  them.  This  ap- 
pearance is  indicated  in  Fig. 
3934.  It  is  due  to  the  fact  that 
the  muscle  fibres  are  pushed  a 
little  aside  by  the  vessel  passing 
between  them  and  .the  direction 
of  section  of  these  fibres  is  thus 
changed. 

Nerves. — The  intestine  is  sup- 
plied from  the  abdominal  sym- 
pathetic system  by  non-medul- 
lated  fibres  which  enter  at  the 
mesenteric  attachment.  In  the 
wall  of  the  gut  are  situated  two 
nervous    plexuses.     These    are 

the  plexus  of  Auerbach  or  plexus  myentericus,  and  the 
plexus  of  Meissner.  They  communicate  with  the  entering 
fibrils  from  the  sympathetic.  Tlie  plexus  of  Auerbach  is 
between  the  two  muscle  layers  (see  Fig.  2934).  Numerous 
ganglia  consisting  of  collections  of  large  multipolar 
nerve  cells  are  united  by  bundles  of  non-meduUated 
nerve  fibres  into  a  conspicuous  network.  There  are  a  few 
medullated  fibres.  If  we  macerate  and  strip  the  muscle 
layers  from  the  submucosa,  and  stain  them  by  the  gold 
process,  we  get  the  beautiful  picture  shown  in  Pig.  3938. 
In  sections  stained  by  any  of  the  ordinar)'  methods  the 
ganglia  may  be  easily  found  (Fig.  3939).  The  cells  are 
characteristically  large,  irregular  in  shape,  with  deeply 
stained  protoplasm  and  no  cell  wall.  The  nuclei  are 
large,  round  or  oval,  vesicular  in  staining  and  have  usu- 
ally single,  large  nucleoli.  The  cells  have  dendrites 
which  branch  and  ramify  in  the  ganglia  and  extend  even 
into  the  nerve  bundles.  Their  axons  form  the  bundles 
of  non-medullated  fibres  uniting  the  ganglia,  extending 


forms  a  network  like  that  of  the  plexus  of  Auerbach, 
but  much  more  delicate.  It  lies  in  the  muscularis  muco- 
sa. It  anastomoses  freely  with  the  plexus  of  Auerbach, 
and    non-medullated   fibres    pass    into    the    muscularis 
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Fig.  2939.— Group  ol  Ganglion  Cells  of  Auerbach's  Plexus  in  Human  Small  Intestine.    (From 
author's  own  drawing.)    O  0,  Ganglion  cell ;  C  M,  circular  muscle  layer ;  L  M,  longitudinal 


muscle  layer. 


Fig.  2938.— Auerbach's 


Plexus  from  Small  Intestine  of  Rabbit, 
tion.    (From  author's  own  drawing.) 


into  the  muscular  layers,  repeatedly  dividing  and  branch- 
ing there  and  finally  ending  on  the  smooth  muscle  cells. 
The  plexus  of  Meissner  is  much  less  conspicuous.     It 


mucosae,  into  the  tunica  propria,  and  probably  to  the 
gland  cells  of  the  epithelium.  Balph  C.  Larrabee. 

INTESTINES,  INFLAMMATION  OF.  See  Colitis; 
Dysentery  ;  and  Enteritis. 

INTESTINES,  INJURIES  OF.  ^eb  AMomen.  (Surgi- 
cal.) 

INTESTINES,  NEW  GROWTHS  OF.— If  we  adopt 
the  embryological  basis  of  classification '  we  may  sa^  that 
the  following  primary  new  growths  occur  in  the  intes- 
tines ; 

I.  Turmrra  derived  from  the  ectoderm, 
{a)  From  the  epidermis. 

1.  Epidermoid  carcinoma. 

II.  Tumors  derived  from  the  entoderm. 
1.  Adenoma. 

3.  Carcinoma. 

III.  Tumors  derived  from,  the  mesoderm. 

(a)  From  the  mesenchyma. 
1.  Sarcoma. 
3.  Fibroma. 

3.  Leiomyoma. 

4.  Lipoma. 

5.  Angioma. 

(b)  From  the  mesamoeboids. 
1.  Lymijhosarcoma  (pseudo-leu- 
kaemia). 

3.  Leukaemia  (lymphatic). 
Pathological  Anatomy. — There 
occur  tumor-like  structures  that  per- 
haps are  best  regarded  as  forms  of 
hypertrophy  of  the  mucous  membrane. 
They  are  present  in  so-called  chronic 
catarrh  and  in  the  neighborhood  of 
the  chronic  ulcerative  processes  in 
dysentery  and  tuberculosis.  They 
are  polypoid  structures  in  which  the 
glandular  constituents  usually  pre- 
dominate. They  also  occur  appar- 
ently quite  independently  of  any  in- 
flammatory process,  even  as  early  as 
the  tliird  year,  and  are  then  com- 
monly called  mucous  polyps.  They 
project  into  the  lumen  of  the  intes- 
tine and  may  be  as  large  as  a  pig- 
eon's egg.  When  they  occur  in  the 
region  of  the  anus  they  may  prolapse,  and  eventually 
cause  prolapse  of  the  mucous  membrane  also. 
When  the  arrangement  and  structure  of  the  glands 
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differ  considerably  from  tlie  normal  the  growths  are  per- 
haps best  designated  as  polypoid  adenomata.  There  are 
transitional  forms  that  may  be  regarded  either  as  results 
of  hypertrophy  or  as  tumors. 

Adenomata  not  conspicuously  elevated  above  the  sur- 
face occur,  especially  in  the  rectum,  usually  iumiediately 
above  the  epidermis. 

The  carcinomata  constitute  the  most  important  group 
of  new  growths.  With  the  exception  of  the  epidermoid 
carcinoma  occuiring  at  the  anus,  the  fundamental  form 
of  most  of  these  is  the  cylindrical-cell  adenocarcinoma. 
They  are  commonly  annular  in  form.  It  is  believed  that 
they  may  originate  from  primarily  benign  adenomata. 
They  may  be  fungoid  or  otherwise  circumscribed  in 
form,  or  they  may  diffusely  infiltrate  considerable  areas. 
When  infiltration  is  marked  the  wall  of  the  intestine  is 
thickened  and  indurated,  and  if  the  growth  involves  the 
whole  circumference  of  the  wall,  the  intestine  may  be 
converted  into  a  stiff,  thick-walled  tube.  This  occurs 
especially  in  the  rectum  and  colon.  Ulceration  begins 
early.  Some  forms  are  medullary,  others  are  scirrhous. 
The  latter  may  be  small  and  scar-like  in  form.  Contrac- 
tion of  the  stroma  of  the  tumor,  especially  in  the  scirrhous 
form,  tends  to  bring  about  narrowing  of  the  lumen  of  the 
intestine.  A  relatively  common  form,  especially  in  the 
rectum,  is  the  colloid  carcinoma.  It  tends  to  involve  con- 
siderable surface  and  to  infiltrate  extensively  the  surround  - 
Ing  tissues.  Early  ulceration  leads  to  extensive  loss  of 
substance,  especially  when  the  stroma  is  soft,  and  in  this 
way  the  lumen  of  the  intestine  may  be  considerably  en- 
larged. 

Metastases  occur  in  the  neighboring  lymph  nodes,  and, 
at  a  relatively  early  stage,  appear  in  the  liver  and  in 
other  organs.  In  the  most  common  carcinomata — those 
of  the  rectum — the  sacral,  lumbar,  and  higher  retroperi- 
toneal lymph  nodes  are  first  involved.  The  inguinal 
lymph  nodes  are  involved  only  when  the  anal  region  is 
concerned. 

Carcinomata  of  the  intestines  occur  most  commonly  in 
the  rectum,  immediately  above  the  sphincter  or  in  the 
middle  region.  Next  in  frequency  they  are  found  in  the 
region. of  the  ileo-ccecal  valve,  in  the  sigmoid  and  hepatic 
flexures,  and  at  the  common  orifice  of  the  pancreatic  and 
common  bile  ducts  in  the  duodenum.  They  are  uncom- 
mon in  the  small  intestine  and  here  occur  most  frequently 
in  the  duodenum.  Males  appear  to  be  more  commonly 
affected  than  females.  They  may  occur  as  early  as  the 
first  decade,  but,  as  a  rule,  they  appear  in  advanced  life. 
The  early  occurrence  is  possibly  associated  with  the 
early  appearance  of  adenomata  previously  referred  to. 
The  common  occurrence  in  the  rectum  and  in  the  flexures 
of  the  colon  suggests  a  mechanical  factor  in  the  etiology. 
On  the  other  hand,  the  lower  end  of  the  rectum  is  one  of 
the  places  where  complicated  developmental  processes 
occur. 

The  results  of  carcinoma  consist  primarily  in  narrow- 
ing of  the  lumen  of  the  intestine  and  indui-ation  of  its 
walls.  This  brings  about  a  stasis  of  the  contents  and  a 
widening  of  the  lumen  above  the  point  of  constriction. 
If  the  obstruction  comes  on  gradually  considerable  hy- 
pertrophy of  the  muscular  coats  above  also  results.  If 
it  comes  on  acutely  there  is  great  and  rapid  dilatation 
with  thinning  of  the  wall,  as  a  result  of  the  sudden  fojcal 
stasis,  and  death  occurs  before  hypertrophy  has  devel- 
oped. Occasionally,  as  described  above,  the  lumen  may 
become  even  wider  than  normal  as  a  result  of  ulceration 
with  extensive  loss  of  substance.  Perforation  is  most 
apt  to  occur  in  these  cases.  According  to  the  location  of 
the  perforation,  tliis  is  followed  by  peripioctitis,  local- 
ized or  general  peritonitis,  and  fistulse  leading  into  the 
rectum,  vagina,  colon,  bladder,  etc. 

In  the  anal  region  of  the  rectiun  epidermoid  carcinoma 
occurs,  originating  from  the  epidermis.  This  usually 
begins  as  a  nodular  or  papillary  growth,  and  may  be- 
come annular.  It  tends  to  invade  the  surrounding  skin 
more  extensively  than  the  mucous  membrane.  Mela- 
notic carcinomata  are  said  to  occur  occasionally. 
Secondary  carcinomata  ai-e  common  in  the  serosa  of  the 


intestines,  but  rare  in  the  mucosa.  They  may  arise  by 
direct  extension  from  the  stomach,  pancreas,  uterus,  va- 
gina, or  other  abdominal  organs.  Implantation  and 
metastasis  perhaps  also  occur.  Apparently  any  form  of 
secondary  carcinoma  may  be  present. 

Of  the  mesenchymal  tumors /Jromato  occur  in  nodular 
and  papillary  forms,  and  are  frequently  polypoid.  They 
may  be  as  large  as  a  pigeon's  egg  and  may  be  present 
even  in  children.  At  the  anus  fibrous  tags  may  result 
from  hemorrhoids,  and  papillary  fibromata  in  the  form 
of  moist  condylomata  result  from  gonoi'rhoeal  infection. 
Polypoid  fibromata  occur  in  various  parts  of  the  mucous 
membrane.  Zjpomato  originating  in  the  submucosa  may 
project  into  the  lumen  in  a  polypoid  form,  and  occur  es- 
pecially in  the  jejunum.  Sarcomata  are  rare,  but  nodu- 
lar spindle-cell  sarcomata,  as  well  as  alveolar  and  melano- 
sarcomata,  and  round-cell  sarcomata  of  large  size,  have 
been  described. 

Fibromyomata  are  relatively  rare.  Polypoid  forms 
may  be  as  large  as  an  apple. 

Angiomata  are  extremely  rare,  but  nodular  and  diffuse 
telangiectases  and  a  polypoid  cavernous  angioma  have 
been  described.  A  multilocular  chylangioma  cysticum, 
as  large  as  a  goose  egg,  was  fdunc^  beneath  the  serosa  of 
the  ileum  in  a  five-year-old  girl.  Dermoids  are  said  to 
occur  in  the  rectum. 

Many  of  the  non-carcinomatous  tumors  and  hypertro- 
phic growths  in  the  mucous  membrane  are  too  small  to 
cause  any  disturbance  of  function.  The  larger  ones  may 
cause  obstruction  and,  by  the  aid  of  peristalsis,  even  in- 
vagination of  the  intestinal  wall.  Polypi  with  narrow 
pedicles  may  become  fi-ee  and  appear  in  the  faeces. 

We  may  regard  pseudo-leukoemia  and  lymphatic  letiJae- 
mia  as  closely  analogous  to  tumor  formation.  In  some 
of  these  cases  the  lymphoid  tissue  of  the  intestine  ap- 
pears to  be  principally  involved,  and  Peyer's  patches  and 
the  lymph  nodules  are  considerably  enlarged. 

Symptoms.— "In  the  first  place,  the  affection  may  be 
latent,  revealed  at  autopsy  alone,  or  the  early  and  indeed 
the  chief  symptoms  may  be  due  to  the  secondary  tumors. 
.  .  .  The  sole  objective  feature  may  be  the  progressive 
enlargement  of  the  liver.  "^ 

"The  symptoms,  in  case  of  obstruction,  are  very 
diverse.  Constipation  gradually  comes  on,  is  extremely 
variable,  and  it  may  be  months  or  even  years  before 
there  is  complete  obstruction.  There  are  transient  at- 
tacks, in  which  from  some  cause  the  faeces  accumulate 
above  the  stricture,  the  intestine  becomes  greatly  dis- 
tended, and  in  the  swollen  abdomen  the  coils  can  be  seen 
in  active  peristalsis.  In  such  attacks  there  may  be  vom- 
iting, but  it  is  very  rarely  of  a  fsecal  character.  In  the 
majority  of  these  cases  the  general  health  is  seriously  im- 
paired ;  the  patient  gradually  becomes  ansemic  and  ema- 
ciated, and  finally,  in  an  attack  in  which  the  obstruction 
is  complete,  death  occurs  with  all  the  features  of  acute 
occlusibn,  or  the  case  may  be  prolonged  for  ten  or 
twelve  days."' 

"  In  the  diagnosis  of  cancer  of  the  intestine  the  foUow- 
mg  points  may  be  taken  into  consideration.  In  compari- 
son with  the  subjects  of  malignant  disease  of  the  stom- 
ach very  many  of  the  patients  are  young ;  .  intestinal 
features  are  present  in  a  majority  of  cases ;  .  .  .  griping, 
colicky  pains  are  common,  even  without  the  signs  of 
obstruction.  With  narrowing  of  the  lumen  of  the  gut 
very  characteristic  features  occur— attacks  of  severe 
griping  pain,  abdominal  distention,  the  presence  of  active, 
sometimes  visible  peristalsis  in  the  distended  coils  of  the 
bowel,  and,  if  the  condition  persists,  vomiting  and  all  the 
signs  of  intestinal  obstruction.  ...  If  fungous  masses 
project  and  cause  more  or  less  narrowing,  colicky  pains 
and  constipation  are  inevitable ;  but,  on  the  other  hand,  as 
the  tumor  grows,  if  there  is  necrosis  of  its  surface,  with 
excavation,  neither  pain  nor  constipation  may  be  present. 
Diarrhoea  and  the  passage  of  much  slime  with  the  ffeces 
are  not  infrequent  symptoms.  Hemorrhage  is  also  com- 
rnon.  The  blood  is  not  often  in  large  quantities;  when 
the  tumor  is  in  the  sigmoid  flexure  it  may  be  bright  and 
very  little  changed,  but  in  the  growths  about  the  caecum 
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it  is  often  mucli  altered  before  it  appears  in  the  stools. 
There  are  cases  in  which  the  constant  loss  of  small  quan- 
tities of  blood  is  a  very  special  feature,  and  the  patient 
becomes  profoundly  ansemic.  Sloughy  fragments  of  the 
tumor  may  sometimes  be  passed  in  the  fseces. 

"  A  cachexia  develops  progressively  but  with  variable 
rapidity.  It  may,  however,  be  well  marked  before  any 
features  have  arisen  suggestive  of  intestinal  trouble. 
The  loss  in  weight  may,  too,  be  slight,  even  after  the 
tumor  has  persisted  for  many  months.  When  extensive 
secondary  growths  develop,  the  cachexia  may  be  pro- 
found. The  tumor  in  cancer  of  the  intestines  may  be 
readily  and  easily  discovered — indeed,  evident  on  inspec- 
tion. On  the  other  hand,  it  may  not  beuntil  the  terminal 
stage  of  the  disease  that  the  growth  is  found.  A  small 
tumor  of  the  hepatic  or  splenic  flexure  of  the  colon  may 
escape  repeated  examinations.  Mobility  is  a  special  feat- 
ure of  growths  in  the  large  bowel.  Large  tumors,  how- 
ever, of  the  csecum  may  be  quite  fixed.  The  most  mova- 
ble growths  are  those  connected  with  the  sigmoid  flexure. 
Variability  in  size  is  also  a  marked  character,  and  at  one 
examination  the  mass  may  appear  as  large  as  the  closed 
fist  or  even  two  fists,  and  the  next  day  it  appears  not 
larger  than  a  small  apple.  These  variations  are  due 
largely  to  the  presence  of  fsecal  masses  in  the  vicinity. 
Two  very  important  features  in  the  intestinal  tumor  may 
sometimes  be  detected  on  careful  palpation — namely,  the 
hardening  during  contraction  of  the  hypertrophied  wall 
in  the  vicinity  of  the  growth,  and  the  bubbling  of  gas 
through  the  tumor  wliich  may  be  heard  as  well  as  felt. "  * 

"A  thorough  rectal  and,  in  women,  a  vaginal  exami- 
nation should  be  made,  which  will  give  important  infor- 
mation as  to  the  condition  of  the  rectal  and  pelvic  con- 
tents."* 

"The  intestinal  symptoms  above  referred  to  and  a 
progressive  cachexia  are  generally  sufficient  to  warrant 
a  diagnosis. "  * 

Pboonosis.  —In  carcinoma  the  prognosis  is  bad.  Be- 
fore the  condition  is  recognized  secondary  involvement 
of  other  organs  is  usually  so  extensive  as  to  be  beyond 
operative  control.  The  local  condition  may,  however,  be 
completely  relieved  by  operation,  and  health  apparently 
restored  for  a  time.  H.  8.  Steensland. 
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INTESTINES,  PHYSIOLOGY  OF.  See  Absorption; 
Digestion  ;  and  IntesUiial  Movements. 

INTESTINES,  SYPHILIS  OF.     See  Syp7iilis. 

INTESTINES,  TUBERCULOSIS  OF.  See  IMbereulo- 
sis. 

INTESTINES,  WOUNDS  OF.— Intestinal  wounds  de- 
pend on  the  same  causes  as  wounds  elsewhere.  The  in- 
jury usually  comes  from  without,  but  in  rare  instances 
the  lesion  is  caused  by  a  foreign  body  in  the  intestinal 
canal. 

Each  anatomical  division  of  the  intestinal  tract  is  liable 
to  injury,  but  those  portions  that  are  most  extensive  or 
most  exposed  are  obviously  in  greatest  danger.  For 
these  reasons  the  ileum  and  jejunum  suffer  most  fre- 
quently, the  colon  occasionally,  the  duodenum  least  of 
all.  In  contusions,  however,  the  duodenum  seems  to 
suffer  a  little  more  frequently  than  the  colon.  The  lat- 
ter, especially  its  vertical  portions,  has  but  a  limited 
range  of  motion,  and  is,  therefore,  in  this  respect  poorly 
protected  against  traumatic  influences.  It  largely  pos- 
sesses, however,  the  immunity  afforded  by  a  deep  lo- 
cation, comparatively  limited  functional  activity,  and 
dense  protecting  structures. 


The  mobility  of  the  intestines,  due  to  their  lax  attach- 
ments, the  peculiar  nature  of  their  investing  membranes, 
their  elasticity,  and  the  yielding  character  of  the  tissues 
about  them,  affords  the  greatest  possible  natural  immu- 
nity from  violence  that  is  consistent  with  the  proper  per- 
formance of  the  functions  of  tlie  human  body. 

While  in  normally  developed  adults  the  divisions  of  the 
intestine  present  no  decided  differences  in  their  relations 
to  the  abdominal  wall,  yet  Treves  has  shown  it  to  be  im- 
possible definitely  to  localize  any  certain  portion  of  the 
jejunum  or  ileum  by  external  examination.  In  Treves' 
own  words:  "There  is  no  systematic  arrangement  of  the 
coils  of  the  small  intestine.  There  is  a  disposition  for  the 
bowel  to  follow  an  irregularly  curved  course  from  left  to 
right,  but  this  disposition  can  never  be  relied  on.  Such 
as  it  is,  it  may  be  expressed  as  follows :  The  gut  starting 
from  the  duodenum  will  first  occupy  the  contiguous 
parts  of  the  left  side  of  the  epigastric  and  umbilical  re- 
gions. The  coils  then  fill  some  part  of  the  left  hypochon- 
driac and  lumbar  regions.  They  now  commonlj'  descend 
into  the  pelvis,  reappear  in  the  left  iliac  quarter,  and 
then  occupy  in  order  the  hypogastric,  lower  umbilical, 
right  lumbar,  and  right  iliac  regions.  Before  reaching 
the  latter  situation  they  commonly  descend  again  into 
the  pelvis.  The  coils  found  in  the  pelvis  belong  usually 
to  the  lower  ileum,  and  to  the  bowel  between  two  points 
respectively  six  and  twelve  feet  from  the  duodenum. " 

Causation. — Violence  coming  from  without,  or  arising 
within  the  canal,  may  be  called  the  exciting  caflse,  while 
the  habits,  occupation,  idiosyncrasy,  and"  surroundings 
of  the  patient  are  the  predisposing  causes.  The  nature  of 
intestinal  wounds  usually  indicates  the  cause,  though  a 
single  form  of  violence  may  produce  a  wound  of  multi- 
form characteristics.  The  direction  and  degree  of  the 
force,  and  the  magnitude  and  character  of  the  agent 
transmitting  it,  determine  the  extent,  and  largely  also  the 
number  and  variety,  of  the  wounds  inflicted.  The  direc- 
tion of  a  wound  of  the  intestines,  and  also  its  size,  exert 
an  important  influence  on  the  local  physical  phenomena. 

Contused  and  Lacerated  Wounds. — In  contusions  the  in- 
testinal walls  are  bruised,  in  lacerations  they  are  torn. 
These  forms  are  commonly  due  to  external  violence,  and 
when  thus  caused  both  varieties  of  wounds  may  be  well 
marked  at  or  near  the  same  situation.  Usually  a  con- 
siderable degree  of  external  violence,  sufficient  to  involve 
the  abdominal  wall,  is  required  to  cause  a  laceration  or  a 
severe  contusion  of  the  intestines,  owing  to  their  mobility 
and  flexibility,  and  also  to  their  elusive  nature  dependent 
on  their  investing  tissues.  Despite  this  fact,  however, 
cases  of  laceration  and  contusion  occur  from  blows  so 
slight  or  through  agents  of  seemingly  so  innocent  a  char- 
acter that  no  injury  is  done  to  the  abdominal  walls,  and 
at  first  a  wound  of  the  intestines  is  not  suspected.  Mac- 
Cormac  has  reported  several  such  cases,  and  the  writer 
has  met  with  one.  Usually  the  agents  transmitting  the 
force  have  a  blunt  outline.  The  passage  of  the  wheel  of 
a  loaded  vehicle  over  the  abdomen  offers  a  frequent  illus- 
tration of  the  manner  in  which  the  violence  is  inflicted ; 
also  a  blow  from  the  clenched  hand  or  the  kick  of  a  horse 
or  a  man,  especially  if  the  intestine  be  forced  against  the 
spinal  column,  or  if  the  violence  be  received  at  a  point 
where  fsecal  impaction  exists.  Partial  distention  of  the 
bowel,  according  to  Curtis,  who  made  an  anal3'sis  of  116 
cases,  diminishes  the  danger  of  rupture,  while  great  dis- 
tention of  an  isolated  loop  increases  it,  even  when  the 
loop  is  not  in  contact  with  bony  parts.  The  intestines 
may  be  bruised  and  perhaps  lacerated  by  imprudent 
manipulations  for  the  reduction  of  a  hernia,  and  the 
colon  has  been  torn  by  the  incautious  introduction  of  the 
hand  or  an  instrument  into  the  sigmoid  flexure.  Contu- 
sions with  or  without  lacerations  have  been  caused  by 
kneading  the  abdomen  to  overcome  intestinal  obstruc- 
tions dependent  on  fsecal  impaction,  and  rupture  has  oc- 
curred from  the  force  exerted  by  circumscribed  collec- 
tions of  gas  generated  in  morbid  obstructive  conditions. 
The  force  of  spent  pieces  of  shell  has  caused  laceration 
of  the  small  intestine.  In  113  of  the  cases  analyzed  by 
Curtis,  the  duodenum  was  injured  in  6  instances,  the 


189 


Intestines. 
Intestines. 


REFERENCE  HANDBOOK  OF  THE  IVIEDICAL  SCIENCES. 


jeiunum  in  44,  the  ileum  in  88,  the  colon  in  4,  and  other 
portions  of  the  intestine  in  21.  According  to  Morton 
and  MacKenzie,  in  845  cases  of  abdominal  contusion  the 
intestine  was  ruptured  in  81  instances.  Vulliet  reports 
171  cases  of  cceliotomy  for  lacerated  and  punctured 
wounds  of  the  abdomen  with  intestinal  involvement  m 
71  In  133  similar  cases  Adler  noted  intestinal  mjury  m 
33.  In  144  lilie  cases  Liilie  found  that  the  intestme  had 
escaped  injury  in  38,  and  there  was  no  visceral  lesion 
whatever  in  24  instances. 

Non-penetrating  gunsliot  wounds  of  tlie  intestine  are 
essentially  contused  injuries  of  that  structure.  In  cases 
of  penetrating  gimshot  injury,  the  character  of  the  intes- 
tinal wound  assumes  a  different  aspect.  Still,  even  here 
one  frequently  meets  with  both  contused  and  lacerated 
wounds,  independent  of  those  due  to  direct  penetration, 
in  places  where,  owing  to  the  mobility  of  the  intestine  or 
perhaps  because  of  a  mere  impingement  upon  it,  the 
missile  fails  to  cause  direct  penetration.  It  is  proper  to 
say,  also,  that  the  borders  of  a  penetrating  gunshot 
wound  of  the  intestine  often  possess  the  characteristic 
■features  of  ordinary  lacerated  and  contused  wounds,  al- 
though, for  obvious  reasons,  in  a  minor  degree. 

Penetrating  guiuhot  loounds  of  the  intestine  are  compar- 
atively more  frequent  in  civil  than  in  military  life,  as  in 
the  latter  the  trunk  is  exposed  as  little  as  possible  and  the 
missiles  fly  high,  while  in  the  former  the  attack  is  often 
unexpected,  and  the  recipient  is  therefore  illy  prepared 
to  guard,  against  it.  Moreover,  in  civil  encounters  the 
range  is  shorter,  hence  the  aim  is  better.  It  is  interesting 
to  note  that  the  percentage  of  gunshot  injuries  of  the 
abdomen  reported  as  occurring  during  the  late  Civil 
War  was  astonishingly  small  (about  0.035),  while  that 
of  head  injuries  was  0.15.  The  larger  percentage  of  the 
latter  is  due  to  the  greater  exposure  of  this  part  of  the 
body.  No  definite  estimate  can  be  made,  prior  to  investi- 
gation, of  the  number,  size,  direction,  or  exact  nature  of 
the  injuries  of  the  intestine  that  may  follow  a  penetrating 
gunshot  wound  of  the  abdomen. 

Symptoms. — Pain,  tenderness,  tympanites,  and  bloody 
stools,  with  or  without  the  protrusion  of  the  viscus  and 
the  escape  of  the  intestinal  contents,  are  common  symp- 
toms of  intestinal  wounds.  They  are  greatly  modified, 
however,  with  reference  to  their  presence  and  their  asso- 
ciation with  each  other,  by  the  nature  of  the  wound 
itself. 

Pain  and  Tenderness. — Pain  is  not  a  reliable  symptom. 
Soon  after  the  occurrence  of  an  injury,  there  may  be  lit- 
tle, or  indeed  none,  even  when  perforations  are  present. 
Commonly,  however,  pain  and  tenderness  are  among  the 
first  of  the  abdominal  symptoms.  Located  primarily  at 
the  seat  of  the  wound,  the  pain  is  dull  or  lancinating  in 
quality,  the  former  being  more  characteristic  of  con- 
tused wounds.  As  a  rule  it  increases  rapidly,  becomes 
burning  in  character,  and  is  accompanied  by  exquisite 
tenderness  of  the  abdomen,  retraction  of  the  thighs,  and 
obstinate  constipation.  It  is  increased  by  any  muscular 
exertion,  even  the  act  of  breathing.  Sometimes  there 
are  griping  pains  with  a  desire  to  go  to  stool.  Retention 
of  urine  may  occur,  due  to  the  shock,  to  the  peritonitis, 
or  to  the  treatment  employed. 

Emphysema. — This  sign  is  not  associated  very  fre- 
quently with  .penetrating  wounds  of  the  abdomen,  but 
when  present  is  usually  due  to  the  escape  of  intestinal 
gases  into  the  connective  tissues  situated  between  the  in- 
testine and  the  abdominal  walls;  hence  it  is  associated 
especially  with  injuries  of  those  portions  of  the  intestinal 
tract  that  are  not  entirely  surrounded  by  peritoneum.  It 
may  be  limited  to  the  immediate  neighborhood  of  the 
injury,  or  may  become  general  by  spreading  gradually 
into  the  surrounding  tissue.  It  may  also  be  due  entirely 
or  in  part  to  a  complicating  wound  of  pulmonary  tissue. 
Emphysema  has  been  considered  by  some  writers  to  be  a 
certain  sign  of  intestinal  perforation,  when  associated 
with  a  suspected  penetrating  abdominal  wound.  Its 
diagnostic  value  is  much  lessened,  however,  by  the  fact 
that  it  has  been  frequently  observed  in  connection  with 
non-penetrating  wounds  of  the  abdominal  wall,  one  such 


instance  having  fallen  within  the  observation  of  the 
writer.  If  septic  processes  occur  in  the  course  of  a  pene- 
trating wound  of  the  abdomen,  emphysema  may  result 
even  though  the  intestine  itself  has  not  been  injured.  In 
such  cases,  however,  the  appearance  of  the  emphysema 
is  delayed.  The  important  bearing  of  leucocytosis  on 
peritoneal  involvement  in  intestinal  wounds,  to  be  ascer- 
tained by,  a  prompt  blood  count,  should  not  be  disre- 
garded. Nor  should  we  forget  that  a  profound  compli- 
cating sepsis  may  mislead  by  inhibiting  leucocytosis. 

Diagnosis. — The  diagnosis  of  contused  and  lacerated 
wounds  can  readily  be  made  from  wounds  of  all  other 
forms,  but  to  differentiate  between  these  two  is  more 
difficult.  There  will  be  a  history  of  abdominal  injury 
received  in  some  such  way  as  already  indicated.  There 
may  be  external  evidences  of  such  injury,  though  in 
some  instances  there  are  none.  If  the  intestinal  wound 
is  a  contused  one,  there  will  be  evidence  of  shock.  Res- 
piration may  be  modified  by  the  pain  attendant  on  the 
act  of  breathing.  Vomiting  is  a  frequent  but  not  con- 
stant symptom.  Pain  is  usually  present  in  the  begin- 
ning, not  so  acute  as  in  lacerated  wounds,  but  dull,  deep- 
seated,  and  burning,  denoting  a  beginning  inflammation. 
These  symptoms  may  subside  in  a  few  days,  or  thej'  may 
be  quickly  followed  by  a  sudden  increase  in  the  pain  and 
more  urgent  manifestations  of  peritonitis,  or  by  collapse. 
These  unfavorable  symptoms  may  be  caused  by  the  rapid 
increase  of  a  localized  inflammation,  by  a  sudden  hemor- 
rhage from  a  previously  contused  vessel,  or  more  com- 
monly by  a  sudden  extravasation  following  sloughing  of 
some' portion  of  the  intestinal  wall.  The  constitutional 
symptoms  keep  pace  with  the  local.  The  temperature 
rises,  the  pulse  becomes  more  frequent  and  harder,  and 
the  patient  soon  shows  evidence  of  collapse. 

The  degree  of  tympanitic  distention  of  the  abdomen  is 
usually  proportionate  to  the  extent  and  intensity  of  the 
inflammation.  The  tympanites  may  be  due  to  the  pres- 
ence of  air  in  the  peritoneal  cavity  or  in  the  intestine. 
In  the  former  condition  it  comes  from  ar  wound  in  the 
gut,  and  in  cases  of  contused  wounds  it  will  therefore 
occur  at  or  soon  after  the  exacerbation  of  symptoms, 
while  in  lacerated  wounds  it  follows  quickly  the  intes- 
tinal injury.  Tympanites  due  to  intestinal  distention 
comes  more  slowly  and  is  less  in  degree.  In  lacerated 
wounds,  faecal  extravasation  occurs  as  a  rule.  It  was 
present  in  107  out  of  113  cases  (Curtis).  The  symptoms 
for  this  reason  appear  earlier  than  in  contused  wounds 
and  are  more  severe.  In  both  varieties  there  may  be 
vomiting  of  blood,  particularly  if  the  duodenum  or  jeju- 
num is  injured.  Vulliet  noted  hsematemesis  in  but  one  of 
114  cases  of  lacerated  and  punctured  wounds  of  the  in- 
testine, although  the  stomach  was  injured  in  15  of  these 
cases.  The  same  writer  found  this,  manifestation  in  10 
of  85  cases  of  projectile  wounds.  Blood  may  also  be 
passed  at  stool,  and  if  it  is  small  in  quantity  and  clotted, 
it  indicates  injury  to  the  ileum.  If  the  blood  traverses  a 
considerable  portion  of  the  intestine,  it  will  be  darkened 
in  color  and  increased  in  consistence  by  the  action  of  the 
intestinal  fluids.  The  possibility  of  coincident  diseases 
of  the  intestines  causing  hemorrhage  must  not  be  for- 
gotten. 

Nor  must  it  be  forgotten  that  a  patient  may  have  re- 
ceived either  a  contused  or  a  lacerated  wound  of  the  in- 
testines, and  yet  present  no  symptoms  for  a  few  hours. 
MacCormac  has  reported  one  such  case,  and  two  others 
in  which  vomiting  was  the  only  symptom,  yet  in  all  three 
there  was  rupture  of  the  intestine  and  death  occurred 
within  forty -eight  hours. 

Hydrogen  gas  is  recommended  by  Senn  as  a  means  of 
determining  whether  or  not,  in  a  case  of  penetrating  ab- 
dominal w.ound,  perforations  of  the  Intestine  coexist. 
Senn  has  demonstrated  that  under  slight  but  steady  press- 
ure, the  patient  being  relaxed  by  an  anaesthetic,  the  gas 
may  be  forced  from  the  anus  past  the  ileo-csecal  valve  to 
the  mouth.  If  perforations  exist  the  gas  escapes  into  the 
peritoneal  cavity,  its  presence  being  denoted  by  general 
tympanites,  loss  of  liver-dulness,  etc. ,  or  it  will  appear 
at  the  abdominal  wound,  where  it  may  be  ignited.    If 
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the  distention  follows  the  line  of  the  colon,  and,  after 
passing  the  valve,  is  confiued  to  the  umbilical  and  hypo- 
gastric regions,  it  indicates  that  the  intestine  is  intact. 
The  gas  in  passing  the  valve  causes  a  blowing  or  gur- 
gling sound  which  may  easily  be  heard  with  a  stetho- 
scope. The  method  of  using  it  is  as  follows :  Hydrogen 
gas,  generated  in  the  ordinaiy  manner  (care  being  taken 
to  have  it  pure),  is  collected  in  a  rubber  bag  holding 
about  four  gallons.  This  bag  is  connected  with  a  rectal 
tip  by  means  of  a  rubber  tubing  and  stopcock.  The 
rubber  bag  being  filled,  the  rectal  tip  is  inserted  and  the 
margin  of  the  anus  pressed  against  it  to  prevent  the  re- 
turn of  the  gas;  the  bag  is  now  subjected  to  gentle 
pressure,  the  valve  yielding  to  a  force  varying  from  one- 
half  to  two  pounds.  If  the  external  wound  points  to  the 
possibility  of  stomach  injury,  then  insufflation  should  be 
practised  through  a  stomach  tube.  The  disadvantages 
of  the  method  are  that  it  prolongs  the  operation,  some- 
times makes  the  returning  of  the  bowels  a  very  difficult 
matter,  and  occasionally,  when  perforations  exist,  it  fails 
to  reveal  them — items  which,  according  to  the  majority 
of  observers,  outweigh  its  advantages.  In  addition  to 
this,  there  exists  the  danger  of  forcing  a  portion  of  the 
intestinal  contents  into  the  abdominal  cavity,  particularly 
if  such  contents  are  fluid  and  located  near  or  at  the  point 
of  perforation. 

.  Tbkatmbnt. — Local  Treatment  of  HemorrJiage. — Hem- 
orrhage through  the  abdominal  wound  may  either  arise 
from  the  wound  itself  or  have  an  intra-abdominal  source. 
In  either  case  the  indication  is  to  secure  the  bleeding  ves- 
sel. This  can  be  easily  done  if  it  is  situated  in  the  ab- 
dominal wall,  although  it  may  be  necessary  to  enlarge  the 
opening  for  that  purpose.  Bleeding  from  within  the 
cavity  is  considered  in  the  great  majority  of  cases  a  posi- 
tive indication  for  laparotom}'.  Its  treatment  in  connec- 
tion with  laparotomy  will  be  referred  to  in  the  section  on 
gunshot  wounds.  If,  in  a  given  case,  for  any  reason  lap- 
arotomy may  not  be  performed,  the  treatment  should  be 
palliative.  The  patient  is  kept  quiet,  and  cold  applica- 
tions are  made  to  the  abdomen.  The  external  wound 
should  remain  unobstructed,  so  as  to  permit  the  free  es- 
cape of  blood  that  might  otherwise  collect  in  the  abdomi- 
nal cavity.  A  dressing  of  moist  antiseptic  gauze  will 
serve  the  double  purpose  of  protecting  the  wound  and 
acting  as  a  drain.  In  these  admittedly  hopeless  cases,  it 
is  probable  that  pressure  on  the  abdominal  aorta,  com- 
bined with  saline  transfusion,  will  prolong  the  patient's 
life.  Should  the  hemorrhage  thus  be  controlled,  lapa- 
rotomy during  continuance  of  the  pressure  on  the  aorta 
may  yet  offer  an  additional  means  of  preserving  life. 
Compression  of  the  abdomen  by  means  of  a  tightly  drawn 
body  bandage  may,  in  some  instances,  prove  serviceable 
in  the  control  of  bleeding. 

Lacerated  and  Contused  Wounds. — A  lacerated  or  con- 
tused wound  of  the  intestine  may  or  may  not  call  for 
abdominal  section.  There  is  less  danger  of  faecal  extra- 
vasation in  such  a  wound  than  in  one  associated  with  ab- 
dominal penetration,  as  the  penetrating  agent  may  carry 
infection  from  the  intestinal  wound  into  the  peritoneal 
cavity.  If  the  symptoms  are  mild  and  rupture  seems 
improbable,  the  expectant  plan  should  be  adopted.  At 
all  events,  the  performance  of  laparotomy  should  be 
deemed  unwise  in  these  cases  after  sufficient  time  has 
elapsed  to  permit  the  formation  of  adhesions  contiguous 
to  the  injured  portion.  Severe  hemorrhage  or  serious 
visceral  lesion  demands  prompt  operative  interference. 
Laparotomy  to  be  serviceable  must  be  done  early,  and 
not  deferred  until  peritonitis  sets  in.  In  a  collection  of 
eleven  cases  operated  on  after  a  few  hours  had  elapsed, 
and  as  peritonitis  was  beginning,  all  terminated  fatally. 
Shock,  usually  great  in  these  cases,  is  much  increased  by 
a  long  operation.  For  this  reason,  when  resection  of  the 
gut  is  necessary,  many  advocate  the  formation  of  an  arti- 
ficial anus.  The  choice  between  this  and  enterorrhaphy 
will  depend  in  a  measure  on  the  experience  and  prepara- 
tion of  the  operator.  A  wound  located  so  high  up  in  the 
intestine  that  rapid  impoverishment  of  the  patient  would 
follow  the  formation  of  an  artificial  anus  should  be  treated 


by  enterorrhaphy,  even  though  the  patient  might  thereby 
be  exposed  to  greater  immediate  danger. 

Punctured  and  Incised  Wounds.  —Incised  wounds  of  the 
intestines  are  more  dangerous  than  punctured  ones,  be- 
cause of  the  greater  liability  to  hemorrhage  and  extrava- 
sation. Their  general  treatment  is  similar  to  that  of 
other  varieties.  In  performing  laparotomy  the  incision 
is  usually  made  in  the  line  of  the  wound  rather  than  in 
the  median  line,  because  it  affords  the  most  direct  route 
to  what  is  usually  a  limited  injury. 

Oiinslwt  Wounds. — In  opening  the  peritoneal  cavity,  in 
the  case  of  a  gunshot  wound,  the  Incision  should  be  made 
in  the  median  line,  especially  when  it  appears  that  an 
opening  made  at  the  seat  of  injury  will  not  offer  an  ade- 
quate opportunity  for  a  proper  inspection  and  treatment 
of  the  injured  parts.  The  probable  direction  taken  by 
the  missile  should  be  considered  in  all  such  Instances.  It 
has  been  advised,  and  wisely,  that,  when  the  intra-ab- 
dominal wound  is  probably  limited  to  the  more  fixed  por- 
tions of  the  intestinal  tract  or  to  other  abdominal  viscera, 
in  the  absence  of  symptoms  of  hemorrhage,  the  incision 
be  made  in  the  line  of  the  abdominal  wound.  After  the 
peritonea]  cavity  has  been  opened,  in  the  place  of  forceps, 
which  bruise  the  tissues,  long  sutures  of  silk  or  catgut 
should  be  passed  through  the  peritoneal  borders  in  order 
to  prevent  retraction,  being  held  by  an  assistant  or  other- 
wise properly  anchored. 

The  agents  employed  for  repair  of  the  intestine  are  the 
usual  materials  for  ligatures,  sutures,  etc.  Carbolized 
iron-dyed  silk  may  be  employed  for  both  purposes,  or 
aseptic  catgut  of  small  sizes  may  be  used  exclusively 
for  ligatures,  although  some  prefer  to  rely  solely  on  silk. 
The  needles  required  for  sewing  peritoneal  and  intestinal 
surfaces  will  depend  on  the  preference  of  the  operator, 
some  using  curved  needles  of  small  size  and  without 
sharp  edges,  others  ordinary  straight,  slender  sewing 
needles.  The  latter  are  particularly  serviceable  in  intro- 
ducing the  Lembert  suture.  In  addition,  there  are  re- 
quired thumb  and  mouse-tooth  forceps  to  raise  the  bor- 
ders of  the  wound,  artery  and  needle  forceps  for  obvious 
purposes,  large  catch-forceps  with  horseshoe-shaped 
blades  to  close  the  openings  of  a  similar  shape  at  the  side 
of  the  intestine,  two  or  three  long-bladed  catch-forceps 
with  the  blades  protected  by  rubber  tubing  to  compress 
the  intestine  transversely,  holding  back  its  contents  above 
and  below  the  wound.  (Several  instruments  have  been 
devised  for  this,  but  the  fingers  of  an  assistant  are  best 
and  safest.)  Curved  and  straight  scissors,  aneurism 
needle,  grooved  director,  scalpels,  and  other  common  sur- 
gical instruments  also,  are  necessary. 

After  the  abdominal  cavity  has  been  opened,  the  blood 
and  faecal  matter  under  observation  should  be  removed 
with  small  aseptic  sponges  or  pads  as  soon  as  seen.  This 
should  be  done  very  carefully,  when  possible  by  gentle 
pressure  rather  than  by  wiping  movements,  as  the  latter 
provoke  the  further  spread  of  the  infecting  agents,  and 
also  Impair  the  integrity  of  the  serous  surface.  In  either 
case  the  sponge  or  pad  should  be  changed  with  each  effort 
at  removal.  The  bleeding  points  immediately  under  no- 
tice should  be  tied.  It  is  important  to  remember  that 
penetrating  intestinal  wounds  should  be  closed  as  soon  as 
found,  otherwise  they  may  escape  from  notice,  and  there- 
by furnish  an  additional  risk  of  infecting  the  peritoneal 
cavity.  The  introduction  of  the  finger  or  of  an  instru- 
ment into  the  intestine  through  the  wound,  to  detect  the 
presence  in  the  gut  of  a  foreign  body,  should  not  be  prac- 
tised, since  little  or  no  good  can  follow,  and  exceeding 
harm  may  arise  through  infection  at  the  point  of  entrance 
or  through  manipulative  extrusion  of  the  intestinal  con- 
tents at  a.  possible  wound  in  another  part  of  the  gut. 
This  same  precaution  may  be  wisely  heeded  in  wounds  of 
the  stomach. 

The  repair  of  the  intestine  should  be  accomplished  by 
one  of  two  methods :  (1)  by  direct  closure  of  the  openings ; 
(2)  by  excision  of  a  portion  of  the  intestine  and  the  union 
of  the  divided  extremities,  which  union  may  be  accom- 
plished by  either  circular  enterorrhaphy  or  lateral  anas- 
tomosis (page  178).     The  former  method  mav  b"  adopted 
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when  the  closure  of  the  wound  will  not  diminish  the  in- 
testinal calibre  more  than  one-third ;  either  of  the  latter 
methods,  when  the  gut  is  extensively  in j  ured.  In  certain 
wounds  when  direct  closure  will  narrow  the  calibre  more 
than  one-third,  additional  room  may  be  gained  by  closing 
the  wound  transversely.  To  do  this  it  may  be  necessary 
to  increase  the  size  of  the  wound  by  malting  longitu- 
dinal incisions  of  suitable  and  equal  lengths  at  either 
end  of  it.  The  intestinal  wall  is  then  grasped  at  corre- 
sponding points  on  opposite  sides  and  drawn  upon;  the 
longitudinal  wound  is  thus  converted  into  a  transverse 
one,  and  in  this  position  its  borders  are  united.  By  this 
means  a  certain  amount  of  "elbowing"  Is  produced. 
While,  as  a  rule,  it  is  unwise  to  trim  the  borders  of  intes- 
tinal wounds,  yet  care  should  be  taken  to  examine  the 
border  of  a  wound  contiguous  to  an  important  vessel,  to 
ascertain  if  the  integrity  of  the  vessel  has  been  endan- 
gered; otherwise  the  closure  without  this  precaution  may 
be  followed  by  secondary  hemorrliage. 

The  wound  may  then  be  closed  by  either  the  Lembert 
or  continuous  sutures.  A  double  row  of  the  Lembert  or 
continuous  suture  may  be  made,  or  a  single  row  of  each, 
or  the  Czerny -Lembert.  Of  the  continuous  varieties,  the 
right-angle  continuous  suture  of  Gushing  is  advisable. 
(See  article  on  Sutures.) 

The  sutures,  to  be  reliable,  should  go  down  to  and  em- 
brace a  thread  or  two  of  the  submucosa,  and  not  be  more 
than  three  lines  apart.  Sutures  limited  to  the  serous  coat 
alone  are  insecure  and  dangerous,  and  those  entering  the 
lumen,  although  less  seriously  considered  than  formerly, 
are  yet  to  be  regarded  with  wise  distrust.  The  best  ma- 
terial for  suturing  the  intestine  is  the  loose-textured  car- 
bolized  iron-dyed  silk. 

If  the  mesenteric  border  only  of  the  intestine  is 
wounded,  the  injured  portion  of  the  giit  should  be  ex- 
cised, because  gangrene  is  liable  to  follow  from  injury  to 
the  vessels  of  the  part. 

When  the  intestine  is  completely  severed,  either  by  the 
original  injury  or  by  the  knife  of  the  surgeon,  the  difficulty 
of  adjusting  the  cut  borders  is  much  increased.  The  por- 
tion to  be  repaired  must  be  drawn  well  out  of  the  abdomi- 
nal wound  and  carefully  isolsited  b}*  sponges  and  pads 
that  completely  prevent  blood,  faeces,  etc.,  from  entering 
the  abdominal  cavity.  The  uppermost  extremity  of  the 
divided  intestine  will  be  known  by  the  greater  amount  of 
faecal  matter  seen  at  its  open  end.  The  intestinal  con- 
tents must  be  pushed  aside  for  some  distance  from  the 
part  to  be  operated  on,  and  the  bowel  occluded  above 
and  below.  This  occlusion  may  be  effected  by  using  the 
clamps  already  referred  to,  or  by  making  a  hole  in  the 
mesentery  and  ligating  the  intestine  with  either  a  cord  of 
iodoform  gauze  or  a  flat  india-rubber  band.  Tlie  fingers 
of  an  assistant  serve  better  than  anything  else.  The 
clamps  may  cause  sloughing  if  carelessly  or  continuously 
applied.  The  excision  is  made  with  sharp,  straight- 
bladed  scissors  usually  at  a  right  angle  to  the  long  axis 
of  the  intestine.  The  length  of  the  portion  removed  will 
depend  on  the  extent  of  the  injury;  it  should  always  be 
sufficient  to  include  the  seat  of  injury,  oven  though  it 
may  be  six  or  eight  inches  in  extent,  and  when  multiple 
perforations  exist  near  each  other,  It  is  advisable  to  in- 
clude them  all  in  one  resection,  even  if  the  portion  of  in- 
testine removed  must  be  three  or  more  feet  in  length. 

The  vascular  supply  of  the  intestine  at  the  seat  of  in- 
jury should  be  carefully  examined,  and  all  that  portion 
of  gut  excised  that  has  an  impaired  supply  of  blood,  else 
gangrene  of  the  bowel  may  ensue.  In  fact,  it  is  a  wise 
precaution  in  excision  always  to  divide  tlie  gut  at  a  point 
which  will  afford  the  best  vascular  supply  to  the  extremi- 
ties to  be  united — that  is,  close  to  the  entrance.of  a  mesen- 
teric vessel  into  the  uninjured  portion.  The  mesentery 
corresponding  to  the  portion  of  gut  removed  can  be  cut 
away  in  the  form  of  an  isosceles  triangle,  the  base  of  which 
shall  correspond  to  its  intestinal  attachment,  or  it  may  be 
ligated  en  masse  or  in  sections  at  its  point  of  attachment, 
and  allowed  to  remain  free  in  the  abdominal  cavity.  The 
latter  plan  is  unsafe,  since,  owing  to  the  feeble  vitality 
of  its  tissue,  gangrene  of  the  distal  extremities  of  the 


mesenteric  stumps  frequently  ensues.  Parkes  advised 
that  the  entire  mass  be  included  in  one  ligature  drawn 
tight  enough  to  check  the  bleeding,  and  that  then,  after 
the  intestine  has  been  united,  the  stump  be  stitched  to 
the  seat  of  operation,  thereby  forming  again  as  nearly  as 
possible  a  continuous  mesentery.  Another  method  is  to 
make  two  incisions,  one  on  each  side  of  the  mesenteric 
attachment  and  at  a  distance  of  about  half  an  inch  from 
it,  through  the  wall  of  the  intestine  in  its  long  axis  corre- 
sponding in  length  to  the  portion  of  the  intestine  to  be  re- 
moved. The  raucous  lining  of  this  mesenteric  strip  should 
then  be  torn  away  and  its  peritoneal  borders  united  by 
a  continuous  suture  of  fine  catgut.  After  the  excision  is 
completed  and  the  ends  of  the  intestine  have  been  united, 
the  mesenteric  strip  will  present  a  looped  appearance  due 
to  the  approximation  of  the  intestinal  extremities.  The 
opening  of  this  loop  should  be  united  by  sutures,  and  the 
opposed  surfaces  of  mesentery  should  also  be  transfixed, 
to  prevent  the  formation  of  a  pocket  there.  When  the 
ligature  en  masse  is  employed,  it  is  not  considered  safe  to 
use  catgut. 

As  soon  as.  all  hemorrhage  has  been  checked,  the  di- 
vided ends  of  the  intestine  are  approximated  by  an  assis- 
tant and  some  form  of  suture  is  introduced.  The  sutur- 
ing is  begun  at  the  mesenteric  border,  care  being  taken 
to  close  tightly  the  triangular  space  at  this  point  caused 
by  the  reflexion  of  the  peritoneum  from  the  walls  of  the. 
intestine.  After  this,  the  protruding  mucous  membrane 
is  pushed  into  the  intestine  and  a  suture  is  introduced 
at  each  of  the  three  remaining  aspects  of  the  bowel,  and 
then  the  intervening  spaces  are  properly  sewed.  This 
is  a  better  plan  than  to  begin  to  sew  at  any  given  point 
and  go  directly  around.  If  a  Lembert  is  used,  at  least 
three  or  four  lines  of  peritoneum  should  be  included  in 
the  grasp  of  the  suture  at  each  extremity  of  the  intes- 
tine. A  suture  should  be  drawn  only  sufficiently  tight 
to  bring  the  severed  borders  in  close  apposition,  for  if 
drawn  too  tightly  the  tissue  grasped  by  it  will  slough. 
If  a  single  row  of  sutures  is  to  be  made,  they  should 
be  placed  about  5  mm.  apart.  If  a  double  row  is  to 
be  employed,  those  of  the  first  can  be  deposited  within 
6  or  7  mm.  of  each  other,  and  those  of  the  second  at  in- 
tervals between  the  former.  After  the  bowel  is  united, 
it  is  well  to  return  to  the  mesenteric  border.  This  is 
the  weakest  portion  of  the  wound.  It  should  be  covered 
by  stitching  the  two  peritoneal  layere  of  the  mesentery 
over  it,  or  by  an  omental  gi-aft. 

Omental  Grafting. — In  certain  experiments  on  dogs, 
Senn  fixed  a  flap  of  omentum  over  the  seam  of  an  enter- 
orrhaphy,  the  free  or  distal  end  being  attached  over  the 
seam,  the  proximal  remaining  continuous  with  the  omen- 
tum. These  soon  grew  in  place  and  thus  reinforced  the 
bowel.  To  avoid  the  danger  of  strangulation  occurring 
through  the  loop  thus  formed,  Isolated  grafts  were  em- 
ployed and  fixed  round  the  suture.  In  every  instance 
they  retained  their  vitality.  In  performing  the  oper- 
ation, the  intestinal  peritoneum  is  lightly  scarified  before 
the  flap  is  put  in  position,  and  in  a  few  hours  it  is  adher- 
ent. Intestinal  end-to-end  or  lateral  approximation,  by 
means  of  Senn's  plates,  Murphy's  button,  and  various 
analogous  procedures,  and  also  by  the  different  methods 
of  suture,  is  elsewhere  fully  described. 

Cleansing  the  Peritoneal  Cavity  and  Closing  the  Abdomi- 
nal Wound. — All  the  bleeding  points  must  be  closed  by 
ligature  if  possible,  if  not,  then  by  cautery.  It  must  not 
be  forgotten  that  the  tendency  of  intra-abdominal  vessels 
to  bleed  when  not  exposed  to  the  air  is  very  great;  there- 
fore a  simple  oozing  before  the  closure  of  the  abdominal 
walls  is  likely  to  become  a  formidable  hemorrhage  after- 
ward ;  and  even  though  the  secondary  oozing  be  not  suf- 
ficient to  imperil  life  by  loss  of  blood,  it  is  liable  to  do 
so  by  causing  inflammatory  or  septic  processes.  The 
blood  and  other  fluids,  fsecal  matters,  and  all  other  for- 
eign agents  must  be  removed  from  the  abdominal  cavity, 
and  the  surface  of  the  peritoneum  with  its  cul-de-sac 
thoroughly  mopped  with  soft  aseptic  sponges  soaked  in 
hot  decinormal  saline  solution.  Too  great  care  cannot  be 
taken  in  sponging  away  the  foreign  matters,  and,  as  al- 
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ready  stated,  the  same  portion  of  the  sponge  should  be 
applied  to  a  serous  surface  but  once,  since  to  apply  it  re- 
peatedly causes  quite  as  surely  the  dissemination  as  the 
removal  of  the  irritating  agents,  and  the  friction  impairs 
and  destroys  the  epithelial  surface. 

Malcolm,  of  London,  advises  flushing  out  the  abdomi- 
nal cavity  for  the  purpose  of  adjusting  naturally  the  in- 
testinal folds.  The  saline  solution  at  the  temperature  of 
110°  P.  is  poured  into  the  cavity  from  a  pitcher  until  the 
intestinal  folds  float  up,  subsiding  later  into  their  normal 
positions.  The  fluid  is  poured  in  until  it  returns  clear. 
Flushing  with  hot  fluid  cleanses  the  peritoneal  cavity, 
and,  besides,  acts  as  a  stimulant.  The  leaving  in  the 
peritoneal  cavity  of  a  quart  or  so  of  hot  saline  solution, 
to  dilute  infecting  agents  and  facilitate  their  removal, 
has  the  sanction  of  common  practice,  supported  by 
favorable  results.  Whether  the  normal  upward  ab- 
sorption flow  should  be  facilitated  by  raising  the  foot  of 
the  be,d  (Kelly)  or  hindered  by  lowering  it  (Fowler)  in 
instances  of  peritoneal  infection,  requires  further  study 
before  a  final  conclusion  can  be  reached.  In  this  connec- 
tion it  is  proper  to  recall  that  G.  Wegner  determined  that 
the  hourly  absorption  capacity  of  the  peritoneum  for 
fluids  equalled  from  three  to  eight  per  cent,  of  the  weight 
of  the  animal  subjected  to  the  experiment. 

The  abdominal  wound  should  be  closed  by  three  rows 
of  sutures.  One  should  be  continuous  of  fine,  strong 
silk,  perhaps  chromatized  catgut,  and  should  include  the 
serous  and  subserous  tissues  and  the  transversalis  fascia. 
The  practice  of  making  a  deep  row  of  interrupted  sutures 
widely  separated,  or  of  including  the  whole  thickness  of 
the  abdominal  wall  in  one  such  row,  is  to  be  condemned. 
The  pockets  or  dimples  of  peritoneum  which  are  thereby 
formed  between  the  stitches  invite  the  occurrence  of  her- 
nia, and  often  beget  dead  spaces.  The  second  row  may 
be  of  silk  or  catgut,  interrupted  or  continuous,  including 
the  aponeurotic  and  muscular  tissues.  The  third  row 
should  be  of  interrupted  silkworm  gut  or  fine  silver  wire, 
and  should  effect  the  closure  of  the  integument  and  subcu- 
taneous part  of  the  wound.  Retaining  sutures  introduced 
outside  of  the  preceding  may  be  employed  if  undue  ten- 
sion be  present  or  anticipated.  If  necessary,  the  wound 
may  be  drained.  And  last  of  all,  an  antiseptic  or  aseptic 
dressing  is  to  be  applied.  The  patient  should  be  quieted 
by  small  doses  of  an  opiate;  the  diet  should  be  light  at 
first  and  of  a  nature  to  leave  little  or  no  residue.  The 
bowel  contents  ought  to  be  maintained  in  a  soluble  state 
by  means  of  saline  medication  when  septic  intraperito- 
neal processes  are  present.  The  bladder  should  be  evac- 
uated with  a  catheter. 

Prognosis. — Ruptured  or  lacerated  wounds  have  thus 
far  proved  exceedingly  fatal.  Of  five  cases  reported  dur- 
ing the  late  Civil  War  all  were  fatal.  Curtis  reports  eight 
cases  which  were  operated  on,  and  death  occurred  in  all. 
Since  then  several  others,  in  which  laparotomy  was  per- 
formed, have  been  reported,  only  one  of  which,  that  of 
Crofts,  was  successful. 

The  prognosis  in  cases  of  gunshot  wounds  of  the  intes- 
tines, when  treated  by  laparotomy,  has  of  late  years 
vastly  improved.  In  1887,  Morton  published  a  series  of 
32  cases  with  a  little  less  than  33  per  cent,  of  recoveries. 
About  the  same  time  MacCormac  collected  30  cases  in 
which  laparotomy  had  been  performed  (Morton's  were 
included),  and  gave  the  recoveries  at  a  little  over  23  per 
cent.  Since  then  a  collection  of  35  cases  shows  18  recov- 
eries, or  a  little  over  51  per  cent. 

In  cases  of  laparotomy  for  contusions,  Qachon  (1895) 
found  a  mortality  of  20  per  cent,  in  early  operations, 
while  if  the  intervention  was  after  the  twentieth  hour 
the  mortality  was  73  per  cent.  Retry  (1896)  found  that 
after  43  first-day  operations  there  were  33  per  cent,  re- 
coveries ;  and  that  in  34  cases  operated  on  after  the  first 
day  there  were  35  per  cent,  recoveries. 

Adler  (1892)  found  that  in  154  cases  of  projectile 
wounds  of  the  abdomen,  in  only  11  was  serious  visceral 
injury  absent.  Llihe  (1890  and  1893)  found  that  in  191 
cases,  31  escaped  intestinal  injury  and  6  escaped  all  vis- 
ceral injury.  Duroselle  (1894)  found  that  but  5  escaped 
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visceral  injury  in  155  cases.  Vulliet  (1897)  found  that  13 
escaped  out  of  83. 

Vulliet  mentions  a  series  of  37  cases  of  lacerated  and 
punctured  wounds  collected  since  1890  which  were 
treated  expectantly.  The  percentage  of  recoveries  was 
57.  In  a  series  of  43  cases  of  projectile  wounds  treated 
expectantly,  the  percentage  of  deaths  was  46.5.  The 
same  author  speaks  of  the  expectancy  mortality  of  lacer- 
ated wounds  as  37  per  cent. ;  of  projectile  wounds  as  50 
per  cent.,  referring  probably  to  all  cases  since  1890. 
Reclus  and  Noguet  claim  that  by  the  let-alone  plan  in 
88  cases  the  mortality  was  but  35  per  cent  (this  report 
appears  to  refer  to  wounds  irrespective  of  causes). 

In  Coley's  second  series  (1891)  of  laparotomies  for 
penetrating  wounds  of  the  abdomen,  amounting  to  165 
cases,  the  mortality  was  67.2  percent.  Reclus  and  No- 
guet found  the  same  mortality  rate,  78  per  cent,  in  73 
cases.  Vulliet  states  that  in  40  cases  of  laparotomy  for 
projectile  wounds  performed  during  the  first  twelve 
hours,  the  mortality  was  44  per  cent. ;  after  the  first 
twelve  hom-s,  50  per  cent.  Adler's  figui-es  correspond 
closely  to  those  of  Vulliet's. 

Dorfler,  the  most  recent  writer  (1897),  states  that  the 
mortality  from  laparotomy  in  cases  of  projectile  wounds 
performed  in  the  first  five  hours  is  50  per  cent. ;  before 
twelve  hours,  55  per  cent. ;  after  twelve  hours,  70.5  per 
cent. 

Laparotomy  for  instrumental  wounds  in  the  first  five 
hours  has  the  low  rnortality  of  16  per  cent.  Fenner  re- 
ports the  following  outcome  of  laparotomy  in  Charity 
Hospital,  New  Orleans,  from  January,  1893,  to  January, 
1901 :  Gunshot  wound  of  the  abdomen  113  cases  with  78 
deaths;  stab  wounds  of  the  abdomen  39  cases  with  9 
deaths. 

Of  stab  wounds  which  were  operated  on,  Morton  re- 
ported 19  cases  with  63  per  cent,  recoveries ;  MacCoi-mac 
18  cases  with  over  55  per  cent,  of  recoveries,  A  collec- 
tion of  19  cases  made  since  then  gives  over  79  per  cent, 
of  recoveries.  Joseph  D.  Bryant. 

INTRAVENOUS  INJECTIONS.— This  method  of  in- 
troducing substances  into  the  body  may  be  said  to  have 
a  very  limited  field  of  usefulness  in  practical  medicine, 
though  it  is  the  conunon  method  with  animals  in  the 
laboratory.  The  mouth  and  rectum  will  always  be  the 
readiest  ports  of  entry  to  the  body.  When  these  cannot 
be  used,  or  when  rapidity  and  certainty  of  action  are 
needed,  the  h3'podermic  needle  will  usually  meet  tlie  needs 
of  the  case.  Rarely  will  the  advantages  of  the  intrave- 
nous route  overweigh  its  dangers  and  ditflculties. 

The  advantages  of  the  intravenous  method  are;  1. 
Greater  rapidit3'  of  absorption.  This  is  certainly  a  just 
claim  and  constitutes  the  chief  indication  for  the  use  of 
the  method.  3.  Greater  certainty  of  absorption.  Ordi- 
narily the  absorption  of  substances  introduced  under  the 
skin  may  be  reckoned  as  certain,  but  sometimes  when  a 
patient  is  in  extremis,  as  in  severe  surgical  shock,  fluids 
placed  under  the  skin  are  taken  up  but  very  slowly.  3. 
It  is  painless.  Some  irritating  substances,  such  as  mer- 
curials, cause  considerable  pain  when  introduced  hypo- 
dermically,  but  when  injected  into  a  vein  they  are  so 
rapidly  swept  away  into  the  general  circulation  that  no 
local  pain  can  occur.  4.  Abscesses  are  less  apt  to  occur 
for  the  same  reason.  One  should  not  on  this  account, 
however,  be  less  careful  in  regard  to  asepsis. 

The  disadvantages  as  compared  to  the  subcutaneous 
method  are:  1.  Greater  danger.  This  arises  rather  from 
failure  to  observe  proper  precautions  than  from  any 
faults  inherent  in  the  method.  When  carefully  and  judi- 
ciously used  the  method  is  safe  enough  to  be  employed  in 
the  emergencies  in  which  it  is  needed.  The  chief  danger 
is  probably  from  embolism.  The  substances  introduced 
cause  the  formation  of  a  clot  which  is  carried  to  the  right 
heart  and  thence  to  the  lungs.  If  only  agents  known  to 
be  harmless  when  thus  used  are  employed,  if  they  are 
sufficiently  diluted  and  are  introduced  slowly,  there  is 
little  danger  from  this  source.  Thrombosis  with  ulcer- 
ation has  resulted  from  injections  into  a  vessel  in  the  foot 
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of  a  patient  witli  varicose  veins.  The  introduction  of  air 
is  a  danger  ttiat  may  be  avoided  by  care.  3.  The  action 
of  a  drug  when  put  directly  into  the  blood  may  be  differ- 
ent, qualitatively  and  quantitatively,  from  its  action  when 
it  is  given  by  the  mouth  or  by  the  skin,  because  it  reaches 
the  blood  and  is  carried  to  the  heart  and  other  organs  in 
such  concentrated  form — an  objection  which  may  be 
partly  overcome  by  using  dilute  solutions  and  giving 
them  slowly.  3.  The  more  difBcult  technique  is  often 
spoken  of  as  the  greatest  objection.  It  is  sometimes 
hard,  especially  in  women,  to  put  a  needle  through  the 
skin  directly  into  a  vein.  Even  after  the  vein  is  exposed 
it  may  be  an  exasperatingly  delicate  operation  to  get  a 
cannula  into  it. 

The  amount  of  care  and  skill  needed  to  avoid  the  dan- 
gers and  difficulties,  then,  is  so  great  as  to  forbid  the 
use  of  intravenous  injections  as  a  routine  measure.  The 
procedure  is  to  be  reserved  for  those  cases  in  which  other 
methods  have  failed,  or  in  which  an  emergency  demands 
great  haste. 

The  following  are  some  of  the  special  instances  in  which 
intravenous  injections  have  been  used : 

In  syphilis  the  intravenous  use  of  mercurials  has  been 
especially  advocated  by  Bacccelli.  The  solution  used  is  as 
follows: 

Corrosive  sublimate 1 

Sodium  chloride 3 

Distilled  water 1,000 

One  cubic  centimetre  of  this  (1  mgm.  of  mercury)  is  the 
usual  dose,  but  in  urgent  cases  it  may  be  increased.  The 
cyanide  has  also  been  used.  This  procedure  may  be  of 
value  in  those  few  cases  in  which  mercury  does  not  appear 
to  produce  its  usual  good  effect  when  given  in  the  ordi- 
nary ways  or  in  which  rapid  advance  of  the  disease 
makes  it  essential  to  get  the  patient  mercurializied  at  the 
earliest  possible  moment.  Besides  the  dangers  already 
mentioned,  the  intravenous  use  of  mercury  has  been  fol- 
lowed by  severe  ptyalism  even  after  small  doses.  For 
ordinary  cases  the  method  has  no  advantages  over  the 
simpler  ones  in  common  use. 

Baccelli  has  also  urged  the  intravenous  administration  of 
quinine  in  pernicious  malaria.  The  following  solution  is 
used,  acid  sobitions  not  being  permissible : 

Quinine  hydrochlorate gr.  xv. 

Sodium  chloride  gr.  xij. 

Distilled  water 3  ilss. 

This  is  to  be  boiled  and  filtered.  Symptoms  of  cin- 
chonism,  ephemeral  in  duration,  may  appear  soon  after 
the  use  of  gr.  xv.  of  quinine  in  this  way.  As  in  the  case 
of  mercury  this  method  is  to  be  reserved  for  the  treat- 
ment of  pernicious  cases  when  quinine  given  in  the  ordi- 
nary ways  has  proved  of  no  avail,  or  when  great  haste 
is  demanded. 

For  the  purpose  of  introducing  into  the  circulation 
large  quantities  of  artificial  serum  in  surgical  shock  or 
hemoiThage  or  for  "  washing  the  blood  "  in  uraemia,  sep- 
ticaemia or  other  toxseraic  states,  and  in  collapse  from 
cholera — for  these  purposes  intravenous  injections  are  of 
the  greatest  value.  In  such  cases  only  will  the  average 
practitioner  ever  be  called  upon  to  use  them.  In  general 
we  may  say  that  the  indications  for  the  intravenous  in- 
jection of  salt  solution  are  the  same  as  for  hypodermo- 
clysis,  and  the  reader  is  referred  to  the  article  with  that 
title.  And  the  hypodermic  method,  by  reason  of  supe- 
rior convenience  and  safety,  will  almost  always  be  chosen. 
But  in  certain  cases  of  extreme  shock,  absorption  from  the 
subcutaneous  tissue  is  slow  and  uncertain.  Thus  Jones 
reports  two  cases  in  which,  owing  to  failure  of  absorption 
from  the  skin,  hypodermoclysis  was  ineffectual;  on  using 
the  veins,  however,  both  patients  speedily  improved. 
Again,  when  hemorrhage  has  been  profuse  and  every 
moment  is  of  value,  the  intravenous  route  is  the  best. 
Ringer's  solution  (see  Hypoderrmclysis)  or  0.6-per-cent. 
salt  solution  may  be  employed.     Milk  or  distilled  water — 


both  of  which  have  been  employed  with  fatal  results- 
are  mentioned  only  to  be  condemned. 

Intravenous  injections  have  been  recently  used  in  dia- 
betes mellitus,  especially  in  coma,  and  in  accordance  with 
the  theory  that  the  coma  is  due  to  an  acid  intoxication, 
large  quantities  of  sodium  bicarbonate  are  given  in  this 
manner.  Three  per  cent,  of  sodium  bicarbonate  is  added 
to  decinormal  salt  solution  and  upward  of  a  quart  given, 
A  discussion  of  the  value  of  this  procedure  would  be  out 
of  place  here.  It  need  onl}'  be  said  that  the  improvement 
is  often  striking,  but  if  coma  is  well  developed  it  is 
usually  temporary.  The  intravenous  route  is  the  one 
usually  selected  in  urgent  cases — i.e.,  in  cases  in  which 
time  is  of  importance. 

Gelatin  solutions  have  been  used  intravenously  in 
aneurism,  internal  hemorrhages,  haemophilia,  and  other 
hemorrhagic  conditions.  The  subcutaneous  route  is  the 
one  ordinarily  chosen,  the  mouth  and  rectum  being  used 
at  the  same  time.  The  intravenous  route  is  hardly  justi- 
fiable, and  indeed  the  whole  matter  is  still  subjudice. 

Intravenous  feeding  has  been  tried  but  is  too  dangerous 
to  be  of  practical  value. 

Technique. — This  varies  with  the  substance  to  be  intro- 
duced or,  more  properly,  with  the  amount  of  fluid  used. 
Small  quantities,  as  in  the  case  of  mercury  or  of  quinine, 
are  best  inserted  directly  into  the  vein.  The  arm  is 
constricted  by  a  bandage  above  the  elbow  so  as  to  shut 
off  the  return  of  blood  and  distend  the  veins.  The  largest 
vein  near  the  bend  of  the  elbow  is  selected,  and  the  field 
is  rendered  sterile  by  scrubbing  with  soap  and  then  with 
corrosive  sublimate  solution.  The  sterilized  needle  is 
then  introduced  directly  into  the  vein  through  the  skin. 
It  must  point  upward  in  the  direction  of  the  circulation. 
The  bandage  is  then  removed  and  the  injection  is  slowly 
made.  If  the  needle  has  not  entered  the  vessel  a  small 
tumor  will  be  formed  and  the  attempt  must  be  repeated. 
The  solution  should  always  be  warm  when  introduced. 
Any  syringe  may  be  used  which  has  a  capacity  of  several 
drachms  and  which  may  be  sterilized  by  boiling.  The 
ordinary  antitoxin  syringe,  made  wholly  of  glass  and 
packed  with  string,  is  as  good  as  any.  The  only  difB- 
culty  is  in  getting  the  needle  into  the  vein.  This  is  much 
lessened  if  care  be  taken  to  use  a  new  and  very  sharp 
needle.  The  writer  has  easily  inserted  a  needle  into  one 
of  the  comparatively  small  veins  of  the  wrist.  The  vein 
is  not  injured  and  many  injections  may  be  made  at  the 
same  point  without  producing  any  appreciable  change 
in  the  walls  of  the  vessel. 

For  the  introduction  of  large  quantities  of  fluid  it  is 
probably  better  to  insert  a  cannula.  After  applying  a 
bandage  and  rendering  the  field  of  operation  sterile,  as  be- 
fore, the  vein  is  exposed  by  an  incision  and  a  double  liga- 
ture is  passed.  The  lower  ligature  is  tied  and  the  vein  is 
partly  opened  by  snipping  with  scissors.  Into  the  open- 
ing thus  made  a  glass  cannula  is  inserted,  or  if  this  he  not 
at  hand  a  dulled  hollow  needle.  The  other  ligature  is 
now  tightened  about  the  cannula  and  the  fluid  is  allowed 
to  flow  in  from  a  height  of  one  or  two  feet.  Before  start- 
ing the  flow  every  precaution  must  be  taken  to  see  that 
the  fluid  contains  no  air.  The  injection  is  to  be  made 
slowly,  at  least  fifteen  minutes  being  taken  for  the  intro- 
duction of  a  quart.  The  best  temperature  is  about  110° 
F.  After  the  operation  is  over  the  cannula  is  removed  and 
the  incision  is  closed  and  dressed.  Every  precaution 
should  be  taken  to  have  the  fluid  and  its  container,  all 
instruments  and  tubes,  and  the  hands  of  the  operator 
sterile.  A  glass  irrigating  apparatus  with  rubber  tubing 
may  be  used,  or  in  an  emergency  a  rubber  fountain 
syringe,  sterilized  by  boiling.  But  the  best  apparatus 
consists  of  a  large  flask  with  a  rubber  stopper  arranged 
like  a  wash  bottle.  Through  two  holes  in  the  stopper 
glass  tubes  are  passed.  One,  for  the  purpose  of  admit- 
ting air  when  the  flask  is  inverted,  leads  to  the  bottom, 
and  the  other  to  which  the  rubber  tube  is  attached  leads 
just  through  the  stopper.  The  whole  apparatus  filled 
with  fluid  may  be  sterilized  in  the  steam  sterilizer,  or  if 
an  ordinary  chemical  flask  is  used  it  may  be  boiled  over 
a  tripod.  Salph  G.  Larrahee. 


194 


REPEKENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Intravenous  Injec- 
Intubation.   [tlons. 


References. 
Mercury. 

BaccelU:  Berlin.  Win.  Wooh.,  March  26th,  1894.    See  also  Therap. 

Gazette,  June  ISth,  1894.  • 
De  Kesmarky :  Eev.  M^d.-ehlr.  des  Mai.  des  Femmes,  May  35th,  1895. 
Dinkier:   Berl.  klin.  Wooh.,  May  13th  and 

ZOth,  1895. 
Galezowskl:    Efic.    d'Ophtal.,    December, 

1896 
Lane:'  Brit.  Med.  Jour.,   December  13th, 

1896. 
Lindstiom :  Presse  mM.,  No.  4a,  1898. 
Marshall :  Lancet,  April  1st,  1899. 
Chopping:  N.  Y.  Lancet,  April,  1899. 
Pyle:  Med.  News,  February  23d,  1895. 


Intubation  Instruments. — The  tubes  are  made  of  hard 
rubber  (the  older  metal  tubes  were  found  to  promote  the 
deposit  of  lime  salts  about  the  lumen  and  caused  damage 
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INTUBATION.— In  1856  Bouchut  suggested  and  act 
ually  practised  a  crude  method  of  intubation,  which, 
however,  the  ridicule  of  his 
confreres  soon  forced  him  to 
abandon.  Before  this  time, 
catheterization  of  the  larynx 
had  been  practised  to  a  certain 
extent  for  the  temporary  re- 
lief of  urgent  symptoms  of 
stenosis,  but  with  little  success. 
In  1880  Dr.  Joseph  O'Dwyer, 
of  New  York,  with  no  previous 

knowledge  of  the  experiments  of  Bouchut,  began  to 
study  the  subject  of  intubation.  This  work  extended 
over  a  period  of  three  years  and  was  performed  at  the 
New  York  Foundling  Hospital,  where  the  operation  of 
tracheotomy  had  given  such  fatal  results  that  it  had 

HI 


Fig.  2941.— Introducer,  with  Obturator  and  Tube  in  Place,    a.  Ob- 
turator. 


metal  scale  for  determining  the  proper  tube  for  a  given 
age  accompanies  each  set  of  instruments.  The  tubes 
(Fig.  3940,  Nos.  II.  and  III.)  are  long  enough  to  reach 
nearly  to  the  bifurcation  of  the  trachea,  thus  lessening  the 
chance  of  obstruction  by  loose  membrane.  The  retain- 
ing swell  is  sufficiently  full  to  keep  the  tube  in  place  and 
yet  small  enough  to  allow  of  ready  expulsion  when  the 
lumen  is  blocked.  The  neck  is  narrow  and  adapted  to 
the  grip  of  the  vocal  cords. 

Ulcerations  were  found  to  be  caused  by  the  earlier 
tubes  at  three  points:  1.  In  the  cricoid  division  of  the 
larynx  (the  narrowest  part) ;  this  is  obviated  by  using  the 
smallest  possible  tube  for  a  given  age.  3.  At  the  base 
of  the  epiglottis;  this  is  avoided  in  the  modern  tubes  by 
giving  the  head  a  backward  sweep  and  leaving  a  good 
deal  of  material  at  its  anterior  part,  thus  distributing  the 


Fig.  3942.— Extractor ;  all  the  Parts  are  Detachable. 


Fig.  2940.— Intubation  Tubes.    No.  I.,  Granulation  tube;   No.  IL, 
lateral  view  of  ordinary  tube ;  No.  III.,  anterior  view  of  the  same. 

long  since  been  abandoned.  After  many  failures  and  a 
few  partial  successes.  Dr.  O'Dwyer  gave  to  the  world 
the  perfected  instruments  as  they  are  made  to-day. 


pressure  at  this  point.  3.  At  the  end  of  the  tube 
and  caused  by  the  movement  of  the  trachea  against 
it ;  this  is  avoided  by  making  the  end  bulging  and 
well  rounded  off. 

A  general  idea  of  the  tubes,  introducer  (Fig. 
8941),  gag,  and  extractor  (Fig.  2943)  may  be  ob- 
tained from  the  accompanying  illustrations.  The 
obturator  (Fig.  .3941,  a),  one  for  each  tube,  fits  into  the 
introducer  and  is  released  from  the  tube  by  the  thumb  of 
the  operator  pushing  forward  the  button  at  x.    The  mouth 


Fig.  3943.— Mouth  Gag. 

gag  (Fig.  3943)  is  a  powerful  instrument  and  need  not 
be  used  in  young  infants  as  it  has  the  undesirable  prop- 
erty of  lacerating  toothless  gums. 

In  addition  to  the  regular  tubes  there  are  tubes  espe- 
cially adapted  to  getting  rid  of  loose  pseudo-membrane. 
These  are  hollow  cylinders  of  different  sizes  and  of  large 
calibre  (Fig.  3944),  short  enough  not  to  push  down  the 
membrane  and  long  enough  to  reach  below  the  cricoid 
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conslrictloii.  They  have  no  retaining  swell  and  it  is 
therefcire  necessary  to  use  the  largest  size  possible,  -wedg- 
ing it  into  the  larynx.     On  no  account  should  these  tubes 


Fk;,  2Di4.— False  Membrane  Tube,  Btted  to  .special  obturatur  and  introducer,    tt,  The  tube  alone. 


be  left  in  position  for  more  than  a  few  hours,  as 
pi-e.ssure  caused  by  tlieni  will  do  great  dam- 
age to  the  larynx. 
Giitnulation  tubes  (Fig.  2940,  No.  I.)  are  constructed 
for  ca.ses  in  "which  previous  intubation  has  caused  the 
formation  of  gramilation  tis.sue  about  the  laiynx.  The_y 
differ  from  the  ordinaiy  tubes  in  Jiaving  a  large  built-up 
head,  'which  rides  above  tlie  granulations  and  by  jiressure 
tends  to  hasten  their  alisorption. 

AVitli  tlic  exception  of  the  sliort  tidje  of  Bayeux,  which 
possesses  the  sole  advantage  of  l)eing  lietter  adapted  to 


ments,  many  of  -n'iiich  have  been  discarded  as  useless  and 
all  are  totally  unnecessary.     The  O'Dwyer  instruments 
as  made  by  a  reliable  manufacturer,  meet  all  the  require- 
ments for  which  they  were 
intended. 

The  vast  majority  of 
cases  requiring  intubation 
iire  due  to  laryngeal  dipli- 
tlieria.  Other  conditions 
i-arely  requiring  the  oper- 
ation are  pseudo-diplitheria 
(streptococcus)  of  the  la- 
rynx, catarrhal  laryngitis, 
and  laryngismus  stridulus! 
W/ieii  to  liitv/jate.—'Wil'h 
the  use  of  antitoxin  it  is 
generally  considered  better  practice  to  wait  for  marked 
symptoms  of  stenosis,  provided  the  patient's  condition  is 
favorable,  before  resorting  to  operation,  in  the  Jiope  that 
the  serum,  which  is  to  be  given  in  large  doses  at  the  first 
suspicion  of  laryngeal  diphtheria,  may  do  away  with  the 
neces.sity  for  operative  interference. 

Tlie  symptoms  calling  for  operation  are  progressive 
dj'spncea,  labored  breathing  and  cyanosis,  retraction  of 
the  tissues  about  the  epigastrium  and  clavicles,  dimin- 
islied  respirator}'  murmur  over  the  lung  bases,  physical 
depression,  and  a  failing  i^ulse. 


Fiu,  39i5.— Intubation.    Correct  |ii 


sition  of  oiierator,  patient,  and  assistants.    First  position  of  tbe  tube. 


the  operation  of  enucleation  or  removal  by  i)rcssnre 
through  the  trachea,  it  is  unnecessary  to  mc'ntiou  liere 
any  of  the  so-called  modilications  of  O'Dwyer's  instru- 


Ti'i-hin'iiiie  of  t/ic  0;(,';r/?/V)H.— Intubation  may  be  per- 
formed with  the  patient  in  either  the  upright  or  the  dorsal 
position,  tlie  former  being  generally  preferred.     In  either 
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case  the  patient  is  wrapped  from  the  neck  downward  in 
a  sheet  or  light  blanliet  which  includes  the  shoulders, 
arms,  and  hands,  care  being  taken  to  avoid  a  bulky  roll 
in  front  of  the  neck,  which  interferes  with  the  handle  of 
the  introducer  at  the  beginning  of  the  operation.  The 
nurse  sits  upright  in  a  straight-back  chair,  holding  the 
child  firmly  against  her  left  breast  and  shoulder,  by 
crossing  the  arms  in  front  of  the  child's  body  outside  of 


Fig.  2946.— The  Tube  Just  Engaged  in  the  Larynx. 

the  wrapper.  The  legs  of  the  patient  are  gripped  firmly 
between  the  knees  of  the  nurse,  the  assisting  physician 
standing  behind  the  chair  grasps  the  patient's  head  be- 
tween his  hands  and  holds  it  perfectly  straight  in  a  posi- 
tion as  though  the  child  hung  from  the  top  &f  its  head. 

The  operator,  seated  or  standing  directly  in  front  of 
the  patient,  inserts  the  mouth  gag  well  back  between  the 
jaws  of  the  left  side,  opens  the  mouth  widely  and  gives 
the  handle  of  the  instrument  to  the  assistant  who  includes 
it  between  his  left  hand  and  the  patient's  cheek.  A  tube 
of  the  proper  size  having  been  selected  and  its  eye 
threaded,  preferably  with  braided  silk,  care  is  taken  to 
see  that  it  slips  easily  from  the  obturator,  which  has  been 
previously  fitted  to  the  introducer.  The  operator  then 
inserts  his  left  index  finger  into  the  patient's  mouth, 
hooks  back  the  epiglottis,  crowds  the  finger  as  much  as 
possible  to  the  left  and  passes  the  tube,  in  the  middle  line 
along  it,  and  just  under  its  edge  until  the  tip  of  the  tube 
engages  in  the  glottis  (Fig.  3946).  The  handle  of  the  in- 
troducer is  at  first  depressed  and  nearly  parallel  to  the  pa- 
tient's body ;  as  the  tube  approaches  the  larynx,  the  handle 
is  gradually  raised  until  the  tube  actually  engages  in  the 
chink  of  the  glottis,  when  the  elevation  of  the  introducer 
should  be  abrupt  so  that  the  tube  points  directly  down 
the  trachea.  By  gentle  pressure  it  is  passed  downward 
until  the  introducer  lies  crowded  against  the  tongue  (Fig. 
3947).  The  left  forefinger  is  then  taken  from  the  epi- 
glottis and  placed  on  the  head  of  the  tube,  which  with  a 
gentle  thrust  it  pushes  home  at  the  same  time  that  the  ob- 
turator is  released  and  withdrawn  from  the  mouth  (Fig. 
2948).    The  left  forefinger  and  gag  are  then  removed. 

The  characteristic  respiratory  sound,  cough,  and  ex- 
pectoration, together  with  immediate  relief  from  the 
dyspnoea,  indicate  that  the  tube  is  in  position.  The 
string  is  left  in  for  fifteen  or  twenty  minutes  to  make  cer- 


tain that  the  calibre  of  the  tube  is  free  from  obstruction 
by  loose  membrane  or  thick  mucus,  after  which  one  end 
of  it  is  severed  close  to  the  angle  of  the  mouth,  and  while 
the  left  forefinger  holds  the  tube  in  place  it  is  quickly 
pulled  out.  It  is  not  necessaiy,  as  a  rule,  to  insert  the 
mouth  gag  for  this  purpose.  In  infants,  the  string  may 
be  left  in  place  during  the  entire  period  of  intubation.  In 
such  a  case  it  is  to  be  hooked  up  behind  the  ear  and  fastened 
to  the  cheek  by  a  bit  of  adhesive  plaster.  In  older  chil- 
dren it  causes  annoyance,  may  bo  pulled  on  with  conse- 
quent removal  of  the  tube,  and  is  veiy  apt  to  be  severed 
by  the  back  teeth.  The  points  to  be  emphasized  in  the 
operation  are,  in  brief:  Hold  the  introducer  lightly  be- 
tween the  thumb  and  fingers,  using  no  force.  Keep  the 
introducer  as  nearly  as  possible  in  the  median  line.  Be 
sure  that  the  position  of  the  child  is  correct  and  that  it 
is  held  absolutely  immobile.  See  that  everything  is  in 
readiness  before  beginning  the  operation.  If  not  success- 
ful in  introducing  the  tube  at  the  first  trial,  begin  all 
over,  making,  if  necessary,  repeated  short  attempts  rather 
than  a  single  prolonged  one. 

Dr.  Bryant  of  the  Willard  Parker  Hospital  prefers  to 
intubate  with  the  patient  in  the  dorsal  position.  Here 
the  same  rules  apply  as  those  given  for  the  upright  posi- 
tion. The  dorsal  position  has  the  advantage  of  making 
the  operation  possible  without  the  aid  of  assistants.  For 
this  purpose  the  child  is  wrapped  up  as  above  described 
and  placed  on  a  table.  The  operator's  knee  is  pressed 
between  the  patient's  thighs,  the  gag  is  introduced  and 
allowed  to  hang  in  place,  and  the  tube  ,is  passed  in  the 
usual  way.  It  need  not  be  said  that  this  method  of 
operation  necessitates  great  skill  on  the  operator's  part, 
and  should  never  be  attempted  unless  assistance  is  abso- 
lutely unattainable. 

ExTUBATiON. — In  the  removal  of  the  tube,  the  patient's 
position  should  be  the  same  as  that  adopted  for  its  intro- 


Fio.  2947.— The  Tube  Passed  well  Into  the  Larynx, 
flat  on  the  tongue. 


The  introducer 


duction;  the  left  forefinger  is  placed  on  the  arytenoid 
cartilages,  the  epiglottis  is  hooked  up  as  the  finger  passes 
over  it,  the  beak  of  the  extractor  is  passed  to  the  centre 
of  the  pulp  of  the  finger,  and  then  to  its  extreme  end, 
which  marks  the  posterior  boundary  of  the  glottis  in  the 
median  line,  and  then  the  handle  of  the  extractor  is 
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abruptly  elevated,  with  the  result  that  the  beak  of  the  in- 
strument is  pried  forward  from  the  finger  tip  into  the 
opening  of  the  tube.    If  difficulty  is  experienced  with 


Fig.  2948.— The  Left  Forefinger  Thrusting  the  Tube  In  Place  and 
Holding  it  until  the  Ohturator  is  Released  and  Removed  from  the 
Mouth. 

this  method  of  extraction,  the  tube  may  be  removed  by 
the  same  method  employed  in  introducing  it,  i.e.,  the 
extractor  is  passed  along  and  under  the  index  finger, 
which  is  holding  back  the  epiglot- 
tis. 

Care  should  be  taken  to  regulate 
the  degree  of  opening  of  the  jaws 
of  the  extractor  by  means  of  the 
guard  screw  (Fig.  3942,  a),  in 
order  to  avoid  laceration  of  the 
tissues  by  their  wide  separation, 
during  ineffectual  attempts  to  find 
the  opening  of  the  tube.  The 
spring  of  the  extractor  should  not 
be  touched  until  the  beak  of  the 
instrument  is  engaged  in  the  tube. 
As  in  introducing  the  tube,  no  force 
is  necessary. 

Removal  of  the  tube  by  "enu- 
cleation" has  been  practised  to 
some  extent.  The  short  tubes  of 
Bayeux  already  referred  to  are  bet- 
ter adapted  to  this  method,  al- 
though the  operation  is  possible 
with  O'Dwyer's  tubes.  The  child 
is  held  head  downward,  while 
pressure  is  made  on  the  trachea 
just  below  the  point  of  the  tube. 
This  operation,  while  it  is  not  to 
be  relied  upon,  especially  with  the 
O'Dwyer  tubes,  is  certainly  worthy 
of  a  trial  in  an  emergency,  as  for 
instance  when  there  is  a  sudden 
blocking  of  the  tube  which  is  not 
followed  by  expulsion.  In  cases  also  in  which  the  tube 
has  slipped  below  its  proper  position,  it  is  perhaps  bet- 
ter to  try  this  method  rather  than  risk  pushing  the  tube 
farther  down  with  the  extractor. 


WJien  to  Extvhate. — With  the  use  of  antitoxin,  the  time 
during  which  a  tube  need  be  retained  has  been  materially 
shortened  and  reintubation  is  much  less  frequently  re- 
quired. The  retention  of  the  tube  is  dependent  on  the 
general  condition  of  the  patient,  the  amount  of  toxaemia 
present,  the  condition  of  the  pulse  and  temperature,  the 
presence  of  membrane  in  the  pharynx,  and  the  age  of  the 
patient.  Children  under  two  years  of  age  usually  require 
the  tube  for  from  one  to  two  weeks,  older  children  for  five 
days  or  less.  Blocking  of  the  tube  with  false  membrane 
or  thick  mucus  is  usually  an  indication  for  immediate  re- 
moval. In  the  majority  of  such  cases  the  tube  is  expelled 
spontaneously.  Before  resorting  to  extraction,  attempts 
may  be  made  to  get  rid  of  the  membrane  by  giving  small 
doses  of  whiskey  and  water  in  order  to  excite  coughing, 
or  the  child  may  be  inverted  and  struck  sharply  on  the 
back. 

Bangers  and  Difficulties  of  the  Operation. — There  are  no 
dangers  to  life  at  the  hands  of  an  expert  operator  from 
the  operation  itself.  No  physician  should  undertake  to 
intubate  a  living  child  without  thorough  practice  on  the 
cadaver.  Without  such  experience,  tracheotomy  is  much 
to  be  preferred,  for  the  field  of  operation  is  then  beneath 
the  eye  of  the  physician.  Dangers  from  the  operation  in 
unskilled  hands  are :  asphyxia  from  prolonged  and  awk- 
ward attempts  at  intubation,  laceration  of  the  soft  parts, 
with  the  extractor  as  well  as  the  tube,  and  the  making 
of  false  passages,  generally  through  the  ventricles  of  the 
larynx.  > 

"  Pushing  down  false  membrane  "  has  been  erroneously 
made  responsible  for  many  deaths  during  the  operation. 
This  accident  occasionally  occurs,  in  which  case  the  tube 
should  be  quickly  removed  by  the  still  attached  string 
when  the  membrane  will  usually  be  expelled.  In  some 
cases  it  may  be  necessary  to  use  false  membrane  tubes 
for  a  little  while. 

Subglottic  stenosis  (so-called  oedema)  may  rarely  be 
the  cause  of  difficulty  in  performing  intubation.  This 
occurs  at  the  cricoid  division  of  the  larynx  (the  narrowest 
part)  and  may  necessitate  a  certain  degree  of  force  in 
order  to  push  the  tube  through  the  constriction. 

Betained  Tube. — Conditions  requiring  frequent  re-intu- 
bations are :  persistence  of  the  laryngeal  membrane,  cede- 


FiG.  2949.— Latest  Design  of  Case  Containing  a  Set  of  O'Dwyer's  Instruments. 


ma,  ulcerations  about  the  cricoid  cartilage,  leading  oc- 
casionally to  collapse  of  the  cartilaginous  framework  of 
the  larynx,  cicatricial  contractions,  granulations,  and  ab- 
ductor paralysis. 
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Gwre  and  Feeding  of  Intubated  Children.— In  the  ma- 
jority of  cases  of  intubation  the  children  soon  learn  to 
take  food  in  the  ordinary  way.  If,  however,  this  is  not 
possible,  Casselberry's  position  may  be  necessary  at  least 
for  a  short  time.  In  this  method  the  patient's  head  hangs 
back  over  the  lap  of  the  nurse  at  an  angle  of  forty -five 
degrees,  the  feet  are  elevated  on  a  chair,  and  food  is  given 
with  a  spoon  or  from  a  bottle. 

Gavage  is  preferred  by  some  physicians  during  the  en- 
tire time  of  intubation.  It  is  certainly  contraindicated 
when  the  pharynx  is  congested  and  painful.  Rectal 
feeding  should  be  regarded  as  a  last  resort.  Semi-solids 
are  more  easily  taken  than  liquids.  Food  should  be  given 
at  short  intervals  and  in  such  quantities  as  the  child  will 
take. 

Nasal  irrigation  in  cases  of  concurrent  nasal  diphtheria, 
is  not'  contraindicated  in  intubated  cases.  Pharyngeal 
irrigation  had  best  be  omitted.  To  avoid  the  necessity 
of  reintubation  Dover's  powder,  gr.  i.,  or  morphine  sul- 
phate, gr.  ^V-A>  ™8,y  be  given  a  short  time  before  the 
tube  is  removed,  and  repeated  afterward  if  necessary. 
Other  useful  measures  to  the  same  end  are  hot  poultices 
over  the  throat,  hot  baths,  and  steam  inhalation.  Calm- 
ing and  amusing  the  child  are  also  of  great  service. 

The  more  recent  statistics  of  iiitubation  show  that  with 
the  early  use  and  proper  dosage  of  antitoxin  the  oper- 
ation detracts  but  little  if  at  all  from  the  chances  of  re- 
covery from  laryngeal  diphtheria.  Thus  Waxham  has 
reported  forty  intubations,  with  a  mortality  of  five  per 
cent. 

The  advantages  of  intubation  over  tracheotomy  are  in 
brief :  That  the  former  is  bloodless,  requires  no  anaesthetic 
or  the  help  of  trained  assistants,  is  performed  in  a  few 
seconds,  and  the  after-care  of  the  patient  is  much  less 
than  in  tracheotomized  cases.  Finally ,_it  would  seem  to 
be  very  poor  judgment  on  the  physician's  part  to  inflict 
an  open  wound  in  order  to  tide  a  patient  over  a  difficulty 
often  (with  the  use  of  antitoxin)  of  only  a  few  hours' 
.'  duration. 

Intubation  for  the  relief  of  chronic  stenosis  due  to  cica- 
trices from  wounds,  syphilitic  lesions,  etc.,  as  well  as  for 
the  removal  of  a  retained  tracheotomy  cannula,  was  sug- 
gested and  practised  by  Dr.  O'Dwyer  with  excellent  re- 
sults. The  details  of  the  operation  cannot  here  be  entered 
into.  Suffice  it  to  say  that  its  success  depends  largely  on 
the  ingenuity  and  skill  of  the  operator  in  having  tubes 
fashioned  to  the  various  conditions  encountered. 
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INTUSSUSCEPTION.— The  prolapse  of  one  part  of 
the  intestine  into  the  lumen  of  the  adjoining  part  is  called 
an  intussusception.  The  included  portion  is  called  the  in- 
tussusceptum,  the  receiving  portion  the  intussuscipiens. 

The  condition  is  uncommon,  and  many  physicians  of 
large  experience  have  never  seen  a  single  case.  Among 
13,641  cases  of  disease  of  which  the  diagnosis  is  recorded 
in  recent  hospital  reports  in  New  York  City,  there  are 
only  two  such  cases.  Much  attention,  however,  has  re- 
cently been  called  to  the  condition,  and  the  increasing 
number  of  reports  suggests  that  when  the  possibility  of 


this  condition  is  in  the  mind  of  the  examiner  the  diagno- 
sis will  be  made  more  frequently. 

Cause. — Little  is  definitely  known  of  the  cause  of  in- 
tussusception. In  peristalsis  there  are  temporary  con- 
tractions of  the  circular  muscle  fibres  of  the  intestine.     It 


Fig.  2950.— Intussusception.  (After  Braun.)  The  lower  end  of  the 
ileum,  the  csecum,  and  a  part  of  the  colon  have  prolapsed  into  the 
colon,  a.  Appendix  vermlformis;  a',  CEecum;  c,  wrinkling  of 
sheath  which  permits  much  mobility. 

is  easily  conceivable  that  in  rare  instances,  under  certain 
irritations,  this  contraction  should  be  prolonged  and  that 
the  contracted  part,  with  or  without  the  action  of  the 
longitudinal  fibres,  should  slip  into  the  lumen  of  the  ad- 
jacent part  of  the  intestine  and  thus  form  an  intussuscep- 
tion; and  it  is  generally  believed  that  most  intussuscep- 
tions are  formed  in  this  way.  A  polypus  or  other  new 
growth  or  a  foreign  body  may  also  drag  on  the  intestine 
and  thus  invaginate  it.  Leichtenstern,'  in  studying  the 
records  of  320  cases,  found  that  polypi  were  present  in 
30  and  that  in  34  others  there  were  cancers,  strictures, 
masses  of  undigested  food,  or  other  foreign  bodies. 

Occurrence. — The  condition  occurs  generally  in  chil- 
dren. Curtis,*  in  his  comprehensive  article  in  the  former 
edition  of  this  work,  gives  the  following  table  of  ages : 


Age. 

Before  11  years 

Between  11  and  20  ypars . 
Between  21  and  40  years . 
Between  41  and  60  years . 
Over  60  years 


Acute  cases. 

Chronic  cases. 

Per  cent. 

Per  cent. 

53 

28 

12 

10 

20 

47 

11 

12 

4 

4 

He  found  that  children  not  over  one  year  of  age  furnish 
29  per  cent,  of  the  cases  of  intussusception. 

'The  location  of  the  intussusception  is  most  commonly 
at  the  ileo-csecal  opening. 

Leichtenstern  found  the  following  distribution:  Ileo- 
csecal,  44  per  cent. ;  enteric,  30  per  cent. ;  colic,  18  per 
cent. ;  ileo-colic,  8  per  cent.  The  cases  of  intussuscep- 
tion in  the  small  intestine  were  almost  entii-ely  confined 
to  the  ileum  and  the  lower  part  of  the  jejunum.  There 
are,  however,  records  of  a  very  few  rare  cases  of  intus- 
susception of  the  duodenum. 

Curtis  noted  that  three-fourths  of  the  cases  in  children 
under  one  year  of  age  were  ileo-csecal,  the  mobility  of 
the  cfficum  and  entire  colon  being  greater  in  early  life. 

Symptoms. — The  symptoms  which  are  most  commonly 
present  are  the  following :  1.  Abdominal  pain.  3.  Vom- 
iting. 3.  Constipation.  4.  The  presence  of  a  tumor 
within  the  abdomen.  5.  The  passage  of  blood  and  mucus 
from  the  rectum.  6.  The  presence  of  the  intussuscep- 
tum  so  near  the  rectum  that  it  can  be  felt  by  the  finger. 
7.  Shock. 

Pain  usually  comes  on  suddenly,  often  without  any 
preceding  illness  or  injury.  The  patient  usually  twists 
and  turns  until  he  has  reached  the  position  which  is  least 
uncomfortable,  possibly  flexing  the  thighs  on  the  body. 

Vomiting  is  usually  persistent,   first  of  the  stomach 
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contents,  then  of  the  intestinal  contents ;  the  character 
of  the  material  vomited  depends  on  the  site  of  the  con- 
striction, and  it  need  not  be  distinctly  fsecal.  Persistent 
vomiting  should  always  lead  one  to  examine  very  care- 
fully for  the  other  symptoms  of  intussusception. 

Constipation  must  of  course  be  present  wlien  the  intes- 
tine is  occluded,  but  the  contents  of  the  intestine  vi'hich 
are  below  the  occlusion  come  away  with  the  enemata, 
and  this  may  be  misleading  during  the  early  hours  of  the 
condition. 

Abdominal  Tumor.— The  intussusception  may  fre- 
quently be  felt  within  tlie  abdomen.  It  is  generally  de- 
scribed as  a  sausage-shaped  mass,-  usually  lying  near  the 
ileo-cffical  region.  The  possibility  of  feeling  it  depends 
largely  on  the  presence  or  absence  of  inflammation  and 
tympanites.  If  there  is  enough  inflammation  to  cause 
reflex  rigidity  of  the  abdominal  muscles,  it  may  be  diffi- 
cult or  even  impossible  to  feel  the  mass ;  if  this  rigidity 
is  excessive  and  if  there  is  tympanites,  it  will  probably 
be  Impossible  to  distinguish  the  mass  without  putting 
the  patient  under  the  influence  of  an  ansesthetic.  Some- 
times a  very  long  piece  of  the  ileum  slides  into  the  colon, 
and  it  may  evea  pass  through  its  entire  length  as  far  as 
the  rectum ;  in  such  instances  instead  of  a  sausage-shaped 
tumor  there  would  be  a  tumefaction  throughout  the  entire 
length  of  the  colon,  which  might  be  very  indefinite  to  the 
touch.  Again,  in  very  rare  instances  the  intussusception 
is  in  the  upper  part  of  the  intestine  close  under  the  liver, 
whei-e  it  cannot  be  felt.  It  may  be  under  the  ribs,  and 
hence  impalpable,  even  when  it  is  located  lower  in  the 
small  intestine.  Erdmann  ^  states  that  in  three  of  his  nine 
cases  no  tumor  could  be  found  before  operation,  although 
the  ablest  of  pediatric  diagnosticians  had  carefully  pal- 
pated the  subjects.  Operation  was,  however,  performed 
on  account  of  the  symptoms,  and  in  two  of  the  cases  the 
tumor  was  fouod  under  the  ribs  in  the  left  hypochon- 
driac region ;  in  the  third  it  was  under  the  right  lobe  of 
the  liver. 

Tlie  Passage  of  Blood  or  Bloody  Mucus  from  the  rectum 
is  a  most  important  aid  to  diagnosis.  When  it  occurs  in 
conjunction  with  the  symptoms  already  enumerated,  it 
makes  the  diagnosis  almost  certain.  In  the  cases  in 
which  operation  has  been  done  it  has  been  among  the 
most  commonly  recorded  symptoms.  In  150  cases  studied 
by  Gibson,*  in  which  the  record  of  symptoms  was  not 
complete,  a  bloody  discharge  from  the  rectum  was  re- 
corded 38  times ;  vomiting,  35  times ;  intussusception  felt 
through  the  rectum,  23  times;  discharge  of  mucus,  and 
tenesmus,  12  times. 

Tlie  Palpation  of  the  Intussusception  throvgh  the  Rectum 
is  of  course  proof  positive  of  its  existence;  an  effort 
should  always  be  made  to  feel  it  tliere  in  suspected  cases. 
Its  presence  is  recorded  in  one-sixth  of  the  cases  in  Gib- 
son's table. 

Shock  and  Exhaustion  may  or  may  not  be  present.  Cur- 
tis states  that  as  a  rule  the  little  patients  remain  in  good 
condition  until  sufliering  and  want  of  food  lead  to  exhaus- 
tion. The  writer's  experience  corresponds  to  this.  Erd- 
mann found  shock  present  in  the  majority  of  his  cases. 

One  cannot  expect  to  find  all  of  these  symptoms  in  a 
single  case,  but  a  routine  search  should  be  made  for  all  of 
them  in  every  child  who  has  persistent  vomiting. 

Treatment. — Success  in  the  treatment  of  this  condi- 
tion depends  largely  upon  promptness  in  diagnosis. 
There  is  hai'dly  a  condition  in  medicine  or  surgery  in 
which  an  early  and  definite  diagnosis  is  more  important  for 
the  patient.  Before  adhesions  have  formed,  the  intussus- 
ception can  be  reduced  with  ease.  When  firm  adhesions 
have  formed,  reduction  is  difficult.  When  the  intussus- 
ception has  become  gangrenous,  the  condition  is  one  of 
the  most  formidable  known  to  surgery. 

Only  two  methods  of  treatment  need  be  considered :  (1) 
The  injection  of  liquids  or  gas  by  the  rectum;  and  (2) 
operation.  The  operative  method  is  coming  more  and 
more  into  prominence ;  the  use  of  enemata  is  being  made 
more  subordinate  each  year.  Many  children  have  died 
under  treatment  by  enemata  who  could  have  been  saved 
by  prompt  operation. 


The  objections  to  enemata  may  be  thus  stated :  (1)  They 
may  delay  operation  until  it  is  too  late;  3,  they  may  rup-' 
ture  the  intestine ;  (3)  it  is  very  difficult  to  determine 
whether  the  intussusception  has  been  reduced  by  them; 
(4)  if  the  intussusception  has  been  reduced,  it  is  much  more 
likely  to  recur  than  when  a  fold  has  been  made  in  the 
mesentery  and  stitched  according  to  Senn's  method. 
These  objections  are  based  upon  the  records  of  cases. 
Gibson,  whose  entire  tabulation  includes  two  hundred 
and  thirty-eight  cases  in  which  operation  has  been  done, 
gives  examples  to  show  how  real  they  are. 

The  first  objection  is  perhaps  the  most  important.  If 
the  diagnosis  is  once  made,  relief  should  be  obtained  with- 
out delay;  an  intussusception  should  be  dealt  with  as 
promptly  as  a  strangulated  hernia,  and  the  giving  of 
enemata  and  waiting  to  study  the  result  is  apt  to  cause 
most  dangerous  delay. 

The  following  cases*  show  the  danger  of  perforation: 
A  child  of  five  years  (case  recorded  by  Harrington)  was 
given  an  enema  under  a  hydrostatic  pressure  of  four  and 
one-half  feet,  on  the  fifth  day  of  the  Intussusception,  and 
the  ileum  was  found  to  be  perforated  as  a  direct  result  of 
the  pressure.  Fenwick  records  a  fatal  perforation  which 
occurred  in  a  child  of  six  months,  following  an  enema 
which  was  given  on  thrf  second  day  of  the  illness.  Re- 
duction apparently  occurred,  but  the  child  died  almost 
immediately,  and  the  autopsy  showed  ulceration  and  per- 
foration of  the  gut,  the  intussusception  not  having  been 
reduced.  Parkes  cites  a  case  in  which  an  injection  of 
one  pint  in  a  tliree-months-old  child  caused  a  perforation 
in  the  lower  part  of  the  intussusception,  which  was  found 
at  the  autopsy. 

A  change  in  the  size  or  location  of  the  invagination  or 
a  partial  reduction  may  be  easily  mistaken  for  a  complete 
reduction.  Instances  of  this  are  also  recorded  in  Gibson's 
tables. 

Gibson  also  calls  attention  to  many  instances  of  the  re- 
turn of  the  intussusception  after  it  had  once  been  reduced 
by  enemata.  Of  course  this  may  occur  after  operation, 
but  if  the  mesentery  is  folded  longitudinally  and  then 
stitched  it  is  less  likely  to  do  so. 

The  following  rules  for  the  use  of  rectal  injections  may 
be  given: 

1.  Only  water  or  bland  liquids  should  be  used,  since 
the  pressure  of  air  or  other  gases  cannot  be  accurately 
measured. 

3.  The  column  of  liquid  should  not  be  more  than  three 
feet  higli.  Pick  *  limits  the  height  to  three  feet  and  the 
amount  to  one  and  one-half  pints  for  a  child  under  one 
year  of  age. 

3.  Enemata  should  be  used  only  in  the  early  stages  of 
the  intussusception.  Gibson  would  limit  their  use  to  the 
first  two  days.  He  found  that  in  at  least  three  of  the 
cases  recorded  as  treated  on  the  first  day  of  the  disease, 
more  than  a  simple  reduction  of  the  intussusception  was 
needed;  in  one  of  them  the  colon  was  beginniDg  to 
slough.  Erdmann  considers  the  use  of  enemata  justi- 
fiable in  all  cases  of  less  than  twenty -four  hours'  dura- 
tion. 

4.  If  the  enema  is  to  be  given,  all  the  preparations  for 
operation  should  be  made,  and  unless  there  is  definite 
proof  that  the  intussusception  has  been  reduced  the  ab- 
domen should  be  opened. 

Operation. — The  operation  of  choice  is  the  opening  of 
the  abdomen  and  the  reduction  of  the  intussusception  by 
manipulation  and  pressure  from  below  without  pulling 
on  the  intestine.  A  plait  may  then  be  stitched  in  the 
mesentery  in  the  hope  of  preventing  a  recurrence. 

The  use  of  enemata  to  aid  in  this  reduction  after  the 
abdomen  has  been  opened  may  be  of  very  great  assist- 
ance. Brewer'  reports  a  case  of  five  days'  duration  in 
which  a  part  of  the  ileum,  the  crecum,  and  nearly  half  of 
the  colon  had  prolapsed  into  the  remaining  part  of  the 
colon  so  as  to  be  palpable  at  the  rectum ;  dense  adhesions 
were  present,  but  the  patient  was  put  in  the  Trendelen- 
burg posture  and  the  rectum  distended  by  saline  solution. 
By  the  combined  use  of  taxis,  traction,  pressure  of  saline 
solution,  and  the  manual  breaking  up  of  adhesions  he- 
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tween  the  ileum  and  colon,  the  intussusception  was  finally 
reduced  and  the  patient  recovered. 

There  are  many  instances  in  which  the  reduction  of 
the  iutussusception  has  been  impossible.  The  intestinal 
wall,  when  deprived  of  its  circulation  and  subjected  to 
so  much  pressure,  becomes  weakened  and  may  rupture 
even  under  very  gentle  manipulation ;  or  the  operator 
may  see  that  further  manipulation  will  rupture  it,  and 
hence  decide  to  do  a  resection  at  once. 

Under  these  conditions  the  following  procedures  are 
to  be  considered : 

1.  Resection  of  the  diseased  intestiup  and  union  of  its 
ends  by  suture  or  by  a  Murphy  button. 

2.  Removal  of  the  intussusceptum  through  a  longitu- 
dinal opening  in  the  intestine  which  holds  it,  and  suture 
of  the  intestinal  walls  where  the  intussusceptum  enters 
the  intussuscipiens. 

3.  The  formation  of  an  artificial  anus  in  tlie  hope  of 
restoring  the  continuity  of  the  intestine  at  a  later  time. 

Intestinal  resection  and  union  of  the  divided  ends  is 
the  operation  of  choice,  and  will  probably  save  more  lives 
than  any  other  method  of  dealing  with  the  condition.  It 
has  two  distinct  advantages  over  the  second  method :  (1) 
The  section  may  be  so  placed  that  healthy  parts  of  intes- 
tine are  used  for  approximation ;  (3)  there  is  the  minimum 
danger  of  sepsis  from  handling  of  the  inflamed  intussus- 
ception. 

There  are,  however,  instances  in  which  the  second 
method  is  preferable.  For  example,  in  the  case  of  an  in- 
tussusception in  the  large  intestine  when  the  lack  of 
mesentery  makes  approximation  of  the  ends  of  the  in- 
testine very  difficult,  it  may  be  better  to  take  advantage 
of  adhesions  which  already  exist  at  the  upper  margin  of 
the  invagination. 

It  is  generally  conceded  that  an  end-to-end  union  is 
better  than  a  lateral  anastomosis,  as  there  is  less  danger 
of  cicatricial  contraction.  Whether  the  end-to-end  union 
should  be  made  with  a  Murphy  button  or  by  suture  de- 
pends on  the  practice  of  the  individual  surgeon.  The 
present  tendency  is  to  use  Murphy  buttons.  In  intestinal 
resection  after  strangulated  hernia  they  have  been  of 
great  aid.  Peterson,"  for  instance,  in  studying  the  cases 
from  Czerny's  clinic  in  Heidelberg,  reports  15  cases  of 
primary  resection  with  8  deaths  prior  to  1898,  a  mortality 
of  60  per  cent. ;  and  13  primary  resections  with  1  death 
since  1898,  a  mortality  of  8  per  cent.  He  ascribes  the 
improvement  to  the  use  of  the  Murphy  button  and  to  the 
employment  of  local  anaesthesia. 

The  conditions  in  intussusception  are  not  so  favorable 
for  the  Murphy  button.  The  cases  are  usually  in  chil- 
dren and  a  button  of  very  small  size  is  necessary,  and 
this  may  be  difficult  to  use  in  the  distended  upper  part  of 
the  intestine,  unless  it  is  inserted  in  the  side  of  the  gut. 
Again,  in  these  operations  of  emergency  the  proper  but- 
ton may  not  be  at  hand. 

End-to-end  suture,  with  the  first  row  of  sutures  includ- 
ing all  the  intestinal  coats  and  carried  over  the  intesti- 
nal margins,  and  the  second  row  going  to  and  including 
the  submucous  layer,  may  be  relied  upon  as  an  efficacious 
method. 

The  fonnation  of  an  artificial  anus  is  not  usually  to  be 
advised.  It  is  conceivable  that  in  a  case  of  dire  urgency 
the  intestine  may  be  drawn  through  the  abdominal  open- 
ing and  left  there,  but  the  results  from  this  procedure 
are  very  discouraging.  Unless  the  opening  is  in  the 
lower  part  of  the  intestine  life  is  maintained  with  difli- 
culty,  and  even  then  there  is  an  irritating  and  disagree.- 
able  discharge,  and  the  necessity  still  exists  for  a  second- 
ary operation  which  of  itself  has  a  high  mortality  rate. 
Peterson "  has  recently  considered  with  great  care  the  rela- 
tive advantages  of  intestinal  resection  and  artificial  anus 
in  cases  of  strangulated  hernia.  The  mortality  in  33  arti- 
ficial-anus cases  was  67  per  cent.,  and  in  38  resection 
cases  33  per  cent.  He  quotes  numerous  authorities, 
among  them  Zeidler,'  who  has  analyzed  318  cases  treated 
by  artificial-anus  formation  and  369  cases  treated  by  in- 
testinal resection,  and  concludes  that  the  higher  mortality 
rate  of  the  former  was  not  due  to  the  nature  of  the  cases 


prior  to  operation.  Ho  suggests  that  an  additional  17  per 
cent,  of  the  artificial-anus  cases  could  have  been  saved  by 
intestinal  resection. 

Prognosis. — The  mortality  from  intussusception  is 
very  high,  but  it  is  diminishing  from  year  to  year.  In 
the  former  edition  of  this  work  Curtis  stated  that  it  was 
76  per  cent,  in  70  patients  who  had  been  operated  upon 
from  1873  to  1887  inclusive.  In  189is  he  found  it  70  per 
cent,  in  105  cases.  In  1897  Gibson  found  it  53  per  cent. 
in  149  patients  operated  upon  from  1888  to  1896  inclusive. 

A  reduction  from  76  to  53  per  cent,  is  most  encourag- 
ing. Still  we  must  look  with  terror  on  a  disease  which 
has  a  mortality  of  53  per  cent. ;  and  when  we  realize  that 
the  mortality  would  probably  be  less  than  10  per  cent,  if 
an  early  diagnosis  could  always  be  made,  we  must  be 
impressed  with  our  responsibility  and  the  importance  of 
considering  all  the  elements  which  go  to  make  this  diag- 
nosis ;  and  we  must  realize  the  necessity  for  prompt  action 
if  the  diagnosis  is  once  made. 

There  is  an  enormous  difl:erence  in  the  mortality  of  re- 
ducible and  irreducible  cases.  Gibson  found  the  former 
to  be  38  percent.,  the  latter  82  per  cent.  He  found  only 
10  cases  of  recovery  after  irreducible  intussusception  in 
his  entire  series  of  388  cases  dating  back  to  1869.  There 
was  no  case  of  recovery  from  irreducible  intussusception 
in  a  child  under  seven  years  of  age.  There  was  only  one 
case  of  recovery  from  gangrenous  iutussusception ;  it  was 
in  a  patient  twenty -three  years  of  age. 

These  figures,  however,  do  not  indicate  the  possibili- 
ties of  intestinal  surgery  at  the  present  time.  Ludlofl' ' 
reports  four  cases  of  intestinal  resection  and  end-to-end 
suture  for  intussusception,  with  recovery.  A  fifth  case 
was  treated  by  intestinal  anastomosis  and  terminated  fa- 
tally. In  a  sixth  case  the  invagination  was  reduced  with 
difficulty,  and  abscesses  formed  about  it,  but  there  was 
final  recovery. 

The  writer '»  has  been  so  fortunate  as  to  obtain  a  recov- 
ery from  gangrenous  intussusception  of  ten  days'  dura- 
tion, in  a  boy  four  years  old,  by  intestinal  resection  and 
end-to-end  suture.  We  may  confidently  expect  that  we 
shall  in  the  future  know  of  many  cases  of  recovery  from 
irreducible  intussusception. 

The  space  allotted  to  this  article  does  not  allow  of  an 
exhaustive  consideration  of  all  the  topics.  For  such  a 
consideration  the  reader  is  referred  to  the  literature  to 
which  references  are  made.  Gharles  A'.  Dowd. 

'  Lelchtenstem :  Vierteljahrschr.  t.  prakt.  Hellk.,  1873. 
^  Curtis :  Reference  Handbook  ob'  tue   Medical   Sciences, 
New  York,  1889,  vol.  vili. 
3  Krdmann:  Annals  of  Surgery,  July,  1900,  p.  183. 
■"  Gibson :  Medical  Record,  July  17th,  1897.  p.  72. 
=  Brewer :  Annals  of  Surgery.  September,  1900,  p.  249. 
'  Peterson :  Deutsch.  med.  Woch.,  1901,  Nos.  8-10. 
'  Zeidler:  Cent.  Chir.,  1893,  p.  62. 
8  Curtis :  Medical  Record,  1891,  xl.,  p.  534. 
«  Ludlofl :  Centralblatt  fiir  Cbir.,  1899,  p.  46. 
' »  Dowd :  Annals  of  Surgery,  July,  1902. 

INVERTIN. — An  enzyme  contained  in  the  sueexis  enteri- 
cvs  which  possesses  a  powerful  hydrolyzing  or  inverting 
action  upon  cane  sugar  and  maltose,  causing  in  each  case 
the  taking  up,  by  the  disaccharide  molecule,  of  the  ele- 
ments of  a  molecule  of  water  and  simultaneous  cleavage 
into  two  monosaccharide  molecules.  There  is  thus 
formed  in  the  case  of  cane  sugar  a  mixture  of  equal 
quantities  of  dextrose  and  lajvulose,  i.e.,  invert  sugar, 
and,  in  the  case  of  maltose,  dextrose  alone  in  equivalent 
quantity  is  formed.  The  enzyme  is  stated  to  be  inactive 
toward  lactose,  although  it  is  present  in  the  intestinal 
secretion  at  birth. 

That  the  action  is  due  to  an  enzyme  is  shown  by  the 
facts  that  it  is  not  inhibited  by  the  presence  of  antiseptics, 
and  is  at  once  destroyed  by  boiling  the  succiis  entericvs. 

Benjam  in,  Moore. 

lODANTIFEBRIN.— CoHJNHCsHsO.  This  is  pre- 
pared from  acetanilid  by  substituting  iodine  for  one 
hydrogen  atom.  It  was  prepared  by  Dr.  (Jstermayer, 
who  also  inti-oduced  iodantipyrin.  It  is  a  white  crystal- 
line powder  insoluble  in  cold,  but  soluble  in  hot  water 
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and  alcohol.  The  experiments  of  Dr.  Ostermayer 
showed  that  it  was  devoid  of  any  therapeutic  action. 
No  effects  were  observed  that  could  be  attributed  either 
to  the  acetanilid  or  to  the  iodine,  nor  could  either  be  de- 
tected in  the  urine  after  its  administration.  It  appears 
that  the  iodine  destroys  the  solubility  of  the  compound 
and  that  no  absorption  takes  place.      Beaumont  Small. 

IODANTIPYRIN;IODOPYRIN.— CoHiI(CH3)2C3HN20. 

This  compound,  introduced  in  1891  by  Dr.  Ostermayer, 
is  antipyrin  in  which  one  hydrogen  atom  lias  been  re- 
placed by  iodine.  It  forms  in  colorless,  shining,  pris- 
matic needles,  not  very  soluble  in  cold  water  or  alcohol, 
but  readily  soluble  in  either  when  hot. 

lodopyrin  was  supposed  to  be  a  soluble  combination  of 
the  therapeutic  properties  of  antipyrin  and  iodine,  but 
experience  has  shown  that  in  the  stomacii  it  is  decom- 
posed by  the  hydrochloric  acid,  and  forms  antipyrin  and 
iodide  of  sodium.  Its  antipyretic  effects  are  those  of  an- 
tipyrin. In  typhoid  fever,  pulmonary  phthisis,  rheu- 
matic fever,  and  other  febrile  conditions,  it  lowers  the 
temperature  rapidly,  and  lowers  the  pulse  and  respira- 
tion ;  at  times  it  produces  a  free  perspiration.  The  dose 
is  from  seven  and  a  half  to  twenty-two  grains.  The 
value  of  the  iodide  of  sodium  is  uncertain,  as  no  decided 
benefit  has  been  traced  to  it.  The  iodine  may  be  detected 
in  the  urine  after  fifteen  to  twenty -two  grains  have  been 
given.  Beaumont  Small. 

lODIDES.^I.  Gknehal  Medicinal  Properties  of 
Iodides. — Iodides  whose  basic  radicle  is  sufliciently  inno- 
cent to  permit  of  the  taking  of  the  salt  in  decided  quan- 
tity show  special  and  marked  ph3fsiological  and  thera- 
peutic powers,  unquestionably  due  to  the  iodine  of  their 
composition.  Physiologically,  they  tend  to  produce 
symptoms  as  of  catarrh,  affecting  sometimes  the  mucous 
membranes  of  the  head  alone,  and  sometimes  also  the 
gastro-intestinal  mucous  tract ;  to  bring  out  an  acneform 
eruption  on  the  face;  and,  when  given  in  large  doses  long 
continued,  to  favor  emaciation.  These  derangements, 
constituting  the  condition  known  as  iodism,  present 
themselves  clinically  as  follows:  The  subject  experiences 
the  general  feeling  of  discomfort  preceding  feverishness, 
and  soon  follow  running  at  the  nose  and  watering  of  tiie 
eyes,  with  frontal  headache  and  sneezing.  In  sensitive 
persons  the  conjunctiva  may  be  blood-shot,  and  the  cir- 
cumjacent tissues  swollen  and  oedematous.  A  salty  taste 
is  perceived,  and  the  salivary  flow  is  somewhat  freer  than 
usual.  Prom  extension  of  the  influence  to  the  lower  mu- 
cous membranes,  there  may  develop  cough,  with  hoarse- 
ness, from  irritation  of  the  throat,  and  epigastric  sinking, 
with  nausea,  and  a  watery  diarrhoea,  with  colic,  from 
affection  of  the  gastro-intestinal  tract.  An  eruption,  like 
acne,  is  apt  to  break  out,  first  upon  the  face,  where  the 
papules  are  generally  large  and  indurated,  and  later  upon 
the  trunk  or  extremities.  Sometimes  purpuric  blotches 
also  appear,  or  blebs,  and  sometimes  the  main  eruption 
is  eczematous  instead  of  acneform.  Nervous  symptoms 
are  not  so  very  uncommon,  of  the  general  type  of  listless- 
ness  and  depression,  and  in  one  case  of  long-continued 
heavy  dosage  H.  C.  Wood  observed  the  subject  to  be 
"intensely  sleepy  and  stupid,"  as  in  the  allied  condition 
of  bromism.  As  regards  the  tendency  to  emaciation,  this 
certainly  is  insignificant,  even  in  the  very  large  dosage 
with  iodides  of  current  medical  practice ;  and  the  alleged 
atrophy  of  the  mammsE  or  the  testicles  under  the  influence 
of  the  iodides,  if  it  happens  at  all,  is  so  exceedingly  rare 
tiiat  it  may  be  dismissed  from  consideration  as  a  possible 
danger  in  the  use  of  the  medicines.  An  important  point 
in  connection  with  the  phenomena  of  iodism  is  the  very 
different  susceptibility  of  different  individuals,  on  the 
one  hand,  and  of  the  same  individual  at  different  times, 
on  the  other.  Thus,  with  some,  cory/.a  is  developed  by 
doses  of  only  a  few  centigrams  each  (between  one  and 
two  grains),  and,  with  some,  the  disagreeable  symptoms 
spontaneously  subside,  even  during  a  continuance  of  the 
medication.  In  persons  who  are  keenly  susceptible  the 
necessary  therapeutic  dosage  may  be  attained  by  begin- 
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ning  with  very  small  doses,  such  as  0.03  gm.  (half  a 
grain)  of  an  alkaline  iodide,  and  gradually  increasing. 
Under  any  circumstances,  the  taking  of  copious  draughts 
of  fluid  during  the  course  of  the  medication  tends  to  lessen 
both  the  frequencj'  and  severity  of  possible  iodism  doubt 
less  by  hastening  the  elimination  of  the  iodide  salt.  And 
even  when  occurring,  the  phenomena  of  iodism  are,witli 
rare  exceptions,  distressing  rather  than  dangerous,  and 
disappear  promptly  and  fully  upon  discontinuance  of  the 
dosing. 

The  therapeutic  power  of  the  iodides  resides  in  a  ten- 
dency to  promote  the  absorption  of  inflammatory  or 
hyperplastic  products.     This  uifluence,  however,  proves 
to  be  of  very  different  degrees  of  potency  in  the  different 
circumstances  where  morbid  products  develop.    It  is,  in 
general,  most  powerful  where  the  parts  involved  belong 
to  the  nervous  or  the  connective-tissue  structures,  and 
in  particular  where  the  process  is  determined  by  the 
syphilitic,  the  rheumatic,    or  the  scrofulous  cachexia. 
Over  purely  idiopathic  hyperplasise  or  inflammatory  prod- 
ucts the  resolvent  power  of  the  iodides,  though  often 
decided,  and  sufficiently  so  to  be  exceedingly  valuable 
clinically,  yet  is  distinctly  less  pronounced.     In  affections 
of  epithelial  structures,  the  influence  of  the  iodides  is  per- 
haps most  marked  in  bronchocele,  and  much  more  so  in 
the  idiopathic  variety  than  in  that  belonging  to  Basedow's 
disease;  next  in  scrofulous  enlargement  of  the  lymphatic 
glands;  and  least  in  enlargement  of  the  spleen  and  or- 
ganic disease  of  the  kidney.     To  develop  the  full  potency 
of  the  iodides  it  is  necessary,  more  often  than  not,  to  give 
large  doses,  especially  in  organic  disease  of  the  nerve  cen- 
tres, whether  syphilitic  or  idiopathic.     In  such  cases  a 
marked  alleviation  of  symptoms,  or,  in  possible  instances, 
even  a  cure,  may  often  be  wrought  by  bold  exhibition  of 
an  iodide,  where  previous  inadequate  dosage  had  failed 
to  produce  any  effect  whatsoever.     In  brain  disease  such 
quantities  as  from  8  to  24  gm.  ( 3  ij.-vi.)  of  an  alkahne 
iodide  are  not  unusual  daily  allowances.     Besides  the 
foregoing,  iodides  have  a  few  special  medicinal  applica- 
tions, as  follows:  In  chronic  poisoning  by  mercury  or 
lead,  the  alkaline  iodides,  taken  internally,  tend  to  deter- 
mine a  reabsorption  into  the  blood,  in  soluble  condition, 
of  such  of  the  mineral  as  had  been  fixed  in  the  tissues. 
Thus  elimination  of  the  poison  is  favored;  but  thus  also 
acute  poisoning  may  be  re-established,  if  too  much  of  the 
metallic  compound  is  made  to  enter  the  blood  at  once. 
Hence,  in  this  particular  therapeusis  of  the  iodides,  the 
doses  must  at  the  beginning  be  small,  and  any  increaseis 
to  be  made  gradually  and  with  careful  watching  of  the 
effects  produced. 

II.  The  Iodides  Used  in  Medicine.— The  iodides 
oflBcial,  or  entering  into  the  composition  of  pharmaceu- 
tical preparations  official  in  the  United  States  Pharmaco- 
poeia, are,  of  the  heavy  metals,  the.  iodides  severally  of 
iron,  mercury,  silver,  zinc,  and  lead  ;  of  the  metals  of  the 
alkalies  and  the  earths,  the  iodides  of  'potassium,  sodium, 
amnwnium,  and  strontium  ;  and  of  non-metallic  elements, 
the  iodides  of  arsenic  and  of  sulphur.  Of  these  various 
iodides,  those  of  the  alkali  metals  and  of  strontium  alone 
can  be  given  in  sufficient  dosage  to  develop  the  full  iodide 
therapeutic  influence.  In  tlie  other  iodides  the  medicinal 
effects  of  the  basic  radicle  practically  outshine  what  can 
be  gotten  from  the  iodine,  and  such  of  the  list  given  above 
as  are  compounds  of  heavy  metals  or  of  non-metals  will 
therefore  be  found  discussed  under  the  several  titles  of 
the  basic  elements.  The  group  of  iodides  medicinally 
important  simply  as  iodides  comprises,  of  the  official  list, 
only  the  potassium,  sodium,  ammonium,  and  strontium 
salts,  to  whose  action  alone  the  foregoing  remarks  con- 
cerning effects  and  uses  apply  in  full. 

Potassium  Iodide,  KI.  The  salt  is  official  as  Potassii 
lodidum,  Potassium  Iodide.  It  occurs  in  "colorless, 
transparent,  or  translucent,  cubical  crystals  (the  white, 
opaque,  commercial  variety  being  crystallized  from  an 
alkaline  solution,  and  less  pure),  or  a  white  granular 
powder,  having  a  peculiar,  faint,  iodine-like  odor,  and  a 
pungent,  saline,  afterward  bitter  taste.  Permanent  in 
dry  air;  and  but  slightly  deliquescent  in  moist  air.    Solu- 
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ble  at  15°  C.  (59°  ¥.),  in  0.75  part  of  water,  and  in  18 
parts  of  alcohol ;  in  0. 5  part  of  boiling  water,  and  in  6 
parts  of  boiling  alcohol;  also  soluble  in  2.5  parts  of 
glycerin ''  (U.  S.  P.).  The  salt  should  be  kept  in  well- 
stoppered  bottles.  Potassium  iodide  is  chemically  incom- 
patible with  metallic  mercury  and  the  pharmaceutical 
preparations  containing  mercury  in  that  state,  and  with 
the  oxides,  sulphates,  and  chlorides  of  the  same  metal,  in- 
cluding mercurammonium  chloride  ("  white  precipitate  "), 
In  the  case  of  mercuric  chloride  (corrosive  sublimate), 
however,  the  chemical  incompatibility  does  not  impair 
the  medicinal  efficiency  or  pharmaceutical  elegance  of  a 
mixture  of  the  two  salts  in  solution ;  for  if,  as  must  be 
the  case  in  a  medicinal  prescription,  the  potassium  iodide 
he  in  excess,  the  mercuric  iodide  forming  upon  addition 
of  mercuric  chloride  immediately  redissolves  through  the 
secondary  forming  of  a  double  salt.  And  such  solution 
produces  to  full  degree  the  medicinal  effects  of  the  mer- 
curial. Corrosive  sublimate  therefore  may  be  prescribed 
very  conveniently  in  a  solution  of  potassium  iodide.  Po- 
tassium iodide  is  incompatible  with  alkaloids,  and  prac- 
tically so  also  with  potassium  chlorate;  for  though  no 
reaction  occurs  at  ordinary  temperatures  when  potassium 
iodide  and  potassium  chlorate  alone  are  mixed,  yet  upon 
the  addition  of  a  mineral  acid  iodine  is  liberated  and  ap- 
parently iodic  acid  is  formed  in  the  solution.  And,  ac- 
cording to  Melsens,  the  giving  to  dogs  of  potassium  iodide 
and  chlorate  in  conjunction  leads  to  speedy,  and  even 
possible  fatal,  poisoning,  presumably  because  of  the  oc- 
currence of  some  such  reaction  as  just  described. 

Potassium  iodide  is  the  best  known  and  most  used  of 
the  alkaline  iodides,  and  is  commonly  considered  the  most 
effective  one  of  the  group.  Being  a  salt  of  potassium, 
and  one  given  medicinally  in  large  doses,  it  produces,  in 
addition  to  the  typical  effect  of  the  iodides,  those  pecul- 
iar to  potassic  salts  as  such.  Accordingly,  full  doses 
may  depress,  generally,  and  in  particular,  may  weaken 
heart  action:  may  be  diuretic,  and,  if  swallowed  in 
strong  solution,  be  decidedly  irritant  to  the  stomach.  As 
regards  the  diuretic  effect,  upon  which  much  stress  is 
often  laid,  this  occurs  to  about  the  same  degree  as  with 
other  potassic  salts,  such  as  the  citrate  or  acetate  (see 
Potassium),  a  degree  which,  though  not  very  pro- 
nounced, yet  may  lead  to  valuable  clinical  results;  for 
the  diuresis  often  will  favor  the  resolvent  effect  of  an 
iodide,  so  that,  where  dropsy  is  a  feature  of  a  case  for 
which  an  iodide  is  to  be  prescribed,  the  potassic  salt  is 
peculiarly  the  one  to  be  selected.  As  to  the  gastric  irri- 
tation apt  to  follow  large  doses  of  potassium  iodide,  this 
is  a  well-recognized  feature  of  the  action  of  the  salt  if  the 
same  be  given  in  strong  solution;  but  by  the  simple  de- 
vice of  making  the  solution  quite  dilute,  this  and  also  all 
other  symptoms  of  iodism  are  rendered  much  less  likely 
to  occur.  According  to  Seguin,'  the  tendency  to  stom- 
ach derangement  is  still  further  lessened  by  giving  the 
iodide  in  a  slightly  alkaline  and  also  effervescing  water, 
such  as  Vichy,  or,  where  this  is  not  obtainable,  in  the 
same  quantity  of  plain  water  alkalized  by  a  pinch  of  so- 
dium bicarbonate. 

Potassium  iodide  is  absorbed  and  eliminated  rapidly, 
and  is  available  for  all  the  purposes  of  the  iodides  as  set 
forth  in  the  first  section  of  this  article.  As  to  dosage,  it 
is  rare  that  any  useful  effect  follows  a  smaller  daily  allow- 
ance than  1  gm.  (gr.  xv.) ;  generally,  indeed,  from  two  to 
three  times  such  quantity  will  be  necessary;  and  very 
often — notably  in  organic  affections  of  the  central  ner- 
vous system — the  daily  quantity  must  be  pushed  rapidly 
to  a  range  between  8  and  34  gm.  (  3  ij.-vi.),  else  a  valu- 
able, possibly  even  curative  effect  will  wholly  be  missed. 
In  all  cases  the  daily  allowance  should  be  broken  up  into 
at  least  three  doses ;  and,  especially  where  the  quantities 
are  large,  the  precautions  of  giving  the  salt  in  an  abun- 
dance of  fluid,  and  also  of  giving  frequent  draughts  of 
water  during  the  whole  period  of  the  medication,  should 
carefully  be  observed.  For  a  vehicle,  the  one  described 
above  is  decidedly  preferable  to  the  syrupy  mixtures  so 
often-prescribed,  and  what  other  medicines  may  also  be 
indicated  in  a  given  case  are  best  administered  by  them- 


selves at  different  times  from  the  iodide.  The  United 
States  Pharmacopoeia  makes  official  Unguentum  Potasdi 
lodidi,  Ointment  of  Potassium  Iodide,  containing  twelve 
per  cent,  of  the  salt  incorporated  in  benzoinated  lard. 
The  ointment  is  designed  for  the  local  treatment  of  sur- 
face indurations. 

Sodium  Iodide,  Nal.  The  salt  is  official  as  Sodii  lodidum, 
Sodium  Iodide.  It  occurs  as  "  colorless,  cubical  crystals, 
or  a  white,  crystalline  powder,  odorless,  and  having  a 
saline  and  slightly  bitter  taste.  In  moist  air  it  deliquesces 
and  becomes  partially  decomposed  into  sodium  carbo- 
nate and  free  iodine,  assuming  thereby  a  reddish  color. 
Soluble,  at  15°  C.  (59°  P.),  in  0.6  part  of  water,  and  in 
about  3  parts  of  alcohol;  in  0.33  part  of  boiling  water, 
and  in  1.4  parts  of  boiling  alcohol "  (U.  S.  P.).  The  salt 
should  be  preserved  in  well-stoppered  bottles. 

Sodium  iodide  bears  to  the  potassium  salt  the  usual  re- 
lation of  a  sodic  to  a  potassic  chemical  brother.  It  is  less 
depressing,  less  irritating,  and  less  diuretic,  but  also, 
though  efficient  enough  in  ordinary  cases,  is  less  reliable 
in  those  cases  that  test  medicinal  potency  most  severely. 
The  salt  is  to  be  given  in  the  same  doses  as  potassium 
iodide,  and  with  the  observance  of  the  same  precautions. 

Ammonium  Iodide,  NH4I.  The  salt  is  official  as  Am- 
monii  lodidum,  Ammonium  Iodide.  It  occurs  as  minute, 
colorless,  cubical  crystals,  or  a  white,  granular  powder, 
without  odor  when  colorless,  but  emitting  a  slight  odor 
of  iodine  when  colored,  and  having  a  sharp,  saline  taste. 
The  salt  is  very  hygroscopic,  and  soon  becomes  yellow  or 
yellowish-brown  on  exposure  to  the  air  and  light,  owing 
to  the  loss  of  ammonia  and  the  elimination  of  iodine. 
Soluble  at  15°  C.  (59°  F.),  in  1  part  of  water  and  in  9 
parts  of  alcohol,  in  0.5  part  of  boiling  water,  and  in  3.7 
parts  of  boiling  alcohol.  When  heated  on  platinum  foil, 
it  evolves  vapor  of  iodine  and  volatilizes  completely 
without  melting"  (D.  S.  P.).  From  the  proneness  of 
this  salt  to  deliquesce  and  to  generate  free  iodine,  the 
Pharmacopoeia  enjoins  that  it  be  kept  in  small,  well- 
stoppered  bottles,  protected  from  light,  and  that  samples 
deeply  colored  be  not  dispensed  until  deprived  of  free 
iodine  by  proper  treatment. 

Ammonium  iodide  exhibits  the  usual  properties  of  the 
iodides,  and  may  be  used  for  the  usual  purposes.  As 
usual,  contrasting  ammonic  with  potassic  salts,  the  am- 
monic  is  less  depressing  than  the  potassic,  but  is  incon- 
venient because  of  its  readiness  to  decompose  with  the 
objectionable  evolution  of  free  iodine.  Ammonium  io- 
dide is  generally  prescribed  in  smaller  dosage  than  the 
potassic  salt,  the  daily  average  being  from  1  to  3  gm. 
(gr.  XV.  to  xxx.).  It  should  be  given  in  plenty  of  fluid, 
and  the  solutions  should  not  be  kept  too  long,  and  while 
kept  should  be  well  protected  from  light. 

Strontium  Iodide,  Srl2,6H20.  The  salt  is  official  as 
Strontii  lodidum.  Strontium  Iodide.  It  occurs  in  "  color- 
less, transparent,  hexagonal  plates,  odorless,  and  having 
a  bitterish,  saline  taste.  Deliquescent,  and  colored  yellow 
by  exposure  to  air  and  light.  Soluble  in  0. 6  part  of  water 
at  15°  C.  (59°  F.),  and  in  0.37  part  of  boiling  water. 
Also  soluble  in  alcohol  and  slightly  in  ether  "  (U.  S.  P.) 
The  salt  should  be  kept  away  from  the  light,  in  dark 
amber-colored,  glass-stoppered  vials. 

Strontium  iodide  acts  like  the  iodides  of  the  alkalies, 
but  is  more  slowly  absorbed,  and  is  believed  to  have  less 
tendency  than  the  potassiurn  iodide  to  irritate  the  stomach 
or  intestines.  It  is  given  in  solution,  in  doses  ranging 
from  0.33  to  1  gm.  (gr.  v.  to  xv.).  Edward  Curtis. 

1  E.  C.  Seguin :  Archives  of  Medicine. 

IODINE. — Iodine  is  official  in  the  United  States  Phar- 
macopoeia as  lodum.  Iodine.  It  is  described  as  "  heavy, 
bluish-black,  dry  and  friable,  rhombic  plates,  having  a 
metallic  lustre,  a  distinctive  odor,  a  sharp  and  an  acrid 
taste.  .  .  .  Iodine  imparts  a  deep-brown,  slowly  eva- 
nescing stain  to  the  skin,  and  slowly  destroys  vege- 
table colors.  Soluble  in  about  5,000  parts  of  water,  and 
in  ten  parts  of  alcohol  at  15°  C.  (59°  F.)  with  a  brown 
color ;  also  freely  soluble  in  ether,  and  in  a  solution  of 
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potassium  iodide  witli  a  brown  coloi-,  and  in  chloroform 
or  carbon  disulphide  witli  a  violet  color"  (U.  S.  P.). 
Iodine  volatilizes  slowly,  even  at  ordinary  temperatures, 
and,  upon-heating,  melts  and  Is  dissipated,  without  resi- 
due, in  violet-colored  fumes.  With  starch  paste  it 
produces  a  characteristic  dark  blue  color.  Iodine  must 
be  kept  in  glass -stoppered  bottles,  in  a  cool  place.  The 
commercial  sources  of  iodine,  at  the  present  time,  are 
mainly  the  native  beds  of  sodium  nitrate  in  South  Ameri- 
ca, where  sodium  iodate  occurs  in  association  with  the 
nitrate  salt.  Some  iodine,  however,  is  still  prepared 
from  kelp — the  ashes  of  burnt  sea-weeds. 

Iodine,  like  its  chemical  congeners,  chlorine  and  bro- 
mine, has  an  affinity  for  hydrogen,  but  its  action,  because 
of  this  affinity,  in  decomposing  compounds  containing 
hydrogen  is  not  so  pronounced  as  in  the  case  of  chlorine 
or  of  bromine.  Probably,  mainly  because  of  this  affinity 
for  hydrogen,  vapor  of  iodine  is  deodorant,  and  iodine 
solutions  applied  directly  to  foul  and  infectious  matter 
prove  both  deodorant  and  disinfectant.  Sternberg,'  ex- 
perimenting with  the  micrococcus  of  gonorrhoea!  pus, 
found  iodine  to  be  antiseptic  («'.«.,  inhibiting  development) 
in  solutions  of  the  strength  of  one  part  to  four  thousand 
(one-fortieth  per  cent.),  and  permanently  germicidal  in 
solutions  representing  one  part  to  five  hundred  (one-fifth 
per  cent.) — percentages  which,  as  compared  with  those 
of  other  so-called  antiseptics  similarly  studied,  show  for 
iodine  a  high  germicidal  potency.  As  regards  the  effects 
of  the  element  upon  the  living  animal  system,  iodine  is 
locally  iiTitant  and  even  caustic;  and  taken  into  the 
stomach,  is  readily  absorbed  and  produces  constitutional 
effects  similar  to  those  of  the  alkaline  iodides  (see  Iodides). 
Many  consider,  indeed,  that  the  greater  part  of  a  dose  of 
iodine  finds  entrance  into  the  blood  in  the  condition  of 
sodium  iodide.  Others  hold  that  probably  some,  at  least, 
of  the  iodine  enters  into  combination  with  albumin,  and 
is  absorbed  in  the  state  of  the  compound  so  formed.  The 
local  effects  of  iodine,  which  medically  are  of  more  im- 
portance than  the  constitutional,  are  in  detail  as  follows: 
Applied  to  the  skin,  iodine  solutions  stain  the  cuticle  a 
yellowish-brown  and  excite  some  tingling,  pricking,  or, 
if  strong,  even  smarting.  The  stain  tends  spontaneously 
to  disappear,  and,  if  tlie  application  has  not  been  too 
strong,  some  desquamation  of  the  epidermis  is  the  only 
physiological  after-effect.  If,  however,  a  strong  solution 
is  used,  or  if  repeated  applications  are  made  upon  the 
same  spot,  the  skin  may  inflame  and  blister,  with  the  pro- 
duction of  a  verj'  painful  sore,  or  even  may  be  destroyed. 
In  all  cases  the  healing  action  following  the  direct  effects 
of  the  iodine  is  rapid  and  kindly.  Upon  serous  mem- 
branes iodine  easily  induces  an  active  inflammation, 
which,  if  the  application  has  not  been  too  severe,  is  al- 
most certainly  of  the  adhesive  character,  leading  to  per- 
manent agglutination  of  the  opposing  surfaces.  Upon 
mucous  membranes,  also,  iodine  solutions  produce  con- 
siderable irritation,  and,  if  swallowed,  may  cause  danger- 
ous, and  even  fatal,  irritant  poisoning.  But  from  the 
pronounced  color  and  taste  of  such  solutions,  accidental 
or  criminal  poisoning  is  unlikely,  and  iodine  is  not  well 
enough  known  as  a  poison  to  be  selected  for  purpose  of 
suicide.  In  case  of  poisoning,  substances  containing 
starch  should  freely  be  given  as  the  best  antidote,  and 
the  symptoms  treated  upon  general  medical  principles. 

An  important  question  is  the  possibility  of  absorption  of 
iodine  from  local  surface  applications  of  its  solutions. 
That  it  can  be  absorbed  by  serous  surfaces  is  beyond 
doubt,  since  a  case  has  been  reported  in  which  fatal 
poisoning,  with  constitutional  symptoms,  followed  an 
injection  of  an  iodine  solution  into  an  ovarian  cyst. 
"When  applied  to  the  unbroken  skin,  it  is  possible  that, 
if  the  solution  contain  also  an  alkaline  iodide  (by  whose 
presence  iodine  becomes  soluble  in  aqueous  fluids),  a  little 
iodine  may  be  absorbed;  butif  a  simple  alcoholic  solution 
of  iodine  be  employed,  theoretical  considerations  are 
certainly  against  the  probability  of  absorption,  and,  so 
far  as  the  writer  knows,  absorption  under  tliese  circum- 
stances has  never  been  demonstrated  by  the  chemical 
detection  of  iodine  in  the  secretions.     It  is  most  probable, 


therefore,  that  what  therapeutic  effects  follow  from  paint- 
ing the  skin  with  tincture  of  iodine  occur  simply  as  re- 
flexes of  the  local  irritation. 

The  constitutional  effects  of  iodine  are  substantially 
similar  to  those  of  the  alkaline  iodides.  The  main  point 
of  difference  is,  as  might  be  inferred,  that  iodine  will 
cause  more  gastro-intestinal  irritation  than  will  the 
iodides.  The  alleged  occasional  atrophy  of  the  bi-easts 
or  of  the  testicles  following  prolonged  iodizing,  in  the 
Case  of  Swiss  cretins,  is  also  more  commonlj^  averred  of 
administration  of  iodine  than  of  iodides.  As  used  in 
America,  however,  the  writer  does  not  know  of  any  au- 
thenticated case  of  such  atrophy  fairly  attributable  to 
iodine.  The  therapeutic  effects  of  constitutional  iodiz- 
ing are  also  similar  in  kind  to  those  obtained  by  the  giv- 
ing of  iodides  (see  Iodides) ;  but,  perhaps  more  from  habit 
than  from  any  demonstrated  advantage,  iodine  is  often 
preferred  to  iodides  for  the  treatment  of  scrofulous  affec- 
tions and  of  goitre. 

Therapeutically,  iodine  is  a  possible  disinfectant  and 
deodorant  for  privies  and  drains,  but  unfortunately  is  too 
costly  for  any  use  requiring  considerable  quantities. 
Applied  to  the  skin,  solutions  of  iodine  may  be  used  to 
destroy  life  or  arrest  development  of  the  organisms  in 
parasitic  skin  disease,  such  as  ringworm,  although  they 
are  not  so  powerful  for  the  purpose  as  mercurials ;  to  set 
up  healthy  action  in  sluggish  sores;  and,  painted  in  re- 
peated coatings  over  the  sound  skin,  to  operate  by  ordi- 
nary counter-irritation  for  the  allaying  of  pains  or  for 
the  resolution  of  engorgements,  reabsorption  of  hyper- 
plasias, or  abatement  of  chronic  and  sluggish  inflamma- 
tions in  underlying  parts.  For  tlie  purposes  of  the  latter 
general  category,  however,  iodine  is  certainly  no  better 
than  other  agents  of  equal  irritant  power ;  and  its  selec- 
tion, because  of  an  assumed  specific  iodine  influence,  con- 
stitutionally, is  futile.  To  serous  surfaces  iodine  solu- 
tions are  applied  in  order  to  excite  adhesive  inflammation 
for  the  purpose  of  obliterating  a  serous  tract,  as,  for  in- 
stance, in  cases  of  hydrocele,  or  of  spina  bifida,  or  of 
knee-joint  effusion,  or  even  in  cases  of  pleurisy  with 
effusion,  or  of  empyema.  But  in  the  case  of  serous  cavi- 
ties of  considerable  extent  and  importance,  iodine  injec- 
tions, even  when  the  solutions  are  fairly  dilute,  are  risky, 
and  many  cases  are  on  record  of  undue  irritation,  of 
serious  constitutional  reaction,  and  even  of  death,  follow- 
ing such  procedures.  Internally,  iodine  is  given  almost 
exclusively  for  its  constitutional  effects,  namely,  for  the 
determining  of  healthier  nutritive  ways  in  chronic  dis- 
eases of  nutrition,  particularly  those  of  so-called  strumous 
character,  and  in  goitre.  Because  of  the  gastric  irritation 
it  so  easily  excites,  iodine  is  not  so  available  for  full  io- 
dizing as  are  the  alkaline  iodides.  In  the  treatment  of 
syphilis,  rheumatism,  organic  affections  of  the  central 
nervous  system,  etc. — conditions  calling  for  heavy  dos- 
age— the  iodides  are  nowadays  quite  generally,  and  quite 
properly,  preferred  to  iodine. 

For  use,  iodine  may  be  dissolved  in  alcohol,  or,  by  the 
addition  of  potassium  iodide,  in  water  or  glycerin. 
"Morton's  solution,"  employed  by  Dr.  Morton,  of  Glas- 
gow, and  others,  for  injection  in  cases  of  spina  bifida, 
consists  of  ten  grains  of  iodine  and  thirty  of  potassium 
iodide  to  an  ounce  of  glycerin.  Of  this,  from  twenty- 
five  to  thirty  minims  have  been  injected  into  the  sac  in 
the  affection  in  question.  In  this  country  the  official 
preparations  are  almost  exclusively  employed,  and  are  as 
follows: 

Tinciiim  Jadi,  Tincture  of  Iodine.  This  preparation  is 
a  simple  seven-per-cent.  alcoholic  solution  of  iodine.  It 
should  be  kept  in  well-stoppered  bottles.  Tincture  of 
iodine  is  a  dark-brown,  limpid  fluid,  of  a  strong  odor  and 
taste  of  iodine.  It  stains  skin  and  fabrics  a  rusty  brown, 
and  is  strong  enough  of  iodine  to  blister  the  skin  if  re- 
peatedly applied  to  the  same  area,  to  inflame  serous  sur- 
faces, and,  swallowed  clear,  dangerously  to  irritate  the 
gastro-intestinal  tract.  It  precipitates  with  water,  from 
the  very  feeble  solubility  of  iodine  in  that  fluid.  Because 
of  this  fact  the  tincture  is  not  eligible  for  internal  giving, 
and  its  use  is  limited  to  local  application.    For  the  treat- 
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ment  of  skin  disease,  or  for  couuter-irritation,  the  tincture 
may  be  used  witliout  dilution,  lightlj'  painted  upon  the 
part  with  a  camel'shair  brush.  If  the  skin  be  not  too 
sensitive  two  coats  may  be  laid  on,  the  second  as  soon  as 
the  first  has  dried — which  result  happens  in  a  few  sec- 
onds, from  the  speedy  evaporation  of  the  alcohol.  Such 
paintings  may  be  renewed  in  the  course  of  two  or  three 
days,  but  must  not  be  made  too  often  over  the  same  area, 
else  Mistering  and  a  painful  sore  will  result.  For  injec- 
tion into  serous  cavities  tincture  of  iodine  must  be  diluted, 
the  degree  depending  upon  the  area  and  importance  of 
the  tract  to  be  affected,  but  ranging  from  twofold  to  ten- 
fold. The  fluid  for  the  dilution  is  water,  to  which,  to 
prevent  the  precipitation  of  the  iodine,  potassium  iodide 
must  be  added  in  proportion  about  equal  to  sixteen  per 
cent,  of  the  quantity  of  tincture  taken  for  the  mixture. 
In  some  cases,  as  of  spina  bifida,  and  even  empyema, 
some  practitioners  have  injected  small  quantities  (from  2 
to  4  gm.  [TiJ  XXX.  to  lx.])of  undiluted  tincture  of  iodine. 

Under  tlie  title  of  decolorized  or  colorless  tincture  of  iodine, 
preparations  are  made  in  various  ways,  in  all  of  which 
the  addition  of  water  of  ammonia  to  tincture  of  iodine  is 
an  essential  feature.  Such  preparations  are  indeed  color- 
less, hut  they  are  no  longer  tinctures  of  iodine  in  the  sense 
of  containing  iodine  uncombined,  since  most  of  the  iodine 
in  these  solutions  exists  in  combination  with  the  ammonia 
as  ammonium  iodide.  The  preparation  of  this  character 
of  the  German  Pharmacopoeia  is  compounded  of  iodine, 
sodium  "hyposulphite,"  spirit  of  ammonia,  water,  and 
alcohol.  The  resulting  composition  is  complex,  but  the 
essential  ingredient  is  ammonium  iodide. 

Liquor  lodi  Compositus,  Compound  Solution  of  Iodine ; 
Lugol's  Solution.  This  preparation  is  a  joint  aqueous 
solution  of  iodine  and  potassium  iodide,  containing  five 
per  cent,  of  the  element  and  ten  of  the  salt.  It  must  be 
kept  in  glass-stoppered  bottles.  This  solution  is  dark- 
colored  and  stains  like  the  tincture,  but,  unlike  that  prep- 
aration, does  not  precipitate  on  admixture  of  aqueous 
fluids.  It  Is  intended  for  internal  taking,  and  Is  indeed 
the  only  preparation  of  free  iodine  ordinarily  so  adminis- 
tered. The  dose  is  about  0.30  gm.  (Til  v.)  several  times  a 
day,  largely  diluted  with  water. 

Unguenium  lodi.  Iodine  Ointment.  This  ointment  con- 
sists of  four  per  cent,  of  iodine  and  one  of  potassium 
iodide,  smoothly  incorporated  with  benzoinated  lard. 
The  Iodine  and  iodide  are  first  rubbed  with  a  little  water, 
whereby  the  iodine  is  more  ready  to  mix  with  the  lard. 
Iodine  ointment  should  always  be  made  fresh  when 
wanted,  since  it  suffers  spontaneous  change  upon  keep- 
ing. It  is  of  a  dee]) -brownish  color,  stains  the  skin  yel- 
low, and  exerts  thereupon  a  moderate  iodine  effect. 

Under  the  name  of  iodized  starch  there  was  formerly 
official  the  peculiar  substance  that  results  from  treating 
starch  with  free  iodine  in  the  presence  of  water.  The 
compound  so  forming  is  dried,  powdered,  and  put  up  in 
glass-stoppered  vials.  This  powder  readily  yields  free 
iodine,  while  being  itself  locally  quite  bland,  and  has 
been  used  as  an  internal  medicine  from  which  to  get  the 
constitutional  effects  of  iodine  without  local  irritation. 
It  has  been  advised  in  heaped-teaspoonful  doses,  given  in 
water  gruel  several  times  a  day. 

Iodine  Trichloride,  ICI3,  is  a  compound  of  the  two  sister 
substances  iodine  and  chlorine,  possessing  properties  due 
to  both  elements.  It  occurs  in  yellow  or  orange-yellow 
needles,  which  fume  on  exposure  to  air,  melt  at  33°  C. 
(91.4'  F.)  and,  on  further  heating,  decompose  into  iodine 
monochloride  and  free  chlorine.  In  contact  with  organic 
matter  the  substance  rapidly  decomposes,  yielding  free 
iodine  and  chlorine.  It  is  freely  soluble  in  both  alcohol 
and  water,  and,  in  an  excess  of  water,  again  decomposes. 
Mainly  by  virtue  of  its  yield  of  chlorine,  iodine  trichlor- 
ide is  strongly  antiseptic  and  dLsinfcctant,  and  may  be 
used  for  local  antiseptic  piu-poses  in  solution  of  from  one 
to  five  per  cent,  strength.  It  is  not  official  in  the  United 
States  Phai-macopoeia  (1890). 

•lodantifebrin,  or  iodaeetanilid,  0cH4l.NH(C2H3O). 
This  compound  forms  a  flaky  crystalline  powder,  melting 
at  181.5°  C,  almost  insoluble  in  water,  but  soluble  in 


alcohol.  Physiologically  it  appears  to  be  nearly,  if  not 
quite,  inert,  probably  because  its  insolubility  in  water 
prevents  its  absorption.     It  is  not  otBcial. 

Edward  Curtis. 

'  Sternberg :  Ameriean  Jour,  of  the  Med.  Sciences,  April,  1883,  p.  323. 

IODINE  TRICHLORIDE.  ICI3.  A  compound  intro- 
duced by  Langenbuch,  of  iodine  and  chlorine,  made  by 
passing  chlorine  gas  over  iodine.  A  solution  may  be 
prepared  by  dissolving  5.5  parts  of  iodine  in  distilled 
water  and  passing  in  chlorine  gas  as  long  as  it  is  absorbed. 
It  forms  a  reddish  crystalline  powder,  hygroscopic,  very 
soluble  in  water,  alcohol,  and  glycerin,  and  has  a  pun- 
gent and  disagreeable  odor.  It  is  a  stable  compound,  and 
will  keep  for  a  long  time  in  powder  or  in  solution;  it 
must  be  dissolved  in  distilled  water,  as  any  oi'ganic  mat. 
ter  decomposes  it  at  once.  When  brought  in  contact  with 
the  pus  and  secretions  of  the  tissues,  it  is  at  once  decom- 
posed and  its  constituents  are  eliminated.  It  is  a  power- 
ful antiseptic  and  bacteriacide ;  r,  one-per-cent.  solution 
sterilizes  cultures  of  the  ordinary  pus-producers — sta- 
phylococcus and  streptococcus. 

Belfield  {Medical  liecord,  vol.  xiii..  No.  3)  has  used  it 
extensively  in  surgical  pi'actico.  He  considers  that  it 
combines  the  valuable  properties  of  iodoform  and  hydro- 
gen peroxide.  It  is  a  more  active  antiseptic  than  iodo- 
form, and  is  more  stable  than  the  peroxide,  remains 
longer  in  contact  with  the  parts,  and  sterilizes  all  moist 
animal  tissues  as  well  as  pus.  Its  disadvantages  are  its 
caustic  properties  when  used  in  strong  solutions,  and  its 
injurious  action  on  instruments  and  clothing.  It  must 
be  kept  from  the  light  and  air.  It  has  been  used  in  vari- 
ous tuberculous  diseases  and  all  forms  of  suppuration,  and 
in  all  it  has  proved  of  decided  value.  Internally  the  dose 
is  one-fifth  grain ;  it  is  also  used  by  hypodermic  injection, 
in  one-tenth  to  one-half-per-cent.  solution,  and  the  same 
solutionis  used  for  washing  out  the  bladder,  the  urethra, 
and  other  sensitive  mucous  membranes.  For  irrigating 
wounds,  a  one-  to  five-per-cent,  solution,  either  alone  or 
with  glycerin,  may  be  employed;  for  putrid  surfaces,  a 
five-  to  twenty-per-cent.  solution  in  equal  parts  of  water, 
glycerin,  and  alcohol.  Gauze  may  also  be  prepared  by 
medicating  with  the  solution.  In  eye  affections,  a  one 
to  five  thousand  solution  is  used  as  an  ordinary  antiseptic 
wash.  Beaumont  Small. 

lODIPIN  is  an  addition  productof  sesame  oil  and  iodine, 
and  appears  in  two  strengths  of  the 'latter,  viz.,  ten  and 
twenty-five  percent.  It  is  yellowish  with  a  bland  oily 
taste,  the  stronger  compound  being  for  hypodermic  use 
only.  Frieser  considers  it  superior  to  the  iodides,  as  it  is 
quickly  absorbed  and  slowly  excreted,  yet  does  not  pro- 
duce lodism  or  gastric  disturbances.  If  objection  is  made 
to  the  oily  taste  it  may  be  given  in  emulsion,  or  by  rec- 
tum or  subcutaneously.  Its  ordinary  dose  is  one  tea- 
spoonful.  It  does  not  .set  free  its  iodine  in  the  stomach, 
therefore  saves  this  organ  from  the  iri'itation  of  free 
iodine.  It  is,  however,  split  up  and  quickly  absorbed 
in  the  intestines.  Sternberg  finds  the  iodine  reaction  in 
the  saliva  in  sixty -five  minutes  after  ingestion  by  persons 
with  normal  stomachs;  he  therefore  uses  iodipin  as  a  test 
for  the  motor  function  of  the  stomach.  A  delay  in  the 
reaction  would  indicate  that  the  motility  of  the  stomach 
is  impaired. 

G.  Nobl  used  iodipin  by  injection  in  twenty  cases  of 
tertiary  syphilis  with  excellent  results.  Even  three 
ounces  (90  c.c.)  of  the  twenty -five-per-cent.  compound  in- 
jected within  a  short  time  gave  no  symptoms  of  iodism. 

W.  A.  Bastedo. 

IODISM.— This  term  has  been  applied  to  intoxication 
brought  about  by  the  persistent  use  of  iodine  in  any  form. 
As  a  rule  the  name  is  not  given  to  acute  poisoning,  though 
occasionally  latitude  is  exercised  in  this  direction ;  as,  for 
example,  when  iodine  poisoning  results  from  external  ap- 
plications such  as  iodoform  which  causes  a  poisoning  by 
decomposition  and  absorption  of  the  contained  iodine. 
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When  acute  symptoms  of  poisoning  result  from  the  pres- 
ence of  iodine  in  the  gastro-intestinal  tract,  the.  term  io- 
dism  is  less  appropriate. 

The  usual  mode  of  intoxication  is  through  the  contin- 
ued use  of  some  iodine  compound  like  potassium  or  sodium 
iodide.  Occasionally  the  internal  or  even  local  use  of 
iodine  itself  has  been  the  cause  of  the  poisoning.  As  has 
been  pointed  out  above,  the  decomposition  of  iodoform 
with  consequent  absorption  of  iodine  sometimes  occasions 
general  as  well  as  local  symptoms. 

The  amount  of  iodine  necessary  to  produce  symptoms 
of  poisoning  varies  in  individual  cases  according  to  per- 
sonal peculiarities,  the  pre-existence  of  certain  diseases, 
and  the  m*inor  of  administration  of  the  drug  itself.     By 
gradually  increasing  the  dose  of  the  drug,  considerable 
quantities  of  an  iodide  or  of  iodine  may  be  tolerated  by  nor- 
mal persons,  and  the  tolerance  of  syphilitics  for  this  drug 
is  so  well  known  that  many  clinicians  believe  the  thera- 
peutic test  of  administering  iodides  to  ascertain  the  pa- 
tient's tolerance  is  of  value  in  the  diagnosis  of  a  syphi- 
litic taint.     It  is  claimed  by  those  who  advocate  the  value 
of  the  therapeutic  test  that  the  tolerance  of  large  doses 
without  the  development  of  symptoms  of  iodism  is  an 
evidence  of  syphilis ;  and,  on  the  other  hand,  the  develop- 
ment of  symptoms  is  an  evidence  of  freedom  from  that 
disease.     There  is  no  doubt  but  that  those  who  have  been 
infected  with  this  disease  often  bear  very  large  doses  of 
iodide  in  most  instances,  but  the  value  of  the  test  is  fre. 
quently  exaggerated.     It  has  decided  limitations.     The 
same  tolerance  seems  to  occur  in  persons  affected  with 
actinomycosis,  against  which  disease  iodine  and  the  iodides 
appear  to  be  almost  specific.     Sometimes  it  is  noted  that 
small  doses  of  an  iodide  provoke  symptoms  of  intoxication 
after  the  lapse  of  some  days  and  that  these  milder  symp- 
toms subside  when  the  drug  is  pushed  and  larger  doses 
are  given.     The  severer  symptoms  are  rarely  met  with 
excepting  after  more  prolonged  use  of  the  drug  and  its 
administration  in  comparatively  large  doses.     In  a  case 
reported  by  Robinson  the  patient  suffered  with  mild 
symptoms  after  six  doses  of  one  grain  each  of  iodide  of  po- 
tassium, and  a  few  days  later,  the  same  doses  being  con- 
tinued, piirpura  developed.    In  another  case  reported  by 
Fox,  violent  symptoms  appeared  after  the  administra- 
tion of  ten  grains  of  potassium  iodide.     On  the  whole, 
however,  the  statement  made  above  that  severe  symp- 
toms rarely  develop  until  larger  amounts  of  the  drug 
have  been  ingested  is  borne  out  by  experience. 

In  acute  poisoning  by  iodine,  symptoms  indicative  of  a 
violent  toxic  gastro-^nteritis  are  met  with.  Among  the 
peculiar  accompanying  symptoms  are  a  metallic  taste  in 
the  mouth  and  an  increased  flow  of  saliva,  rapidity  of  the 
pulse  out  of  proportion  to  the  gastro-enteric  disease,  and 
partial  or  complete  suppression  of  urine.  In  chronic 
poisoning  or  iodism  there  may  be  some  of  these  symp- 
toms in  milder  form.  A  peculiar  metallic  taste  in  the 
mouth,  sUght  swelling  and  redness  of  the  gums,  and  later 
a  well-marked  gingivitis,  increased  flow  of  saliva  and  dis- 
turbances of  the  stomach  and  bowels  are  met  with.  On 
examination  of  the  mouth  there  may  be  found  a  brilliant 
red  line  on  the  gums  at  their  junction  with  the  teeth,  or, 
in  later  stages,  a  necrotic  or  ulcerated  appearance  of  the 
gums.  The  breath  in  these  cases  is  apt  to  be  heavv 
though  not  nearly  so  offensive  as  in  mercurializatioin' 
Shght  swelling  of  the  parotid  gland  and  less  frequently 
of  the  other  salivary  glands  and  of  the  submaxillary 
lymphatic  glands  may  be  met  with.  Coryza  and  irritation 
of  the  eyes  are  frequent  early  symptoms  and  an  acneiform 
eruption  of  the  skin  is  quite  characteristic.  This  acne 
generally  presents  a  more  inflammatory  appearance  than 
ordinary  acne  and  is  in  my  experience  apt  to  occur  in  a 
clustered  form,  several  spots  being  closely  grouped  to- 
gether. This  arrangement,  however,  is  by  no  means  in- 
variable. The  eruption  comes  on  gradually  or  less 
frequently,  abruptly.  It  may  persist  for  some' time 
without  other  symptoms  of  iodism,  but  as  a  rule  soon 
ushers  in  more  serious  symptoms.  Later,  pharyngitis 
and  bronchial  irritation  and  various  forms  of  eruptions  on 
the  skin  occur.    Among  the  last  named,  vesicles,  bullfe, 
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and  purpuric  spots  are  of  most  Interest.  In  many  cases 
reported  in  the  literature  a  well-marked  purpura  hsemor- 
rhagioa  occurred.  Sometimes  this  developed  after  small 
doses  of  iodine ;  in  most  cases,  however,  the  amount  in- 
gested was  considerable.  The  petechise  generally  occur 
on  the  lower  extremities  first,  but  later  involve  all  parts 
■of  the  body;  and  hemorrhages  from  the  mouth,  nose 
stomach,  or  other  mucous  membranes  frequently  accom- 
pany the  eruption.  The  hemorrhagic  eruption  may  con- 
sist of  merely  small  petechias  or  may  in  other  cases  take 
the  form  of  hemorrhagic  vesicles  or  considerable  suffu- 
sions. Sometimes  the  lesions  are  confined  to  the  parts  of 
the  extremities  near  the  joints  and  may,  as  in  a  case  re- 


FlG.  2951.— Iodic  Purpura  Simulating  Purpura  Rheumatlca. 
in  Therapeutic  Gazette,  1902.) 
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ported  by  myself,  be  attended  with  swelling  of  the 
joints,  giving  the  whole  case  the  appearance  of  the  dis- 
ease known  as  purpura  rheumatica.  In  these  cases  pain 
in  the  extremities  may  occur,  but  as  a  rule  the  eruption 
of  iodism  is  entirely  painless  and  free  from  all  other  sen- 
sations. 

In  some  instances  there  is  a  special  tendency  to  this 
form  of  iodism,  and  cases  have  been  reported  of  patients 
who  repeatedly  suffered  symptoms  of  this  kind  on  every 
attempt  to  renew  the  administration  of  iodides.  Occasion- 
ally iodism  is  attended  with  fever;  in  most  cases  this 
symptom  appears  to  be  wanting. 

Nervous  and  vascular  symptoms  sometimes  predomi- 
nate ;  thus  headaches  and  neuralgic  pains,  tremor  or 
twitchings  of  the  muscles,  and  a  state  of  profound  as- 
thenia may  be  met  with.  It  is  reported  also  that  loss  of 
vision  and  paralysis  occur  in  some  cases.  A  peculiar  ■ 
syndrome  has  been  discussed  by  recent  authors  as  being 
the  occasional  result  of  medication  with  iodine ;  it  sug- 
gests the  symptoms  of  exophthalmic  goitre. 

In  these  cases  the  patient  has  great  rapidity  of  the 
heart  s  action  with  a  sense  of  intense  palpitation.  There 
are  muscular  tremor,  more  or  less  pronounced  dyspnoea, 
and  a  relaxed  condition  of  the  skin,  and  sometimes  the 
clinical  picture  is  completed  by  the  development  of  ex- 
ophthalmos. These  cases  are  especially  interesting  from 
tlie  fact  that  according  to  many.  Graves'  disease  is  due  to 
excessive  thyroidal  secretion,  and  the  latter  is  known  to 
contain  notable  proportions  of  iodine. 
•  ^"  S?^.^^  °^  iodism  following  the  local  use  of  iodoform, 
in  addition  to  a  dermatitis,  there  are  marked  rapidity  and 


EEPERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


lodlfsm. 
Iodoform, 


weakness  of  the  heart's  action  and  great  constitutional 
depression.  The  temperature  is  sometimes  quite  high. 
When  the  erythema  or  dermatitis  is  extensive,  there  may 
be  diflSculty  in  distinguishing  the  symptoms  from  those 
of  scarlet  fever,  particularly  if,  as  sometimes  happens, 
vomiting  and  gastro-intestinal  symptoms  mark  the  be- 
ginning of  the  attack.  In  certain  cases  when  the  poison- 
ing has  developed  slowly,  the  disease  takes  on  a  cachectic 
form  and  is  marked  by  gradual  wasting  with  loss  of  sub- 
cutaneous fat  causing  a  wrinkled,  withered  appearance  of 
the  skin.  Combined  with  this  there  are  great  muscular 
weakness  and  nervous  depression,  a  tendency  to  dysp- 
noea, and  rapidity  of  action  of  the  heart.  The  appear- 
ance of  the  patients  suggests  a  profound  anaemia  or 
cachexia. 

Among  late  results  of  iodine  intoxication,  atrophy  of 
the  mammary  glands  and  testicles  has  been  noted. 

Alfred  Stengel. 

IODOFORM. — Iodoform,  chemically  triiodomethane,  or 
metlunyl  iodide,  CHI3,  is  official  in  the  United  States 
Pharmacopioea  as  lodofm-mum.  Iodoform.  It  is  prepared 
in  a  variety  of  ways,  in  which  the  essential  reaction  is 
between  alcohol  and  free  iodine  with  the  resulting  for- 
mation of  iodoform.  Iodoform  occurs  in  "  small,  lem- 
on-yellow, lustrous  crystals  of  the  hexagonal  system, 
having  a  peculiar,  very  penetrating,  and  persistent  odor, 
somewhat  resembling  that  of  saffron  and  iodine,  and  an 
unpleasant,  slightly  sweetish,  and  iodine-like  taste.  Spe- 
cific gravity,  3.000  at  15°  C.-  (59°  P.).  Very  slightly  sol- 
uble in  water,  to  which  it,  however,  imparts  its  odor  and 
taste.  Soluble  in  about  52  parts  of  alcohol  at  15°  C.  (59° 
P.),  in  about  13  parts  of  boiling  alcohol,  and  in  5.3  parts 
of  ether.  Very  soluble  in  chloroform,  benzin,  and  fixed 
and  volatile  oils  "  (U.  S.  P.).  Iodoform  volatilizes  some- 
what even  ^t  ordinary  temperatures,  and  on  heating  first 
melts  to  a  brown  liquid,  and  then  gives  off  iodine  vapors, 
with  a  residual  carbonaceous  mass,  which  finally  is 
wholly  dissipated.  Iodoform  should  be  kept  in  well- 
stoppered  bottles  in  a  cool  place.  The  odoi'  is  peculiar 
not  only  in  quality,  but  also  in  the  fact  that  it  is  very 
penetrating  and  persistent,  and  that  a  very  little  of  the 
substance  will  develop  the  smell  in  full  strength.  To 
many  persons  the  odor  is  positively  offensive,  while  to 
others  it  is  quite  unobjectionable.  Concerning  the  solu- 
bihties  of  iodoform,  it  should  be  noted  that  a  very  com- 
mon text-book  error  is  the  unqualified  statement  that  the 
substance  is  "  soluble  in  alcohol,"  leading  to  the  inference 
that  it  is  freely  so,  whereas,  as  a  matter  of  fact,  it  is  but 
sparingly  soluble  in  cold,  and  only  moderately  soluble 
in  boiling,  alcohol  (see  above). 

Locally,  iodoform  tends  to  benumb,  to  repress  suppu- 
ration and  other  unhealthy  action,  and  to  promote  heal- 
ing. In  tuberculous  disease,  as  in  cases  of  tuberculous  ab- 
scess, the  latter  effect  is  marked.  This  healing  virtue  of 
iodoform  probably  results  partly  from  absorption  by  the 
powder  of  the  juices  of  the  exposed  part,  and  from  me- 
chanical protection,  and  partly  from  the  action  of  free 
iodine  liberated  through  decomposition  of  the  iodoform. 
Such  decomposition  readily  occurs  when  iodoform  meets 
with  alkaloidal  or  albuminous  fluids.  Formerly  the  vir- 
tues were  thought  to  be  due  to  a  germicidal  action,  but 
it  is  now  shown  that  iodoform  as  such  has  little  or  no 
direct  power  either  to  kill  pathogenic  micro-organisms 
or  to  hinder  their  development. 

Iodoform  can  be  absorbed  into  the  system,  hot  very 
readily  from  the  stomach,  but  quite  so  from  fresh  wound 
surfaces,  and  in  such  cases  a  certain  amount,  at  least, 
enters  the  blood  unchanged.  It  is  excreted  mainly  by 
the  kidneys  and  in  the  form  of  iodides,  but  also  is  to  be 
found  in  the  saliva,  the  bronchial  mucus,  and  the  perspir- 
ation. Swallowed  in  quantities  of  from  0.30  to  0.40  gm. 
(gr.  V.  or  vi.),  it  is  harmless,  but  when  extensively  ap- 
plied to  absorbent  wound  surfaces  it  is  capable  of  pro- 
ducing serious  and  even  fatal  constitutional  poisoning  (see 
Iodoform.     [Toxieological.]}. 

Iodoform  has  been  tried  as  an  internal  medicine  in  the 
place  of  the  alkaline  iodides,  especially  in  syphilis,  but 


without  striking  results.  The  dose  is  from  0.06  to  0.30 
gm.  (gr.  i.  to  iij.)  throe  times  a  day,  preferably  in  pill, 
in  order  that  tlie  odor  may  be  concealed.  Externally, 
iodoform  is  a  good  anodyne  application  to  painful  sur- 
face affections  of  all  kinds,  and  is  specifically  healing, 
especially  in  syphilitic  lesions  and  in  local  tuberculous 
affections.  Also  it  makes  an  excellent  dressing  for  wound 
surfaces,  and  is  accordingly  extensively  used  by  the  oper- 
ating surgeon.  It  may  be  applied  dry  (finely  pulverized, 
so  as  to  obviate  the  mechanical  irritation  by  the  edges  of 
the  crystals),  by  dusting  from  a  dredger,  and  then  cover- 
ing the  dressed  surface  with  cheese-cloth,  lint,  or  absor- 
bent cotton;  or  an  iodoforraized  gauze  may  be  used. 
Such  gauze  may  be  prepared  by  rubbing  powdered  iodo- 
form into  the  meshes  of  the  material,  or  the  latter  may 
be  soaked  in  an  ethereal  solution  of  iodoform  which,  by 
drying,  leaves  a  fine  powder  of  the  drug  evenly  diffused 
through  the  texture  of  the  fabric.  Care  should  be  taken 
not  to  risk  poisoning  by  packing  considerable  quantities 
in  tightly  closed  wound  or  abscess  cavities.  As  a  heal- 
ing dressing,  the  official  preparation  may  be  used,  en- 
titled Unguentum  lodoformi.  Iodoform  Ointment,  which 
consists  of  iodoform,  ten  per  cent.,  thoroughly  incorpo- 
rated with  benzoinated  lard.  In  the  local  treatment  of 
tuberculous  abscesses  a  ten-per-cent.  emulsion  in  sterilized 
oil  or  in  glycerin  has  been  much  used.  The  abscess  is 
first  properly  evacuated,  then  cleansed  by  a  weak  carbolic 
or  boric-acid  wash,  and  then  injected  with  a  few  fluid- 
drachms  of  the  iodoform  emulsion,  and  the  cavity  closed. 
Such  treatment  may  be  repeated  every  few  days.  These 
same  emulsions  have  also  been  injected  into  the  substance 
of  tuberculous  glands  which  have  not  undergone  suppu- 
ration. To  mask  the  diffusive  and  persistent  smell  of 
iodoform,  the  addition  of  a  great  many  substances  has 
been  proposed,  of  which  substances  some,  such  as  the 
Tonka  bean  and  the  more  powerfully  odorous  of  the. 
volatile  oils,  simply  overwhelm  the  smell  of  iodoform 
with  their  own  odor,  and  are  hence  unobjectionable.  A 
bit  of  Tonka  bean  may  be  kept  in  the  iodoform  bottle, 
or  one  part  of  oil  of  bergamot,  peppermint,  spearmint,  or 
gaultheria  may  be  added  to  twenty  parts  of  iodoform 
(Hager).  Tannic  acid  and  balsam  of  tolu,  two  substances 
suggested  for  the  present  purpose,  act  by  chemical  attack 
upon  the  iodoform,  and  hence  are  not  to  be  recommended. 

Because  of  the  offensive  smell  of  iodoform  and  the 
occasional  poisoning  by  the  medicine,  many  substitutes 
have  been  sought  in  related  compounds.  Of  these  the 
following  deserve  mention : 

lodol,  tetraidopyrrol,  CJ4NH.  This  compound  forms 
by  the  action  of  iodine  on  pyrrol,  and  occurs  as  a  yellow- 
ish-brown, crystalline  powder,  without  taste  or  smell, 
insoluble  in  water,  but  soluble  in  alcohol  and,  though 
less  readily,  in  ether,  chloroform,  and  the  fixed  oils.  It 
contains  88.9  per  cent,  of  iodine. 

lodol,  though  insoluble  in  water,  is  capable  of  absorp- 
tion by  the  living  animal  tissues,  and  so  produces  consti- 
tutional effects  on  administration  by  the  mouth.  In 
experiments  on  animals  it  has  caused  emaciation  and 
albuminuria,  with  muscular  weakness  and  lowering  of 
temperature,  and,  finally,  death  from  fatty  degeneration 
of  the  kidneys  and  liver.  Constitutional  effects  have  fol- 
lowed also  the  local  use  of  the  compound  in  surgery, 
but,  owing  to  the  comparative  slowness  of  absorption  of 
iodol,  it  is  less  apt  to  produce  untoward  effects  than  is 
the  case  with  .iodoform. 

Iodol  is  available  for  all  the  uses  of  iodoform.  It  may 
be  applied  locally  in  powder  or  in  alcoholic  solution.  A 
collodion  preparation  of  iodol  may  be  made  by  dissolving 
one  part  of  iodol  and  five  of  guncotton  in  ten  parts  of 
ether. 

Iodol  has  been  given  internally  in  diabetes  and  in  ter- 
tiary syphilis,  in  doses  of  from  0.13  to  0.19  gm.  (gr.  ij.- 
iij .).  It  is  not  official  in  the  United  States  Pharmacopoeia 
(1890). 

Losophan,  triiodomctacresol,  C6Hl3(OH)(CH3).  This 
substance,  a  compound  of  iodine  and  cresol,  occurs  in 
colorless  needles,  odorless,  insoluble  in  water  and  nearly 
so  in  alcohol,  but  freely  soluble  in  ether,  chloroform,  and 
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the  fixed  oils.  The  crystals  contain  78.39  parts  of  iodine 
and  melt  at  121.5°  C.  (350.5°  F.). 

Unlike  iodoform,  losophan  does  not  yield  free  iodine  on 
contact  with  the  animal  tissues,  and  so  cannot  truly  sub- 
stitute iodoform  in  medical  practice.  It  has  been  used  as 
a  local  antiseptic,  but  with  questionable  advantage.  It 
may  be  applied  in  a  one-  or  two-per-cent.  solution  in  alco- 
hol and  water  (alcohol  three  parts,  water  one  part),  or  in 
an  ointment  of  from  one-  to  ten-per-cent.  strength,  with 
basis  of  vaseline  or  a  mixture  of  vaseline  one  part,  and 
lanolin  four  parts. 

Losophan  is  not  official. 

Nosophen,  tetraiodophenolphthalein,  (CoHjIj.OH)^. 
p  ^CeHiCO.     This  compound,    behaving   as  an  acid, 

occurs  as  an  impalpable,  pale  yellowish  powder,  odorless 
and  tasteless,  insoluble  in  water  and  difficultly  so  in 
alcohol,  ether,  and  chloroform,  b\it  soluble  in  alkalies, 
with  which  substances  it  combines  to  form  salts.  Noso- 
phen  contains  61.7  per  cent,  of  iodine. 

Like  losophan,  nosophen  does  not  yield  iodine  on  con- 
tact with  the  animal  tissues.  It  has  been  used,  however, 
for  the  purposes  of  iodoform,  and  is  unirritating  and 
non-poisonous.  It  may  be  applied  freely  in  its  powder 
form. 

The  sodium  salt  of  nosophen  has  been  used  in  medicine 
under  the  name  of  antinosine.  This  salt  occurs  as  a  dark 
blue  amorphous  powder,  and  is  freely  soluble  in  both 
water  and  alcohol.  It  may  be  used  for  local  antiseptic 
purposes  in  solutions  varying  in  strength  from  one  to 
three  percent.,  which  solutions  are  without  odor  or  taste. 

The  bismuth  salt  also  has  been  used  under  the  name  of 
eudoxine.  This  substance  is  a  reddish-yellow  powder, 
tasteless  and  odorless,  and  insoluble  in  water.  It  is  de- 
composed by  alkalies  with  the  formation  of  antinosine. 
It  has  been  given  internally,  for  gastrointestinal  derange- 
ments, in  doses  of  from  0.03  to  0.50  gm.  (gr.  ss.-viij.), 
and  is  assumed  to  undergo  conversion  into  antinosine  by 
the  action  of  the  alkalies  in  the  intestinal  fluids. 

Nosophen  is  not  official. 

For  europhen,  see  article  under  its  own  title. 

Edward  Curtis. 

IODOFORM.  (TOXICOLOGICAL.)— In  1880  Mosetig 
von  Moorhof  introduced  iodoform  as  a  surgical  dressing. 
Since  that  time  it  has  been  largely  used  by  surgeons  not 
only  as  a  dressing,  but  also  (in  solution)  for  injection  into 
chronic  abscesses,  tuberculous  joints,  etc.  In  many  cases 
grave  symptoms  have  supervened;  sometimes  followed 
by  recovery,  occasionally  by  death.  Such  cases  have 
been  steadily  reported  since  1883,  but  now  there  seems 
to  be  a  lull,  probably  owing  to  the  fact  that  iodoform  is 
not  in  such  general  use  as  formerly. 

Cases  have  been  reported  of  which  we  may  mention : 
(1)  A  series  of  four,  all  of  which  ended  in  recovery,  de- 
scribed by  Marcus  Beck,  of  London  {Brit.  Med.  Journal 
1882,  i.,  p.  903).  (3)  Barois  {Archiv.  de  Med.  et  de  Pharm 
Mtht.,  1890)  has  collected  a  series  of  forty -two  fatal 
cases,  and  adds  one  of  his  own ;  the  remarkable  point  iu 
this  series  is  that  there  is  only  one  case  of  an  American 
surgeon,  viz.,  that  of  Dr.  Sands,  in  1881,  in  which  about 
one  and  a  half  drachms  were  used  in  dressing  after  colot- 
omy  for  cancer  of  the  rectum.  (3)  Andry 's  series  of  four 
(Lyon  Medical,  1890),  one  of  which  proved  fatal  (4) 
Gerlach's  series  of  four  cases,  all  of  which,  terminated  in 
recovery  (Medical  JSfeios,  Philadelphia,  1891,  p.  373) 

Iodoform  is  generally  applied  either  (1)  pure,  as  a  pow- 
der, (3)  combuied  with  collodion,  (3)  dissolved  in  ether 
(4)  incorporated  with  gauze,  or  (5)  as  an  emulsion  in  gly- 
cerm  or  oil.  Of  these  the  iodoform  gauze  is  probably  the 
safest.  An  alkali  added  to  the  iodoform  is  said  to  render 
it  less  to.xic.  When  iodoform  is  used,  mernn'ials  and 
carbolic  acid  .should  be  avoided.  Iodoform  is  quickly 
absorbed  and  slowly  eliminated;  clean,  granulating 
wounds,  large  surfaces,  fatty  tissues,  burns,  sinuses  fls 
tuliE,  and  ab.scess  cavities  are  particularly  favorable  for 
the  absorption  of  iodoform, 
Toxic  Dose.— The  smallest  dose  known  to  have  pro- 
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duced  toxic  symptoms  is  less  than  one  grain.     This  was 
a  case  reported  by  Dr.  Tiffany,  of  Kansas  City  (St.  Louis 
Med.  and  Surg.  Journ.,  xxxviii.,  563),  in  which  a  fraction 
of  a  grain  of  iodoform  was  applied  to  the  tympanum 
through  the  external  auditory  meatus.     The  patient,  a 
woman,  who  had  an  idiosyncrasy  to  the  drug,  suffered 
from  inflammation,  swelling,  and  erysipelas;   recovery 
followed  on  withdrawal  of  the  drug.     The  scanWest  fatal 
dose  is    probably  about   forty-five    grains.     The  case 
which  is  reported  by  Barois  (see  above),  was  one  of  large 
cold  abscess  under  the  left  pectoralis  major;  an  injection 
of  about  fifty-five  grams  of  a  flve-per-cent.  ethereal  so- 
lution was  used ;  symptoms  of  ether  narcosis  immediately 
followed,  then  symptoms  of  iodoform  poisoning,  chiefly 
cerebral,  and  death  in  coma  after  nine  days.     Fatal  results 
from  doses  of  one  drachm  and  upward  have  been  reported. 
But,  on  the  other  liand,  a  case  has  been  recorded  in  which 
a  woman  took  two  drachms  of  iodoform  at  a  single  dose, 
with  no  worse  result  than  severe  headache,  griping  pains 
in  the  abdomen,  and  purging ;  but  the  odor  and  taste  of 
the  drug  remained  for  several  days. 

It  must  be  borne  in  mind  (1)  that  many  toxic  effects 
may  have  been  due  to  impurities  in  the  drug;  (2)  that 
some  people  are  particularly  susceptible  to  iodoform, 
and  many  cases  of  iodoform  poisoning  are  due  to  idiosyn- 
crasy ;  (3)  that  iodoform  seems  particularly  dangerous  in 
wounds  and  injuries  of  the  breast,  axillary  space,  and 
chest  wall,  and  therefore  great  care  should  be  taken  in 
using  the  drug  iu  these  regions. 

Symptoms. — The  cause  of  the  toxic  symptoms  is  the 
iodine.  Iodoform  (CHIs),  which  contains  more  than 
ninety-six  and  one-half  per  cent,  of  iodine,  is  decomposed 
by  the  tissues  with  which  it  comes  iu  contact,  and  iodine 
is  liberated.  This  free  iodine  promptly  combines  witli 
the  albumin  of  the  tissues,  and  the  result  is  an  unstable 
albuminate  of  iodine,  which  passes  into  the  circulation 
and  thence  to  the  various  organs  of  the  body! 

Scliede,  of  Hamburg,  describes  six  classes  of  cases  of 
poisoning  by  iodoform :  "  (1)  High  fever  without  other 
phenomena.  (2)  Fever,  with  mild  gastro-intestinal  irri- 
tation, depression  of  sjiirits.  and  rapid  pulse;  recovery 
almost  invariable.  (3)  Very  rapid,  soft  pulse,  from  iii'O 
to  180;  no  fever;  great  danger.  (4)  Very  rapid  pulse 
with  high  fever;  death  almost  invariable.  (5)  After  se- 
vere operations,  rapid  collapse  and  death.  (6)  A  form 
resembling  meningitis,  somnolence  followed  by  stupor; 
contracted,  motionless  pupils;  restlessness,  temperature 
normal,  and  pulse  exceedingly  rapid:  most  characteristic' 
and  severe"  (from  H.  C.  AVood's  "Therapeutics"). 

AVe  prefer  a  simpler  classification :  1.  Local  or  cutane- 
ous or  eruptive.  2.  General  or  constitutional:  («)  with 
cerebral  symptoms ;  (*)  with  coma. 

1.  Local,  Cutaneous,  or  Eruptive.— This  is  thecommoB- 
est  form  and  generally  follows  the  application  of  iodoform 
as  a  dressing.  There  is  a  dermatitis  of  an  erythematous 
type,  or  an  eczemalous  eruption.  The  part  is  swollen 
and  is  covered  by  many  small  thick-walled  vesicles. 
These  vesicles  become  confluent  and  are  filled  with  a  se- 
rous fluid  which  may  later  become  tinged  with  blood. 
The  epidermis  is  at  first  raised;  later  it  peels  off,  and 
leaves  an  exposed  area  of  very  sensitive  corium  bathed 
in  a  serous  exudate. 

2.  General  or  Constitutional  (n)  with  Cerebral  Symptoms. 
—This  may  occur  some  time  after  the  application  or  in- 
jection of  the  iodoform,  or  almost  immediately.  The 
symptoms  are  the  odor  of  iodoform  in  the  breath ;  yellow 
discoloration  of  the  skin  and  conjunctiva?;  increase  of 
temperature;  pulse  small,  irregulai-,  and  rapid  (up  to 
160  or  180) ;  faiutncss,  vertigo,  severe  headache,  thirst, 
nausea,  vomiting,  gastro-intestinal  irritation,  muscular 
twitchings ;  the  patient  becomes  melancholic  and  has  de- 
lusions of  persecution  and  jiossibly  suicidal  tendencies, 
hence  must  be  carefully  watched;  "there  is  maniacal  ex- 
citement, which  may  subside  on  removal  of  the  dressing. 
"There  is  nothing  specific  in  iodoform  mania;  it  may 
occur  with  the  first  dressing,  or  it  may  result  from  its 
prolonged  use:  it  gives  rise 'to  restlessness,  to  sleepless- 
ness, to  irritability  passing  into  mania,  and  the  mania 
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may  rapidly  give  place  to  stupor  or  mental  weakness  " 
(Dr.  Savage,  in  Allbutt's  "System  of  Medicine,"  vol. 
viii.,  315).  Barois  found  in  severe  cases  that  the  symp- 
toms came  on  suddeulj^  and  early ;  fli-st  mental  depres- 
sion, then  excitement. 

(J)  'With  Coma. — This  is  the  most  severe  form.  The 
pulse  is  rapid  and  feeble ;  there  is  rigidity  of  the  neck,  as 
in  meningitis;  great  mental  confusion  with  misplacing  of 
words ;  there  may  be  paralysis  of  the  sphincters ;  the  pa- 
tient becomes  emaciated,  lethargic,  and  falls  into  a  state 
of  coma  and  dies. 

Death  occurs  from  paralysis  of  the  heart.  Age  in- 
creases the  susceptibility  of  most  persons  to  the  action  of 
the  drug.  Tuberculous  and  cachectic  patients  are  said 
to  give  worse  results  than  others;  but  probably  Iodo- 
form is  more  often  administered  to  these  patients  than 
to  others. 

Pathology. — The  post-mortem  findings  are  fatty  de- 
generation of  the  heart,  liver,  kidneys,  and  muscles ;  h}'- 
persemia  of  the  meninges  and  some  atheromatous  lesions 
of  the  arteries.  Barois  found  occasionally  a  partial  infil- 
tration of  the  lungs,  with  degeneration  of  the  alveolar  epi- 
thelium. 

Peoonosis. — This  is  bad.  It  probably  depends  upon 
idiosyncrasy  as  well  as  dose. 

Prophylaxis. — Get  a  pure  preparation  of  the  drug; 
use  as  small  an  amount  as  possible ;  remember  idiosyn- 
crasy ;  be  particularly  cautious  in  wounds  of  the  breast, 
chest  walls,  and  axillary  space. 

Treatment. — In  every  case  stop  the  application  of  fur- 
ther iodoform ;  then  keep  up  the  patient's  strength  and 
remove  as  much  as  possible  of  the  drug  with  water, 
a  wann  sohition  of  starch,  oil  of  eucalyptus,  or  ether  and 
cotton;  and  give  diuretics,  diaphoretics,  and  a  hot  bath 
to  hasten  elimination.  In  a  case  reported  by  Dreesmann, 
of  Bonn  {Beitr.  zur  Idin.  Chir.,  v.,  9,  p.  333),  hypodermic 
injections  of  twenty-per-cent.  solution  of  iodoform  oil 
were  repeatedly  given  for  white  swelling  of  the  knee; 
neurotic  symptoms  followed,  and  on  resection  of  the  knee 
a  mass  of  iodoform  the  size  of  a  cherry  was  found  just 
above  the  condyles ;  the  neurosis  ceased  on  the  removal 
of  this.  Apply  dressings  of  decinormal  salt  solution,  snip 
off  the  top  of  any  vesicles  that  may  be  present,  so  that  the 
solution  may  reach  the  corium  underneath ;  locally  apply 
some  non-irritating  alkaline  fluid  to  neutralize  the  nascent 
iodine,  and  thus  prevent  its  entering  into  combination 
with  the  albumins.  Give  stimulants,  and  to  increase  the 
alkalinity  of  the  blood  administer  potassium  acetate,  po- 
tassium bicarbonate,  or  potassium  bromide ;  this  latter  is 
recommended,  and  may  be  administered  in  an  initial  dose 
of  gr.  XV.  in  |ij.  of  water,  followed  \>y  gr.  x.  every 
hour.  R.  J.  E.  Scott. 

lODOGALLICIN  is  an  Iodine  compound  of  gallicin  (see 
Oallitiin),  and  is  a  gray  amorphous  powder  which  is  insol- 
uble in  all  ordinary  media.  It  contains  38  per  cent,  of 
bismuth  and  23.6  per  cent,  of  iodine.  It  is  antiseptic, 
locally  anaesthetic,  and  desiccating,  and  may  be  applied 
in  powder  or  in  fl  ve-per-cent.  lanolin  ointment  for  wounds, 
ulcers,  trachoma,  and  corneal  ulcers.       W.  A.  Bastedo. 

lODOL.— Tetra-iodo-pyrrol,  CiIiNH.  This  com- 
pound of  iodine  may  be  prepared  by  dissolving  pyrrol  in 
alkaline  water  and  mixing  it  with  a  solution  of  iodine  in 
iodide  of  potassium.  The  precipitate  is  collected,  dis- 
solved in  alcohol,  and  reprecipitated.  It  is  also  obtained 
by  the  reaction  that  takes  place  when  alcoholic  solutions 
of  pyrrol  and  iodine  are  mixed  for  twenty-four  hours, 
lodol  separates  when  the  mixture  is  added  to  water. 

It  is  a  pale  yellow,  finely  crystalline  powder.  It  is 
without  taste  and  does  not  possess  any  disagreeable  odor. 
It  is  insoluble  in  water,  and  very  slightly  soluble  in  dilute 
alcohol.  Strong  alcohol  dissolves  one  part  in  six;  glyc- 
erin, one  part  in  thirty -four.  lodol  is  very  soluble  in 
ether  and  chloroform.  It  contains  about  ninety  per  cent, 
of  iodine.  Heated  to  140°  or  150°  C.  it  is  decomposed 
with  the  evolution  of  violet  iodine  vapors. 

lodol  was  introduced  in  1885  by  Ciamician  and  Silber, 
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as  a  Substitute  for  iodoform,  its  freedom  from  any  disa- 
greeable odor  being  a  decided  advantage.  Like  iodoform 
it  does  not  rank  high  as  a  germicide,  but  it  has  the  same 
power  of  inhibiting  the  growth  of  bacteria  and  maintain- 
ing a  surface  clean  and  aseptic.  To  wounds,  ulcers,  and 
all  suppurating  surfaces  it  is  applied  in  the  same  manner 
as  iodoform,  by  dusting  the  powder  on  the  part  or  mak- 
ing it  into  an  ointment  with  lanolin  or  vaselin.  It  may 
also  be  used  in  solution  of  alcohol,  ether,  or  collodion. 
Ether  5  parts,  collodion  50  parts,  iodol  1  part  is  a  favor- 
ite combination  for  local  application.  For  gynjecological 
purposes  a  solution  of  iodol,  spirits,  and  glycerin,  1  to  16- 
34,  may  be  used  for  saturating  tampons,  etc.  Its  local 
use  lias  been  highly  recommended  for  ulcerations  of  the 
nose,  pharynx,  and  larynx,  particularly  when  due  to  a 
tuberculous  or  syphilitic  cause. 

Iodol  has  been  employed  internally  with  success  in  con- 
ditions of  the  stomach  and  intestines  accompanied  by  pu- 
trefactive and  fermentative  changes.  It  has  been  used 
with  success  in  gastro-intestinal  catarrh  and  ulceration  of 
the  mucous  membrane.  When  its  action  is  directed  to 
the  stomach  it  should  be  given  in  the  intervals  between 
meals ;  when  it  is  desired  to  act  on  the  intestinal  canal,  the 
most  favorable  time  for  its  administration  is  immediate^ 
at  the  close  of  the  digestive  process.  As  its  constituent 
iodine  is  excreted  in  part  by  the  pulmonary  organs,  it 
has  been  used  in  bronchitis,  phthisis,  and  various  diseases 
of  this  locality.  In  these  conditions,  in  addition  to  its 
internal  administration,  inhalations  and  insufilations  have 
been  used.  In  syphilis  it  is  also  recommended,  especially 
in  tertiary  forms  of  the  disease  in  which  it  has  given  the 
best  results.  It  is  well  borne  by  the  system,  having  no 
effect  on  the  temperature,  circulation,  or  respiration; 
iodism  is  of  very  rare  occurrence.  It  is  also  thought  to  be 
of  benefit  in  diabetes.  The  dose  is  from  one  to  three 
grains,  two  or  three  times  a  day ;  it  should  be  given  in 
wafers  or  pill  form.  Beaumont  Small. 

lODOMUTH  (BiiCHiIjOc)  is  a  bismuth  iodine  com- 
pound, used  as  a  dusting  powder  for  wounds,  ulcers,  etc. 
It  has  been  given  internally  as  an  alterative  in  dose  of 
gm.  0.06-0.6  (gr.  ^^-i.).  W.  A.  Bastedo. 

lODONAFTAN  is  a  naphtha  ointment  base  containing 
three  per  cent,  of  iodine.  It  is  a  very  smooth,  stable 
ointment  of  pleasant  odor.  It  is  blackish-brown  in  color, 
appearing  dark  green  by  transmitted  light. 

W.  A.  Bastedo. 

lODONAPHTOL  -  BETA.  —  Naphtol-beta  di-iodide. 
Also  termed  Naphtol-aristol.  This  derivative  of  iodine 
was  introduced  by  Dr.  Braille  {Bepevt.  de  Pha/r. ,  Novem- 
ber 10th,  1891)  as  a  substitute  for  iodoform,  aristol,  and 
other  iodine  compounds.  It  is  prepared  by  mixing  a 
solution  containing  24  gm.  of  iodine  and  27  gm.  of  potas- 
sium iodide  with  another  solution  containing  110  gm.  of 
naphtol-beta  and  40  gm.  of  caustic  soda.  There  is  then 
added  a  little  solution  of  the  hypochlorite  of  sodium  cor- 
responding to  ten  times  its  volume  of  chlorine.  lodo- 
naphtol  is  then  precipitated.  It  is  a  greenish-yellow 
powder,  inodorous,  tasteless,  insoluble  in  water,  very 
slightly  soluble  in  alcohol,  but  soluble  in  ether  and  chlo- 
roform. 

It  is  recommended  for  the  treatment  of  wounds,  ulcers, 
and  all  conditions  in  which  iodoform  and  other  antiseptics 
are  employed.  It  is  applied  as  a  powder  dusted  on  the 
part  affected.  Beaumont  Small. 

lODOPHENIN.— lodophenacetin.  This  compound  of 
iodine  and  phenacetin  was  described  by  Dr.  Scholvein, 
in  1891,  at  a  meeting  of  the  Berlin  Pharmaceutical  Society. 
It  contains  fifty  per  cent,  of  iodine  and  forms  in  steel- 
blue  crystals,  with  an  odor  of  iodine,  and  a  burning  taste ; 
it  colors  the  skin  yellow.  It  is  insoluble  in  water,  solu- 
ble in  alcohol  and  glacial  acetic  acid.  Heated,  or  even 
when  mixed  with  water,  it  is  decomposed  and  iodine  is 
set  free. 

It  is  recommended  as  a  useful  antiseptic,  and  experi- 
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ments  show  that  it  possesses  this  property  in  a  marked 
degree,  but  it  also  has  the  irritating  effects  of  free  iodine. 
When  employed  as  an  internal  remedy  it  forms  com- 
binations ■with  the  alljalies  of  the  intestinal  canal,  and, 
from  the  readiness  with  which  iodine  is  given  np,  poison- 
ous symptoms  may  follow  the  use  of  even  small  quanti- 
ties. Beaumont  Small. 

lODO-SALICYLIC  ACID.— A  compound  of  iodine  and 
salicylic  acid  in  which  one  atom  of  hydrogen  is  replaced 
by  one  of  iodine.  It  contains  fifty  per  cent,  of  iodine. 
A  di-iodo-salicylic  acid  is  also  prepared,  in  which  two 
atoms  of  hydrogen  are  replaced  by  iodine.  It  contains 
two  parts  of  iodine  in  three  of  the  compound.  They  are 
white,  fine,  crystalline  powders,  slightly  soluble  in  water, 
soluble  in  alcohol,  ether,  fixed  oils,  and  collodion. 

They  possess  the  combined  action  of  iodine  and  salicylic 
acid,  and  are  said  to  be  very  serviceable  antiseptics.  In- 
ternally, in  doses  of  from  twenty  to  sixty  grains  daily, 
they  have  proved  serviceable  in  rheumatism  and  have 
succeeded  in  relieving  the  fever  and  pain  when  tl:i.e  other 
salicylates  have  failed. 

Sodium  di4odo-salicylate. — This  salt  occurs  in  white 
needles,  and  is  recommended  as  an  antithermic  and  anti- 
rheumatic. It  is  also  said  to  be  of  great  value  as  a  local 
application  in  parasitic  affections  of  the  skin.  The  dose 
for  internal  administration  has  not  been  determined. 

Beaumont  Small. 

lODOSULPHATE  OF  CINCHONINE. —  (Synonym: 
Antiseptol.)  This  compound  contains  fifty  per  cent,  of 
iodine.  It  is  a  very  light,  brownish  powder,  odorless, 
Insoluble  in  water,  alcohol,  and  chloroform. 

It  is  an  antiseptic  and  is  said  to  prove  serviceable  in 
all  conditions  in  which  iodoform  and  similar  compounds 
are  employed.  It  may  be  combined  with  powdered  tal- 
cum, one  part  to  two ;  or  mixed  with  vaselin  or  lanolin, 
one  part  to  ten.  Beaumont  Small. 

lODOZEN  (CeHJ.COOCHaONa)  is  an  iodine  derivative 
of  methyl  salicylate.  It  is  used  as  an  antiseptic  exter- 
nally and  as  an  alterative  internally. 

W.  A.  Bastedo. 

IPECAC— Ipboacuanha.— The  dried  root  of  Cephaelis 
Ipeeaeuanlia  (Brot.),  A.  Richard.  [  Oragoga  Ipecacuanha 
(Brotero)  Baillon  (fam.  BuUaceai).']  U.  S.  P.  It  is  doubt- 
ful if  this  definition,  for  reasons  given  below,  should  not 
be  made  to  include  the  lower  or  prostrate  portions  of  the 
stem  also.  The  name  of  this  drug,  which  is  adopted  into 
most  European  languages,  is  borrowed  from  the  South 
American  Indians,  by  whom  it  is  used  to  designate,  not 
only  this,  but  several  other  emetic  roots.  Poaya  is  an- 
other Bazilian  name,  also  rather  loosely  applied  to  other 
roots  besides  the  one  under  consideration.  "  Ipecac  "  is  a 
natural  and  convenient  abbreviation. 

The  plant  from  which  tliis  drug  is  obtained  is  a  low, 
semi-gregarious  shrub,  growing  in"  the  deep  tropical 
woods  of  Brazil,  with  partly  creeping  stems  and  thickened 
annulated  roots. 

The  roots,  several  in  number,  are  long,  tortuous,  sim- 
ple or  slightly  branching,  white  and  filiform  when  young, 
but  at  maturity  thickened  to  three  or  four  times  the  di- 
ameter of  their  woody  columns  by  the  accumulation  of 
starch-bearing  tisuo  in  the  bark.  This  occurs  in  crowded, 
narrow,  irregular,  and  generally  incomplete,  transverse 
rings,  separated  by  deep,  also  incomplete,  circular  fis- 
sures, and  is  greatest  in  the  middle  portion  of  the  root, 
which  tapers  toward  each  end,  especially  the  lower.  The 
woody  column  does  not  take  part  in  either  the  rings  or 
furrows  of  the  bark.  The  stems  of  OepJiaelis  are  of  soft 
woody,  sometimes  almost  herbaceous,  texture;  rounded, 
smooth,  creeping,  and  rooting  below ;  ascending,  square! 
pubescent,  and  green  above,  with  well-marked  nodes  and 
leaf  scars.  It  is  this  lower,  rounded  portion,  lying  shaded 
and  for  the  most  part  covered  by  forest  debris,  which 
has  practically  the  same  composition  and  properties  as 
the  root,  and  which  might  be,  and  commonly  is,  used 


with  it.  The  remaining  portions  of  the  plant  are  well 
illustrated  in  the  accompanying  cut,  which,  however, 
does  not  show  the  prostrate  habit  of  the  basal  portion  of 
the  stem. 

Habitat. — The  district  of  Matto  Grosso,  in  western 
Brazil,  is  the  principal  source  of  ipecac ;  but  the  plant 
grows  also  in  the  adjoining  parts  of  that  country  as  well 
as  of  Bolivia.     The  ipecac  plant  has  been  long  cultivated 
as  an  object  of  interest  in  botanical  gardens,  especially  in 
that  at  Edinburgh.     Mr.  McNab  made  the  important  dis- 
covery that  it  could  be  propagated  by  minute  fragments 
of  its  roots,  or  even  of  its  leaf  stalks.     By  means  of  thift 
plan  a  large  number  of  plants  has  been  obtained  and  sent, 
to  India  and  elsewhere  for  experiments  in  regard  to  its 
practical  cultivation;   so  far,  however,  because  of  the 
slowness  of  its  growth  and  the  smallness  and  consequent 
expensiveness  of  the  yield,  its  culture  has  not  been  com- 
mercially successful,  and  we  are  still  obliged  to  rely  upon 
its  native  country  for  our  supply.     It  is  collected  by  the 
Indians  in  Brazil  throughout  the  year,  but  mostly  during 
the  wet  season,  when  the   ground  is  soft,  by  simply 
grasping  the  stems  in  one  hand  and  prying  out  the  roots 
with  a  pointed  stick  held  in  the  other.     The  gravel  is 
then  shaken  out  and  the  roots  are  dried  in  the  air.    When 
dry,  they  are  sifted  and  sorted  and  packed  in  serons 
(bales  made  of  hide)  for  transportation.    It  is  mostly 
bought  up  by  travelling  traders,  and  suffers  much  expos- 
ure during  their  journeys,  so  that  much  of  it  reaches  us 
in  a  mouldy  and  damaged  condition.     Ten  or  twelve 
pounds  per  day  is  said  to  be  a  good  average  collection. 
Ipecac  collection  is  exceedingly  irritating  to  the  hands, 
especially  the  finger  ends,  as  well  as  to  other  parts  of  the 
body,  and  is  hence  very  objectionable  to  the  laborers. 


Fig.  3952.— Ipecac  Plant.    (Reduced  about  one-third.)    (Baillon.)i 

The  modern  high  price  for  rubber  having  afforded  a 
profitable  opening,  its  collection  is  preferred,  and  the 
price  of  ipecac  has  on  this  account  very  greatly  ad- 
vanced. 
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History. — The  following  paragraph  is  condensed  from 
Flilckiger  and  Hanhury.  A  doubtful  reference  to  ipecac 
is  made  in  an  old  treatise  upon  Brazil,  published  by  Pur- 
chas  in  162S.    Piso  and  Marcgraf  (1648)  described  it,  and 


riG.  2953.— Longitudinal  and  Transverse  Sections  of  Ipecac  Root. 

Stated  that  it  was  in  common  use  in  Brazil.  It  was  first 
carried  to  Europe  in  1672,  and  its  usefulness  established 
by  Helyetius  about  1686,  who  kept  its  identity  a  pro- 
found secret  until  he  received  from  Louis  XIV.  a  hand- 
some price  for  publishing  it  to  the  world  in  1688.  This 
early  use  of  ipecac  was  not  as  an  emetic,  but  in^  the  treat- 
ment of  dysentery,  which  is  still  its  principal  employ- 
ment in  tropical  countries. 

Official  Dbsckiption.— In  pieces  of  indefinite  length, 
rarely  exceeding  15  cm.  (6  in.),  and  3  to  6  mm.  (i  to  i 
in.)  thick,  curved  and  sharply  tortuous,  almost  free 
from  rootlets ;  surface  red-brown  or  brown,  occasionally 
hlackish-brown,  rarely  gray-brown,  closely  annulated 
and  usually  exhibiting  transverse  fissures  through  the 
bark,  their  sides  vertical ;  fracture  short,  the  very  thick, 
easily  separable  bark  grayish,  usually  resinous,  the  thin 
wood  yellowish-white,  without  vessels;  odor  very  slight, 
peculiar;  taste  bitter  and  nauseous,  somewhat  acrid. 

When  very  thick,  of  a  dull-gray  color,  with  thin, 
merging  annulate  and  with  many  starch  grains  exceeding 
12  or  14  fi  it  is  from  Oephaelis  acuminata  Karst.,  and 
should  be  rejected. 

When  ipecac  is  sound  and  free  from  mouldiness,  its 
quality  is  proportionate  to  the  thickness  of  the  bark  and 
the  thinness  of  the  ligneous  portion. 

The  bark  of  ipecac  consists  entirely  of  thin-walled, 
polyhedral  cells  scarcely  longer  than  broad,  and  pretty 
well  filled  with  clustered  and  faceted  starch  grains,  soli- 
tary grains  rarely  reaching  a  diameter  of  12  or  14  jj.. 
Liber  wanting.  All  the  medicinal  activity  of  the  drug 
resides  in  the  bark,  the  wood  being  worthless  and  nearly 
tasteless. 

Adulterants  and  Substitutes. — The  adulterants  of 
and  substitutes  for  ipecac  have  been  so  numerous  and 
important  that  works  have  been  written  upon  the  sub- 
ject. All  have  now  practically  disappeared,  so  far  as  the 
American  market  is  concerned,  with  the  exception  of 
Oa/rthagena  Ipecac,  the  root  of  Cephaelis  acuminata  Kar- 
aten,  of  Colombia.  This  root  is  collected  and  sold, 
under  the  name  of  ipecac,  upon  a  scale  almost  as  ex- 
tensive as  that  of  the  genuine  drug.  Although  sup- 
posed to  be  excluded  by  the  United  States  customs  laws, 
it  does  enter  to  a  very  considerable  extent.  In  its  ordi- 
nary form,  it  is  readily  distinguished,  being  a  half  or 
more  larger,  of  a  dull  brownish-gray  color,  less  strongly 
annulated,  and  especially  less  deeply  constricted  between 
the  annulations.  The  writer  has  seen  the  process  in  oper- 
ation, in  London,  of  selecting  the  pieces  in  which  these 


distinctions  are  the  least  marked,  and  staining  them  for 
the  American  market.  The  fractm-ed  surface  is  less  dis- 
tinctly wliite,  being  rather  of  a  horn-grayish  white,  and 
the  powder  shows  a  similar  difference.  In  the  latter,  the 
starch  grains  reach  a  much  greater  size  and  are  more  in- 
clined to  be  solitary.  It  is  very  questionable  if  this  root 
is  inferior  to  the  genuine,  or  if  it  should  not  be  admitted 
to  the  Pharmacopoeia.  Its  percentage  of  total  alkaloid 
is  commonly  a  little  greater  than  in  the  genuine ;  but  the 
composition  of  this  alkaloid,  or  rather  its  physiological 
and  therapeutical  action,  is  so  uncertain  that  it  has  been 
refused  admission  to  the  recent  edition  of  the  British 
Pharmacopoeia. 

Composition. — The  medicinally  unimportant  constitu- 
ents of  ipecac  are  a  large  amount  of  starch  and  calcium 
oxalate,  and  small  amounts  of  pectin,  sugar,  and  resin. 
The  important  constituents  are  ipecacuanhic  acid  and  the 
alkaloids,  namely,  eapliaeline,  emetine,  and  a  third  not 
yet  studied,  the  three  alkaloids  together  existing  to  the 
extent  of  about  two  per  cent.  Of  this  total,  the  emetine 
constitutes  about  three-fourths,  the  cephaSline  about  one- 
fourth,  the  third  being  in  very  small  amount.  In  Car- 
thagena  ipecac,  the  cephaeline  is  about  three-fifths,  the 
emetine  about  two-fifths.  The  physiological  and  thera- 
peutical importance  of  the  ipecacuanhic  acid  and  of  the 
third  alkaloid  is  not  known,  but  there  are  special  rea- 
sons why  it  is  in  great  need  of  investigation,  espe- 
cially that  of  the  former  substance.  There  is  nothing  in 
the  action  of  either  emetine  or  cephaeline  to  explain  the 
repute  of  ipecac  in  the  treatment  of  dysentery,  a  repute 
so  strong  and  general  as  to  demand  recognition.  This 
effect  appears  to  be  secured,  moreover,  after  the  removal 
of  the  alkaloids,  and  it  would  appear  that  it  must  be  due 
to  the  bitter  acid,  which  is  in  reality  a  glucoside. 
Cephaeline  (CMHigNOj)  is  separated  from 
Emetine  (Ci4Hib(CH3)N02)  by  the  use  of  an  aqueous 
solution  of  caustic  alkali,  the  emetine  being  taken  up 
from  it  by  ether. 

Action. — Ipecac  (and  still  more  the  alkaloid)  is  a  mode- 
rate local  irritant,  producing  smarting,  redness,  and,  if  a 
long-continued  application  is  made  to  the  skin,  finally 
troublesome  pustulation.  The  powder  of  either,  inhaled, 
produces  sneezing,  stinging,  and  increased  secretion  from 
the  nostrils  and  deeper  air  passages ;  in  susceptible  per- 
sons a  severe  coryza  may  be  simulated.  In  experiments, 
upon  animals,  diarrhoea  and  even  dysentery,  with  bloody 
discharges  and  inflamed  intestinal  mucous  membranes, 
have  followed  large  doses.  It  is  thus  evident  that  local 
stimulation,  or  irritation  at  least,  forms  a  very  characteris- 
tic part  of  the  action  of  ipecac.  This  is  also  seen  in  the 
pain  and  inflammation,  frequently  abscess,  at  the  point 
of  hypodermic  injection,  on  account  of  which  this  mode 
of  use  is  not  available.  As  to  the  systemic  efl'ects  when 
thus  introduced  into  the  circulation,  it  is  to  be  noted  that 
in  fatal  cases  severe  inflammation  of  the  lining  of  the  stom- 
ach and  intestine  has  frequently  been  observed,  all  the 
indications  being  that  it  has  resulted  from  excretion  of 
the  alkaloids  into  these  organs.  Irritation  of  the  pulmo- 
nary tissue,  which  is  often  severe,  is  apparently  due  to  a 
similar  excretion  there.  The  emetic  action  of  the  drug, 
as  well  as  the  salivation  and  nasal  discharge,  could  thus 
be  readily  explained  on  the  ground  of  local  irritation. 
When  the  alkaloid  is  taken,  it  is  distinctly  noted  that 
there  are  two  periods  of  gastric  disturbance,  one  follow- 
ing the  other  at  an  interval  of  about  thirty  minutes.  It 
has  been  thought  that  this  second  attack  was  due  to  cen- 
tral action,  after  the  alkaloid  had  become  absorbed ;  but 
it  is  at  least  possible  that  it  follows  its  re-entrance  into  the 
stomach  upon  excretion  from  the  circulation.  Whether 
the  emesis  of  ipecac  is  purely  a  local  effect  or  partly  of 
central  origin,  is  the  most  important  question  concerning 
it.  It  is  notable  that  the  disturbance  of  emetine  is  less 
than  that  of  cephaeline,  of  which  latter  emetine  is  a  methyl 
compound;  and  we  know  that  methyl  compounds  are 
often  less  energetic  irritants,  or  are  even  sedatives,  to  the 
centres.  This  would  seem  to  indicate  central  activity. 
This  question  is  not  of  practical  importance,  as  the  general 
effects  of  the  drug  are  clear  and  evident.    When  taken 
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into  the  stomach,  there  is  salivation  and  perhaps  coryza, 
followed  by  nausea,  and  accompanied  by  some  diuresis 
and  considerable  diaphoresis.  If  free  vomiting  occurs, 
these  effects  will  quickly  pass  away;  but  if  not,  they 
will  be  prolonged,  and  with  one  or  more  exacerbations. 
In  the  latter  case,  too,  there  is  more  apt  to  be  a  laxative 
or  even  a  purging  effect,  as  is  also  the  case  after  hypo- 
dermic injections.  The  respiratory  mucous  membrane 
generally  shares  in  the  increased  secretion.  Ipecac  is 
therefore  a  nauseating  expectorant  and  an  emetic,  with  a 
cathai'tic  tendency.  Its  emetic  action  is  characterized  by 
its  slowness.  If  cephaCline  is  given,  the  nausea  and  sali- 
vation are  more  marked ;  if  emetine,  the  nasal  secretion 
is  more  in  evidence.  Very  large  doses  are  poisonous,  the 
symptoms  being  those  of  emetico-cathartic  irritants,  but 
with  great  depression,  which  appears  almost  certainly  due 
in  part  to  central  action.  A  cholagogue  action  is  distinct. 
This  cannot  be  explained  on  the  theory  of  mechanical 
pressure  upon  the  gall  bladder  from  the  retching,  because 
it  will  occur  when  this  is  not  present. 

Use. — The  expectorant  and  emetic  uses  of  ipecac  fol- 
low clearly  from  its  action  as  above  described,  but  not 
its  antidysenteric.  As  an  emetic  it  is  not  suitable  for 
use  in  poisoning,  as  it  is  not  prompt  enough,  and  is  too 
apt  to  be  irritating.  This  action  is,  however,  often  of 
great  value  when  we  wish  to  carry  its  relaxing  effect  to 
the  extreme,  as  in  acute  bronchitis.  Very  small  doses  of 
ipecac  will  often  exert  an  anti-emetic  action,  and  will 
also  promote  appetite  and  digestion.  The  chief  use  of 
the  drug  is,  however,  as  an  expectorant,  in  which  it  both 
increases  the  secretion  and  stimulates  its  removal,  yet  acts 
as  a  sedative  or  anodyne  when  there  is  annoying  cough 
without  much  secretion.  This  action  is  quite  prolonged, 
and  the  effect  is  easily  maintained  by  repeated  small 
doses.  The  diaphoretic  action  is  an  important  accompany- 
ing factor.  As  an  antidysenteric,  ipecac  is  better  adapted 
to  the  stomachs  of  savages  than  to  those  of  most  civilized 
persons,  for  the  do.ses  are  so  large  (a  drachm  or  more) 
that  the  treatment  is  heroic.  De-emetinized  ipecac  is  for 
this  reason  preferred,  but  It  has  been  claimed  that  it  lacks 
efficiency.  The  mode  of  action  is  not  known.  It  is  not 
impossible  that  in  the  true  dysentery  of  the  tropics,  in 
which  cases  it  is  far  the  more  eflScient,  it  acts  as  a  specific 
rectal  antiseptic,  as  it  is  known  to  have  antiseptic  powers. 
The  preparations  are  numerous.  The  drug  is  very 
largely  employed  in  the  powdered  form.  As  an  expec- 
torant, the  dose  is  0.03  to  0.06  gm.  (gr.  ss.  to  i.),  as  an 
emetic  1  to  3  gm.  (gr.  xv.  to  xxx.),  as  an  antidysenteric 
4  to  6  gm.  (gr.  Ix.  to  xc),  or  a  full  emetic  dose  followed  by 
gram  doses.  The  official  fluid  extract  is  given  in  corre- 
sponding doses  of  cubic  centimetres  or  minims.  The 
seven  and  one-half-per-ceht.  syrup  and  the  ten-percent, 
wine  are  to  be  adjusted,  in  proportion  to  their  strength, 
for  the  same  requirements.  The  tincture  of  ipecac  and 
opium,  containing  ten  per  cent,  of  each,  is  used  when  a 
specially  sedative  expectorant  effect  is  desired,  but  not 
when  we  specially  desire  the  clearing  of  the  air  passages. 
In  the  preparation  of  the  last  three  the  fluid  extract  of 
ipecac  is  employed.  The  same  statement  concerning  se- 
lection applies  to  the  powder  of  ipecac  and  opium  (Dover's 
powder),  having  the  same  strength.  The  official  troches 
contain,  each,  gr.  i  of  ipecac,  and  the  troches  of  morphine 
and  ipecac,  each  gr.  ^^^  of  morphine  and  gr.  ,%  of  ipecac. 
The  rectal  injection  of  ipecac  for  the  treatment  of 
chronic  constipation  has  been  tried,  and  it  would  seem  that 
further  experiments  in  such  use  are  desirable. 

Henry  J£  Rusby. 

IPECAC,  NORTH  AMERICAN.-Palse  Ipecac,  In- 
dian Physic,  Bowman's  Root.— The  roots  of  Porteran- 
thus  trifoliatus  (L.)  Britton,  (Oillenia  trifoUata  Moench) 
and  P.  stipulatus  (Muhl.)  Britton,  {Q.  stipulacea,  Nutt.j 
(fam.  Bosaeea).  These  are  pretty  perennial  herbs,  with 
clustered,  erect,  or  ascending  stems,  resembling  the 
Geums,  deeply  three-parted  leaves  and  white  flowers. 
The  former  grows  west  to  Missouri  and  south  to  Georgia ; 
the  second  somewhat  farther  south  and  southwest.  The 
roots  grow  from  a  hard,  woody,  and  knotty  crown  about 


an  inch  in  diameter.  They  are  numerous,  much  and 
very  crookedly  twisted,  knotty,  and  interlacing,  especial- 
ly the  second  species.  The  roots  are  annulate  and  trans- 
versely fissured  and  of  a  deep  reddish  color;  thus  giving 
them  an  appearance  very  similar  to  that  of  ipecac,  which 
they  have  been  used  to  substitute  and  adulterate.  The 
bark  is  brittle,  like  that  of  ipecac,  but  the  wood  is  thicker 
and  much  tougher,  and  has  conspicuous  slender  medul- 
lary rays,  which  extend  slightly  into  the  bark.  Strangely 
enough,  the  drug  possesses  properties  similar  to  those  of 
ipecac.  It  was  highly  prized  by  the  aborigines  as  a  mild 
emetic  and  nauseating  expectorant,  purgative  also  iij 
larger  doses,  and  was  much  used  by  the  settlers.  It  is 
still  employed  to  a  considerable  extent,  and  somewhat 
by  physicians.  The  emetic  property  appears  to  reside  in 
the  peculiarneutral  substance  gillenin,  which  is  extracted 
as  a  white  powder,  soluble  in  water  arid  alcohol.  It  is 
probably,  a  glucosidal  mixture.  "  Gillenin  "  of  commerce 
is  a  resinous  extract,  containing  the  other,  and  is  given 
in  doses  of  gr.  i  v.  to  vi.  The  dose  of  gillenia  is  1  to  2  gm 
(gr.  XV.  to  XXX.).  Hem-y  H.  Busby.  ' 

IRIDECTOMY  (Gr.,  Ipig,  Ipido^,  the  iris,  and  e/cro/ii^,  a 
cutting ;  sk,  out,  and  to/i^,  a  cutting,  from  refivu,  to  cut), 
the  operation  of  cutting  out  a  portion  of  the  iris  for  the 
purpose  of  forming  an  artificial  pupil. 

The  instruments  needed  for  the  operation  are:  A  spring 
speculum.  A  pair  of  fixation  forceps,  for  steadymg  the 
eyeball  (Pig.  3954) ;  this  must  be  light  and  catch  accu- 
rately, and  the  teeth  must  not  be  too  sharp  and  pointed, 
otherwise  they  may  tear  through  the  conjunctiva.  A 
broad  lance-shaped  knife,  the  shape  of  which  varies  with 
the  direction  in  which  the  iridectomy  is  to  be  made— if 
made  outward  (toward  the  temple),  a  straight 
knife  may  be  used ;  if  made  inward  or  upward, 
the  blade  must  be  bent  at  an  angle  (Pig.  2955), 
according  to  the  prominence  of  the  nose  or  the 
upper  margin  of  the  orbit.  If  the  anterior 
chamber  is  narrow,  and  the  iris  close  upon  the 
cornea,  a  very  narrow  von  Graefe  knife  should 
be  used  in  place  of  the  lance-shaped  one.  The 
narrow  knife  represented  in  its  actual  size  by 
Pig.  3956  has,  in  the  hands  of  the  present 
writer,  almost  entirely  supplanted  the  lance 
knife  in  this  operation;  with  it,  it  is  possible 
to  skirt  the  edge  of  the  anterior  chamber  and 
make  a  large  incision  without  risk  of  wound- 
ing the  lens.  The  iris  forceps,  wliich  should 
be  lightly  bent  (Fig.  3957),  should  catch  accu- 
rately, but  when  closed  the  arms  of  the  forceps 
should  come  together  only  for  a  distance  of  2 
to  3  mm.  from  their  end.  The  iris  scissors; 
these  m"ay  be  bent  at  an  angle  (Fig.  2958),  or 
curved  on  the  flat  (Fig.  3959);  the  blades 
must  close  tightly.  Lastly,  the  rubber  spat- 
ula, with  which  to  replace  the  iris  if  necessary. 
Before  the  operation,  the  eye  and  its  sur- 
roundings are  to  be  thoroughly  washed  with  a 
solution  of  corrosive  sublimate  of  the  strength 
of  1  to  5,000,  the  lids  are  everted,  and  the 
riG.  2954.  conjunctiva  is  washed  with  a  piece  of  absorb- 
ent cotton  dipped  in  the  bichloride  solution. 
All  instruments  to  be  used  are  immersed,  first  in  a  2.5- 
per-cent.  solution  of  carbolic  acid,  and  then  in  ninety-flve 
per-cent.  alcohol.  The  hands  of  the  operator,  as  well  as 
those  of  the  assistant,  and  the  parts  adjacent  to  the  eye 
are  carefully  washed  with  a  solution  of  corrosive  subli- 
mate of  the  strength  of  1  to  1,000. 

Operation.— The  patient  is  to  be  placed  on  a  bed  or 
operating-table,  and  an  ansesthestic  administered.  In  all 
cases  of  iridectomy,  the  patient  should  be  brought  com- 
pletely under  the  influence  of  the  auEesthetic  before  the 
operation  is  attempted.  If  the  eye  to  be  operated  on  is 
the  right,  the  surgeon  places  himself  behind  the  patient; 
if  the  left,  he  seats  himself  on  the  bed  in  front  of  the  pa- 
tient, that  he  may  make  the  incision  with  his  right  hand. 
Complete  anaesthesia  having  been  brought  about,  the 
spring  speculum  is  introduced  and  locked  in  place.    With 
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the  fixation  forceps  in  his  left  hand,  the  surgeon  seizes 
the  conjunctiva  on  the  same  meridian  as  that  in  which 
the  coloboma  is  to  be,  but  at  the  opposite  side  of  the  cor- 
nea and  close  to  it.  Care  is  to  be  taken  that  the  forceps 
exerts  no  pressure  on  the  eyeball — it  simply  holds  it  or 
rolls  it.  The  lance  knife  is  now  taken  in  the  right  hand, 
and  its  point  entered  either  at  the  limbus  or  1  mm.  back 
from  the  circumference  of  the  cornea.  When  the  point 
has  entered  the  anterior  chamber,  and  the  operator  recog- 
nizes this  by  the  sudden  absence  of  resistance,  the  handle 
of  the  knife  is  lowered  and  the  blade  is  pushed  forwai'd 
in  the  direction  of  the  plane  of  the  iris  until  an  incision 
long  enough  for  the  purpose  in  view  has  been  made.  We 
shall  see  that  the  length  of  this  incision  varies  with  the 
size  of  the  portion  of  iris  that  is  to  be  removed. 

The  position  of  the  point  of  the  knife  is  carefully 
watched.  The  handle  of  the  knife  is  still  more  lowered, 
so  that  its  point  comes  almost  in  contact  with  the  poste- 
rior surface  of  the  cornea,  and  avoids  contact  with  the 
anterior  surface  of  the  lens,  which  comes  forward  when 
the  aqueous  humor  flows  off.  As  the  knife  is  now  slowly 
withdrawn,  its  cutting  edge  is  kept  close  to 
one  or  the  other  of  the  angles  of  the  incision, 
and  by  this  means  the  inner  opening  of  the  sec- 
tion is  made  of  equal  extent  with  the  outer. 
We  have  said  that  the  knife  is  to  be  slowly 
withdrawn,  and  this  is  most  important.  A 
quick  withdrawal  of  the  knife,  and  sudden 
evacuation  of  the  aqueous,  may  be  followed 
by  intra-ocular  hemorrhage  or  rupture  of  the 
suspensory  ligament  of  the  lens. 

The  Narrow  Knife. — If  in  place  of  the  lance- 
shaped  knife  the  narrow  one  of  von  Graefe 
is  used,  the  procedure  is  as  follows:  Let  us 
suppose  an  iridectomy  is  to  be  made  upward, 
for  the  relief  of  glaucoma  of  the  right  eye. 
The  anterior  chamber  is  narrow,  the  iris  and 
the  lens  system  being  well  pushed  forward; 
there  is  slight  corneal  haziness.  The  patient 
is  to  be  completely  anaesthetized,  the  speculum 
is  introduced,  and,  as  was  described  above,  the 
eye  is  lightly  fixed  by  means  of  the  forceps. 
The  surgeon  stands  behind  the  patient,  the 
knife  is  held  vertically  in  the  right  hand,  and 
FIG.  2955.  at  the  corneal  margin  its  point  is  entered  in  the 
anterior  chamber;  the  handle  is  now  lowered 
and  the  point  of  the  knife  directed  to  the  point  of 
counter  puncture,  kept  parallel  with  the  plane  of  the 
iris,  and  made  to  skirt  the  edge  of  the  anterior  cham- 
ber. The  distance  between  the  points  of  entrance  and 
of  counter  puncture  is  determined  by  the  size  which  it 
is  desired  to  give  to  the  pupil.  In  completing  the  sec- 
tion the  blade  of  the  knife  is  given  a  slight  inclination  up- 
ward, so  that  the  external  and  internal  lips  of  the  wound 
are  directly  over  each  other.  The  counter  puncture  is  at 
the  corneal  margin,  and  the  wound,  when  completed,  lies 
opposite  the  peripheral  insertion  of  the  iris. 

Whether  the  lance-shaped  or  narrow  knife  is  used,  it 
may  happen  now  that  the  iris  is  spontaneously  prolapsed 
in  the  wound  and  may  be  excised  in  situ.  Ordinarily  the 
next  step  of  the  operation  is  as  follows:  The  fixation  for- 
ceps is  given  over  to  an  assistant,  and  the  bent  iris  forceps 
entered,  closed,  through  the  incision ;  when  the  point  of 
the  forceps  is  opposite  the  sphincter  of  the  pupil  the  blades 
are  opened  as  widely  as  may  be,  and  the  iris  is  seized 
and  drawn  out  through  the  corneal  incision.  The  operator, 
now  holding  the  iris  thus  secured  and  drawn  out  of  the 
corneal  wound  to  the  requisite  extent  with  the  forceps  in 
the  left  hand,  takes  the  scissors  in  the  right,  and,  holding 
them  parallel  with  the  corneal  wound,  cuts  the  exposed 
portion  of  iris.  After  the  excision  it  is  of  great  impor- 
tance to  see  that  the  edges  of  cut  iris  are  not  entangled 
m  the  wound.  There  are  different  degrees  of  this  entan- 
glement— the  edge  of  the  cut  sphincter  may  be  drawn 
into  the  corneo-scleral  section,  or  the  ciliary  portion  of  the 
iris  may  be  thus  entangled.  In  either  case,  care  should 
be  taken  to  replace  the  iris.  This  may  be  often  accom- 
plished by  simply  stroking  the  region  of  the  incision  with 


the  rubber  spatula,  or  it  may  be  necessary  to  enter  the 
wound  again  with  the  spatula  and  gently  replace  the 
iris.  Should  neither  of  these  measures  succeed,  it  may 
be  necessary  to  use  the  iris  forceps  again  and  excise 
the  portion  thus  entangled  with  the  scissors. 
After  the  operation  it  sometimes  happens 
that  hemorrhage  into  the  anterior  chamber 
takes  place.  In  such  an  event  the  edges  of 
the  wound  are  gently  separated  by  a  Daviel 
spoon  or  by  the  india-rubber  spatula,  and  the 
blood  slowly  runs  out;  or  the  eye  is  closed 
for  a  few  ninutes,  and,  waiting  until  the 
aqueous  humor  is  secreted,  the  same  attempt 
with  the  spatula  is  made  again.  If  the  hem- 
orrhage "is  considerable  and  is  continuous, 
sponges  wrung  out  in  ice  water  may  be  held 
for  a  few  minutes  against  the  eye  until  all 
sign  of  active  bleeding  has  ceased.  Any  coagu- 
lum  lying  in  the  wound  should  be  removed 
by  means  of  the  iris  forceps. 

A  bandage  is  now  applied  to  the  eye  as  after 
cataract  extraction  (see  Cataract),  and  within 
six  hours  the  bandage  is  renewed.  On  the 
following  day,  if  there  has  been  no  accident, 
the  patient  may  be  allowed  to  leave  his  bed, 
but  he  should  still  remain  for  forty -eight  hours 
in  a  moderately  dark  room.  A  few  drops  of  a 
two-per-cent.  solution  of  atropine  should  be  fig.  3956. 
instilled  in  the  eye  the  second  day,  and  this 
may  be  repeated  twice  daily  so  long  as  the  patient  re- 
mains under  treatment.  The  length  of  the  after-treat- 
ment will  depend  on  the  circumstances  under  which  the 
operation  has  been  performed,  and  when  the  iridectomy 
has  been  made  merely  for  optical  purposes,  the  con- 
finement of  the  patient  need  be  very  brief.  It  some- 
times happens  that  after  the  operation  the  sclero -corneal 
wound  fails  to  unite,  and  that  this  condition  of  things 
lasts  for  days  and  even  weeks.  In  cases  of  simple  glau- 
coma,' immediately  after  the  operation  there  may  remain 
a  marked  increase  of  intraocular  tension,  and  the  anterior 
chamber  is  not  at  once  restored.  Indeed,  the  intra-ocular 
tension  may  increase,  the  iris  and  lens  be  pressed  against 
the  cornea,  and  the  aye  become  painful  and  congested. 
In  such  a  case  as  this  the  bandage  can  no  longer  be  tole- 
rated— indeed,  it  does  harm.  Occasional  warm  com- 
presses may  be  used,  and  the  pain  quieted  by  injections 
of  morphine,  until  the  inflammatory  symp- 
toms have  subsided. 

In  conclusion,  it  is  proper  to  consider  the 
care  that  must  be  exercised  in  performing  an 
iridectomy,  both  for  the  accomplishment  of 
our  object  and  that  no  harm  may  ensue  to 
the  eye  from  the  operation.  It  may  happen 
that  an  inexperienced  operator  does  not  suc- 
ceed in  the  excision  of  a  piece  of  the  iris,  that 
he  teai-s  the  iris  from  the  ciliary  body,  that 
he  causes  a  rupture  of  the  hyaloid  membrane, 
or  that  he  wounds  the  anterior  capsule  of  the 
lens.  More  than  this,  the  operation,  when 
performed  secundum  artem,  is  not  absolutely 
free  from  danger.  Occasionally,  if  rarely, 
such  an  eye  is  lost  by  purulent  iridochoroid- 
itis.  When,  after  the  operation  has  been 
performed,  there  ensues  cystoid  cicatrization 
of  the  iris  in  the  wound,  increased  intra- 
ocular pressure  may  take  place,  or  the  eye 
may  be  lost  by  purulent  irido-cyclitis. 
Mooren^  found  among  two  hundred  and 
forty  iridectomies  one  corneal  suppuration, 
and  von  Graefe '  saw  two  suppurations  of 
the  cornea  after  simple  iridectomy. 
History. — Before  speaking  of  the  uses  of 
Fig.  2937.  an  iridectomy  a  brief  reference  to  the  history 
of  the  operation  is  in  place.  As  early  as  1711 
the  operation  was  performed  by  Woolhouse,  and  again 
in  1738  by  Cheselden.  The  method  of  operation  was 
modified  and  improved  by  Beer,  in  1796.  The  new 
pupil,  in  these  earlier  operations,  was  made  to  enable 
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the  rays  of  light  again  to  enter  the  eye ;  it  was  done  for 
optical  purposes.  Scarcely  thirty  years  have  passed 
since  the  applicability  of  iridectomy  has  been  vastly  in- 
creased. It  was  left  for  Albrecht  von  Graefe,  in  1855, 
to  prove  that  in  this  operation 
we  had  a  means  of  reducing,  in 
many  cases,  an  increased  intra- 
ocular tension.  A  new  and 
greatly  enlarged  field  for  the 
operation  was  then  found.  Its 
influence  in  combating  inflam- 
mation of  the  inner  membranes 
of  the  eye  was  studied,  and  a 
more  exact  li;nowledge  of  the 
prophylactic  action  of  'an  iridec- 
tomy, especially  in  its  relation  to 
subsequent  operation  for  cata- 
ract, was  acquired. 

Uses. — In  considering  the  con- 
ditions of  the  eye  in  which  the 
iridectomy  is  made  for  optical 
purposes,  the  first  in  order  would 
be  corneal  opacities.  A  central 
circumscribed  corneal  opacity, 
the  rest  of  the  cornea  being 
transparent,  offers  the  most  fa- 
vorable opportunity  for  benefit 
to  the  vision  from  a  new  pupil. 
The  iridectomy  in  such  a  case 
should  be  made  as  small  as 
possible,  for  the  new  pupil, 
under  the  influence  of  light, 
will  not  contract  and  dilate  as 
the  normal  pupil  does.  The 
most  advantageous  position  for  such  a  pupil  is  either 
opposite  the  inner  side,  or  at  the  lower  and  inner  side 
of  the  cornea. 

The  pupil  may  be  either  free  or  adherent  to  the  cornea 
at  a  single  point,  or  its  entire  margin  may  be  fast  to  the 
corneal  cicatrix.  In  cases  in  which  the  iris  is  completely 
adherent  to  the  cornea  an  iridectomy  is  impossible.''  If 
the  anterior  chamber  is  no  longer  present,  and  the  cornea 
is  flattened,  opaque,  and  its  curvature  gone,  iridectomj' 
is  useless,  if  not  an  actual  impossibility. 

In  cases  of  keratoconus  an  iridectomy  has  been  of  ser- 
vice. Here  the  object  of  the  opei'ation  is  twofold — first, 
to  offer  to  the  rays  of  light  a  portion  of  the  cornea  rela- 
tively of  normal  curvature,  and  secondly,  to  secure  a 
permanent  reduction  of  the  intra-ocular  pressure. 

Again,  an  iridectomy  is  often  indicated  when  the  re- 
gion of  the  pupil  is  occupied  by  a  membrane,  the  remains 
of  an  exudation.  We  shall  speak  later  of  the  value  of 
iridectomy  when  there  are  adhesions  between  iris  and 
lens  capsule,  and  when  these  adhesions  furnish  a  cause 
for  relapse  in  iritis. 

When  a  fragment  of  metal  has  penetrated  the  cornea 
and  lodged  on  or  in  the  iris,  an  iridectorny  must  often  be 
made  in  order  to  remove  the  foreign  body,  and  in  sucli  a 
case  a  small  wound  is  to  be  made  at  the  limbus,  and  then 
with  the  iris  forceps  a  fold  of  the  iris,  including  tlie  for- 
eign body,  is  to  be  gently  seized  and  excised.  It  hap- 
pens in  such  cases,  sometimes,  that  a  piece  of  steel  lies  on 
the  surface  of  the  iris,  or  is  lightly  embedded  in  its  tissue, 
and  we  are  enabled  by  the  use  of  the  magnet  to  remove 
the  foreign  body  tlu-ough  a  corneal  wound  without  caus- 
ing prolapse  of  the  iris. 

An  iridectomy  is  indicated  in  certain  cases  of  opacity 
of  the  lens.  Especially  does  it  benefit  certain  cases  of 
zonular  cataract,  in  which  the  centre  of  the  lens  is  clear, 
while  around  it  is  a  cataractous  layer  or  zone.  Certain 
of  these  cases  are  progressive.  It  is  for  the  stationary 
form  that  the  operation  is  indicated  (see  Cataract).  If  the . 
central  opacity  is  not  extensive,  and  if,  upon  dilating  the 
pupil  with  a  mydriatic,  tlie  patient  secures  a  reasonable 
vision  and  can  read,  a  new  pupil  can  be  made  inward. 
Von  Graefe  ^  advised  in  such  cases  tliat  the  incision  be 
made  with  the  lance  knife  inward,  not  at  the  margin  of 
the  cornea,  but  a  line  within  the  limbus;  then  with  the 


forceps  the  pupillary  margin  of  the  iris  is  seized  and  a 
small  piece  excised.  "  The  new  pupil  should  be  as  small 
as  possible,  on  account  of  the  dispersion  of  light  through 
the  lens,  and  on  account  of  the  in-egular  astigmatism  tliat 
is  usually  found  in  the  periphery  of  the  lens. 

Iridodesis,  or  displacement  of  the  pupil,  has  been  rec- 
ommended in  these  cases,  and  the  form  of  the  pupil  se- 
cured by  this  operation  is  most  desirable ;  but  experience 
has  shown  that  it  is  not  without  its  dangers,  and  the  an- 
terior synechia  which  it  entails  may  be  a  source  of  lasting 
injury  to  the  eye. 

Anterior  polar  cataract,  in  which  the  peripheral  por- 
tions of  the  lens  are  transparent,  furnishes  sometimes  an 
indication  for  iridectomy.  In  such  a  case  the  condition 
of  the  lens  and  the  vision  must  be  carefully  examined 
after  artificial  dilatation  of  the  pupil. 

So,  too,  in  cases  of  secondary  cataract,  either  after  an 
extraction  or  when  a  traumatic  cataract  has  undergone 
spontaneous  absorption,  ap  iridectomy  may  be  of  benefit. 
In  the  majority  of  such  cases,  however,  either  a  discission 
of  the  membrane  or  its  removal  from  the  region  of  the 
pupil  is  necessary. 

We  have  thus  far  considered  the  operation  of  makings 
new  pupil  in  the  light  of  its  serving  an  optical  purpose. 
There  is  an  equal,  if  not  larger,  application  for  it  in  com- 
bating inflammations  of  the  eye.  One  well -recognized 
effect  of  an  iridectomy  is  the  consequent  reduction  of 
intra-ocular  tension. 

In  cases  of  chronic  iritis*  and  irido-choroiditis  iri- 
dectomy liolds  a  foremost  place  in  treatment.  The  most 
frequent  cause  of  recurrence  in  iritis  is  found  in  the  ad- 
hesion that  takes  place  between  the  posterior  surface  of 
the  iris  and  the  anterior  capsule.  The  broader  these  ad- 
hesions are  the  more  frequent  is  the  recurrence,  and 
with  complete  fixation  of  the  pupil,  further  complica- 
tions occur  in  the  form  of  chronic  choroiditis,  and  this 
ma}'  go  on  to  atrophy  of  the  eyeball  and  loss  of  sight. 
The  period  at  which  the  iridectomy  is  made  in  these  cases 
is  of  great  importance.  It  should  not  be  made  when  the 
eye  is  in  a  condition  of  acute  inflammation.  Cases  of 
irido-choroiditis,  in  which  a  certain  degree  of  atrophy  of 
the  eye  lias  taken  place,  liave  been  arrested  by  the  per- 
formance of  iridectom)'.  Von 
Graefe,  in  the  article  we  have 
cited,  shows  how  here  the  stasis 
and  congestion  in  the  choroidal 
vessels  are  relieved,  and  the  nu- 
trition of  the  vitreous  humor  is 
improved  by  the  operation. 

In  cases  of  exclusion  of  the 
pupil,  that  is,  where  there  is 
complete  adhesion  between  the 
edge  of  the  pupil  and  the  cap- 
sule of  the  lens,  and  consequent- 
ly no  communication  between 
the  anterior  and  posterior  cham- 
bers, an  iridectomy  is  indicated. 
As  tlie  object  of  the  operation 
in  sucli  cases  is  the  re-establish- 
ment of  connection  between  the 
anterior  and  posterior  chambers 
of  the  eye,  success  will  depend 
on  the  condition  of  things  back 
of  the  iris.  If  there  is  firm 
membranous  exudation  there  the 
operation  will  be  difficult,  and 
may  ha^'e  to  be  repeated  again 
and  again. 

Another  class  of  cases  in  which 
iridectomy  may  be  practised  to 
ward  ofl:  inflammation  is  that  in 
which  there  are  local  changes  in 
the  iris,  as  in  tlie  case  of  small 
cysts,  usually  following  a  pene- 
trating wound  and  situated  at  the  sclero-corneal  junc- 
tion; or,  again,  that  in  which  a  foreign  body  has  pene- 
trated tlie  cornea  and  lies  in  the  iris  tissue,  when  its  re- 
moval may  be  impossible  without  iridectomy. 


FIG.  2959. 
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In  cases  of  extensive  ulcerations  of  the  cornea,  or  sup- 
purative keratitis  with  tendency  to  hypopyon,  iridec- 
tomy often  renders  service.  The  operation  would  not  be 
indicated  if  the  corneal  affection  were  likely  to  heal  and 
ultimately  leave  the  centre  of  the  cornea  clear,  nor  in 
cases  in  which  the  corneal  disease  was  dependent  on  pur- 
ulent or  diphtheritic  conjunctivitis.  The  operation  is 
rather  for  cases  of  idiopathic  keratitis  in  which  there  has 
been  a  considerable  loss  of  corneal  surface,  and  here,  as 
von  Graefe  pointed  out,  the  reduction  of  the  intra-ocular 
tension  relieves  the  strain  upon  the  cornea  and  allows  the 
process  of  repair  to  go  on.' 

In  cases  of  beginning  staphyloma  of  the  cornea,  and 
cases  in  which  there  has  been  corneal  ulceration  with  en- 
tanglement and  prolapse  of  the  iris,  with  staphyloraatous 
tendency,  an  iridectomy  is  necessary.  In  these  cases  the 
power  of  resistance  of  the  cornea,  even  to  the  normal 
intra-ocular  pressure,  is  reduced,  and  the  operation  should 
he  made  even  before  there  is  an  increase  of  the  tension, 
with  a  view  to  averting  it.  More  than  this,  the  operation 
is  of  value  in  combating  the  severe  pain  that  is  present 
even  if  the  eye  is  blind,  and  in  warding  ofE  sympathetic 
affection  of  the  fellow -eye. 

Partial  staphyloma  is  often  relieved  by  an  iridectomy. 

We  come  now  to  a  consideration  of  the  value  of  an 
iridectomy  in  cases  of  glaucoma.  For  the  relief  of  this 
disease  the  operation  was  first  performed  by  von  Graefe, 
in  1855.*  The  incision  is  to  be  made  at  the  sclero-corneal 
junction,  and  of  sufficient  extent  to  remove  a  segment  of 
the  iris  from  pupillary  to  ciliary  margin,  and  at  least  3 
mm.  in  width.  The  results  attained  by  the  operation  will 
depend  on  the  period  of  the  disease  at  which  it  is  under- 
taken. It  may  be  said  in  general  that  the  sooner  the 
operation  is  made  after  the  disease  has  declared  itself,  and 
before  serious  changes  have  occurred  in  the  structures  of 
the  eye,  the  better.  In  the  ordinary  history  of  a  case  of 
glaucoma  there  are  so-called  premonitory  symptoms. 
These  are  of  periodic  occurrence,  leaving  the  eye  in  the 
interval  apparently  perfectly  well.  Among  these  symp- 
toms are  increase  in  the  tension  of  the  eyeball  and  a  rapid 
increase  in  the  amount  of  the  presbyopia,  compelling  the 
patient  to  make  frequent  change  in  the  strength  of  the 
reading-glass;  there  is  periodic  dimness  of  sight;  on 
looking  at  a  light  the  patient  sees  a  rainbow  or  halo 
around  it ;  there  is  pain  in  the  forehead  and  temples ; 
there  is  contraction  of  the  visual  field,  and  generally  this 
limitation  begins  at  the  inner  or  nasal  side.  With  these 
symptoms,  some  or  all  of  which  may  be  present,  there 
may  be  cloudiness  of  the  aqueous  or  vitreous  humor,  and 
the  pupil  is  sluggish  and  moderately  dilated.  On  the 
optic  disc  we  see  arterial  pulsation.  So  soon  as  these 
periodic  symptoms  leave  no  longer  a  normal  pupil,  and 
so  soon  as  a  lasting  impairment  of  the  vision  takes  place, 
we  can  no  longer  speak  of  the  premonitory  stage ;  the 
disease  of  glaucoma  is  established,  and  iridectomy  can 
no  longer  with  safety  be  delayed.  The  prognosis  is  most 
favorable  when  the  iridectomy  has  been  performed  dur- 
ing the  premonitory  stage. 

In  acute  inflammatory  glaucoma  the  iridectomy  may 
accomplish  good  results,  if  it  is  made  at  a  sufficiently 
early  period.  Even  if  the  sight  is  reduced  to  a  mere 
quantitative  perception  of  light,  the  operation  may  re- 
store vision,  provided  that  the  sight  was  good  before  the 
attack.  At  this  period  of  the  disease  the  operation  is 
attended  often  with  peculiar  difflcul-ty.  The  increased 
intra-ocular  tension  causes  the  lens  and  iris  to  be  pressed 
forward  and  the  anterior  chamber  to  be  narrowed.  Here 
the  narrow  von  Graefe  knife  can  be,  with  great  advan- 
tage, substituted  for  the  lance  knife  in  making  tlie  sec- 
tion. The  iridectomy  in  glaucoma  should  be  large  and 
peripheric.  Indeed,  we  have  seen  cases  in  which  the  iri- 
dectomy could  be  accomplished  with  no  other  instru- 
ment. 

Von  Graefe  gave  the  name  glaucoma  fulminans  to  a 
class  of  cases  in  which  blindness  ensues  in  apparently 
healthy  eyes  within  a  few  hours.  He  explains  tlie  proc- 
ess as  one  in  which  the  sudden  increase  of  intra-ocular 
tension  shuts  ofE  the  supply  of  arterial  blood  to  the  retina. 


Here,  if  the  iridectomy  is  to  bring  any  relief,  it  must  be 
made  within  two  or  three  days  of  the  beginning  of  the 
attack. 

In  chronic  inflammatory  glaucoma  the  iridectomy  will 
often  arrest  the  disease  and  preserve  such  vision  as  the 
patient  has  at  the  time  of  the  operation.  The  prognosis 
in  these  cases  should  be  guarded,  however,  and  the  result 
will  largely  depend  upon  the  extent  of  the  limitation  of 
the  visual  field,  and  upon  the  degree  of  the  excavation 
of  the  optic  disc.  The  greatei'  the  intra-ocular  tension  at 
the  time  of  the  operation,  the  better  are  the  chances  from 
the  iridectomy.  If,  after  the  operation,  there  should  still 
be  increased  tension,  von  Graefe  has  recommended  that 
another  iridectomy  should  be  made,  diametrically  oppo- 
site the  first,  so  as  to  cut  off  the  two  halves  of  the  iris 
from  each  other.  There  are  cases,  however,  of  chronic  in- 
flammatory glaucoma  in  which,  notwithstanding  all 
treatment,  blindness  ensues  in  consequence  of  progressive 
atrophy  of  the  optic  nerve,  and  not  through  a  recurrence 
of  the  glaucomatous  inflammatory  symptoms  with  in- 
creased tension. 

In  cases  of  glaucoma  in  which  there  are  no  evident  in- 
flammatory symptoms,  iridectomy  often  proves  of  service. 
This  class  of  cases  has  received  the  name  of  glaucoma 
simplex,  or  amaurosis  with  excavation  of  the  optic  nerve. 
Von  Graefe  pointed  out  that  in  most  of  these  cases  an  iri- 
dectomy reduces  the  tension  of  the  eyeball  to  its  normal 
condition  and  keeps  it  there.  In  some  cases  the  tension 
is  reduced  and  the  vision  remains  for  a  time  as  it  was 
directly  before  the  operation,  and  then  fails;  the  ten- 
sion is  later  on  again  increased,  and  only  after  a  seconS 
iridectomy  is  the  process  brought  to  a  standstill.  In  a 
certain  number  of  cases  von  Graefe '  found  that  the  iri- 
dectomy actually  increased  the  tension  instead  of  dimin- 
ishing it,  and  the  sight  was  suddenly  lost  as  if  by  an 
acute  attack  of  glaucoma ;  in  other  words,  the  operation 
precipitated  the  fatal  issue. 

As  we  owe  to  von  Graefe  the  discovery  of  the  fact  that 
iridectomy  alone  permanently  reduces  the  abnormally 
increased  intra-ocular  tension,  so  do  we  owe  to  hjm  a 
knowledge  of  the  class  of  cases  in  which  the  operation 
may  be  employed.  According  to  von  Graefe,'"  there  is 
hardly  any  inflammatory  disease  of  the  eye  which  may 
not  lead  in  its  course  to  secondary  glaucoma.  That  we 
may  enumerate  the  cases  in  which  an  iridectomy  may  be 
called  for,  we  will  briefly  allude  to  the  diseases  in  which 
secondary  glaucoma  most  frequently  supervenes.  Of  the 
affections  of  the  cornea,  diffuse  keratitis  comes  first  in 
order,  then  chronic  keratitis,  associated  with  the  so-called 
sclerotico-choroiditis  anterior,  pannus,  cicatrices  of  the 
cornea,  and  especially  cicatricial  ectasia  of  the  cornea. 
In  this  last,  class  of  cases  the  iridectomy  is  to  be  made, 
not  alone  when  there  are  signs  of  increase  of  tension,  but 
at  an  earlier  period,  and  with  a  view  to  protecting  the 
eye  against  an  attack  of  secondary  glaucoma. 

Von  Graefe  has  described  a  peculiar  affection  of  the 
cornea  which  is  prone  to  develop  secondary  glaucoma, 
and  calls  for  an  iridectomy  for  its  relief.  This  is  the  so- 
called  "  band-shaped  "  keratitis,  which  occupies  the  centre 
of  the  cornea,  the  rest  of  the  cornea  being  transparent. 
The  opacity  extends  over  that  portion  of  the  cornea  which 
would  be  exposed  when  the  lids  are  but  slightly  open. 
When  this  affection  is  recognized,  an  iridectomy  should 
be  made  as  early  as  possible.  Secondary  glaucoma  su- 
pervenes on  plastic  iritis,  when  numerous  posterior  syn- 
echiaj  have  formed,  and  in  iritis  serosa.  In  both  classes 
of  cases  an  iridectomy  is  the  only  measure  whicli  offers 
a  hope  of  permanent  relief. 

Traumatic  cataract  leads  sometimes  to  secondary  glau- 
coma, and  an  iridectomy  may,  under  certain  circum- 
stances, afford  relief.  With  rupture  of  the  anterior  cap- 
sule and  rapid  swelling  of  the  lens  substance,  the  iris  is 
pushed  forward,  and  increased  tension  is  the  result.  Von 
Graefe  has  here  pointed  out  that,  if  the  signs  of  second- 
ary glaucoma  are  present,  eitlier  simple  iridectomy  or 
extraction  of  the  lens  is  indicated.  The  eyes  of  young 
cliildren  withstand  the  deleterious  effects  of  an  increased 
tension  much  better  than  do  the  ej'es  of  adults. 


215 


Irldotoiny, 
Iris. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


In  cases  of  dislocation  of  the  lens,  if  symptoms  of  glau- 
coma arise,  von  Graefe  advises  that  an  iridectomy  should 
he  made,  especially  if  the  dislocation  is  moderate,  and 
the  iris  pushed  forward  to  a  limited  extent.  The  incision 
should  be  as  near  tlie  periphery  as  possible,  on  account  of 
the  danger  of  the  vitreous  hvimor  entering  the  anterior 
chamber  and  pushing  back  the  iris  in  such  a  way  that  its 
excision  becomes  dilflcult.  The  operation  should  not  be 
undertaken  in  these  cases  until  the  patient  is  completely 
under  the  influence  of  an  anaesthetic  and  the  muscles  are 
completely  relaxed,  otherwise  there  is  great  danger  of 
escape  of  vitreous,  and  consequent  intra-ocular  hemor- 
rhage. 

Secondary  glaucoma  supervenes  on  serous  choroiditis, 
and  if  repeated  paracentesis  fails  permanently  to  reduce 
the  increased  tension,  and  the  disease  resists  other  treat- 
ment, an  iridectomy  should  be  made. 

In  posterior  staphyloma,  or  sclerectasia  posterior,  sec- 
ondary glaucoma  may,  and  often  does,  supervene." 
Von  Graefe  states  that  the  disease  here  always  attacks 
both  eyes  sooner  or  later,  and  that  it  assumes  the  charac- 
ter of  glaucoma  simplex,  or  that  of  the  inflammatory 
form.  The  secondary  affection,  if  its  character  is  not 
early  recognized  and  an  iridectomy  made,  leads  to  grave 
impairment,  or  even  to  total  loss,  of  sight. 

Richard  E.  Derby. 

1  Graefe-Saemisch,  lii.,  pp.  359,  360. 

=  Ophth.  Beobacht.,  Berlin,  1867. 

»  Archlv  f .  Ophth.,  Bd.  xli.,  1,  p.  214. 

*  Graefe-Saemisoln,  Bd.  III.,  S.  340. 

<■  Archly  f .  Opli.,  i..  Band  11.,  p.  243.  "  Ibid.,  11.,  11.,  202. 

'  rbid.,  11.,  11.,  243.  8  I  Md..  HI..  11..  456.       » Ihid.,  xv.,  HI.,  202. 

'"Zbid.,  .';v.,lli.,131.       ''7bid.,iv.,  11.,  153,  and  ibid.,  xv.,  HI.,  173. 

IRIDOTOMY. — Iridotomy  and  iritomy  are  the  names 
which  have  been  given  to  the  operation  of  cutting  the 
iris,  thus  making  a  distinction  between 
that  operation  in  which  the  iris  is  simply 
cut,  and  the  iridectomy  in  which  a  por- 
tion of  it  is  removed. 

In  a  normal  eye  it  is  not  difficult  to 
make  a  cut  in  the  iris,  either  radial  or 
tangential,  with  a  Graefe  knife,  and  that 
too  without  wounding  the  lens  or  its 
capsule;  but  iridotomies  are  usually 
done  on  eyes  in  which  the  conditions 
are  far  from  normal,  in  whicli  the  lens 
has  been  removed,  and  in  which  the 
pupil  is  so  blocked  by  iris,  or  thickened 
capsule,  or  both,  that  neither  iridotomy 
nor  capsulotomy  can  be  considered  ex- 
clusively descriptive  of  the  necessary 
operation.  In  such  cases  the  method  of 
de  Wecker  is  usually  followed.  A  small 
cut  is  made  with  a  lance  knife  or  a 
Graefe  knife  as  for  a  cataract  operation, 
the  points  of  de  Wecker's  scissors  (Pig. 
2960)  are  introduced  closed  and  nearl}- 
on  the  flat,  and  are  then  allowed  to  open 
so  that  the  sharp  point  shall  pierce  the 
iris  and  pass  below  it  until  the  limit  of 
the  proposed  incision  has  been  reached. 
Now  the  cut  is  made  by  closing  the  scis- 
sors, after  which  tlie  instrument  is  with- 
drawn and  the  operation  is  complete.  A 
single  slash  in  the  iris  is  not  always 
sufficient  to  secure  an  open  pupil,  so  the 
Fig  2960  —  De  operation  is  sometimes  varied  by  maU- 
Wecker's  Scls-  ing  a  second  cut  before  the  scissors  are 
sors.  removed,  this  being  made  in  such  a  man- 

ner as  to  leave  a  slender  tongue  of  iris 
the  point  of  which  will  roll  up  on  itself  leaving  a  tri- 
angular pupil.  The  after-treatment  is  the  same  as  tliat 
following  iridectomy.  William  8.  Dennett. 

IRIS,  CONGENITAL  ANOMALIES  OF.— Congenital 
anomalies  of  the  iris  are  usually  associated  with  malfor- 
mations of  other  ocular  structures  and  frequently  with 
congenital  defects  elsewhere,  such  as  harelip,  cleft  pal- 


Fig.  2961.— Persistent  Pu- 
pillary Membrane.  (Al- 
ter von  Hlppel.) 


ate,  etc.  They  are  dependent  in  great  part  upon  heredi- 
tary influences,  although  it  seems  highly  probable  that  in 
certain  cases  they  may  be  due  to  inflammatory  processes 
occurring  in  the  eye  during  foetal  life.  Poor  vision  is  the 
rule,  but  it  is  usually  to  be  attributed  to  the  insuflicient 
development  of  the  eye  as  a  whole  rather  than  to  the  de- 
fects in  the  iris.  Not  infrequently  there  is  microphthal- 
mos of  one  or  of  both  eyes.  Errors  of  refraction  of  high 
degree  are  common  and  add  to  the  general  impairment  of 
vision.  In  addition  to  this,  such  congenitally  defective 
eyes  are  especially  subject  to  diseases,  particularly  cho- 
roiditis and  cataract. 

Membrana  Pupillaris  Persevercms  (persistent  pupil- 
lary membrane.  Fig.  3961).  In  the  foetus  the  entire  lens 
is  surrounded  by  a  vascular 
membrane,  the  turcica  vasculosa 
lentis,  the  blood  supply  of  which 
is  derived  chiefly  from  branches 
of  the  arteria  centralis  that  pass 
around  the  edge  of  the  lens  and 
anastomose  on  its  anterior  sur- 
face. The  network  of  vessels  is 
particularly  free  at  the  equator 
of  the  lens  and  least  marked  at 
its  anterior  pole.  The  portion 
of  the  membrane  occupying 
what  is  to  be  tlie  pupillary  area 
is  known  as  the  pupillary  mejn- 
brane,  and  as  the  iris  is  devel- 
oped an  anastomosis  takes  place  between  its  vessels  and 
those  of  the  membrane.  Usually  at  birth  all  of  these 
vessels  and  the  membrane  itself  have  disappeared, 
but  exceptionally  portions  of  them  persist  throughout 
life.  When  this  is  the  case  there  is  rarely  found  any- 
thing that  resembles  a  true  membrane,  but  simply  a 
number  of  strands  of  tissue,  often  highly  pigmented, 
which  arise  from  the  anterior  surface  of  the  iris  and 
project  into  the  pupil.  The  strands  may  hang  freely  in 
the  pupil,  they  may  be  adherent  to  the  capsule  of  the 
lens,  or  they  may  extend  entirely  across  the  pupil  form- 
ing a  network  in  front  of  the  latter.  Not  uncommonly 
there  remains  only  a  single  fine  thread  passing  across  the 
pupil.  In  rare  instances  the  strands  have  been  seen  united 
with  the  cornea.  That  these  strands  really  represent  ves- 
sels has  been  proven  by  microscopic  examination.  Blood 
corpuscles  have  been  seen  in  them  and  they  have  been 
artificially  injected  shortly  after  birth.  They  usually 
take  origin  from  the  small  circle  of  the  iris,  but  they  may 
be  given  off  farther  toward  the  periphery.  Rarely  a  por- 
tion of  the  pupillary  membrane  itself  remains  on  the  lens 
capsule  and  may  be  mistaken  for  an  anterior  polar  cata- 
ract. 

This  is  one  of  the  commonest  anomalies  of  the  eyes. 
Fuchssays  it  is  frequent  in  new-born  infants,  but  usually 
disappears.  It  is  more  common  in  the  right  eye  than  in 
the  left,  and  in  one  eye  than  in  both.  It  occurs  more  fre- 
quently in  females  than  in  males.  As  a  rule  the  strands 
do  not  interfere  with  vision,  but  in  a  few  cases  the  sight 
has  been  so  much  impaired  as  to  necessitate  their  removal 
by  operation.  They  are  sometimes  mistaken  for  synechise, 
although  they  can  readily  be  distinguished  from  the  latter 
by  their  distensibility  and  by  their  arising  from  the  an- 
terior surface  of  the  iris. 

Corectopia  (displacement  of  the  pupil).  A  slight  de- 
gree of  corectopia  must  be  regarded  as  normal,  since  the 
pupil  is  usually  not  exactly  central  but  situated  a  little 
to  the  nasal  side.  In  marked  cases  of  the  anomaly  the 
pupillary  margin  may  lie  within  1  to  3  mm.  of  the  cor- 
neal limbus.  The  displacement  is  usually  upward  and 
outward  and  the  pupil  is  apt  to  be  small  and  to  present 
iriegularities  in  its  contour.  The  iris  may  be  perfectly 
normal  and  react  normally  to  light,  and  in  such  cases  the 
condition  is  commonly  unilateral  and  not  associated  with 
other  ocular  defects.  Often,  however,  corectopia  occurs 
in  conjunction  with  other  congenital  anomalies  such  as 
buphthalmos,  albinism,  coloboma  of  the  lid  or  iris,  and 
microphthalmos.  Not  infrequently  it  is  accompanied  hy 
ectopia  of  the  lens,  both  eyes  as  a  rule  being  affected.    In 


216 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Irldotomy. 
Iris. 


such  cases  the  lens  and  pupil  are  most  often  displaced  in 
opposite  directions  and  there  is  apt  to  be  iridodonesis. 
The  lens  is  usually  clear  but  noticeably  small  and  may 
present  a  greater  or  less  degree  of  coloboma.  It  is 
noteworthy  that  in  cases  of  corectopia  coloboma  of  the 
choroid  or  retina  has  never  been  observed.  Remains  of 
the  pupillary  membrane  are  sometimes  seen.  In  some 
cases  the  iris  may  be  discolored  and  atrophied,  and  the 
radial  striae  run  in  such  directions  as  to  produce  the  ap- 
pearance left  by  an  iridectomy  when  the  root  of  the  iris 
has  been  incarcerated  in  the  wound.  For  this  reason  it 
has  been  suggested  that  the  condition  here  is  due  to  an 
adhesion  of  the  growing  iris  to  the  periphery  of  the  cor- 
nea as  the  result  of  an  intrauterine  iritis. 

The  vision  may  be  normal  or  greatly  impaired,  the  im- 
pairment in  these  cases  being  dependent  upon  the  optical 
defects  rather  than  upon  changes  in  the  fundus.  When 
the  edge  of  the  lens  is  opposite  the  pupil,  monocular 
diplopia  may  occur. 

Dyacoria  (irregularity  in  the  shape  of  the  pupil).  It  is 
very  common  to  find  a  number  of  pigmented  tags  extend- 
ing from  the  pupillary  margin  into  the  pupil.  These  are 
due  to  a  proliferation  of  the  pigmented  epithelium  lining 
the  posterior  surface  of  the  iris.  In  some  cases  they  are 
quite  large  and  they  have  been  known  to  break  away  and 
lie  free  in  the  anterior  chamber.  They  are  to  be  distin- 
guished from  posterior  synechise  due  to  iritis  by  the  fact 
that  they  are  never  adherent  to  the  capsule  of  the  lens. 
Sometimes  they  are  regarded  as  remains  of  the  pupillary 
membrane,  but  differ  from  the  latter  in  arising  from  the 
margin  of  the  pupil.  Very  similar  projections  are  nor- 
mally present  and  highly  developed  in  the  eyes  of  horses. 
Dysooria  may  also  be  the  result  of  posterior  synechice  fol- 
lowing fcetal  iritis. 

Polyeoria. — Strictly,  this  condition  does  not  exist,  since 
no  authenticated  case  has  been  described  in  which  an  iris 
contained  more  than  one  pupil  surrounded  by  a  sphincter 
muscle.  Cases  have  occurred,  however,  in  which  there 
were  a  number  of  openings  in  the  iris  in  addition  to  the 
single  normal  pupil.  They  usually  appear  as  radial 
clefts  in  the  iris  tissue  surrounding  the  pupil  and  may  be 
as  high  as  sixteen  in  number.  Less  often  the  defects  oc- 
cur at  the  root  of  the  iris  and  are  sometimes  regarded  as 
instances  of  iridodialysis.  The  appearance  of  polyeoria 
may  also  be  producecl  by  a  bridge  coloboma  of  the  iris  or 
by  a  persistent  pupillary  membrane. 

Irideremia,  Aniridia  (congenital  absence  of  the  iris). 
From  a  clinical  standpoint  this  may  be  either  complete 
or,  less  often,  incomplete.  If  a  microscopical  examina- 
tion could  be  made  in  every  case,  however,  it  is  probable 
that  .some  remains  of  the  iris  would  always  be  found. 
When  the  irideremia  is  complete,  both  eyes  usually  show 
the  defect.  The  incomplete  form  may  closely  simulate 
a  coloboma,  in  fact  it  is  impossible  to  draw  a  sharp  dis- 
tinction between  the  two  conditions.  The  influence  of 
heredity  is  more  apparent  in  irideremia  than  in  any  other 
congenital  anomaly  of  the  eye. 

The  pupil  ordinarily  appears  a  little  less  dark  than  nor- 
mal, and  by  artificial  light  under  suitable  conditions  it 
may  appear  luminous  to  the  observer.  The  ciliary  proc- 
esses usually  are  not  visible,  probably  because  they  are 
not  well  developed.  The  accommodation,  however,  is 
perfectly  normal.  In  most  cases  a  strong  light  is  not 
borne  well  by  the  patient,  but  this  is  not  always  true. 
The  vision  is  as  a  rule  very  defective,  due  in  most  in- 
stances to  other  complications  rather  than  to  the  mere 
absence  of  the  iris,  and  there  is  frequently  nystagmus 
and  sometimes  strabismus.  Other  congenital  anomalies, 
such  as  persistent  hyaloid  artery,  ptosis,  and  microphthal- 
mos, may  be  present.  Corneal  and  vitreous  opacities,  cho- 
roidal atrophy,  and  detachment  of  the  retina  occur,  but 
the  most  frequent  complication  is  cataract,  most  often  of 
the  anterior  or  posterior  polar  variety.  Luxation  of  the 
lens,  usually  upward,  may  be  present  at  birth  or  take 
place  later  in  life. 

A  not  infrequent  and  particularly  interesting  compli- 
cation is  glaucoma.  This  fact  has  been  brought  forward 
as  an  objection  to  the  theory  that  glaucoma  is  due  to  a 
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blocking  of  the  filtration  angle  by  the  iris,  but  is  really 
in  favor  of  such  a  view  because  anatomical  investigations 
have  shown  that  in  irideremia  there  is  always  a  small 
stump  of  iris  either  free  or  firmly  adherent  to  the  per- 
iphery of  the  cornea. 

A  number  of  theories  have  been  advanced  to  explain 
the  occurrence  of  the  anomaly,  none  of  them  very  satis- 
factory. The  best  explanation  seems  to  be  that  of  Manz. 
According  to  this  observer,  the  proper  development  of 
the  iris  is  mechanically  prevented  by  a  delayed  separation 
of  the  lens  and  cornea.  The  frequent  occurrence  of 
corneal  opacities  and  of  anterior  polar  cataract  certainly 
supports  this  explanation.  A  highly  theoretical  view 
is  that  an  intra-uterine  glaucoma  causes  the  iris  to  be 
pressed  against  the  cornea,  thus  preventing  its  further 
development. 

Coloboma  of  the  Iris. — In  typical  cases  this  consists  of 
a  cleft  in  the  iris  which  extends  into  the  pupil  and  with 
the  latter  forms  a  pear-shaped  opening  (Fig.  2962). 
Less  often  the  edges  of  the  gap 
are  nearly  parallel  so  that  the 
appearance  of  a  keyhole  is  pro- 
duced, and  in  rare  instances  the 
edges  of  the  coloboma  may  con- 
verge toward  the  pupil.  The 
coloboma  may  be'  complete,  the 
opening  extending  to  the  ciliary 
margin,  or  incomplete,  a  bridge  of 
iris  tissue  remaining  at  the  apex 
of  the  gap.  Usually  it  involves 
from  one-sixth  to  one-fourth 
the  circumference  of  the  iris  and 
is  placed  downward  or  down- 
ward and^inward.  In  the  lowest  grade  of  the  anomaly 
there  is  simply  a  slight  notching  of  the  pupillary  margin. 
The  pigmented  posterior  layer  of  the  iris  is  usually  visi- 
ble along  the  edges  of  the  opening  and  may  send  irregu- 
lar projections  into  the  latter,  or,  in  the  form  of  a  black 
membrane,  it  may  more  or  less  completely  close  in  the 
gap.  Sometimes  a  band  of  tissue  unites  the  edges,  form- 
ing the  bridge  coloboma  (Fig.  2963).  The  bridge  usually 
arises  mainly  from  the  anterior  surface  of  the  iris  and 
possibly  represents  the  remains  of  the  pupillary  mem- 
brane, but  it  may  arise  directly  from  the  edges  of  the 
opening.  In  some  instances  a  strand  of  tissue  has  been 
found  connecting  the  apex  of  tlie  coloboma  with  the 
optic  disc. 

The  sphincter  muscle  passes  along  the  edges  of  the  co- 
loboma and  in  the  incomplete  type  may  encircle  the 
apex.  The  pupil  reacts  in  the  usual  way  both  to  light 
and  to  myotics  and  mydriatics.  A  mydriatic  may  cause 
a  small  coloboma  to  become  evident  which  was  previously 
invisible.  The  pupil  is  usually 
displaced  downward,  less  often 
upward.  The  appearance  of  a 
coloboma  may  be  simulated  by 
a  highlj'  pigmented  streak  fliat 
has  the  shape  and  position  of  a 
typical  coloboma,  by  a  localized 
thinning  of  the  iris,  or  by  a 
streak  in  which  the  pigment  is 
scantily  present  —  pseudo-colobo 
mata. 

Coloboma  of  the  iris  is  among 
the  most  common  congenital 
anomalies  of  the  eye.  It  usually 
occurs  in  one  eye  only,  most  commonly  the  left,  and  in 
most  cases  it  is  associated  with  a  coloboma  of  the  choroid 
or  ciliary  body.  Two  colobomata  have  been  met  with  in 
the  same  iris.  While  in  typical  cases  the  defect  is  directed 
downward,  cases  have  been  observed  in  which  it  was  di- 
rected inward,  outward,  or  even  directly  upward.  Some 
times  the  defect  is  so  great  that  it  becomes  a  question 
whether  it  should  not  be  regarded  as  an  example  of  in- 
complete irideremia.  In  more  than  half  the  cases'  of 
atypically  directed  coloboma  the  shape  of  the  coloboma 
is  typical.  Bridge  coloboma  has  been  observed  in  these 
cases.     In  most  of   them  there  is  no  coloboma  of  the 
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deeper  structures,  and  when  the  latter  occurs  it  usually 
corresponds  in  direction  to  tlie  defect  in  the  iris.  Cases 
have  been  reported,  however,  in  which  an  upward  colo- 
boma  of  the  iris  was  associated  with  a  downward  colobo- 
ma  of  the  choroid. 

The  explanation  of  typical  coloboma  of  the  iris  seems 
simple  enough.  Its  downward  direction  and  its  frequent 
association  with  coloboma  of  the  choroid  point  clearly  to 
some  relationship  with  the  foetal  cleft.  Normally  there 
is  at  no  stage  in  the  development  of  the  eye  a  cleft  in 
either  the  choroid  or  the  iris,  so  that  the  defect  cannot 
be  due,  as  often  supposed,  to  imperfect  closure  of  clefts  in 
these  structures.  On  the  other  hand  it  is  perfectly  pos- 
sible that  a  delayed  closure  of  the  cleft  in  the  secondary 
optic  vesicle  would  lead  to  an  imperfect  development  of 
the  choroid  in  this  region,  and  since  the  iris  grows  as  a  pro- 
longation of  the  choroid,  this  in  turn  would  lead  to  a  lo- 
calized defect  in  the  iris  also.  According  to  this  theory, 
the  coloboma  of  the  iris  must  always  be  preceded  by  a 
defect  in  the  choroid.  In  those  cases  in  which  no  such 
defect  is  found,  it  is  assumed  that  the  latter  was  repaired 
after  the  iris  had  been  sufficiently  hindered  in  its  develop- 
ment to  produce  a  coloboma,  or  that  the  defect  in  the 
choroid  was  small  and  occurred  only  in  the  ciliary  region. 
Cases  of  coloboma  of  the  choroid  without  coloboma  of 
the  iris  are  readily  explained  by  assuming  that  the  foetal 
cleft  was  delayed  in  closing  only  posteriorly. 

This  theory,  however,  fails  to  explain  satisfactorily 
the  atypical  cases  of  coloboma,  for  instance  the  cases  in 
which  the  coloboma  is  directed  upward.  To  explain  the 
latter,  Pflliger  assumes  that  a  torsional  rotation  of  the  eye 
occurs  during  fcetal  life,  but  if  this  is  the  case  it  is  diffi- 
cult to  understand  why  the  macula  develops  in  its  noi-- 
mal  position.  It  is  still  more  difficult  to  explain  the 
cases  in  which  a  coloboma  of  the  iris  differs  greatly  in  di- 
rection from  a  coloboma  of  the  choroid  in  the  same  eye, 
•or  the  cases  in  which  one  iris  shows  two  colobomata.  It 
seems  likely  tliat  these  atypical  cases  and  possibly  certain 
cases  of  corectopia  as  well,  are  all  examples  of  incomplete 
irideremia  and  are  dependent  upon  the  same  factors  which 
.give  rise  to  the  latter  anomaly.  For  it  is  readily  concei v- 
aWe  that  the  factors  which  would  lead,  if  acting  strongly, 
±0  complete  irideremia,  if  acting  less  strongly  would  give 
rise  to  incomplete  irideremia,  coloboma  of  the  iris,  or 
simply  corectopia.  The  cases  in  which  there  is  an  atypi- 
cally  directed  coloboma  in  one  eye  and  complete  iride- 
remia in  the  other  support  this  view.  And  Theobald's 
•case  of  a  mother  with  double-sided  upward  coloboma  of 
the  iris,  whose  child  had  complete  irideremia  in  each  eye, 
suggests  not  only  this  as  the  explanation,  but  also  that 
the  predisposing  factors  are  hereditary  and  hence  prob- 
ably not,  as  sometimes  supposed,  of  an  inflammatory  na- 
ture. 

Anomalies  of  Pigmentation. — The  variations  in  the  color 
of  the  iris  are  dependent  upon  the  amoimt  of  pigment  in 
its  stroma,  the  posterior  layers  of  epithelium  being  always 
densely  pigmented  except  in  cases  of  albinism.  In  a  blue 
iris  there  is  very  little  pigment  in  the  stroma,  and  from 
tills  all  gradations  are  met  with  up  to  the  black  eye  of 
the  negro  in  which  the  stroma  is  intensely  pigmeuted. 
The  epithelial  layers  are  pigmented  at  birth,  but  tlie 
stroma  does  not  contain  pigment  until  later  so  that  the 
eyes  of  babiesare  always  blue  or  gray.  The  irides  of  the 
two  eyes  may  differ  entirely  in  color,  one  being  a  decided 
lalue  and  the  other  a  dark  brown — heterochromia.  Or  a 
blue  iris  may  show  a  brown  seetor  or  be  studded  over 
witli  brown  patches.  In  melanosis  oeuli  the  iris  together 
with  other  structures  of  the  eye,  conjunctiva,  sclera,  op- 
tic nerve,  and  choroid,  may  show  circumscribed  areas  of 
deep  pigmentation  comparable  to  the  pigmented  moles 
of  the  skin.  Like  the  latter  they  may  form  the  starting- 
points  for  malignant  tumors. 

In  albinism  there  is  a  marked  absence  of  pigment  in  the 
iris  as  well  as  in  other  parts  of  the  body  wliich  normally 
contain  pigment.  The  color  of  the  iris  in  this  condition 
depends  to  some  extent  upon  the  illumination  and  it  may 
•appear  of  a  lilac,  ro.se,  or  yellowish-white  hue.  In  struct- 
ure the  iris  is  perfectly  normal,  but  the  pupil  is  always 


very  narrow  and  dilates  but  little  in  a  feeble  light. 
Photophobia  is  a  marked  symptom  and  as  a  rule  the  eyes 
are  almost  amblyopic.  Nystagmus  is  a  frequent  compli- 
cation. The  fact  that  in  the  foetus  pigment  is  so  spar- 
ingly present  suggests  that  albinism  represents  a  lack  of 
development.  Heredity  is  undoubtedly  an  important  fac- 
tor in  its  occurrence.  It  is  interesting  that  this  anomaly 
is  relatively  common  among  negroes. 

For  the  literature  on  congenital  anomalies  of  the  iris, 
reference  should  be  made  to  von  Hippel,  "  Die  Missbildun- 
gen  und  angeborenen  Fehlerdes  Auges, "  Graefe-Saemisch 
"Handbuch  der  gesammten  Augenheilkunde, "  2.  Auf,, 
ii.  Bd.,  ix.  Kap.  Frederick  Herman  Verhoeff. 

IRITIS. — Iritis,  or  inflammation  of  the  iris,  is  one  of  the 
common  affections  of  the  eye.  ft  arises  from  a  variety 
of  causes,  may  attack  one  or  both  eyes,  and,  while  almost 
always  amenable  to  treatment  if  recognized  in  its  incep- 
tion and  judiciously  managed,  it  usually  impairs  the 
sight  more  or  less  seriously  and  permanently  damages 
the  integrity  of  the  eye  if  allowed  to  run  its  course  un- 
checked, or  if  improperly  or  only  tardily  treated.  It  is 
of  the  first  importance,  therefore,  that  its  true  character 
should  be  recognized  at  the  outset,  and  that  the  requisite 
therapeutic  measures  should  be  resorted  to  without  delay. 
The  diagnosis  of  inflammation  of  the  iris  is  commonly  not 
a  difficult  matter,  and  the  indications  for  its  treatment  are 
usually  plain.  It  is  nevertheless  true  that  it  is  fre- 
quently confounded  with  other  forms  of  inflammation  of 
the  eye,  and  improperly  treated;  and  in  consequence  of 
this,  or  because  of  the  ignorance  or  indifference  of  those 
whom  it  attacks,  it  is  by  no  means  an  uncommon  cause 
of  blindness. 

Speaking  generally,  the  presence  of  iritis  is  to  be  sus- 
pected whenever,  without  increase  of  intra-ocular  ten- 
sion or  other  evident  cause,  pain  in  and  around  the  eye, 
usually  worse  at  night,  is  complained  of,  and  is  accom- 
panied by  pericorneal  subconjunctival  injection  and  a 
contracted  jjupil.  This  concourse  of  symptoms  does  not 
necessarily  indicate  the  presence  of  iritis,  but  it  is  dis- 
tinctly suggestive,  and  should  lead  to  a  careful  search  for 
other  evidences  of  its  existence.  A  dull,  lack-lustre  ap- 
pearance of  the  iris,  with  appreciable  change  of  color  and 
more  or  less  swelling  of  its  tissue;  immobility  of  the  pu- 
pil, and  perhaps  loss  of  its  circular  form;  loss  of  trans- 
parency of  the  aqueous  humor,  and  frequently  of  the 
cornea  as  well,  with  consequent  indistinctness  of  vision; 
adhesions  between  the  margin  of  the  pupil  and  the  ante- 
rior capsule  of  the  lens,  which,  however,  are  frequently 
not  evident  until  a  mydriatic  has  been  used;  and  in  severe 
cases  a  grayish  opacity  of  tlie  pupil  from  the  deposition 
of  an  organized  exudate  upon  the  lens  capsule,  are  the 
other  changes  which  should  be  sought  for,  and  which,  if 
found,  establish  the  diagnosis  beyond  question. 

Among  the  causes  of  iritis,  syphilis  doubtless  deserves 
the  most  prominent  place.  Traumatism  is  another  fre- 
quent cause,  and  not  only  when  the  iris  itself  is  involved 
in  the  injury,  but  also  when  the  cornea,  lens,  or  ciliary 
body  is  wounded.  Rheumatism  and  gout,  diabetes,  and 
the  acute  infectious  diseases,  also  deserve  prominent  men- 
tion in  this  connection,  and  gonorrhoea,  though  an  in- 
frequent cause,  occasionally  gives  rise  to  it,  the  ocular 
inflammation  having  the  same  relation  to  the  uretliral 
disease  that  gonorrhoeal  arthritis  has.  Iritis  may  also  be 
a  consequence  of  inflammation  of  other  structures  of  the 
eye,  as,  for  instance,  abscess  or  perforating  ulcer  of  the 
cornea. 

Thei'e  is  also  another  cause  of  iritis  to  which  the  writer 
is  disposed  to  attach  great  importance,  and  which  he  be- 
lieves to  be  an  essential  factor  in  the  production  of  several 
apparently  distinct  varieties  of  the  disease.  He  refers  to 
an  influence  transmitted  through  vaso-motor  or "'  trophic  " 
nerves,  which  is  frequently  reflex  in  its  character,  and  is 
probably  always  dependent  upon  structural  changes  in 
gray  nerve  matter,  either  in  the  cerebral  ganglia  them- 
selves, or  in  the  ganglia  connected  with  the  fifth  nerve, 
or  in  both.  It  is  such  an  influence  as  this,  he  beheves, 
that  determines  the  development  of  sympathetic  iritis, 
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,the  iritis  which  is  frequently  found  associated  with 
herpes  zoster  ophthalmicus,  that  which  occasionally 
follows  malarial  attacks,  and  probably  also  certain  cases 
of  serous  iritis.  In  this  category  belong  also  those  cases 
■of  iritis  which  he  thinks  have  been  rightfully  ascribed  to 
reflex  dental  and  uterine  irritation,  as  well  as  certain 
intractable  forms  of  irido-keratitis,  which  are  not  infre- 
quently accompanied  by  anaesthesia  of  the  cornea.  Ob- 
stinacy and  intractability  are  the  common  characteristics 
of  these  several  varieties  of  iritis,  and  in  the  pathological 
changes  which  they  exhibit,  there  are  also  striking  resem- 
blances.* 

The  consequences  of  a  severe  attack  of  iritis  which  has 
not  been  properly  treated  are  disastrous  to  the  integrity 
of  the  eye  in  several  ways.  In  the  first  place,  especially 
in  syphilitic  iritis,  the  other  structures  of  the  eye  are  lia- 
ble to  become  involved  in  the  inflammatory  process,  the 
ciliary  body,  choroid,  retina,  lens,  and  cornea  not  infre- 
quently suffering  iri'eparable  damage.  Again,  the  pupil 
may  be  closed  or  obstructed  by  an  organized  membrane 
{occlusion),  so  that  vision  is  reduced  to  mere  perception 
■of  light ;  or  the  iris  may  become  adherent  to  the  anterior 
.surface  of  the  lens,  at  its  pupillary  margin  only  (exclu- 
sion), or  throughout  its  whole  extent  (complete  posterior 
■synechia).  In  the  two  former  conditions  operative  inter- 
ference may  accomplish  great  good;  in  the  latter,  the 
prognosis  is  less  favorable,  as  the  nutrition  of  the  eye  is 
apt  to  be  seriously  impaired,  and  in  time  the  deeper  tu- 
nics suffer  and  the  lens  loses  its  transparency.  Sympa- 
thetic inflammation  of  the  fellow-eye  is  another  result 
which,  though  not  of  frequent  occurrence,  happens  often 
enough  to  deserve  mention. 

Although  there  are  so  many  causes  of  iritis,  there  are 
.not,  strictly  speaking,  so  many  different  kinds  of  iritis. 


Fib.  3964.— Serous  Iritis.    (Noyes.) 

Indeed,  it  seems  scarcely  necessary  to  describe  more  than 
three  varieties — plastic  iritis  {iritis  plastica).  suppurative 
■iritis  (iritis  suppuratii)a),  and  serous  iritis  (iritis  serosa, 
Descemetitis)  (see  Pig.  2964).  The  first-named  variety  is 
by  far  the  most  comprehensive.  It  includes  most  cases 
of  syphilitic,  of  rheumatic  and  gouty,  and  of  sympathetic 
iritis.  Many  cases  of  traumatic  iritis  are  also  of  tliis  char- 
acter, and  so  are  most  of  those  which  have  been  spoken 
■of  as  due  to  "  trophic  "  nerve  influence.  Suppurative  iri- 
tis is  1  ess  common.  It  is  usually  the  result  of  penetrating 
wounds  of  the  eyeball,  or  of  operations  in  which  the  globe 
is  opened,  and  is  almost  always  due  to  the  presence  of 
pyogenic  micro-organisms.  It  may  also  follow  extensive 
suppurative  infiammation  of  the  cornea.  Iritis  serosa  is 
a  disease  of  by  no  means  rare  oceuiTence,  but  it  is  one 
about  the  pathology  of  which  we  have  yet  much  to  learn. 
There  is  no  doubt  but  that  the  iritic  inflammation  is 
often  only  a  part  of  an  inflammatory  process  which  in- 
volves the  entire  uveal  coat.  In  some  instances  it  seems 
to  be  dependent  upon  a  rheuuiatic  diathesis,  and  in 
others,  as  has  already  been  intimated,  upon  a  reflex  or 
"trophic"   nerve  influence.     It  occasionally  exhibits  a 

*  The  writer  realizes  tliat,  from  the  standpoint  of  the  prevalent 
school  of  pathology,  it  is  heterodoxy  to  express  such  an  opinion  as  this 
reRarding  the  genesis  of  inflammation.  He  is  not  -without  hope, 
■however,  that  some  day  he  may  see  a  change  of  opinion  upon  this 
point. 


mixed  type,  the  characteristic  dots  upon  the  membrane 
of  Descemet  and  a  tendencj'  to  glaucomatous  tension, 
which  belong  to  the  usual  form  of  the  'disease,  being  as- 
sociated with  a  disposition  to  the  formation  of  posterior 
synechise.  When,  as  is  very  commonly  the  case,  the 
deeper  portions  of  the  uveal  tract  are  involved  in  the  in- 
flammatory process,  cloudiness  of  the  vitreous  humor  and 
the  development  of  floating  opacities  in  it  are  of  frequent 
occurrence.  It  usually  runs  a  protracted  course,  and  does 
not  always  respond  satisfactorily  to  treatment.  When 
the  tension  is  above  normal  the  pupil  is  apt  to  be  dilated 
rather  than  contracted,  and  under  such  circumstances  the 
supervention  of  a  distinctly  glaucomatous  condition  is 
to  be  feared. 

All  of  the  varieties  of  plastic  iritis  are  characterized  by 
a  tendency  to  the  formation  of  an  organized  exudate,  but 
this  tendency  is  much  more  marked  in  some  than  in 
others.  It  is  especially  so  in  sympathetic  iritis,  in  the 
iritis  of  herpes  zoster  bphthalmicu.s,  and,  in  fact,  in  all 
those  forms  of  iritis  which  appear  to  be  due  to  "  trophic  " 
nerve  influence.  In  syphilitic  and  in  rheumatic  iritis  this 
tendency  usually  manifests  itself  by  the  formation  of  ad- 
hesions between  the  pupillary  margin  of  the  iris  and  the 
capsule  of  the  lens,  but  in  sympathetic  and  the  other 
allied  forms  of  iritis  a  felt-like  exudation  develops  upon 
the  posterior  surface  of  the  iris,  causing  it  to  adhere 
throughout  its  whole  extent  to  the  lens,  and  the  pupil 
is  commonly  occluded  by  similar  material.  Under  such 
circumstances,  also,  projecting  portions  of  the  anterior 
surface  of  the  iris  may  become  adherent  (without  ulcer- 
ation) to  the  inner  surface  of  the  cornea  (anterior  syne- 
chias). 

A  characteristic,  but  by  no  means  constant,  feature  of 
syphilitic  iritis  is  the  development  upon  the  anterior  sur- 
face of  the  iris,  and  occasionally  upon  its  posterior  sur- 
face in  the  pupillary  zone  (Bull),  of  yellowish  or  reddish- 
brown  nodules,  which  project  forward  into  the  anterior 
chamber,  and  sometimes  even  press  against  the  cornea. 
Usually  there  are  not  more  than  one  or  two  present ;  but 
they  may  be  so  numerous,  and  of  such  size,  as  to  fill  the 
anterior  chamber.  They  occur  more  frequently  in  the 
iritis  which  develops  during  the  secondary  stage  of  the 
disease,  and  are  then  of  the  nature  of  condylomata ;  those 
met  with  in  the  iritis  of  tertiary  syphilis  are  gummata. 
Hence  the  former  variety  of  iritis  is  sometimes  designated 
as  iritis  condylomatosa  and  the  latter  variety  as  iritis  gum- 
mosa. They  may  undergo  absorption,  or  may  disappear 
through  fatty  or  purulent  degeneration.  The  inflamma- 
tion of  the  iris  tissue  being  more  intense  over  the  area 
which  corresponds  to  their  base,  we  find  here  a  special 
tendency  to  the  formation  of  adhesions  to  the  lens  cap- 
sule. All  of  the  varieties  of  iritis  may  be  complicated  b}"- 
hypopyon,  though  it  is  more  common  in  the  purulent  and 
syphilitic  types.  It  is  due  to  the  deposition  from  the 
aqueous  humor  of  leucocytes  and  fibrin,  and,  as  a  rule, 
undergoes  absorption  slowly. 

Some  authors  describe  a  fourth  variety  of  iritis,  which 
they  call  "spongy  iritis."  It  is,  however,  only  a  type  of 
the  plastic  variety,,  in  which  there  occurs  a  low  form  of 
plastic  exudation  in  the  anterior  chamber,  which  presents 
a  cyst-like  appearance,  and  might  be  mistaken  for  a  dis- 
located lens.  Such  cases  are  commonly  of  rheumatic 
origin. 

A  chronic  form  of  plastic  iritis  is  occasionally  met  with, 
in  which  tlie  inflammatory  symptoms  are  but  slightly 
marked.  It  is  often  associated  with  a  rheumatic  or  gouty 
diathesis,  and  shows  a  disposition  to  recurrence.  Points 
of  adhesion  between  the  iris  and  lens  are  apt  to  take  place 
before  the  true  nature  of  the  attack  is  discovered,  as  it 
develops  insidiously,  and  is  unattended  by  pain  or  other 
symptoms  calculated  to  alarm  the  patient  and  induce  him 
to  seek  medical  advice. 

In  examining  a  case  of  suspected  iritis  the  use  of  "ob- 
lique illumination  "  is  of  great  assistance,  since  it  enables 
one  to  detect  slight  changes  in  the  cornea  and  in  the  tis- 
sue of  the  iris,  and  in  many  cases  to  discover  adhesions 
between  the  iris  and  lens,  which  cannot  be  seen  by  simple 
inspection.     If,  however,  any  doubt  remains  as  to  the 
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existence  of  iritis  after  this  method  of  examination  has 
been  employed,  a  weali  solution  of  atropine  (gr.  ss.-i. 
to  I  i.)  or  of  homatropine  (gr.  iv.  to  §  i.)  or  euphthal- 
min  (gr.  iv.-viij.  to  §  i.)  should  be  dropped  into  the  eye, 
when,  if  iritis  is  present,  the  pupil  will  almost  certainly 
dilate  in  an  irregular  manner,  showing  points  of  adhesion 
between  its  margin  and  the  lens  capsule. 

The  character  of  the  vascular  injection  of  the  eyeball 
is  not  a  very  trustworthy  guide  in  the  differential  diag- 
nosis of  iritis.  When,  however,  it  is  most  marked  around 
the  corneal  margin,  is  of  a  pinkish  rather  than  a  brick- 
red  color,  and  the  vessels  involved  are  for  the  most  part 
small,  and  radiate  more  or  less  regularly  from  the  margin 
of  the  cornea  toward  the  equator  of  the  globe,  we  may, 
at  least,  conclude  that  some  of  the  structures  deeper 
than  the  conjunctiva  are  involved  in  the  inflammatory 
process,  and  that  the  existence  of  iritis  is,  at  any  rate, 
probable.  If,  however,  the  inflammation  of  the  iris  is 
of  a  severe  type,  the  conjunctival,  as  well  as  the  peri- 
corneal, vessels  will  be  involved;  the  injection  of  the 
ball  will  then  be  diffuse,  and  even  the  lids  may  be  hyper- 
semic  and  oedematous. 

The  treatment  of  iritis  depends,  of  course,  in  a  great 
measure,  upon  the  nature  of  the  cause  which  has  pro- 
voked the  attack.  The  indications  are  to  control  and 
overcome  the  inflammation  as  quickly  as  possible,  and, 
by  the  use  of  mydriatics,  to  keep  the  pupil  widely  di- 
lated, so  that  adhesions  shall  not  form  between  the  pos- 
terior surface  of  the  iris  and  the  lens  capsule.  As  a 
rule,  constitutional,  as  well  as  local,  measures  are  called 
for.  Among  the  latter  the  most  important  are  the  instil- 
lation of  a  solution  of  sulphate  of  atropine,  the  application 
of  a  belladonna  or  opium  lotion,  the  inunction  of  the  fore- 
head and  temples  witli  an  ointment  of  mercury  and  bel- 
ladonna, and  the  local  abstraction  of  blood  by  leeches  or 
by  the  artificial  leech.  Pour  grains  to  the  ounce  (about 
one  per  cent.)  is  the  strength  of  the  solution  of  atropine 
usually  employed.  In  the  different  varieties  of  plastic 
and  suppurative  iritis  it  must  be  used  freely,  tlie  fre- 
quency of  the  applications  being  determined  chiefly  by 
the  state  of  the  pupil  and  the  amount  of  ciliary  neuralgia 
and  photophobia.  "When  there  are  recent  pupillary  ad- 
hesions, which  we  hope  to  break  up  (for  we  can  usually 
accomplish  this,  unless  the  bands  are  firm  and  broad),  an 
instillation  every  hour  may  be  required,  or  even  for  a 
short  time  several  instillations  an  hour  may  be  permis- 
sible. Such  frequent  applications,  however,  cannot  be 
long  continued  without  the  constitutional  efl:ects  of  the 
drug  becoming  manifest,  and,  as  cases  of  marked  indi- 
vidual susceptibility  to  the  action  of  belladonna  are  occa- 
sionally met  with,  due  caution  should  be  exercised  in  pre- 
scribing the  use  of  atropine  in  this  manner.  Ordinarily, 
four  to  six  applications  a  day  are  sufficient.  In  serous 
iritis  atropine  is  commonly  indicated  to  prevent  the  possi- 
ble formation  of  synecluEe,  but  it  should  not  be  used  so 
frequently  or  in  such  strong  solutions,  since  in  this  affec- 
tion the  pupil  generally  yields  readily  to  its  influence. 
Moreover,  owing  to  the  tendency  to  increased  tension 
which  characterizes  this  disease,  there  is  danger  that  a 
too  liberal  use  of  atropine  may  precipitate  a  glaucomatous 
conditioii. 

Occasionally  individuals  are  met  with  in  whom  atropine 
fails  to  produce  a  mydriatic  effect,  and  others  in  whom 
it  greatly  irritates  the  conjunctiva,  a  few  applications 
producing  a  conjunctivitis,  which  maybe  attended  by  an 
eczematous  inflammation  of  the  lids  and  cheek.  Under 
such  circumstances  hydrobromate  of  hyoscyamine  or  sul- 
phate of  duboisine  may  bo  substituted  for  atropine.  As 
these  mydriatics,  especially  the  latter,  are  more  apt  to 
produce  constitutional  effects  when  applied  to  the  eye 
than  atropine,  greater  caution  is  required  in  their  use. 
Two  grains  to  the  ouricc  will  usually  be  a  strong  enough 
solution  of  either  of  these  to  employ,  and  this  should  not 
be  applied  more  than  three  or  four  times  a  day. 

In  many  cases  of  iritis  no  otlier  local  treatment  than 
the  employment  of  a  mydriatic  is  required ;  but,  when 
the  inflammation  is  of  a  severe  type,  the  application  of 
three  or  four  leeches  to  tlie  temple  may  accomplish  great 


good,  and,  when  there  is  severe  pain,  much  relief  is  often 
experienced  from  the  use  of  a  lotion  of  opium  (ext.  opil 
gr.  x.-xv.  to  aqu£E  g  iv.)  or  of  belladonna  (ext.  bella- 
donnee  gr.  xv.  to  aquae  §  iv.),  which  should  be  applied 
to  the  closed  lids  more  or  less  constantly  upon  a  pad  of 
gauze  or  soft  linen.  The  application  in  the  same  way, 
for  half  an  hour  at  a  time,  several  times  a  day,  of  water 
as  hot  as  can  be  borne  is  also  a  useful  expedient  under 
the  same  circumstances.  In  obstinate  cases,  especially 
those  of  syphilitic  origin,  it  is  well  to  supplement  the  use 
of  constitutional  remedies  by  keeping  the  forehead  and 
temples  constantly  anointed  with  mercurial  ointment,  to 
which  ext.  belladonna  or  ext.  opil  may  be  added  in  the 
proportion  of  3  i.-ij.  to  §  i.  A  more  cleanly,  but  per- 
haps less  efHcacious,  preparation  is  the  oleate  of  mercury 
and  morphine. 

Of  constitutional  remedies,  the  most  valuable  that  we 
possess  are  mercury,  iodide  of  potassium,  and  the  sali- 
cylates. If  to  this  list  are  added  quinine,  which  is  espe- 
cially useful  in  suppurative  iritis ;  opium,  which  seems 
not  only  to  control  the  pain,  but  favorably  to  influence 
the  inflammation ;  muriate  of  pilocarpine,  which  is  use- 
ful especially  when  there  is  increased  tension ;  and  some 
brisk  purgative  combination  which,  as  a  rule,  should  con- 
tain calomel,  it  will  include  all  the  drugs  that  are  likely 
to  be  needed  in  treating  any  of  the  varieties  of  the  dis- 
ease. A  supplemental  list  of  less  important,  but  at  times 
useful,  remedies  would  include  arsenic,  colchicum,  lithia, 
iron,  and  the  Turkish  bath.  In  acute  iritis,  whether  of 
specific  or  non-specific  origin,  salicylate  of  sodium  or 
lithium,  given  in  liberal  doses  (gr.  x.  to  xv.  every  two 
or  three  hours,  according  to  the  susceptibility  of  the 
patient),  is,  on  the  whole,  perhaps  the  most  promptly 
efHcacious  remedy  that  we  have.  In  many  cases  it  not 
only  relieves  the  pain  very  quickly,  bujt  hastens  the 
resolution  of  the  inflammation  and  promotes  the  absorp- 
tion of  effused  material.  The  writer  believes  that  this 
drug  fias  not  been  widely  employed  in  syphilitic  iritis, 
but  it  is  in  such  cases  that  some  of  the  niost  striking  re- 
sults which  he  has  observed  have  been  obtained.  He 
has  also  found  it  useful  in  serous  iritis,  and,  as  might  he 
expected,  especially  so  in  iritis  dependent  upon  rheu- 
matism. 

In  most  cases  of  syphilitic  iritis,  whether  the  disease  be 
inherited  or  acquired,  mercury  in  some  form  is  demanded. 
It  is  also  our  chief  reliance  in  sympathetic  iritis,  and  is 
moie  useful  than  anything  else — unless  it  be  iodide  of 
potassium — in  the  iritis  of  herpes  zoster  ophthalmicus 
and  in  the  other  "  trophic  "  nerve  varieties.  In  the  acute 
stage  of  syphilitic  iritis  it  should  be  administered  liber- 
ally, and  in  such  shape  as  to  impress  the  system  prompt- 
ly. Salivation  is  to  be  avoided,  but  in  severe  cases  we 
must  not  stop  far  short  of  it.  Small  doses  of  calomel, 
frequently  repeated  (gr.  J  every  hour,  or  gr.  ss.  every 
three  hours),  supplemented,  if  necessary,  by  inunctions 
of  mercurial  ointment,  or  a  twenty -per-cent.  solution  of 
oleate  of  mercury,  afford  the  best  means  of  accomplish- 
ing the  desired  result.  There  seem  to  be  no  contraindi- 
cations to  the  administration  of  salicylate  of  sodium  and 
mercuiy  at  the  same  time,  and  the  writer  has  obtained 
good  results  in  this  way.  Opium  may  be  given  if  the 
pain  is  severe,  or  if  a  purgative  effect  is  produced  by  the 
mercury.  In  subacute  cases,  or  when  the  symptoms  are 
less  urgent,  biniodide  of  mercury,  in  doses  varying  from 
gr.  ^j  to  gr.  ^ij,  may  be  given,  three  times  a  day.  This 
is  a  very  efflcacious  and  convenient  method  of  adminis- 
tering mercurjr,  and  salivation  is  less  apt  to  occur  than 
when  calomel  is  employed.  It  may  be  given  in  tablet 
triturates  or  pills,  or  preferably  in  solution  in  water,  a 
small  quantity  of  iodide  of  potassium  being  added  to 
render  the  mercury  soluble.  When  a  prolonged  course 
of  mercury  is  required  this,  or  the  protoiodide,  is  decid- 
edly the  best  form  in  which  to  administer  it.  It  is  there- 
fore especially  useful  in  the  iritis  of  inherited  syphilis, 
in  obstinate  cases  of  serous  iritis,  and  in  sympathetic 
iritis. 

Iodide  of  potassium  is  vahiable  in  rheumatic  iritis,  and 
in  the  later  stages  of  sympathetic  iritis ;  it  may  also  ad- 
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vantageously  supplement  the  use  of  mercury  in  syphilitic 
iritis.  It  may  be  administered  in  combination  with  mer- 
cury or  by  itself.  In  serous  iritis  it  is  the  most  effica- 
cious remedy  that  we  possess,  but  its  good  effects  are  not 
always  manifest  until  it  is  given  in  large  doses. 

In  suppurative  iritis,  which,  as  has  been  said,  usually 
follows  wounds  of  the  eye  or  operations  upon  it,  and  is 
frequently  accompanied  by  purulent  infiltration  of  the 
cornea,  the  free  administration  of  sulphate  of  quinine 
offers  the  best  prospect,  though  not  a  very  promising 
one,  of  success.  Muriate  of  pilocarpine,  wliicli  seems  to 
be  as  efficacious  when  administered  by  the  mouth  as  when 
introduced  into  the  system  by  the  hypodermatic  method, 
is  sometimes  useful  in  cases  of  serous  iritis  in  which  the 
tension  of  the  globe  is  high ;  and  in  any  of  the  other  va- 
rieties, if  this  condition  obtains  or  if  there  is  cloudiness 
of  the  vitreous  humor,  it  may  be  prescribed  with  advan- 
tage. The  writer  has  found  it  convenient  to  prescribe  it 
in  a  solution  of  the  strength  of  gr.  i.  to  3  i.  Ten  drops 
of  this  solution,  containing  one-sixth  of  a  grain  of  the 
salt,  is  the  commencing  dose,  to  be  taken  by  the  mouth 
once  a  day.  According  to  the  effect  produced,  the  dose 
is  increased  by  adding  each  day  two  or  three  to  the  num- 
ber of  drops  administered.  In  any  severe  attack  of  iritis 
an  active  cathartic  may  be  given  with  advantage  at  the 
commencement  of  the  treatment.  A  very  efficacious  one 
is  a  powder  containing  from  two  to  five  grains  of  calo- 
mel, two  grains  of  scammony,  and  six  of  powdered  rhu- 
barb, which  should  be  given  at  bedtime. 

When  the  iritic  inflammation  is  dependent  upon  a  gouty 
diathesis,  colchicum  and  tlie  preparations  of  lithia  are  use- 
ful ;  and  in  the  iritis  which  sometimes  follows  malarial 
attacks,  and  in  that  which  accompanies  ophthalmic  shin- 
gles, arsenic,  in  the  form  of  Fowler's  solution,  may  be 
prescribed  with  benefit.  The  daily  use  of  the  Turkish 
bath  is  commended  by  Bull  as  a  valuable  remedy  in  ar- 
thritic iritis. 

In  the  management  of  every  case  of  iritis,  tiie  question 
arises  whether  the  patient  should  be  confined  to  the  house 
during  the  continuance  of  the  attack.  Undoubtedly,  in 
acute  cases,  and  especially  when  the  inflammation  is  se- 
vere, this  should  be  done  if  practicable.  It  is  very  rarely 
necessary,  however,  that  he  should  be  shut  up  in  a  dark 
room.  With  a  shade  and  with  dark  glasses  (London- 
smoke  ooquilles),  he  may  safely  be  allowed  the  freedom 
of  the  house.  This  makes  the  treatment  much  less  irk- 
some to  the  patient,  and  does  not  seem  in  the  least  to  re- 
tard the  cure.  In  subacute  cases,  and  even  in  acute  cases 
when  there  is  but  little  pain  or  photophobia,  the  patient 
need  not  be  confined  to  the  house  unless,  of  course,  the 
weather  be  unpropitious.  Indeed,  most  patients  with 
iritis  are  treated  successfully  as  "out-patients,"  being 
seen  by  the  medical  attendant  either  at  his  office  or  at  his 
hospital  clinic. 

Surgical  interference  is  rarely  required  during  the  ac- 
tive stage  of  iritis.  There  are,  however,  some  exceptions 
to  this  rule,  as,  for  instance,  in  serous  iritis,  when  the 
supervention  of  glaucomatous  symptoms  may  demand 
the  prompt  performance  of  an  iridectomy,  or  in  suppur- 
ative iritis,  when  paracentesis  of  the  cornea  may  be  re- 
quired for  the  relief  of  hypopyon.  To  remedy  the  con- 
sequences of  iritis,  however,  and  to  prevent  recurrent 
attacks,  operations  upon  the  eye  are  freqiiently  called 
for.  When,  after  an  attack  of  iritis,  a  few  slender  bands 
of  adhesion  between  the  margin  of  the  pupil  and  the  lens 
are  left,  probably  no  ill  consequences  will  result  there- 
from, and  for  such  a  condition  no  operation  is  required. 
If,  however,  as  happens  not  infrequently  in  neglected 
cases,  the  margin  of  the  pupil  is  completely  glued  to  the 
surface  of  the  lens,  an  iridectomy  should  be  performed 
without  unnecessary  delay,  for  soon  the  iris  will  be 
bulged  forward  by  the  accumulation  of  fluid  behind  it, 
and  will  undergo  atrophy,  while  at  the  same  time  the 
deeper  structures  of  the  eye  will  suffer  from  the  conse- 
quent disturbance  of  their  nutrition.  When,  though  not 
completely  adherent,  the  margin  of  the  pupil  is  attached 
to  the  lens  by  several  broad  bands,  an  iridectomy  may  be 
required,  since  recurrent  attacks  of  inflammation  are  not 


infrequently  induced  in  consequence  of  the  irritation  pro- 
duced by  the  traction  of  these  bands  during  the  muscular 
movements  of  the  iris.  When  the  pupil  is  closed,  or  is 
occluded  by  an  organized  exudate,  an  iridectomy  is 
clearly  indicated,  and  may  restore  almost  normal  vision  to 
a  nearly  blind  eye  by  yielding  a  clear  artificial  pupil.  It  is 
also  frequently  necessary  to  perform  an  iridectomy  after 
the  more  severe  types  of  iritis,  when  there  is  complete 
adhesion  of  the  iris  to  the  capsule  of  the  lens.  Under 
such  circumstances  it  is  more  difficult  to  obtain  a  clear 
pupil,  since  it  often  happens  that  the  pigment  from  the 
posterior  surface  of  the  iris  remains  adherent  to  the  lens, 
while  only  the  muscular  tissue  of  the.  iris  yields  to  the 
traction  of  the  forceps.  There  is  greater  danger,  too, 
that  the  artificial  pupil  may  again  become  closed  or  oc- 
cluded. The  operations  devised  by  Streatfeild  and  Pas- 
savant,  for  breaking  adhesions  between  the  margin  of 
the  pupil  and  the  capsule  of  the  lens,  are  not  often  prac- 
tised at  the  present  day,  though  in  skilful  hands  they 
may  at  times  fulfil  a  good  purpose.  In  sympathetic 
iritis  the  condition  of  the  fellow-eye  should,  of  course,  be 
carefully  examined,  and  if  it  be  blind,  or  nearly  so,  and 
still  acting  as  a  source  of  irritation,  it  should  be  enucle- 
ated without  a  moment's  unnecessary  delay.  This  will 
probably  not  arrest  the  disease  which  has  become  estab- 
lished in 'the  second  eye,  but  it  will  be  likely  to  influence 
its  progress  favorably,  and  will  cei'tainly  do  no  harm. 

Samuel  Theobald. 

IRON. — I.  Genbkal  Medicinal  Properties  op  Com- 
pounds OP  Iron. — All  iron  preparations  capable  of  ab- 
sorption are  qualified,  in  some  degree,  to  exert  a  peculiar 
influence  upon  nutrition  generally.  Given  to  a  person  in 
health,  the  influence  appears  to  be  slight,  since  the  clini- 
cal symptoms  are  insignificant.  A  rather  hard  and  quick- 
ened pulse,  a  feeling  of  fulness  and  tension  of  the  head, 
and  dull  pains  and  discomfort,  generally,  constitute  about 
all  the  obvious  derangement,  When,  however,  the  min- 
eral is  administered  to  a  sufferer  from  mueinia  of  the  or- 
dinary type,  or  from  chlorosis,  much  more  marked  effects 
follow.  The  morbid  conditions,  in  these  diseases,  that 
are  the  expression  of  deficient  haemoglobin  tend  to  sub- 
side with  greater  or  less  rapidity ;  the  pale,  waxy  skin 
becomes  rosy,  the  flabby  tissues  become  firm,  weight  in- 
creases, appetite  is  gained,  and  in  every  way  the  invalid 
improves  in  health  and  strength.  In  pernicious  anaemia, 
however,  iron  is  commonly  without  effect. 

The  clinical  results  thus  seen  to  follow  the  medicinal 
giving  of  iron,  both  in  health  and  disease,  obviously  sug- 
gest that  the  action  of  the  drug  is  to  determine  an  increase 
in  the  quantity  of  haemoglobin  present  in  the  circulation, 
either  by  enrichment  in  haemoglobin  of  the  red  blood 
corpuscles  or  by  a  quickening  in  the  rate  of  evolution  of 
these  bodies,  or  possibly  by  both  means  combined.  Ex- 
act observations  on  the  blood  of  ansemics  and  chlorotics 
during  a  course  of  iron  show  that  the  medicine  is  indeed 
capable  of  producing  both  the  effects  described. '  With 
large  doses,  the  tendency  is  first  to  increase  the  haemo- 
globin richness  of  the  red  corpuscles,  and  later  the  num- 
ber of  the  globules;  with  small  doses,  to  reverse  this 
order  of  proceeding.  Probably,  in  either  case,  the  essen- 
tial action  of  the  iron  is  to  determine  haemoglobin  enrich- 
ment, the  effect  on  rate  of  corpuscular  evolution  being  a 
secondary  consequence.  How  iron  accomplishes  this  feat 
is,  as  usual  in  the  matter  of  the  action  of  a  medicine,  en- 
tirely unknown.  The  original  idea  was  the  simple  one 
that  since  in  chlorosis  there  is  a  deficiency  of  haemoglobin, 
medicinal  iron  is  absorbed  and  appropriated  to  make 
good  the  deficit,  and  that  is  the  whole  of  the  story.  La- 
ter, however,  it  was  observed  that  even  when  iron  is 
given  in  quantities  enormously  in  excess  of  physiological 
needs,  the  normal  trace  of  iron  occurring  in  the  urine  is 
not  increased.  Accordingly,  it  was  argued  that  no  excre- 
tion by  the  kidneys  of  adventitious  iron  must  mean  none 
to  excrete,  and  therefore  that  medicinal  iron  is  not  ab- 
sorbed. So  came  about  theories  of  the  action  of  iron  in 
chlorosis  based  on  the  different  chemical  behavior  of  iron 
when  in  ordinary  saline  combination,  on  the  one  hand 
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("  inorganic  "  iron,  so  called),  and,  on  tlie  other,  in  that 
peculiar  combination  in  which  the  metal  occurs  as  a  con- 
stituent of  the  animal  body,  as  in  haemoglobin  ("  organic  " 
iron).  "  Inorganic  "  iron  is  precipitated  from  solutions 
by  alkaline  sulphides,  but  "  organic  "  iron  resists  such 
attack  unless  the  sulphides  are  present  in  excess.  Ac- 
cording to  the  theory,  therefore,  ordinary  medicinal  iron, 
being,  as  it  is,  "  inorganic  "  iron,  is  all  precipitated  by  the 
sulphides  of  the  alimentary  canal,  and  consequently  is 
not  absorbed  at  all.  "  Inorganic  "  iron,  then,  can  cure 
•chlorosis  indirectly  only,  by  promoting  in  some  way  as- 
similation of  the  "organic  "  iron  of  the  subject's  dietary. 
And  two  such  ways  have  been  assumed :  the  one,  by 
simple  improvement  of  digestion  generally,  through  lo- 
cal action  of  medicinal  iron  upon  the  intestine,  and  the 
other  by  vicarious  sacrifice  of  the  "inorganic  "  iron  itself 
as  follows :  It  is  assumed  (Bunge)  that  in  chlorosis  there 
is  an  excess  of  sulphides  in  the  primes  vice  whereby  even 
the  "  organic  "  iron  of  the  foods  is  attacked  and  precipi- 
ated.  By  reason  of  such  precipitation,  then,  the  food  iron 
is  not  absorbed  in  full,  and  the  chlorotic  condition  results. 
But  if  now  a  chalybeate  is  taken,  the  sulphides  seize  upon 
such  "  inorganic "  iron  in  preference  to  the  "  organic  " 
food  iron,  and  so  the  latter  is  saved  for  absorption. 

But  to  this  theory  of  the  non -absorption  of  "  inorganic  " 
iron  there  are  fatal  objections.  First,  under  the  theory, 
anything  else  than  iron  equally  effective  either  to  im- 
prove digestion  or  to  precipitate  sulphides  ought  to  be 
just  as  good  as  iron  at  curing  chlorosis,  whereas  such  is 
distinctly  not  the  case.  Secondly,  iron  should  be  inoper- 
ative if  introduced  in  the  form  of  sulphide  into  the  intes- 
tine ;  but  again  the  fact  is  the  other  way.  Thirdly  and 
conclusively,  absorption  of  " inorganic  "  iron  introduced 
into  the  alimentary  canal  has  positively  been  demon- 
strated, and  in  different  ways,  by  a  number  of  experi- 
menters upon  animals. 

The  non-excretion  by  the  kidneys  of  ingested  iron  is 
very  simply  explained  by  the  fact  that,  as  in  the  case  of 
other  heavy  metals,  iron  is  excreted  mainly  by  the  intes- 
tines. The  history  of  iron  in  the  animal  system  is  un- 
doubtedly this:  It  is  absorbable  from  the  intestines, 
whether  originally  presented  as  "  inorganic  "  or  "  organic  " 
iron ;  and,  after  absorption,  so  much  as  may  be  wanted 
for  physiological  needs  is  stored  away,  mainly  in  the  liver 
and  spleen,  thence  to  be  put  forth,  as  may  be  required, 
in  the  form  of  "  organic  "  iron.  What  is  absorbed  in  ex- 
cess of  needs  is  excreted,  but  this  excretion,  as  just  said, 
is  principally  by  the  same  avenue  as  that  of  entry  into 
the  system,  namely,  by  the  intestines. 
^^  It  is  unfortunate  that  the  theory  of  non-absorption  of 
"  inorganic  "  iron  should  have  gained  such  vogue  as  has 
been  the  case.  For  the  result  has  been,  on  the  one  hand, 
undeservedly  to  discredit  the  ordinary  chalybeates,  and, 
on  the  other,  to  flood  the  market  with  new  and  expensive 
preparations  purporting  to  offer  iron  in  a  condition  espe- 
cially fit  for  assimilation,  when,  as  a  matter  of  fact,  the 
standard  and  cheap  preparations  of  the  Pharmacopceia 
are  just  as  good. 

Being  itself  a  normal  constitutent  of  the  animal  sub- 
stance, iron  is  non-poisonous  so  far  as  constitutional  effect 
IS  concerned  in  any  ordinary  dosage.  Locally,  however 
there  is  the  widest  possible  difference  in  the  action  of  the 
different  iron  preparations,  some  being  absolutely  bland, 
while  others  are  irritant  or  astringent  and  styptic. 

The  character  of  an  iron  compound,  in  re  astringency 
or  irritation,  is  determined  in  part  by  the  solubility  of  the 
salt,  and  in  part  by  the  character  of  the  salt's  acid  radical 
For,  of  course,  in  the  first  place,  all  compounds  insoluble 
or  but  sparingly  soluble,  in  fluids  of  aqueous  basis  are 
locally  bland,  so  that  metallic  iron,  ferrous  carbonate 
and  ferric  hydroxide,  hypophosphite,  and  valerianate  are 
bland  irrespective  ol  the  quality  of  their  several  acids 
Of  aqueously  soluble  compounds,  those  that  are  salts  of 
the  so-called  organic  acids— lactic,  acetic,  citric,  and  tar- 
taric—and  the  mixed  calts  of  the  United  States  Pharma- 
copoeia passing  under  the  names  of  "  phosphate  "  and 
"  pyrophosphate, "  are  comparatively  bland— the  citrates 
tartrates,  and  phosphates  being  quite  so,  the  lactate  and 
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acetate  not  so  purely.  The  salts  of  the  strong  so-called 
mineral  acids  are  in  varying  degree  astringent,  irritant 
or  both,  as  follows :  Powerfully  styptic,  are  fe7rie  chlo- 
ride, ferric  nitrate,  and  the  two  grades  ot  ferric  sulphate, 
normal  and  basic  ("  tersulphate  "  and  "  subsulphate, "  re- 
spectively) ;  powerfully  astringent,  but  with  proportion- 
ately less  coagulating  faculty,  ferroim  sulpliate  ("  green 
vitriol,"  "sulphate  of  iron  ")  and  ammonio-ferric  sulphate 
("  iron-alum  ") ;  decidedly  irritant,  but  not  distinctively 
astringent, /erw««  iodide.  True  "  organic  "  iron  is  alwavs 
bland.  ■* 

Clinically,  the  respective  local  effects  of  the  two  broad 
groups  thus  defined  are  as  follows :  The  astringent  or 
irritant  compounds  have  a  harsh,  pucleery,  generally  sour 
and  disagreeably  inky  taste,  and,  upon  frequent  taking, 
tend  to  blacken  and  even  to  corrode  the  teeth.  The 
blackening  is  removable  by  a  tooth-brush,  but  the  corro- 
sion is,  of  course,  a  serious  matter,  and  necessitates  the 
clinical  rule  to  order  solutions  of  astringent  chalybeates 
to  be  taken  through  a  glass  tube  set  far  back  over  the 
tongue,  and  the  mouth  to  be  well  rinsed  after  the  swal- 
lowing. Upon  the  healthy  stomach,  small  doses  of  the 
astringents,  in  common  with  most  other  not  over-noxious 
irritants,  tend  to  excite  appetite  and  quicken  digestion, 
but  large  doses  to  derange.  Upon  a  stomach  the  seat  of 
a  decided  catarrh— as  is  unfortunately  often  the  case  in 
the  very  circumstance  of  anaemia  calling  for  chalybeate 
medication— even  comparatively  small  doses  act  so  un- 
kindly that  the  astringents  have  to  be  set  aside  and  a 
bland  chalybeate  substituted.  Upon  the  bowels  there  is 
a  strong  tendency  to  constipate — so  strong  that  in  a  con- 
siderable course  of  medication  with  an  astringent  iron  salt 
the  condition  of  the  bowels  must  carefully  be  watched 
and  regulated.  In  overdose  the  astringents  are  irritant 
poisons— fatal,  it  may  be,  in  sufficient  volume  and  con- 
centration of  solution. 

Of  these  various  effects  there  is  seen  but  a  shadow,  or 
not  even  that,  among  the  bland  preparations.  Some  of 
the  soluble  ones  may  taste  a  little  inky  and  blacken  the 
teeth,  but  they  do  not  corrode.  Some  tendency  to  con- 
stipation may  be  noted,  but  far  less  in  degree  than  with 
the  astringent  compounds;  while  severe  irritation  of  the 
stomach,  poisoning,  and  local  stypticity  are  entirely 
wanting.  Chalybeates  of  the  bland  group  that  are  insol- 
uble of  course  have  practically  no  taste  and  absolutely 
no  astringency,  and  do  not  blacken  the  teeth.  After  be- 
ing swallowed  such  preparations  are  attacked  by  the  free 
acid  of  the  gastric  juice,  and  being  changed  thereby  to 
soluble  form,  are  capable  of  absorption,  and  thus  of  full 
chalybeate  constitutional  power. 

All  chalybeates,  finally,  bland  and  astringent,  blacken 
the  stools  by  their  presence  therein  in  the  condition  of 
tannate  or  sulphide.  These  derived  salts  thus  discharged 
in  the  dejecta  may,  in  part,  represent  a  certain  portion  of 
the  iron  dose  that  has  entered  the  blood,  and,  after  a  due 
career  in  the  circulation,  has  been  excreted  by  the  bowels, 
and  in  part  they  may  be,  and  undoubtedly  are,  the  sim- 
ple excess  of  dose  that,  unabsorbed,  has  been  passed 
along  the  alimentary  canal  to  the  rectum.  Of  course,  the 
blackening  of  the  stools  is  of  no  consequence;  the  only 
point  is  that  the  patient  should  be  forewarned  of  the 
circumstance,  lest  the  unusual  color  of  the  faeces  excite 
alarm. 

Therapeutically,  the  two  main  applications  of  iron  com- 
pounds are  their  internal  administration  for  the  cure  of 
anmmia~in  which  case  the  medicine  is  referred  to  as  a 
chalybeate— and  the  local  use  of  the  ferric  styptics  for  the 
control  of  hemorrhage.  There  are,  however,  certain 
special  applications  of  certain  compounds,  which  will  be 
detailed  in  due  place. 

II.  Medicinal  Preparations  op  Ikon. —The  prepara- 
tions of  iron  ofHcial  in  the  United  States  Pharmacopceia 
are  derived  from  the  following  chemical  conditions  of  the 
metal ;  1.  The  metal  uncombined,  in  state  of  powder.  3. 
The  metal  in  ferrous  combination,  as,  severally,  cwbo- 
nate,  lactate,  sulphate,  and  iodide.  3.  The  metal  in  ferric 
combination,  as,  severally,  hydroxide  ("  hydrated  oxide  "), 
acetate,    citrate,    ammonio-citrate,  potasdo-twrtrate,   am- 
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monio-tartrate,  sodio-phosphate  ("  phosphate  "),  sodio-pyro- 
plwsphaU  ("  pyrophosphate  "),  Jiypophosphite,  valerianate, 
chloride,  basic  sulpJiaie  ("  subsulphate  "),  normal  sulphate 
("  tersulphate  "),  ammonio-sulphate,  and  nitrate.  These 
several  compounds  -will  he  discussed  seriatim,  together 
•with  the  preparations  of  the  United  States  Pharmacopoaia 
derived  from  each. 

Iron  Uncomiined. 

Metallic  iron,  in  the  condition  of  fine  powder,  is  a  valu- 
able chalybeate  of  the  bland  variety,  characterized  by 
richness,  tastelessness,  and  perfect  blandness,  combined 
with  promptness  and  efficiency.  Because  of  these  quali- 
ties metallic  iron  is  especially  serviceable  in  the  case  of 
children  or  of  subjects  of  any  age  vs^ith  sensitive  stom- 
achs or  squeamish  palates.  Iron  in  powder  is  easily  ob- 
tainable by  reducing  ferric  oxide,  heated  in  a  reduction 
tube,  by  a  stream  of  hydrogen  gas.  The  product  is 
official  in  the  United  States  Pharmacopoeia  under  the  title 
Ferrum  Reduotum,  Reduced  Iron,  also  known  as  Que- 
mnne's  iron,  and  iron  by  hydrogen.  Reduced  iron,  pul- 
verulent at  the  forming,  is  subjected  to  further  fine  pul- 
verization, and  then  appears  as  a  soft,  smooth,  heavy 
powder  of  a  lustreless,  blackish-gray  hue.  It  is,  of 
course,  insoluble  in  neutral  fluids,  such  as  water,  alcohol, 
or  glycerin,  but  it  dissolves,  with  effervescence  of  hydro- 
gen, in  dilute  acids,  by  entering  into  saline  combination 
therewith.  Its  medicinal  activity  is  determined  by  this 
reaction,  the  acids  of  the  gastric  juice  acting  as  solvents. 
Reduced  iron  should  be  kept,  well  dried,  in  a  tightly 
stoppered  bottle,  in  order  to  prevent  oxidation,  a  reaction 
to  which  the  preparation  is  very  prone.  Purity  is  impor- 
tant, since  impure  specimens  give  rise  to  eructations  of 
disagreeable  gas  after  taking.  A  good  sample  is  a  graj'- 
black,  and  not  deep  black,  and  on  treatment  with  dilute 
sulphuric  acid,  warmed,  dissolves  wholly,  and  the  hydro- 
gen gas  evolved  is  nearly  without  odor.  Black  specimens, 
effervescing  but  slightly  with  dilute  acids,  are  spurious. 

The  dose  of  reduced  iron  ranges  from  0.20  to  0.40  gm. 
(gr.  iij.  to  vi.),  given  three  times  a  day.  Being  tasteless, 
the  preparation  may  be  given,  even  to  children,  in  pow- 
der, or  it  may  be  ordered  in  pill,  or,  convenient  for  chil- 
dren, in  chocolate  lozenge.  The  administration  should 
be  at  or  about  meal- times,  so  as  to  secure  the  prerequisite 
of  presence  of  acid  gastric  juice ;  and  if  digestion  be  slug- 
gish, it  is  well  even  to  add  an  acid,  for  which  purpose 
the  innocent  acid  of  lemonade  is  perfectly  efficient. 

Ferrous  Carbonate:  FeCOs. 

Ferrous  carbonate,  also  insoluble,  closely  resembles 
reduced  iron  in  combining  perfect  blandness  with  effi- 
ciency. But  since  the  salt  undergoes  rapid  spontaneous 
decomposition,  it  is  available  for  prescribing  only  in  cer- 
tain pharmaceutical  preparations  wherein  decomposition 
is  prevented  by  the  presence  of  sugar.  These  prepara- 
tions, in  the  United  States  Pharmacopoeia,  are  as  follows: 

Ferri  Cofrbonas  Saccharatus,  Saccharated  Ferrous  Car- 
bonate. A  solution  of  ferrous  sulphate  is  added  to  one 
of  acid  sodium  carbonate ;  ferrous  carbonate  forms  as  a 
pale,  bluish-white  precipitate,  which  is  collected,  washed, 
drained,  and,  while  still  moist,  mixed  with  sugar.  Then 
the  mixture  is  dried  over  a  water-bath,  and  the  product 
is  pulverized.  Such  powder  is  ,to  be  kept  in  small  bulk, 
in  tightly  stoppered  bottles.  Saccharated  carbonate  of 
iron  thus  made  is  a  dull,  greenish-gray  powder  of  a  sac- 
charine and  faintly  ferruginous  taste.  It  is  neutral  in 
reaction ;  in  water  only  the  sugar  of  its  composition  dis- 
solves, but  in  dilute  acids  the  entire  powder  disappears 
hy  chemical  conversion  of  the  iron  salt,  the  reaction  at- 
tended by  copious  evolution  of  carbon  dioxide.  The 
dose  is  from  0.30  to  3  gm.  (gr.  v.  to  xxx.),  three  times  a 
day,  given  in  powder  or  pill.  But  if  the  pill  form  be 
desired,  the  following  official  preparations  are  better : 

Massa  Ferri  Carbonatis,  Mass  of  Ferrous  Carbonate, 
known  also  as  Vallet' s  mass,  or  Vallet'sfe^'ruginous  pills. 
Ferrous  carbonate  is  precipitated  as  in  making  the  fore- 
going preparation,  but  now  from  a  syrupy  instead  of 


from  a  simple  aqueous  solution  of  ferrous  sulphate,  and 
syrup  instead  of  plain  water  is  used  for  the  washings. 
The  protective  influence  of  sugar  is  thus  utilized  from 
the  start,  with  the  result  of  securing  a  quite  perfect  pres- 
ervation of  the  ferrous  salt.  After  collection,  the  precip- 
itate of  the  carbonate  is  incorporated  with  honey  and 
sugar,  and  the  mixture  evaporated  to  a  certain  weight. 
A  greenish-black,  soft,  pilular  mass  results.  The  mass 
contains  about  half  its  weight  of  the  iron  salt,  and  may 
be  given  in  doses,  thrice  daily,  of  from  0.30  to  0.30  gm. 
(gr.  iij.  to  v.),  of  course  in  pill. 

Pilulm  Ferri  Carboiiatis,  Pills  of  Ferrous  Carbonate, 
"Ferruginous Pills,"  "Chalybeate  Pills,"  "Blaud's  Pills." 
These  pills  are  an  imitation  of  the  famous  French 
''  Blaud's  ferruginous  pills, ^^  and  are  compounded  of  fer- 
rous sulphate,  potassium  carbonate,  sugar,  tragacanth, 
and  marshmallow,  made  into  pilular  consistence  with  a 
few  drops  of  glycerin  and  water.  The  usual  double  de- 
composition occurs  between  the  ferrous  sulphate  and  the 
alkaline  carbonate,  with  the  production  of  ferrous  carbo- 
nate. The  pills  should  be  made  freshly  when  wanted, 
and  from  two  to  six  may  be  given  at  a  dose. 

Ferrous  carbonate  is  the  salt  of  iron  present  in  the  fol- 
lowing preparation  of  the  United  States  Pharmacopoeia, 
designed  to  afford  the  association  of  iron  with  myrrh  for 
prescription  to  women,  when  anaemia  is  complicated  with 
menstrual  debility  or  an  hysterical  tendency: 

Mistura  Ferri  Gomposita,  Compound  Iron  Mixture, 
"Griffith's  Mixture."  In  this  mixture,  rose-water,  fla- 
vored with  spirit  of  lavender,  and  charged  with  the  nec- 
essary sugar,  holds  in  suspension  myrrh  and  ferrous 
carbonate,  the  latter  precipitated  by  rnixture  of  ferrous 
sulphate  and  potassium  carbonate.  The  mixture,  despite 
the  sugar  present,  does  not  keep  well,  and  should  iDe  made 
fresh  on  prescription.  From  30  to  60  gm.  (fl.  §  i.  to  ij.) 
may  be  given  three  times  a  day. 

Lastly,  ferrous  carbonate  is  the  condition  in  whjch  iron 
exists  ordinarily  in  chalybeate  waters,  the  salt  being 
held  in  solution  by  the  excess  of  carbonic  acid  with 
which  the  waters  are  charged.  The  rust-colored  deposit 
which  these  waters  yield  is  due  to  the  ferric  hydroxide 
resulting  from  the  usual  spontaneous  decomposition  of 
the  carbonate. 

Ferrous  Lactate :  Fe(03H503)!i.3H20. 

Ferrous  lactate  was  proposed  as  a  medicine  from  theo- 
retical considerations.  On  the  assumption  that  many 
chalybeates  become  lactates  in  the  stomach  through  the 
action  of  lactic  acid  in  the  gastric  juice,  it  was  thought 
that  the  lactate  itself  would  prove  exceptionally  easy  and 
quick  of  absorption.  Clinical  experience,  however,  fails 
to  show  any  decided  superiority  of  the  salt.  Ferrous 
lactate  is  official  in  the  United  States  Pharmacoposia  under 
the  title  Ferri  Lactas,  Ferrous  Lactate,  and  presents  itself 
in  dingy-green  crystalline  grains  or  crusts,  sparingly 
soluble  only  in  cold  water  (in  forty  parts  at  15°  C).  It 
is  a  fairly  good  chalybeate,  but  is  a  trifle  irritant  as  com- 
pared with  reduced  iron  or  the  carbonate.  It  may  be 
given  in  doses  of  from  0.13  to  0.30  gm.  (gr.  ij.  to  iij.)  in 
pill  or  mixture. 

Ferrous  lactate  is  the  salt  of  iron  used  in  preparing 
the  United  States  Pharmacopoeia  official  syrup  entitled 
Syrupus  Hypophosphitum  cum  Ferro,  Syrup  of  Hypophos- 
phites  with  Iron.  This  preparation  is  simply  the  syrup 
of  hypophosphites  (see  Hypophosphites),  holding  one  per 
cent.,  each,  of  ferrous  lactate  and  potassium  citrate  in 
solution.  The  lactate  is  selected  for  this  application  solely 
for  the  chemical  reason  that  it  does  not  form  a  precipitate 
with  the  hypophosphites.  The  syrup  may  be  given  in 
teaspoonf ul  doses  three  times  daily.  It  should  be  made 
fresh  when  wanted. 

Ferrous  Sulphate :  FeSOi.VH^O. 

Ferrous  sulphate  is  the  salt  so  well  known  as  greeen  iiit- 
riol,  and  also  in  the  impure  state  as  copperas.  Medicin- 
ally, it  is  of  triple  interest,  being  efficient  as  a  chalybeate, 
an  astringent,  and  a  disinfectant.     The  salt  can  be  ob- 
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tained  in  the  condition  of  large  crystals,  crystalline 
grains,  and  in  the  powder  that  results  from  depriving  the 
crystals,  by  efflorescence  and  heat,  of  the  greater  part 
(six  molecules)  of  their  water  of  crystallization.  All 
three  conditions  are  official  in  the  United  States  Pharma- 
copceia,  the  crystalline  being  entitled  Fern  Sulphas,  Fer- 
ous  Sulphate;  the  granular,  Ferri  Sulphas  Granulatus, 
Granulated  Ferrous  Sulphate ;  and  the  powder  of  efflor- 
escence, Ferri  Siclphas  Exsiccatus,  Dried  Ferrous  Sul- 
phate. The  official  crystals  represent  a  pure  form  of  the 
article,  such  as  alone  should  be  used  if  intended  for  inter- 
nal giving.  The  crystals  are  large  mouoclinic  prisms 
of  a  pale  bluish-green  color,  and  effloresce  slowly  on 
exposure.  The  crystalline  grains— the  "  granulated  sul- 
phate "  of  the  United  States  Pharmacopceia— result  from 
pouring  a  solution  of  ferrous  sulphate  slowly,  with  con- 
stant stirring,  into  alcohol.  The  salt  then,  being  insolu- 
ble in  alcohol,  separates  in  a  crystalline  powder,  which 
powder  is  of  the  same  tint  as  the  ordinary  crystals,  and 
also  effloresces  in  dry  air.  The  third,  the  "  dried  "  form, 
is  obtained  by  heating  the  previously  effloresced  salt  so 
long  as  it  yields  water  of  crystallization,  and  then  pul- 
verizing. It  is  a  fine,  grayish-white  powder,  of  which  a 
little  over  three  parts  are  the  equivalent  in  chalybeate 
value  of  five  of  the  crystals. 

Ferrous  sulphate  in  all  its  forms  dissolves  in  water,  the 
two  varieties  of  crystals  fully  and  freely,  the  effloresced 
powder  more  slowly  and  with  a  small  residue.  In  alco- 
hol it  is  insoluble.  The  salt,  although  not  truly  styptic, 
is  strongly  astringent  and  is  capable,  in  overdose,  of  pro- 
ducing irritant  poisoning.  Medicinally  it  can  be  used  as 
a  chalybeate,  and  is  important  in  being  the  only  decid- 
edly astringent  chalybeate  that  can  conveniently  be 
given  in  pill  form.  When  prescribed  internally,  there- 
fore, it  is  commonly  in  such  form,  and  for  this  the  dried 
sulphate  should  invariablj'  be  selected,  since  the  crystals, 
by  efflorescence,  would  tend  to  disintegrate  a  pill  mass. 
The  dose  is  from  0.05  to  0.10  _gm.  (about  gr.  i.  to  ij.), 
three  times  a  day.  If  ordered  in  solution  (in  which  con- 
dition, however,  ferrous  sulphate  presents  no  particular 
reason  for  selection),  one  of  the  crystalline  forms  should 
be  prescribed,  and  care  should  be  taken  to  avoid  in  the 
solution  any  of  the  many  chemical  incompatibles  of  the 
salt.  These  are  catalogued  as  the  alkalies  and  their  car- 
bonates, soaps,  lime  water,  calcic  and  basic  chlorides, 
sodium  borate  and  phosphate,  silver  nitrate,  and  lead 
acetate  and  subacetate. 

If,  furthermore,  the  iron  sulphate  contain  any  of  the 
hydroxide,  as  it  is  very  apt  to  do,  anything  charged  with 
tannic  or  gallic  acid,  as  are  many  vegetable  infusions, 
will  make  ink  on  admixture.  This  reaction,  however, 
can  be  prevented  by  the  addition  of  a  small  quantity  of 
any  of  the  pharmacopoeial  dilute  mineral  acids — -an  addi- 
tion rarely  objectionable  under  the  circumstances  in 
which  the  chalybeate  is  likely  to  be  prescribed.  Ten 
drops  of  diluted  sulphuric  acid  to  a  100  c.c.  bottleful 
(about  four  fiuidounces)  of  a  half-percent,  solution  of 
ferrous  sulphate  and  tannic  acid  has  been  found  compe- 
tent to  prevent  the  usual  precipitation. 

Ferrous  sulphate  can  be  used  locally  for  the  usual  pur- 
poses of  the  mineral  astringents,  but  is  rarely  so  em- 
ployed, since  it  presents  no  advantage  over  the  time- 
honored  salts  of  silver,  copper,  zinc,  etc.  If  used,  it  is  to 
be  applied  in  solution,  whereof  the  strength  will  range 
from  one-fifth  per  cent,  to  about  two  per  cent.,  accord- 
ing to  the  sensitiveness  of  the  part;  or  it  may  be  made 
into  ointment  of  from  one  per  cent,  to  three  per  cent,  in 
strength. 

Thirdly,  ferrous  sulphate  has  an  old-time  reputation  as 
a  so-called  "disinfectant."  Recent  exact  experiments 
have  shown  that  the  salt  may  fail  utterly  as  a  germicide, 
although  capable,  in  0.5-per-cent.  solution,  to  inhibit 
temporarily  the  vital  activity  of  certain  microzymes. 
Limitations  in  the  employment  are  that  the  salt,  not  be- 
ing volatile,  is  useless  for  aerial  disinfection,  and  that, 
because  of  its  staining,  it  must  not  be  employed  to  treat 
textile  fabrics,  floors,  or  walls.  But  for  bed-pans,  close 
stools,  sinks,  drains,  cesspools,  privies,  etc.,  ferrous  sul- 


phate is  unobjectionable,  and  has  the  positive  advantages 
of  being  cheap  and  odorless.  For  application,  the  very 
cheap  commercial  copperas  answers  just  as  well  as  the 
pure  pharmacopoeial  salt.  A  handful  of  the  crystals  may 
be  put  into  a  bed-pan  or  close  stool  that  is  to  receive 
offensive  or  contagious  discharges,  or,  where  a  solution 
is  more  convenient,  this  may  be  made  of  about  fifteen 
per  cent,  strength,  and  should  be  used  liberally.  When 
large  quantities  are  wanted,  a  convenient  plan  is  to  sus- 
pend a  basket  holding  about  sixty  pounds  of  copperas 
in  a  barrel  of  water,  from  which  barrel  the  solution  is 
dipped  out  as  wanted. 

Lastly,  concerning  ferrous  sulphate,  it  is  the  iron  salt 
present  in  the  official  preparation  of  the  United  States 
Pharmacopoeia  entitled  Pilulm  Aloes  et  Ferri,  Pills  of 
Aloes  and  Iron.  (This  preparation,  being  rather  one  of 
aloes  than  of  iron,  has  been  discussed  under  Aloes,  which 
see.) 

Ferrous  Iodide :  Fela. 

In  the  medicinal  virtues  of  ferrous  iodide,  the  iodine, 
because  of  its  small  actual  quantity  in  allowable  doses  of 
the  compound,  plays  a  very  subordinate  part.  The  salt 
is  therefore  essentially  a  chalybeate,  with  but  a  dash,  so 
to  speak,  of  iodine  virtues.  Ferrous  iodide  is  irritant, 
without  being  astringent,  and  is  somewhat  remarkable 
for  a  tendency  to  relax  rather  than  to  constipate  the  bow- 
els. It  is  sometimes  also  diuretic.  As  a  chalybeate  it  is 
efficient,  and  is  most  commonly  selected  in  cases  in  which 
the  action  of  iodine  Is  desired  along  with  that  of  iron— 
this  rather  on  theoretical  grounds.  Chemically,  ferrous 
iodide,  like  the  carbonate,  is  hopelessly  unstable,  so  that 
the  prescriber  is  again  restricted  to  special  pharmaceu- 
tical forms  for  the  administration.  These  in  the  United 
States  Pharmacopoeia  are  as  follows: 

F&rri  lodidum  Saeeliaratum,  Saccharated  Ferrous 
Iodide.  Iron  wire  and  iodine  are  brought  together  in  the 
presence  of  water :  direct  union  of  the  elements  results, 
and  the  ferrous  iodide  dissolves  as  it  forms  in  the  water. 
After  the  reaction  is  complete  the  solution  is  filtered  into 
a  vessel  holding  an  appropriate  quantity  of  sugar  of  milk. 
The  whole  is  tlien  evaporated  to  dryness,  mixed  with  an 
additional  portion  of  sugar  of  milk,  to  which  also  a  little 
reduced  iron  is  added,  and  the  final  product  pulverized. 
The  preparation  is  then  to  be  put  at  once  into  small,  well- 
dried  bottles,  tightly  stoppered,  and  is  to  be  kept  in  a 
cool  and  dark  place.  This  saccharated  iodide  is  a  gray- 
ish powder,  very  hygroscopic,  because  of  a  strong  deli- 
quescent tendency  of  ferrous  iodide,  is  of  a  sweetish  fer- 
ruginous taste,  and  is  wholly  soluble  in  water  (in  seven 
parts  at  15°  C).  It  is  only  partially  soluble  in  alcohol. 
It  contains  twenty  per  cent,  of  ferrous  iodide,  and  may 
be  administered  in  doses,  thrice  daily,  of  from  0.13  to 
0.30  gm.  (gr.  ij.  to  v.). 

Syrivpus  Ferri  lodidi.  Syrup  of  Ferrous  Iodide.  -Fer- 
rous iodide  is  formed  in  solution  exactly  as  in  the  forego- 
ing instance,  and  the  solution,  with  proper  manipulations 
of  heating  and  filtering,  is  mixed  with  syrup,  of  the  prop- 
er quantity  to  make  the  product  contain  ten  per  cent 
of  ferrous  iodide.  When  freshly  made  this  syrup  is  of  a 
clear,  pale-green  color,  is  odorless,  and  of  a  combined 
sweet  and  harshly  ferruginous  taste.  Despite  the  sugar 
of  its  composition,  it  is  very  prone  to  change,  in  wliich 
case  the  color  passes  from  green  to  yellow,  or  even 
brown.  This  change  occurs  mainly  through  exposure  to 
the  oxygen  of  the  atmosphere,  the  iodide  being  in  part 
decomposed,  the  iron  suffering  oxidation,  and  the  iodine 
being  set  free.  To  prevent  change  the  syrup  should  he 
kept  in  small  vials,  well  stoppered,  fully  filled,  and  ex- 
posed to  diffused  daylight.  If  discoloration  have  taken 
place,  the  original  clearness  and  color  can  be  reproduced 
by  treating  the  syrup  with  sodium  hyposulphite.  A 
four-per-cent.  solution  of  this  salt  in  water  is  made,  of 
which  1  c.c.  (TU  XV.)  may  be  added  to  half  a  litre  (one 
pint)  of  discolored  syrup.  If  the  discoloration  have  pro- 
ceeded to  a  distinct  brown,  the  dose  of  hyposulphite  solu- 
tion must  be  increased.    Syrup  of  ferrous  iodide  is  a  very 
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frequently  used  and  thoroughly  efficient  chalybeate.  It 
is  given  in  doses,  thrice  daily,  of  from  0.50  to  3  gm. 
(about  from  Tl  vi.  to  xxx.),  which  doses,  because  of  the 
extreme  chemical  vulnerability  of  the  preparation,  should 
never  be  made  constituent  to  a  composite  prescription, 
but  always  given  alone,  simply  well  diluted  with  water, 
and  even  this  dilution  done  only  at  the  time  of  adminis- 
tration. The  medicine,  furthermore,  being  very  liable  to 
attack  the  teeth,  should  be  taken  through  a  glass  tube 
and  the  mouth  well  rinsed  after  each  dose. 

PiluUe  Feii'i  lodidi,  Pills  of  Ferrous  Iodide.  Iodine 
and  reduced  iron,  the  latter  in  sliglit  excess,  are  made  to 
react  in  presence  of  water,  until  all  tlie  iodine  is  converted 
iato  iodide.  Then  certain  proportions  of  licorice,  sugar, 
extract  of  licorice,  and  gum  arable  are  added,  and  the 
mixture  is  evaporated  to  pilular  consistence.  The  mass  is 
tlien  cut  up  into  pills,  and  the  individual  pills  are  coated 
with  balsam  of  tolu  dissolved  in  a  little  ether,  to  protect 
them  from  the  action  of  the  atmosphere.  These  pills  are 
in  imitation  of  the  so-called  Blancard'a  pilla,  and  are  an 
efficient  representative  of  the  virtues  of  ferrous  iodide. 
Each  pill  contains  about  0.065  gm.  (gr.  i.)  of  ferrous 
iodide,  and  0.013  gm.  (gr.  ^)  of  reduced  iron,  and  from 
one  to  two  pills  constitute  a  dose. 

Feme  Hydroxide  ("  Hydrated  Oxide  ") :  Fe2(OH)6. 

Ferric  hydroxide  is  peculiar  among  the  medicinal /emc 
compounds  in  being  insoluble  in  water.  Furthermore,  it 
seems  to  resist  obstmately  the  solvent  powers  of  the  ali- 
mentary Juices,  for  when  taken  internally,  even  in  quite 
large  quantities,  in  anaemia,  it  produces  very  little  effect. 
Locally,  as  might  be  inferred,  it  is  absolutely  bland. 
Because  of  its  feebleness,  the  hydroxide  is  practially  use- 
less as  a  chalybeate,  and  its  medicinal  value  is  solely 
because  of  a  peculiar  chemical  reaction  it  affords  with 
arsenical  compounds,  whereby'  it  becomes  a  possible 
chemical  antidote  in  poisoning  by  arsenicals.  The  reac- 
tion is  that  ferric  hydroxide,  wlien  freshly  made  and  still 
moist,  attacks  arsenical  compounds  in  solution,  and  forms 
out  of  them  a  ferrous  arsenate  which  is  insoluble,  and 
therefore  inert.  So  long  as  the  arsenical  is  in  solid  con- 
dition there  is  no  reaction,  but  as  fast  as  solution  takes 
place  the  hydroxide,  if  upon  the  ground,  attacks  the 
dissolved  compound,  as  described.  For  the  reaction  in 
full,  the  estimate  is  that  twelve  parts  of  antidote  are 
needed  for  each  part  of  poison ;  but  since  the  hydroxide 
is  harmless,  the  practice  is  to  give  it  freely  and  fre- 
quently so  long  as  the  symptoms  of  poisoning  persist. 

Ferric  hydroxide  is  easily  obtainable  by  treating  with 
an  alkali  a  solution  of  a  ferric  salt.  The  salt  is  decom- 
posed, its  acid  radical  going  over  to  the  alkali,  and  its 
basic  precipitating  as  ferric  hydroxide.  The  precipitate 
thus  occurring  is  brick-red,  pulpy,  tasteless,  and  per- 
fectly bland.  Washed  and  mixed  with  the  proper  amount 
of  water,  it  forms  a  magma,  in  which  condition  it  is  given 
in  teaspoonful  doses  every  five  minutes,  in  application 
as  antidote  to  arsenic.  Two  formulas  for  ijrocuring  the 
hydroxide  are  authorized  by  the  United  States  Pharma- 
copoeia, and  since  the  physician  may  need  himself  to  pre- 
pare the  antidote,  the  formulae  are  here  reproduced  in 
full: 

Ferri  Oayidum  Hydratum,  Ferric  Hydrate.  "  Solution 
of  ferric  sulphate,  100  c.c. ;  ammonia  water,  110  c.c. ; 
water,  a  sufficient  quantity.  To  the  ammonia  water, 
previously  diluted  with  350  c.c.  of  cold  water,  add,  un- 
der constant  stirring,  the  solution  of  ferric  sulphate,  pre- 
viously diluted  with  1,000  c.c.  of  cold  water.  As  soon  as 
the  precipitate  has  subsided,  draw  off  the  clear  liquid  by 
means  of  a  siphon,  then  mix  the  precipitate  intimately 
with  about  1,000  c.c.  of  cold  water,  again  draw  off'  the 
clear  liquid  after  subsidence  of  the  precipitate,  and  repeat 
this  operation  until  a  portion  of  the  decanted  liquid  gives 
not  more  than  a  slight  cloudiness  with  barium  chloride 
test  solution.*  Finally,  transfer  the.  precipitate  to  a  wet 
muslin  strainer,  and,  after  it  has  drained,  mix  it  with 
sufficient  cold  water  to  make  the  mixture  weigh  850  gm. 

*  An  aqueous  solution  of  the  salt,  12.2  per  cent,  in  strength. 
Vol.  v.— 15 


"  When  ferric  hydrate  is  to  be  made  in  haste,  for  use 
as  an  antidote,  the  washing  may  be  performed  more 
quickly,  though  less  perfectly,  by  transferring  the  pre- 
cipitate at  once  to  a  wet  muslin  strainer,  pressing  forci- 
bly with  the  hands,  until  no  more  liquid  passes,  and  then 
adding  enough  water  to  make  the  whole  weigh  about  850 
gm.  Note.— The  ingredients  for  preparing  ferric  hy- 
drate as  an  antidote  should  always  be  kept  on  hand  in 
bottles  containing,  respectively,  300  c.c.  of  the  solution 
of  ferric  sulphate,  and  330  c.c.  of  ammonia  water"  (U. 
S.  P.). 

The  objection  to  this  process  is  the  time  consumed  in 
the  washing  and  straining,  and  accordingly  the  following 
preparation  is  offered,  in  which  the  hydroxide  is  precipi- 
tated by  magnesia  instead  of  ammonia,  and  the  excess  of 
magnesia  and  the  magnesium  sulphate  resulting  from  the 
reaction  with  the  iron  sulphate  are  permitted  to  remain, 
since  they  are  harmless.  Accordingly  the  preparation  is 
ready  for  use  at  once : 

Ferri  Oxidwm  Hydratum  cum  Magnesia,  Ferric  Hy- 
drate with  Magnesia.  "  Solution  of  ferric  sulphate,  50 
c.c. ;  magnesia,  10  gm. ;  water,  a  sufficient  quantity. 
Mix  the  solution  of  ferric  sulphate  with  100  c.c.  of  wa- 
ter, and  keep  the  liquid  in  a  large,  well-stoppered  bottle. 
Rub  the  magnesia  with  cold  water  to  a  smooth  and  thin 
mixture,  transfer  this  to  a  bottle  capable  of  holding 
about  1,000  c.c,  and  fill  it  with  water  to  about  three- 
fourths  of  its  capacity.  When  the  preparation  is  wanted 
for  use,  shake  the  magnesia  mixture  to  a  homogeneous 
thin  magma,  gradually  add  to  it  the  iron  solution,  and 
shake  them  together  until  a  uniform,  smooth  mixture 
results.  Note. — The  diluted  solution  of  ferric  sulphate, 
and  the  mixture  of  magnesia  with  water,  should  always 
be  kept  on  hand,  ready  for  immediate  use"  (U.  S.  P.). 

Ferric  hydroxide,  dried,  is  the  compound  of  iron  con- 
tained in  the  two  following  official  preparations  of  the 
United  States  Pharmacopoeia : 

Trocliisci  Ferri,  Troches  of  Iron.  These  are  com- 
pounded of  ferric  hydroxide,  dried  by  heat ;  vanilla,  su- 
gar, and  mucilage  of  tragacanth.  Each  lozenge  con- 
tains 0.30  gm.  (gr.  v.)  of  dried  hydroxide. 

Fhnplastrum  Ferri,  Iron  Plaster.  This  plaster  contains 
nine  per  cent,  of  dried  ferric  hydroxide  in  admixture 
with  lead  plaster,  olive  oil,  and  Burgundy  pitch.  It  is 
commonly  known  as  strengtliening  plaster,  but,  of  course, 
any  specific  virtues  due  to  the  iron  are  imaginary. 

Of  the  next  following  salts  of  iron,  the  acetate  and  the 
various  citrates,  tartrates,  and  phosphates  have  so  many 
features  in  common  as  to  constitute  a  distinct  subclass. 
These  salts  are  all  soluble  in  water,  bland  in  action,  and 
of  little  taste ;  they  decompose  spontaneously  in  aqueous 
solution,  and,  obtained  in  solid  form  by  evaporation  of 
such  solution,  present  the  appearance  of  thin,  shining 
scales,  looking  like  broken  bits  of  thin,  colored  gelatin. 
They  are  valuable,  medicinally,  as  affording  bland  chaly- 
beates  whose  solubility  and  freedom  from  taste  enable 
them  to  be  given  without  objection  in  fluid  form.  They 
are  common  as  the  iron  basis  of  many  fancy  fluid  phar- 
maceutical preparations.  They  should  be  kept  in  well- 
stoppered  bottles,  protected  from  light. 

Ferric  Acetate :  Fea(C2Ha02)6. 

Since  acetic  acid  is  a  pretty  sharp  acid,  ferric  acetate 
has  a  sharp  quality,  and,  accordingly,  is  not  so  purely 
bland  as  are  the  citrates  and  tartrates.  It  is  an  excellent 
chalybeate  of  its  type,  and  is  official  in  the  United  States 
Pharmacopoeia,  not  in  solid  form,  but  in  the  two  follow- 
ing pharmaceutical  preparations  only : 

Liquor  Ferri  Acetatis,  Solution  of  Ferric  Acetate.  "  An 
aqueous  solution  of  ferric  acetate,  containing  about  thirty- 
one  per  cent.  of_  the  anhydrous  salt "  (U.  8.  P.).  It  is 
made  by  saturating  glacial  acetic  acid  with  freshly  pre- 
cipitated ferric  hydroxide,  and  bringing  the  solution  to 
standard  strength  by  the  addition  of  water.  Like  most 
of  the  solutions  of  the  present  series  of  compounds,  this 
preparation  is  a  deep  reddish-brown  fluid  of  mild  ferru- 
ginous flavor  only.     It  may  be  given  as  a  medicine  in 
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doses  of  from  0.12  to  0.65  gm.  (ttl  ij.  to  x.),  diluted  with 
at  least  an  equal  bulk  of  aqueous  or  syrupy  vehicle.  It 
should  be  kept  in  well-stoppered  bottles  and  in  a  cool 
place  away  from  light. 

Liquor  Ferri  et  Ammonii  Acetatis,  Solution  of  Iron  and 
Ammonium  Acetate,  Basham's  Mixture.  This  solution 
is  an  elegant  elixir,  containing  a  weak  charge  of  iron  in 
condition  of  acetate.  It  is  compounded  of  tincture  of 
chloride  of  iron  (two  per  cent.),  diluted  acetic  acid,  solu- 
tion of  ammonium  acetate,  aromatic  elixir,  glycerin,  and 
water.  By  reaction  the  iron  becomes  the  acetate,  and 
part  of  the  ammonium  acetate  becomes  ammonium  chlo- 
ride, but  the  greater  part  of  the  ammonium  salt  remains 
unchanged.  The  preparation  is  a  beautifully  clear,  red- 
dish solution  of  agreeable  elixir  taste,  with  scarcely  a 
trace  of  ferruginous  flavor.  For  its  strength  it  is  cifi- 
cient,  and  may  be  given  in  doses  of  a  tablespooonful 
three  or  four  times  a  day.  It  decomposes  spontaneously 
on  keeping  for  any  length  of  time,  and  accordingly 
should  be  freshly  made,  when  wanted. 

Ferric  Citrate:  Fe2(CoH60,)j.6H20. 

Normal  ferric  citrate  is  peculiar,  among  the  group 
under  consideration,  in  that  it  dissolves  quite  slowly, 
although  fully,  in  cold  water,  and  when  once  in  solution 
is  comparatively  stable.  Because  of  slow  solubility  it  is 
peculiarly  fitted  for  prescription  in  pill.  The  salt  is  offi- 
cial as  follows : 

Liquor  Ferri  Citratis,  Solution  of  Ferric  Citrate.  "  An 
aqueous  solution  of  ferric  citrate,  corresponding  to  about 
7.5  per  cent,  of  metallic  iron"  (U.  S.  P.).  Fresh  and 
moist  ferric  hydroxide  is  mixed  with  citric  acid,  and  the 
mixture  heated,  with  stirring,  until  a  solution  results. 
Such  solution  is  then  evaporated  at  a  gentle  heat  until 
reduced  to  standard  strength.  In  this  procedure  ferric 
citrate  forms  by  direct  union  of  the  radicals*  and  dissolves 
in  the  water  entangled  in  the  magma  of  the  hydroxide. 
This  solution  may  be  used  medicinally,  given  in  doses  of 
about  0.65  gm.  (in,  x.),  corresponding  very  nearly  to  0.32 
gm.  (gr.-  V.)  of  the  scaled  preparation  next  to  be  described, 
but  its  essential  purpose  is  to  afford  this  same  prepara- 
tion, as  follows: 

Ferri  Citras,  Ferric  Citrate.  The  above  solution  is 
evaporated,  at  a  temperature  not  exceeding  60°  C.  (140° 
F.),  to  the  consistence  of  syrup,  and  the  syrupy  fluid  is 
then  spread  upon  plates  of  glass  and  allowed  to  dry.  A 
film  of  solid  matter  results,  which  breaks  up  into  trans- 
parent garnet-red  "  scales, "  constituting  the  preparation 
in  question.  Such  scales  have  the  properties  of  ferric 
citrate  as  already  described,  and  may  be  given  in  doses, 
three  times  daily,  of  0.30  gm.  (about  gr.  v.),  being  spe- 
cially selected  for  administration  in  pill. 

Ferri  et  Quinince  Ciiras,  Iron  and  Quinine  Citrate. 
The  above  scaled  preparation  and  quinine — the  alkaloid, 
dried  till  it  ceases  to  lose  weight — in  the  proportion  of 
eighty-five  of  the  former  to  twelve  of  the  latter,  are  dis- 
solved together  in  water,  with  the  addition  of  a  little  free 
citric  acid,  and  the  solution  is  then  evaporated  for  the 
yielding  of  scales,  as  described  in  the  foregoing  example. 
The  product  is  in  transparent,  reddish  or  yellowish- 
brown  scales,  bitter  and  mildly  ferruginous  in  taste,  and 
dissolving,  as  does  the  simple  citrate,  completely  but 
slowly  in  cold  water.  The  scales  should  be  kept  in  the 
dark,  in  well-stoppered  bottles.  They  represent  the  in- 
gredients probably  in  simple  mixture  only.  The  prepa- 
ration afl:ords  a  means  of  giving  a  chalybeate  in  con  junc- 
tion with  quinine;  convenient  where  the  indication  fits 
the  one  proportion  between  the  constituents  which  these 
scales  provide,  but  otherwise  not.  The  dose  averages 
0.30  gm.  (about  gr.  v.),  representing  rather  less  than0.06 
gm.  (gr.  i.)  of  quinine,  given,  by  natural  selection,  in  pill. 

A  mmonio-ferric  Citrate. 

If  the  official  solution  of  citrate  of  iron  be  charged 
with  one-fourth  of  its  weight  of  water  of  ammonia,  and 
the  mixture  tlien  evaporated  in  the  usual  manner  (see 


Ferri  Citras,  above),  scales  will  be  obtained  identical  in 
characteristics  with  the  scales  of  the  citrate  already  de- 
scribed, except  that  they  dissolve  rapidly  instead  of  slowly 
in  cold  water.  Such  scales  are  regarded  as  representing 
a  double  citrate  of  the  two  bases,  but  the  exact  chemical 
constitution,  as  is  the  case  with  all  the  composite  scale 
preparations,  is  difficult  to  determine.  The  preparation 
is  official  as  Ferri  et  Ammonii  Citras,  Citrate  of  Iron  and 
Ammonium,  and  is  medicinally  convenient  as  a  substitute 
for  the  simple  citrate  when  the  chalybeate  ■  is  desired  in 
solution.  Pharmaceutically,  it  is  the  basis  of  the  fol- 
lowing : 

Virium  Ferri  Citratis,.  Wine  of  Ferric  Citrate.  Four 
per  cent,  of  tlie  ammonib-citrate  scales  is  dissolved  in  a 
mixture  of  tincture  'of  sweet  orange-peel,  syrup,  and 
white  wine.  This  wine  makes  a  weak  chalybeate  elixir, 
to  be  given  in  doses  of  a  teaspoonful,  representing  about 
0.30  gm.  (gr.  iij.)  of  the  iron  compound. 

Ferri  et  Strychninm  Citras,  Iron  and  Strychnine  Citrate. 
Scales  of  the  ammonio-citrate  are  dissolved  in  water,  and 
the  solution  is  mixed  with  a  solution  of  strychnine  cit- 
rate, made  by  adding  strychnine  and  citric  acid  together 
to  water.  Prom  the  mixed  solution  scales  are  obtained  in 
the  usual  way.  The  coniposite  scales  thus  derived  are 
indistinguishable  in  appearance  and  solubility  from  those 
of  the  plain  ammonio-citrate,  but  declare  themselves  by 
their  bitter  taste.  They  contain  two  per  cent,  of  the  cit- 
rate of  strychnine,  equivalent  to  one  per  cent,  of  the  alka- 
loid itself.  The  average  dose  is  about  0.30  gm.  (about 
gr.  v.),  representing  0.003  gm.'  of  strychnine  (gr.  ^y, 
given  in  pill,  or,  having  due  regard  to  the  bitterness,  in 
solution. 

The  ammonio-citrate  also  occurs  in  the  following  prep- 
arations : 

Feri'i  et  Quininm  Citras  Bolubilis,  Soluble  Iron  and  Qui- 
nine Citrate.  This  preparation  is  made  of  the  same  in- 
gredients and  in  the  same  way  as  the  simple  iron  and 
quinine  citrate,  but,  by  the  addition  of  ammonia  water  to 
the  solution  before  evaporation,  the  ammonio-citrate 
forms,  and  the  resulting  scales  are  rapidly  and  completely 
soluble  in  cold  water.  This  preparation,  accordingly,  is 
to  be  selected  when  the  double  citrate  is  wanted  in  solu- 
tion instead  of  in  pill.  The  scales  are  of  a  greenish-yel- 
low color. 

Vinum  Ferri  Amarum,  Bitter  Wine  of  Iron.  Tliis 
wine  is  compounded  of  five  per  cent,  of  the  foregoing 
soluble  iron  and  quinine  citrate,  made  into  an  elixir  with 
tincture  of  sweet  orange  peel,  syrup,  and  white  wine. 
It  is  given  in  teaspoonful  closes. 

Potassio-ferric  Tartrate. 

Although  not  selected  for  the  making  of  fancy  prepa- 
rations, the  potassio-tartrate  of  iron  is  a  valuable  chaly- 
beate, being  of  little  taste,  perfectly  bland,  and,  perhaps 
because  of  the  potassium  tartrate  of  its  composition,  less 
disposed  to  constipate  than  the  average  of  iron  salts. 
The  salt  is  official  under  the  title  of  Ferri  et  Potassii  Tir- 
tras.  Iron  and  Potassium  Tartrate,  as  a  scale  preparation, 
gotten  in  the  usual  way  (see  Ferri  Citras,  above),  from 
a  solution  resulting  from  admixture,  in  water,  of  fresh 
ferric  hydroxide  and  acid  postassium  tartrate  ("bitar- 
trate  ").  The  scales  are  garnet-red,  similar  in  appearance 
to  the  scales  of  the  citrate,  and  probably  represent  a  dou- 
ble tartrate  of  the  contained  bases.  The  preparation  is  so 
bland  that  it  may  be  given  in  comparatively  lai-ge  doses, 
ranging  from  0,65  to  3  gm.  (gr.  x.  to  xxx.),  most  natu-  • 
rally  in  solution. 

Ammonio-ferric  Tartrate. 

Ammonio-ferric  tartrate  is  substantially  a  duplicate  of 
the  potassio-tartrate  just  described.  It  occurs  in  scales, 
derived  from  a  solution  wherein  the  salt  is  madehy  a 
process  analogous  to  the  foregoing.  The  preparation  is 
official  as  Ferri  et  Ammonii  Tartras,  Iron  and  Ammonium 
Tartrate,  and  in  appearance,  solubility,  and  dose  con- 
forms to  the  example  of  the  potassio-tartrate. 


226 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Iron. 
Iron. 


(Sodio-)  Ferric  P/tosphate 

Under  the  title  Ferri  Phosphas  Solubilis,  Soluble  Fonic 
Phosphate,  the  United  States  Pharmacopceia  makes  offi- 
cial a  scale  preparation  containing  sodio-ferric  phosphate 
and  obtained  out  of  a  solution  in  which  ferric  citrate  has 
been  decomposed  by  the  addition  of  uneffloresced  sodium 
phosphate.  The  preparation  must  not  be  confounded 
with  a  formerly  official  "phosphate,''  which  consisted  of 
the  slate-colored,  insoluble  ferroso-ferric  phosphate  that 
precipitates  from  reaction  of  ferrous  sulphate  and  sodium 
phosphate  in  solution.  The  scales  of  the  present  prepa- 
ration differ  from  those  of  the  citrates  and  tartrates  in 
being  of  a  bright-green  color  instead  of  garnet-red. 
They  are  bland,  of  little  taste,  and  make  an  excellent 
chalybeate  of  their  kind.  Dose,  from  0.80  to  0.65  gm. 
(about  from  gr.  v.  to  x.),  in  pill  or  solution. 

Compounded  from  these  scales  and  from  quinine, 
strychnine,  and  phosphoric  acid  is  an  official  syrup  enti- 
tled Syrupiis  Ferri,  Qmninai,  et  Strychnince  Phosphatum, 
Syrup  of  the  Phosphates  of  Iron,  Quinine,  and  Strych- 
nine. The  dose  is  limited,  by  the  presence  of  strychnine, 
to  a  teaspoonful,  which  quantitj'  contains  about  gr.  i.  of 
the  iron  compound,  gr.  If  of  the  quinine,  and  gr.  ^-g  of 
strychnine.  This  syrup  does  not  keep  well,  and  is  at 
best  an  unnecessary  preparation. 

{Sodio-)  Ferric  Pyrophospliate. 

Under  the  title  of  Ferri  Pyroplio^phas  Solubilis,  Soluble 
Ferric  Pyrophosphate,  a  scale  preparation  is  official  in 
the  United  States  Pharmacopoeia,  which  is  a  twin  brother 
of  the  "  phosphate  "  described  above,  the  mode  of  prepa- 
ration being  identical,  except  that  sodium  pyrophosphate 
is  substituted  for  the  ordinary  orthophosphate.  The 
present  scales  are  apple-green  in  color,  freely  soluble,  of 
little  taste,  and  perfectly  bland.  They  constitute,  there- 
fore, a  favorite  form  for  giving  iron.  Chemically,  here, 
as  also  with  the  other  "phosphate,"  the  exact  relation 
between  the  two  acid  and  basic  radicals^  represented  in 
the  two  salts  conjoined  in  the  preparation  is  not  known. 
Dose,  from  0.13  to  0.30  gm.  (gr.  ij.  to  v.)  three  times  a 
day,  in  pill  or  solution. 

Passing  from  the  scale  preparations,  other  ferric  com- 
pounds are  as  follows : 

Ferric  Hypoplwsphite :  Fe2(H2P02)ii. 

The  salt  is  official  as  Ferri  HypopJwsphis,  Ferric  Hypo- 
phosphite.  It  is  a  grayish-white  powder,  of  little  taste, 
permanent  in  air,  only  sparingly  soluble  in  water,  and 
insoluble  in  alcohol.  It  was  introduced  into  medicine  as 
a  means  of  combining  the  virtues  of  a  hypophosphite,  as 
such,  with  those  of  iron.  From  the  point  of  view  of  its 
qualities  as  a  chalybeate,  it  is  mild  in  operation,  but  fee- 
ble in  effect.  Dose,  from  0.30  to  0.65  gm.  (gr.  v.  to  x.) 
three  times  a  day,  in  powder  or  pill. 

Ferric  Valerianate:  Fe2(C6H302)6. 

This  salt  is  official  as  Ferri  Valerianas,  Ferric  Valeri- 
anate. It  occurs  as  a  fine,  tile-red  powder,  insoluble  in 
cold  water,  decomposed  by  boiling  water,  freely  soluble 
in  alcohol.  It  has  little  taste,  but  smells  faintly  of  vale- 
rianic acid.  It  is  designed  to  yield  the  double  virtues  of 
a  valerianate  and  a  chalybeate,  bat  so  far  as  the  latter 
purpose  is  concerned  it  is  feeble.  Dose,  from  0.06  to  0.30 
gm.  (gr.  i,  to  iij.). 

The  remainder  of  the  iron  salts,  again,  form  a  natural 
group.  They  are  all  ferric  salts  of  the  stronger  so-called 
mineral  acids,  and  are  characterized  by  free  solubility  in 
water,  and  the  possession  of  intensely  strong  astringent, 
or  even,  most  of  them,  styptic,  qualities.  Their  taste 
is  harsh  and  puckery,  with  a  combined,  strong,  inky,  and 
acidulous  flavor — on  the  whole,  very  decidedly  disagree- 
able. With  the  exception  of  the  ammonio-sulphate,  they 
yield  solutions  of  a  color  ranging  from  a  golden-yellow 
to  a  deep  orange  or  reddish-brown.     They  comprise  the 


most  powerful  representatives,  both  of  the  chalybeate 
and  hsemostatic  virtues  of  iron,  and  in  overdose  are  capa- 
ble of  producing  irritant  poisoning. 

Ferric  Chloride:  FcsClo.lSHsO. 

Ferric  chloride,  commonly  called  also  sesgiiichloride 
and  perchloride,  is  the  most  powerful  known  cembined 
chalybeate  and  styptic,  and  has  the  qualities  mentioned 
above  developed  to  the  highest  degree.  It  is  official  as 
follows : 

Ferri  Ohloridum,  Ferric  Chloride.  Iron  wire  is  treated 
with  dilute  hydrochloric  acid,  whereby  ferrous  chloride 
forms,  with  effervescence  of  hydrogen.  The  solution  of 
the  ferrous  salt  is  then  treated  with  additional  hydrochlo- 
ric acid,  followed  by  nitric  acid,  by  which  means  the  fer- 
rous is  converted  into  the  ferric  chloride.  The  resulting 
solution,  which  under  the  details  of  the  process  is  hot  and 
concentrated,  becomes  a  cry,stalline  mass  on  cooling. 
Ferric  chloride,  thus  derived,  is  in  lumps  of  crystalline 
texture,  orange-yellow  in  color,  without  smell,  but  of  a 
harsh,  chalybeate,  and  sour  taste.  It  deliquesces  with 
great  readiness,  dissolves  freely  in  water,  and  is  also  solu- 
ble in  alcohol  and  ether.  The  salt  is  convenient  for  or- 
dering in  solution  for  styptic  purposes ;  it  is  a  powerful 
but  harsh  haemostatic.  Applied  to  a  bleeding  part  it 
forms,  with  the  coagulable  elements  of  the  part,  a  reddish, 
slimy,  pultaceous  slough — an  operation  entailing  a  good 
deal  of  irritation.  Because  of  such  irritation,  the  so-called 
subsulphate  of  iron,  which  irritates  much  less,  while  it  is 
hardly  inferior  in  styptic  power,  is  commonly  preferred. 
If  the  chloride  be  used,  and  the  bleeding  area  is  small,  as 
in  the  case  of  hemorrhage  from  a  tooth  socket,  a  concen- 
trated application  may  be  made  by  taking  a  drop  or  two 
of  a  deliquesced  sample,  or  by  mixing  a  small  fragment 
of  the  solid  stufC  into  a  paste  with  a  very  little  water. 
For  more  extended  applications,  solutions  may  be  ordered 
of  strengths  ranging  from  iive  to  twenty  per  cent,  or  so. 
Strong  solutions,  even  so  strong  as  fifty  per  cent.,  have 
been  used  to  inject  varicose  aneurisms,  but  in  some  in- 
stances with  fatal  consequences. 

Liquor  Ferri  Ghloridi,  Solution  of  Ferric  Chloride. 
This  is  an  original  solution  wherein  ferric  chloride  is 
formed  exactly  as  described  above.  It  contains  37.8  per 
cent,  of  anhydrous  salt,  with  some  free  hydrochloric  acid, 
and  is  a  dark-reddish  fluid.  It  may  be  used  as  a  strong 
solution  for  styptic  purposes,  or  in  doses  of  a  few  drops, 
very  largely  diluted,  as  a  chalybeate  medicine,  but  its 
essential  purpose  is  to  afford  the  preparation  next  to  be 
described. 

I'inctura  Ferri  Ghloridi,  Tincture  of  Ferric  Chloride, 
"  Muriated  Tincture  of  Iron. "  The  above  solution  of  the 
chloride  is  diluted  with  three  times  its  own  volume  of  al- 
cohol, and  the  mixture  is  ordered  to  be  kept  before  dis- 
pensing for  at  least  three  months.  The  object  of  the 
latter  requirernent  is  to  afford  time  for  a  slow  reaction 
that  takes  place  between  the  free  hydrochloric  acid  de- 
rived from  the  original  iron  solution  and  the  alcohol, 
whereby  an  ethereal  body  is  formed,  which  imparts  the 
peculiar  flavor  to  the  tincture,  and'  is  commonly  accred- 
ited— perhaps  justly — with  having  something  to  do  with 
tlie  somewhat  peculiar  effects  of  this  preparation.  Tinc- 
ture of  ferric  chloride  is  a  clear,  yellowish-brown  fluid, 
of  a  rough,  astringent,  acid,  and  ferruginous  taste.  It  is 
decomposed  by  alkalies,  alkaline  earths  and  their  carbo- 
nates, astringent  vegetable  infusions,  and  mucilage  of 
acacia.  In  its  effects  it  is  strong  enough  in  ferric  chloride 
to  be  locally  styptic,  and,  if  swallowed  in  considerable 
quantity,  to  set  up  irritant  poisoning.  Its  almost  sole 
application  is  as  a  chalybcjate  medicine,  in  which  r61e  it 
is  unsurpassed.  Besides  being  of  avail  in  anaemia  and 
chlorosis,  it  often  shows  marked  power  in  the  individual 
diseases — acute  tonsillitis,  diphtheria,  scarlet  fever,  and 
erysipelas — if  given  boldly  in  full  doses.  Moderate  doses, 
furthermore,  will  often  seem  to  oppose,  so  far  as  medi- 
cines can,  the  progress  of  kidney  degeneration.  In  pre- 
scribing tliis  tincture  it  must  be  borne  in  mind  that  it  is 
a  powerful  medicine;    that  even  in  moderate  doses  it 
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tends  to  blacken,  if  not  to  injure,  the  teeth,  to  imtate  the 
stomach,  and  constipate  the  bowels,  while  in  large  doses 
it  may  cause,  in  addition,  headache  and  urino-gemtal  irri- 
tation. Yet  in  the  acute  diseases  mentioned  above,  m 
which  large  doses  are  so  commonly  prescribed,  the  medi- 
cine is  remarkably  well  borne.  The  dose  of  the  tincture 
ranges  from  ni  ij.  to  x.  or  so,  three  times  a  day,  in  anae- 
mia, to  a  teaspoonful,  or  more  even,  every  hour  or  two, 
in  the  grave  diseases  requiring  full  dosage.  The  medi- 
cine must  be  well  diluted,  at  least  fourfold,  with  water, 
and  the  addition  of  some  glycerin— about  twenty-five 
per  cent,  of  the  potion  as  swallowed— remarkably  dis- 
guises the  harsh,  unpleasant  taste  of  the  draught  without 
affecting  its  efficiency.  The  dose  should  be  sucked 
through  a  glass  tube  and  the  mouth  well  rinsed  after  the 
swallowing,  and  the  adrninistration  should  be  preferably 
a  while  after  meals  rather  than  before.  In  ansemia  good 
results  often  follow  the  giving  of  small  and  copiously 
diluted  doses  of  the  tincture— two  drops  diffused  through 
a  tumblerful  of  water.  And  thus  administered,  the  medi- 
cine is  practically  freed  from  the  objectionable  taste  and 
irritant  action  on  the  stomach  which  often  preclude  its 
use  in  larger  dosage. 

Basic  Feme  Sulphate:  FoiO(SOi)c. 

This  salt  closely  resembles  the  chloride  in  intense  styp- 
tic quality,  yet  differs  from  the  same  in  the  advantageous 
way  of  being  decidedly  less  irritant.  It  is  official  in  the 
United  States  Pharmacopoeia  only  in  an  original  solution, 
as  follows : 

Liquor  Ferri  SubsulpJiatis,  Solution  of  Ferric  Subsul- 
phate,  "Monsel's  Solution."  Ferrous  sulphate  in  a  fixed 
proportion  is  added  to  a  mixture  in  fixed  proportion  of 
sulphuric  and  nitric  acids,  at  the  boiling  temperature. 
Conversion  of  the  ferrous  to  the  ferric  sulphate  results, 
but,  by  virtue  of  the  proportion  of  sulphuric  acid  taken, 
it  is  the  basic  salt  that  forms.  After  the  reaction  is  com- 
plete the  solution  is  brought,  by  the  addition  of  distilled 
water,  to  the  standard  strength — a  strength  "  correspond- 
ing to  about  13.6  per  cent,  of  metallic  iron  "  (U.  S.  P.). 
This  solution  is  a  deep  ruby-red  fluid,  analogous  in  all 
general  characteristics  to  the  solution  of  the  chloride.  It 
is  especially  intended  and  used  as  a  styptic,  in  which  ca- 
pacity it  is  pre-eminent. 

Solution  of  the  subsulphate  may  be  applied  clear  to 
parts  within  reach ;  may  be  swallowed  in  ten-drop  doses, 
well  diluted,  in  hsematemesis,  and  inhaled  in  atomized 
spray,  in  a  two-per-cent.  aqueous  dilution,  in  haemopty- 
sis. The  solution  is  also,  of  course,  a  possible  chalybeate 
medicine,  but,  having  no  especial  advantage  over  the 
tincture  of  the  chloride,  is  rarely  used  for  its  medical  vir- 
tues. The  dose  would  be  ten  drops  or  so,,  largely  diluted. 
This  solution  is  the  one  formerly  known  as  "  solution  of 
persulphate  of  iron  " ;  and  is  dispensed  whenever  such 
solution  is  prescribed. 

Normal  Ferric  Sulpliate :  Fe2(S0i)s. 

The  normal  sulphate  differs,  medicinally,  from  the  basic 
only  in  being  more  irritant  in  its  local  effects.  It  is  official 
in  the  United  States  Pharmacopoeia  for  pharmaceutical 
purposes  only,  and  in  the  following  original  solution : 

Liquor  Ferri  Tersulpliatis,  Solution  of  Ferric  Sulphate. 
This  solution  is  made  in  precisely  the  same  manner  as  tlie 
foregoing,  only  with  such  proportion  of  the  ingredients 
as  to  yield  the  normal  instead  of  the  basic  sulphate.  It 
is  of  a  strength  "corresponding  to  about  eight  per  cent, 
of  metallic  iron  "  (U.  S.  P.).  It  is  important  as  being  the 
preparation  out  of  which  ferric  hydroxide  is  made,  both 
when  this  compound  is  called  for  as  an  antidote  to  arsenic, 
and  also  when  it  is  required  for  the  making  of  the  scale 
preparations  of  iron,  as  already  seen.  This  solution  is 
efficient  as  a  chalybeate  and  as  a  hnsmostatic,  but,  having 
no  advantages  for  such  application,  is  rarely  so  used. 

Ferric  Nitrate :  Fe2(N03)o. 

This  salt  is  substantially  an  unnecessary  duplicate  of 
its  congeners  just  considered.     Like  the  ferric  sulphates. 


it  is  official  in  the  United  States  Pharmacopoeia  only  in 
an  original  solution,  as  follows : 

Liqum-  Ferri  Niiratis,  Solution  of  Ferric  Nitrate. 
Fresh  and  moist  ferric  hydroxide  is  treated  with  nitric 
acid,  and  the  resulting  solution  of  ferric  nitrate  is  brought 
to  standard  strength  ("about  6.3  per  cent,  of  the  anhy- 
drous salt ")  by  the  addition  of  distilled  water.  The  solu- 
tion is  a  clear,  amber  or  reddish-colored  liquid,  sour  and 
styptic  in  taste.  It  has  been  given  as  a  chalybeate,  in 
doses  of  from  ten  to  twenty -five  drops. 

Ammonio-ferric  Sulpfiate:  re2(NH4)i!(SOi)4.24HsO. 

The  salt  is  official  under  the  title  Ferri  et  Ammonii  Sul- 
phas, Ferric  Ammonium  Sulphate,  "  Iron  Alum. "  It  has 
the  chemical  structure  and,  physiologically,  the  peculiar 
strong  astringency,  without  excessive  irritation,  of  the 
true  alums.  It  occurs  in  octahedral  crystals  of  a  delicate 
lilac  or  violet  color,  which  dissolve  freely  in  water,  but 
are  insoluble  in  alcohol.  It  is  used  in  strong  solution,  as 
a  styptic,  or  internally,  as  a  combined  astringent  and 
chalybeate,  in  cases  of  anaemia  with  passive  discharges. 
Dose,  from  0.30  to  0.65  gm.  (gr.  v.  to  x.)  three  times  a 
day. 

Besides  the  foregoing  official  preparations  there  are  nu- 
merous others,  not  official  either  because  now  dismissed 
from  the  Pharmacopoeia  as  obsolete,  or  because  not 
deemed  worthy  of  recognition,  or  because  newly  pro- 
posed. Of  the  first  class,  two  ferrous  salts  were  dis- 
missed in  the  last  (1890)  revision  of  the  United  States 
Pharmacopoeia,  namely,  feiTovs  bromide  and  oxalate. 
The  bromide  used  to  be  official  in  a  syrup  which  was  sub- 
stantially a  duplicate  in  all  ways  of  the  syrup  of  the 
iodide,  and  the  oxalate  was  official  as  the  salt  itself. 
Ferrous  oxalate  is  a  lemon-yellow  crystalline  powder, 
practically  insoluble  in  water.  It  was  proposed  for 
chalybeate  use  on  the  strength  of  an  assertion  that  it 
does  not  constipate,  but  it  never  found  favor.  It  may  he 
given  in  doses  of  a  few  grains. 

Dialyzed  iron  at  one  time  had  considerable  vogue  in 
medicine,  although  never  recognized  by  the  United  States 
Pharmacopoeia.  As  a  chalybeate  it  is  bland,  but  feeble, 
and  as  an  antidote  to  arsenic — its  other  possible  applica- 
tion— it  is  considered  inferior  to  the  "hydrated  oxide 
with  magnesia,"  on  the  score  that  the  insoluble  com- 
pound that  it  forms  with  the  arsenical  is  less  stable  in  the 
presence  of  acids. 

Dialyzed  iron  is  substantially  a  solution  in  water  of 
ferric  oxychloride,  whose  composition  varies  from  FesCU, 
12Fe203  to  FesCl6,95Fe203.  It  is  properly  made  by  pre- 
cipitating an  aqueous  solution  of  feme  chloride  with 
water  of  ammonia,  shaking  until  the  precipitate  redis- 
solves  (formation  of  oxychloride),  and  then  dialyzing  oyer 
water,  continuing  the  dialysis,  with  frequent  changing 
of  the  water,  so  long  as  any  traces  of  hydrochloric  acid 
appear.  The  product  is  then  assayed,  and,  by  addition 
of  water,  is  brought  to  the  standard  strength  of  ten  per 
cent,  of  dry  oxychloride.  Much  of  the  dialyzed  iron  in 
market,  however,  is  made  not  in  this  way,  but  simply  by 
adding  fresh  ferric  hydroxide  to  a  solution  of  ferric 
chloride  so  long  as  it  continues  to  dissolve,  and  then  fil- 
tering. Such  preparation  is,  of  course,  properly  not 
dialyzed  iron  at  all. 

Genuine  dialyzed  iron  is  a  clear,  reddish-brown  solu- 
tion, odorless,  practically  tasteless,  and  perfectly  bland 
and  innocent.  An}'  decidedly  ferruginous  or  styptic 
taste  probably  means  a  sham  specimen.  The  true  article 
mixes  in  all  proportions  with  distilled  water^  alcohol, 
glycerin,  and  simple  syrup ;  but  upon  admixture  with 
alkalies,  many  salts — notably  sodium  chloride — and  most 
organic  matters,  it  suddenly  transforms  itself  into  a  soft 
gelatinous  mass,  in  color  and  consistence  much  resem- 
bling clotted  blood.  Such  reaction  must  inevitably 
ensue  on  swallowing,  and  in  the  colloidal  state  resulting 
the  iron  is  incapable  of  absorption.  What  of  dialyzed 
iron  ever  gets  access  to  the  blood  must,  therefore,  be 
through  some  chemical  attack  upon  it  by  the  alimentary 
juices,  with  the  development  of  new  and  soluble  iron 
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compounds.  The  dose  of  dlalyzed  iron  must  be  large  if 
any  effect  at  all  is  to  be  expected — at  least  a  teaspoonful 
of  the  usual  ten-per-cent.  solution  three  times  a  day.  As 
an  antidote  to  arsenic,  teaspoonful  doses  should  be  given 
every  five  minutes ;  and  since  now  gejatinizing  is  of  ad- 
vantage, some  common  salt  should  follow  each  dose. 

Dialyzed  iron  has  been  injected  hypodermatically,  but 
in  some  instances  with  the  following  of  abscess  at  the 
site  of  puncture. 

A  distinct  class  of  preparations  is  afforded  by  certain 
compounds  of  iron  with  proteid  substances,  designed  to 
furnish  iron  in  a  condition  allied  to  the  "  organic  "  iron  of 
haemoglobin,  and  this  because  of  the  notion  that  ordinary 
iron  preparations  are  not  capable  of  assimilation  (see  ante). 
Of  these  preparations  the  most  important  are  those  con- 
taining iron  as  an  albuminate  or  a,  peptonate. 

By  reaction  of  solution  of  ferric  chloride  upon  albumin 
ferric  albuminate  forms,  which  precipitates  from  the 
solution  by  addition  of  a  solutioii  of  common  salt.  The 
precipitated  albuminate,  washed  and  dried,  appears  as 
a  brown  powder,  soluble  in  water,  especially  under  slight 
acidulation  with  hydrochloric  acid.  The  preparation  is 
bland,  and  may  be  prescribed  as  a  chalybeate  in  doses  of 
from  1.3  to  1.95  gm.  (gr.  xx.  to  xxx.),  to  be  taken  in 
pill  or  dissolved  (freshly)  in  water.  In  this  preparation 
the  iron  is  not  in  the  condition  of  "  organic  "  iron,  for  a 
solution  of  the  albuminate  precipitates  with  alkaline  sul- 
phides the  same  as  does  a  solution  of  an  ordinary  salt  of 
iron. 

Ferric  pe/ptonate  can  be  obtained  in  the  form  of  dr^ed 
scales,  resembling  in  character  the  scale  preparations  of 
ferric  citrate  (see  ante).  A  solution  of  freshly  pepto- 
nized albumin  is  treated  with  dialyzed  iron  under  certain 
special  pharmaceutical  manipulations,  and  from  the  solu- 
tion of  ferric  peptonate  finally  obtained  scales  are  pre- 
pared in  the  usual  way.  These  scales  are  brown  in  color, 
contain  about  one-quarter  of  their  weight  of  iron,  apd 
dissolve  slowly  in  cold  water.  They  make  a  bland  chaly- 
beate, in  which,  however,  as  in  the  case  of  ferric  albu- 
minate, the  iron  is  in  "  inorganic  "  and  not  "  organic  "  con- 
dition. 

Under  the  name  of  ferratin  there  has  been  offered  a 
preparation  of  iron  made  to  imitate  the  normal  ferratin 
discovered  by  Schmiedeburg  in  the  liver  of  the  hog. 
Artificial  ferratin  is  made  by  reaction  of  albumin  with  a 
double  tartrate  of  iron  and  one  of  the  alkali  metals.  The 
preparation  is  in  the  form  of  a  brownish  powder,  almost 
insoluble  in  water  but  soluble  in  alkaline  liquids.  It 
contains  from  six  to  eight  per  cent,  of  iron.  It  is  bland 
and  may  be  given,  as  a  chalybeate,  in  doses  of  a  few 
grainsseveral  times  daily.  It  is  claimed  that  in  ferratin 
the  condition  of  the  iron  is  certainly  very  near  to  that  of 
natural  "  organic  "  iron,  but  yet  the  preparation  reacts 
with  the  hsematoxylon  test,  which  true  "  organic  "  iron 
does  not  do. 

Varniferrin  is  a  preparation  closely  allied  to  ferratin  in 
its  properties  and  reactions.  It  is  a  compound  of  iron 
Tyith  phosphocarnic  acid.  It  is  in  the  form  of  powder, 
tasteless  and  bland ;  is  soluble  in  alkaline  fluids,  and  may 
he  given  as  a  chalybeate  in  doses  of  a  few  grains.  It 
contains  about  thirty  per  cent,  of  iron. 

Ferraibumose  is  another  preparation  in  form  of  pow- 
der, obtained  by  precipitating  with  a  solution  of  ferric 
chloride  a  solution  of  albumose  derived  from  meat  by 
treatment  with  artificial  gastric  juice. 

The  various  proteid  preparations  of  iron  have  the  cer- 
tain merit  that  they  do  not  upset  the  stomach  and  that 
they  are  readily  absorbed.  They  are,  however,  compara- 
tively expensive,  and  it  is  not  demonstrated  that  they 
cure  chlorosis  any  more  effectively  than  well-selected 
preparations  from  among  the  pharmacopceial  list. 

III.    GrENEBAL  ThEBAPBUTICS  OF   IbON  COMPOUNDS.— 

Excepting  certain  special  applications  of  individual  com- 
pounds, the  therapeutics  of  iron  comprises  the  internal 
use  for  the  cure  of  anaemic  conditions,  and  the  local  em- 
ployment for  astringent  or  styptic  purpose.  Concerning 
the  two  applications,  the  following  practical  points  are 
to  be  made : 


Anmmia. — 1.  Except  in  pernicious  anaemia,  iron  proves 
so  serviceable  that,  givjsn  an  anuemic  state,  the  medicine 
is  commonly  held  to  be  indicated,  unless  there  be  either 
fever  or  a  tendency  to  active  hemorrhage — conditions 
a])t  to  be  aggravated  by  iron.  3.  In  the  matter  of  choice 
of  preparations,  in  general,  the  astringent  chalybeates 
are  more  powerful  than  the  bland,  but  yet  it  will  be 
wiser  to  try  the  latter  kind  first  if  either  the  stomach  be 
over-irritable,  the  bowels  strongly  prone  to  constipation, 
the  teeth  fragile,  or  the  patient  of  careless  habits ;  or  if, 
as  with  children,  the  disagreeable  taste  of  the  astringent 
preparations  be  particularly  obnoxious.  On  the  other 
hand,  the  astringent  chalybeates  are  especially  advanta- 
geous when  the  appetite  is  poor  and  yet  the  stomach  is 
not  unduly  sensitive,  or  when  there  is  general  laxity  of 
tissue,  or  a  tendency  to  passive  fluxes  or  hemorrhages. 

3.  In  particular,  concerning  the  preparations,  if  an 
astringent  be  wanted,  the  tincture  of  the  chloride  answers 
every  purpose  as  a  fluid  form,  and  the  dried  sulphate 
(ferrous)  as  one  for  giving  in  solid  form  in  pill.  If  a 
bland  compound  be  required,  there  may  be  prescribed, 
in  powder,  reduced  iron  and  the  saccharated  carbonate ; 
in  pill,  reduced  iron,  pills  of  the  carbonate,  "  Blaud's 
pills,"  and  the  citrate;  and  in  solution,  the  potassio-tar- 
trate  or  the  pyrophosphate,  with  the  others  of  the  scaled 
preparations  as  substitutes.  For  the  rest,  the  various 
compound  salts  and  the  fancy  pharmaceutical  prepara- 
tions are  often  convenient,  but  are  never  indispensable. 

4.  The  frequency  of  dosage  is  most  conveniently  fixed  at 
three  times  a  day,  and  the  doses,  as  already  given,  are 
intended  for  such  frequency.  But  in  exceptional  uses 
of  iron,  as  of  the  tincture  of  the  chloride  in  diphtheria, 
the  frequency  will  be  far  different— according  to  the 
severity  of  the  case,  even  to  hourly  administration,  day 
and  night.  5.  The  timing  of  the  doses  is  best  arranged 
to  be  at  meal-hours,  the  administration  to  be  rather  after 
than  before  eating.  This  certainly  with  tlie  astringent 
chalybeates,  but  with  the  very  bland  the  rule  need  not  be 
enforced. 

To  Arrest  Hemorrhage. — 1.  In  general,  it  must  be  re- 
membered that  arterial  hemorrhage  belongs  by  right  to 
tlie  domain  of  surgery,  and  that  medicinal  haemostatics 
are  only  proper  when  the  vessel  is  either  too  small  for 
mechanical  measures  or  is  inaccessible.  This  rule  needs 
especial  observance  in  connection  with  the  iron  styptics, 
for  if  they  fail  to  stop  the  bleeding  the  surgical  search 
for  the  bleeding  point,  through  the  indiscriminately 
slough-obscured  tissue  resulting  from  the  styptic  appli- 
cation, is  made  exasperatingly  difficult.  Furthermore, 
this  same  slough  caused  by  tlie  styptic  seriously  inter- 
feres with  speedy  healing  of  the  wound.  3.  Of  the 
styptic  preparations  the  official  solution  of  the  subsul- 
phate  is  generally  the  best,  because  the  least  irritant; 
but  if  extreme  power  be  required,  and  the  area  to  be 
subjected  to  the  application  is  small,  a  drop  or  two  of 
the  deliquesced  chloride  may  be  allowed. 

The  individualized  applications  of  iron  compounds  are 
of  the  hydroxide,  as  an  antidote  to  arsenic ;  of  ferrous 
sulphate,  as  a  disinfectant ;  of  the  tincture  of  the  chlo- 
ride as  a  medicine  of  peculiar  virtues ;  of  the  solution  of 
ferric  sulphate  for  purposes  of  pharmacy,  and  of  the 
ammonlo-sulphate  as  a  pure  astringent. 

I  Edwa/rd  Curtis. 

'  Willcocks :  The  Practitioner,  vol.  xxxi.,  pp.  7  and  94. 

IRONDALE  SPRINGS.— Preston  County,  West  Vir- 
ginia. 

Post-Opficb. — Independence. 

Access. — Vi§.  Baltimore  and  Ohio  Railroad  to  Hard- 
man's  Siding,  one  and  one-half  miles  west  of  Independ- 
ence, thence  by  the  Iron  Valley  Railroad  three  and  one- 
half  miles  to  the  springs. 

The  Irondale  Spiings  occupy  a  very  attractive  location 
about  1,300  feet  above  the  sea-level,  but  the  place  is  not 
at  present  used  as  a  resort.  The  water  is  bottled  arid 
used  commercially,  being  recommended  by  physicians  in 
many  of  the  large  Eastern  cities.     It  has  been  analyzed 
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by  Prof.  A.  A.  Breneman,  formerly  of  Cornell  University, 
witli  the  following  results : 

One  United  States  GAtLON  Contains: 

Solids.  Grains. 

■Calcium  sulphate 60-|J 

Magnesium  sulphate |.o* 

Potassium  sulphate 6.7o 

Aluminum  sulphate ll.o* 

Manganese  sulphate ".oo 

Iron  sulphate  with  cobalt  and  nitric  acid Trace. 

Sodium  chloride 1-36 

Silica l.*4: 

Iodine  with  sodium Trace. 

Vegetable  and  volatile  substances 8.24 

Total 96.76 

This  water,  as  shown  by  the  analysis,  is  exceptionally 
ricli  in  manganese,  besides  containing  a  large  amount  of 
alum.  The  following  facts  relating  to  its  therapeutic 
effects  are  gathered  from  an  article  contributed  to  the 
New  York  Medical  Times  by  Dr.  Samuel  Swift.  This 
water,  he  says,  possesses  undoubted  tonic  and  diuretic 
properties.  It  also  acts  as  a  sedative  to  the  gastric  mu- 
cous membrane,  and  in  virtue  of  this  fact  it  is  highly  ex- 
tolled in  cases  of  gastric  irritability.  It  acts  well  in  the 
nausea  and  vomiting  of  pregnancy,  and  lias  been  found 
useful  in  chronic  diarrhoea.  In  Bright's  disease  and  in 
ansemia  and  chlorosis  it  has  seemed  to  possess  decided 
remedial  value.  The  water  is  not  unpleasant  to  the 
taste,  and  has  no  disagreeable  after-effects.  The  Irondale 
Spring  salts,  made  by  evaporating  the  water,  are  also  on 
the  market.  James  K.  Crook. 

IRON  LITHIA  SPRINGS.— Tazewell  County,  Virginia. 

Post-Offiob. — Tazewell.     Hotel. 

Access. — Vifi  Clinch  Valley  Division  of  the  Norfolk 
and  Western  Railroad  to  Tip-Top  Station,  thence  by  pri- 
vate conveyance  two  miles  to  the  springs. 

These  springs  are  charmingly  located  in  the  Alleghany 
Mountains  at  an  elevation  of  3,700  feet  above  the  sea- 
level.  They  were  but  recently  discovered,  but  have  al- 
ready become  well  known.  A  hotel  has  been  erected 
capable  of  accommodating  fifty  guests.  The  many  ad- 
vantages of  climate,  mineral  springs,  scenery,  etc. ,  which 
are  found  here  will  doubtless  bring  the  place  into  promi- 
nence in  the  near  future.  The  springs  are  five  in  number 
and  discharge  about  1,000  gallons  of  water  per  day.  An 
analysis  by  Dr.  Henry  Froehling,  of  Richmond,  in  1890, 
shows  the  following  ingredients: 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Magnesium  sulphate 4  71 

Calcium  sulphate 1  71 

Barium  sulphate '09 

Strontium  sulphate Trace 

Iron  sulphate "       5  gg 

Manganese  sulphate ',        'gg 

Aluminum  sulphate ,',       805 

Potassium  sulphate '        '51 

Sodium  sulphate .".'."        '35 

Lithium  chloride 18 

Sodium 39 

Sodium  iodide .!....!         Trace 

Aluminum  phosphate .,', 11 

Sulphuric  acid  (tree) 51 

Silicic  acid !!!!!!!!     lieo 

Total ;     ^ 

Carbonic  acid  gas,  5.20  cubic  inches. 

This  water  is  distinguished  by  the  not  inconsiderable 
quantity  of  manganese  which  it  contains.  This  remedy 
has  been  found  valuable  in  certain  female  complaints, 
especially  in  functional  amenorrhoBa.  In  addition  it  con- 
tains a  very  large  proportion  of  iron  and  alum,  and  a 
considerable  amount  of  sulphate  of  magnesia.  Taken 
altogether,  it  may  be  pronounced  a  very  valuable  mineral 
water,  and  will  be  found  useful  in  a  large  class  of  cases 
requiring  a  local  astringent,  a  general  ferruginous  tonic 
or  a  uterine  detergent.  James  K.  Crook    ' 


IRON,  ORGANIC  COMPOUNDS  OF.— The  following 
preparations  are  used  to  replace  the  inorganic  salts  of 
iron,  as  many  believe  that  these  organic  combinations  are 
better  borne  by  the  stomach  and  more  certainly  absorbed. 
Carniferrin  is  the  iron  compound  of  phospho-carnic 
acid  prepared  from  meat.  It  contains  thirty  per  cent,  of 
iron  and  is  compatible  with  acids  or  alkalies.  Dose  0.3- 
0.5  gm.  (gr.  iij.-viij). 

Carniferrol  is  a  liquid  preparation  of  iron  and  meat 
peptone. 

Ferratin  is  an  artificial  ferrated  albuminic  acid  de- 
signed to  represent  the  natural  iron  compound  of  the 
hog's  liver.  It  contains  about  seven  per  cent,  of  iron  and 
its  dose  is  0.3  to  1  gm.  (gr.  v.-xv.). 

Ferratin-sodium  is  a  soluble  form  of  ferratin  which  may 
be  added  to  milk  or  other  liquid  foods. 

Ferratogen  is  an  insoluble  yellowish  powder  made  as 
follows :  yeast  is  grown  on  a  medium  containing  iron,  the 
nuclein  thus  formed  being  isolated  and  digested  with 
gastric  juice,  then  washed  with  alcohol  containing  hy- 
drochloric acid.  It  represents  one  percent,  of  iron  and 
is  said  not  to  be  affected  by  the  gastric  juice,  and  to  be 
well  absorbed  in  the  intestine. 

Ferrinol  is  an  iron  nucleid  containing  about  six  per 
cent,  of  iron. 

Ferropyrin  is  an  orange-colored  powder  made  by  act- 
ing on  antipyrin  with  ferric  chloride.  It  contains  64 
per  cent,  of  antipyrin  and  12  per  cent,  of  iron,  is  solu- 
ble in  water  and  alcohol,  and  is  said  to  have  remarkable 
styptic  properties  without  caustic  effects.  It  is  used  ia 
30  per  cent,  to  full  strength  as  styptic  in  .uterine  and 
other  hemorrhages,  in  1-  to  3-per-cent.  solution  as  an  as- 
tringent in  gonorrhoea,  and  in  dose  of  0.3  to  1  gm.  (gr. 
v.-xv.)  internally  for  ansemia  and  chlorosis. 

Ferrosol  is  a  saccharated  ferrous  oxide  with  sodium 
chloride. 

Fersan  is  an  acid  albumin  obtained  from  blood  corpus- 
cles, and  is  a  ferruginous  nutritive  containing  a  high  per- 
centage of  phosphorus.  It  is  said  to  rank  high  as  a 
hsematinic  and  as  an  albuminoid  food.  Dose  1  to  3  gm. 
(gr.  xv.-xxx.)  three  times  a  day. 

Hcemalbumin  {Ddhmen)  contains  hsematin,  hsemoglo- 
bulin,  paraglobulin,  serum  albumin,  and  the  inorganic 
constituents  of  blood. 

HcemMticum  is  a  red-brown,  clear  liydroalcoholic  liquid 
containing  indifferent  compounds  of  iron. 

Hcematogen  (Bunge)  is  a  nucleo-albuminoid  preparation. 

'Hmmatogen  {Eommel)  is  deflbrinated  blood  from  which 
the  serum  has  been  removed  and  a  minute  quantity  of 
creosote  added. 

Hcematogen  {Marfori)  is  a  soluble  ferrated  albuminic  acid 
similar  to  ferratin  and  containing  0.7  per  cent,  of  iron. 

Hcematol  is  a  sterilized  haemoglobin  containing  glycerin 
and  brandy. 

Hamogallol  is  an  indifferent  preparation  of  iron  obtained 
by  the  reducing  action  of  pyrogallol  on  the  haemoglobin 
of  ox-blood.  It  is  a  red-brown  powder  the  iron  of  which 
is  not  changed  to  chloride  by  the  gastric  juice.  Dose  0.3 
to  1  gm.  (gr.  v.-xv.). 

Hoemol,  a  congener  of  hsemogallol,  is  obtained  by  the  re- 
duction of  haemoglobin  with  zinc  dust.  Tliis  substance 
has  been  combined  with  various  metals  forming: 

Arseno-hcemol  containing  one  per  cent,  of  arsenous  acid. 

BromoJicemol  containing  3. 7  per  cent,  of  bromine. 

CopperJiwinol  containing  two  per  cent,  of  copper. 

Hydrargyro-iodoJujemol  containing  13.85  per  cent,  of 
mercury  and  38  per  cent,  of  iodine. 

lodo-hcemol  containing  16.6  per  cent,  of  iodine. 

Zinc-hcemol  containing  one  per  cent,  of  zinc. 

Triferrin  is  a  compound  introduced  by  Salkowski,  con- 
taining iron,  phosphorus,  and  paranucleinic  acid  obtained 
from  the  casein  of  cow's  milk.  It  contains  about  3.5  per 
cent,  of  phosphorus  and  32  per  cent,  of  iron,  is  insoluble 
in  acids  (gastric  juice)  and  soluble  in  solution  of  sodium 
bicarbonate.  With  doses  of  0.8  gm.  (gr.  v.)  three  times 
a  day,  Klemperer  had  good  results  in  twenty-one  cases 
of  anfemia. 

Other  organic  iron  preparations  are  the  albuminate, 
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peptonized  albuminate,  ammonium  arseno-citrate,  case- 
inate  (nucleo-allDuminate),  dextrinate,  glj'cero-phosphate, 
inulate,  peptonate,  and  vitellinate  (iron  and  egg  yolk)  of 
iron,  iron  and  sodium  albuminate  and  citro-albuminate, 
hsematin-albumin,  hoemochromogen,  hsemoferrum,  haemo- 
globin, methsemoglobin,  pepto-ferro-mangan,  and,  ferro- 
somatose  (two  per  cent.  iron).  W.  A.  Bastedo. 

IRON,  POISONING  BY.— Metallic  iron  and  those  com- 
pounds of  iron  which  are  insoluble  in  water  are  not  poi- 
sons. The  soluble  salts,  however,  though  not  active 
poisons,  have  an  irritant  action,  and  are  capable  of 
destroying  life  when  taken  in  large  doses  and  in  a  concen- 
trated state.  The  continued  administration  of  even  me- 
dicinal doses  produces,  after  a  time,  decided  gastric  dis- 
turbance. It  is  probable  that  all  the  soluble  preparations 
may  act  as  irritant  poisons  when  administered  in  large 
doses.  The  most  important,  however,  from  a  medico- 
legal point  of  view,  are  ferrous  sulphate  (copperas,  green 
vitriol),  ferric  chloride  (perchloride),  which  is  used  medi- 
cinally in  the  form  of  tincture,  and  the  tannate  in  the 
form  of  ink. 

The  salts  of  iron  are  rarely  administered  for  criminal 
purposes.  Most  of  the  reported  cases  of  poisoning  have 
been  the  result  of  accident,  or  of  the  use  of  the  sulphate 
or  the  tincture  of  the  chloride  of  iron  in  attempts  at  abor- 
tion. The  symptoms  which  follow  the  administration  of 
large  doses  of  the  preparations  named  are  essentially  simi- 
lar to  those  produced  by  the  irritants  in  general.  There 
are  a  styptic  taste  in  the  mouth,  nausea,  vomiting,  pain  in 
the  stomach  and  intestines, ^and  purging.  The  evacu- 
ations are  black,  owing  to  the  conversion  of  the  iron  salt 
into  a  tannate  by  the  tannic  acid  of  the  food,  or  into  a 
sulphide  by  the  sulphureted  hydrogen  resulting  from 
decomposition  in  the  intestines.  Irritation  of  the  genito- 
urinary passages  is  sometimes  observed.  The  tincture  of 
the  chloride  of  iron  is  more  corrosive  in  its  action  than 
the  sulphate,  by  reason,  apparently,  of  the  free  hydro- 
chloric acid  which  it  frequently  contains.  Its  injection 
into  the  cavities  of  the  body,  for  the  purpose  of  arresting 
hemorrhage,  has  proved  fatal. 

The  amount  of  any  of  the  preparations  of  iron  required 
to  endanger  life  is  not  accurately  known,  but  appears  to 
be  quite  large.  In  most  of  the  cases  in  which  the  sul- 
phate has  been  taken  the  amount  was  unknown.  Re- 
covery has  taken  place  after  a  dose  of  31  gm.  ( |  i.)  of 
the  sulphate  (Christison).  A  case  is  reported  in  which  48 
gm.  ( 5  iss.)  of  the  tincture  of  the  chloride  of  iron  proved 
fatal  in  about  five  weeks  (Christison).  Recovery  has 
taken  place  after  doses  of  32  to  96  gm.  of  this  prepar- 
ation. The  favorable  issue  is  probably  due,  in  many 
cases,  to  the  early  occurrence  of  vomiting. 

The  results  of  experiments  on  animals  are  not  uniform. 
Gmelin  states  that  7.7  gm.  (3  ij.)  of  the  sulphate  of  iron 
administered  to  dogs  by  the  mouth  caused  vomiting  only ; 
that  2.6  gm.  (gr.  xl.)  administered  to  rabbits  produced  no 
injury;  and  that  1.3  gm.  (gr.  xx.) injected  into  the  veins 
of  a  dog  produced  no  symptom  whatever.  Dr.  Smith, 
however,  states  that  7.7  gm.  will  prove  fatal  to  dogs 
when  administered  by  the  mouth  or  applied  to  a  wound. 

The  post-mortem  appearances  are  those  of  a  simple  ir- 
ritant, and  are  confined,  so  far  as  has  been  observed,  to 
the  stomach  and  upper  part  of  the  intestines.  In  acute 
cases  the  contents  of  the  intestines  will  probably  present 
a  black  appearance,  owing  to  the  presence  of  the  tannate 
or  the  sulphide  of  iron. 

Iron  is  eliminated  to  some  extent  in  the  urine.  A 
small  amount  only  is  absorbed  in  any  event,  the  greater 
part  escaping  in  an  insoluble  form  with  the  fasces. 

Treatment  consists  in  the  use  of  the  stomach  pump,  or 
of  emetics,  if  necessary.  Magnesia  or  dilute  solutions  of 
alkaline  carbonates  should  be  administered  as  antidotes, 
and  these  should  be  followed  by  demulcents. 

William  B.  Hills. 

IRRADIATION  is  the  diffusion  or,  as  one  might  say, 
"the  overflowing"  of  the  nerve  impulse  over  the  bound- 
aries of  the  pathway  within  which  it  usually  travels. 


If  a  local  cardiac  condition  gives  rise  to  pain  not  only 
in  the  region  of  the  heart  but  also  in  the  arm,  the  latter 
pain  is  an  irradiated  one,  belonging  as  it  does  to  quite 
another  territory  than  that  supplied  by  the  nerves  of  the 
heart.  This  irradiation  of  visceral  pains  into  cutaneous 
areas  follows  definite  laws  which  have  been  laid  down  by 
Head  in  his  classical  researches  on  this  subject. 

But  a  pain  may  irradiate  not  only  from  a  visceral  or 
sympathetic  to  a  cutaneous  or  other  cerebro-spinal  nerve 
territory;  it  may  also  irradiate  from  one  nerve  to  the 
other  or  from  one  branch  of  a  nerve  to  the  other  within 
the  cerebro-spinal  system.  For  instance,  pain  arising  from 
a  partial  lesion  of  the  second  branch  of  the  fifth  nerve 
(toothache)  may  spread  not  only  over  the  entire  second 
branch,  but  even  over  the  third  branch  of  that  nerve.  A 
pain  may  also  irradiate  from  one  side  to  a  (usually  sym- 
metrical) point  on  the  other  side  of  the  body. 

While  it  has  thus  been  customary  to  apply  the  term 
irradiation  to  conscious  sensory  impressions,  which  need 
not  necessarily  be  painful,  thei'e  is  no  reason  why  it 
should  not  be  applied  to  motor  and  reflex  innervation  as 
well,  the  physiological  process  and  its  anatomical  basis 
being  probably  the  same.  For  instance,  if  tapping  of  the 
patellar  tendon  which  normally  causes  a  contraction  only 
of  the  quadriceps  muscle  of  the  same  side,  produces  also 
muscular  contractions  in  the  other  lower  extremity,  as  is 
the  case  in  many  organic  cerebral  and  particularly  spinal 
lesions,  we  certainly  have  the  right  to  speak  of  it  as  ir- 
radiation. 

Similarly  the  associated  movements  often  accompany- 
ing motor  acts,  for  instance,  movements  of  the  jaw  ac- 
companying the  act  of  cutting  with  scissors  or  of  crack- 
ing nuts,  should  also  be  classed  under  the  heading  of 
irradiation. 

The  small  space  allotted  to  this  article  does  not  allow 
us  to  enter  on  the  mechanism  of  irradiation  further  than 
to  say  that  it  must  take  place  at  the  points  of  passage 
from  one  neuron  to  another,  the  multiplicity  of  connec- 
tions of  each  neuron  giving  a  wide  range  of  possibilities 
in  this  direction,  especially  if  it  is  considered  that  in  every 
case  a  chain  of  at  least  two  neurons  must  be  passed  before 
the  stimulus  reaches  its  final  destiny. 

B.  Onuf  (Oimfrowicz). 
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IRRITABILITY.— Irritability  may  be  defined  as  the 
quality  possessed  by  living  tissues,  animal  as  well  as 
vegetable,  of  reacting  toward  stimiili*  with  manifest 
dynamic  changes.  These  changesf  may  become  ap  parent 
directly  or  indirectly,  in  the  form  of  muscular  contrac- 
tion, glandular  function,  sensory  perception,  amceboid 
movements,  flagellate  movements,  or  streaming  of  proto- 
plasm, or  in  other  ways. 

The  dynamic  changes  produced  by  the  stimulation  may 
manifest  themselves  in  the  stimulated  tissue  itself  or  be 
inferred  indirectly  by  the  effects  upon  other  tissue.  For 
example,  the  dynamic  alterations  wrought  by  stimulation 
of  a  motor  nerve  may  find  an  indirect  expression  in  the 
form  of  a  muscular  contraction ;  but  their  presence  in  the 
nerve  may  be  demonstrated  also  directly  by  the  so-called 
"  current  of  action  "  or  "  negative  variation, "  produced 
in  the  nerve  by  the  stimulation,  and  demonstrable  with 
a  galvanometer. 

This  latter  direct  method  is  the  more  accurate  one,  giv- 
ing a  truer  measure  of  the  irritability  of  the  stimulated 

*  A  definition  of  stimulus  is  given  in  a  later  section  ol  this  article. 

t  The  nature  ol  these  changes  in  the  case  of  the  nerve  protoplasm 
has  been  made  a  subject  of  special  study  by  A.  F.  Mathews,  the  re- 
sult of  whose  researches  was  published  in  the  New  York  Sun.  He 
concludes  that  "nerve  protoplasm"  Is  stimulated  (i.e.,  excited)  by 
the  passage  of  colloidal  particles  from  a  condition  of  solution  to  that 
of  gelatinatlon.  The  irritability  of  a  nerve  Is  diminished  whenever 
the  solution  of  the  colloids  is  rendered  more  permanent.  It  Increases 
as  the  nerve  approaches  the  state  of  gelatinatlon. 
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tissue.  A  study  of  the  action  of  curare  convincingly  de- 
monstrates tlie  trutli  of  this  statement.  Curare  acts  on 
the  motor  nerve  endings  in  such  manner  as  to  abolish  the 
faculty  of  transmission  of  the  nerve  impulse  from  nerve 
to  striated  muscle.  Stimulation  of  the  nerve  remains, 
therefore,  without  effect  on  the  muscle,  hut  the  muscle 
continues  to  respond  promptly  to  direct  stimulation. 
That  the  nerve  too  retains  its  irritability  is  shown  by  the 
fact  that  its  stimulation,  be  such  of  a  mechanical  or 
chemical  or  electric  or  other  nature,  gives  rifee  to  a  "  cur- 
rent of  action  "  demonstrable  by  a  galvanometer. 

In  a  case  of  slight  curare  poisoning  the  faculty  of  trans- 
mission of  the  impulse  from  nerve  to  muscle  is  not  en- 
tirely abolished,  but  only  impeded  more  or  less  according 
to  the  severity  of  the  poisoning,  so  that  strong  stimula- 
tion of  the  nerve  will  produce  only  a  slight  muscular 
contraction.  Nevertheless  the  irritability  of  the  nerve 
remains  unimpaired,  as  shown  by  the  "  current  of  action. " 
Consequently  if  in  this  case  we  were  to  measure  the  de- 
gree of  irritability  of  the  nerve  by  the  effect  of  its  stimu- 
lation on  muscle,  we  should  clearly  come  to  a  wrong 
conclusion. 

However,  the  method  of  direct  measurement  of  the 
irritability  of  a  tissue  is  often  practically  not  feasible,  and 
we  then  have  to  resort  to  the  indirect  method  in  spite  of 
its  fallacies. 

The  degree  of  irritability  of  a  tissue  is  expressed  by  the  , 
inverse  proportion  between  the  strength  of  the  stimulus 
and  the  demonstrable  or  manifest  dynamic  change  pro- 
duced.    It  may  be  expressed  by  the  formula:  J  =  -grin 

which  I  denotes  irritability  while  the  denominator  St 
represents  the  stimulus,  and  the  numerator  D  the  demon- 
strable dynamic  change  produced  by  it. 

In  many  cases  the  disproportion  between  the  strength 
of  the  stimulus  and  the  amount  of  demonstrable  dynamic 
changes  wrought  by  it  is  very  great,  the  amount  of  en- 
ergy evolved  by  the  stimulation  being  often  ten  times  or 
even  hundreds  of  times  greater  than  the  amount  of  energy 
represented  in  or  spent  by  the  stimulus  itself. 

Verworn  gives  the  following  interesting  Instance  in 
substantiation  of  this  statement:  "A  nerve-muscle  pre- 
paration is  suspended  on  a  myograph,  the  muscle  is 
loaded  with  a  weight  of  100  gm.  and  its  nerve  is  laid  over 
a  glass  plate  supported  by  a  stand  (Fig.  2965).  Upon 
the  nerve  rests  a  small  alum- 
inum pan  having  a  sharp  keel ' 
on  the  lower  side,  and  into 
this  a  weight  of  10  gm.  falls 
from  a  height  of  about  10  cm. 
At  the  moment  of  stimulation 
the  muscle  contracts  and  raises 
the  100  gm.  about  1  cm.  Here 
the  quantity  of  energy  that 
corresponds  to  the  work  of  the 
muscle  is  approximately 


ten    times    greater    than 
the   quantity  of   energy 
that   has  operated  as   a 
stimulus  upon  the  mus- 
cle." 
A  very  striking  parallel 
fact    from    the 
inorganic  world 
is  familiar:  The 
spark     from    a 
small    battery 
which,    applied 
tcJ    the    human 
body     gives     a 
hardly      notice- 
able sensation,  is  sufficient  to  blow  up  a  whole  house  if 
applied  to  a  definite  quantity  of  nitroglycerin  in  the 
proper  manner. 

In  accordance  with  the  law  of  the  preservation  of 
energy  this  disproportion  must  be  explained,  not  by  the 
addition  of  energy  not  before  existent,  but  by  the  trans- 


FiG.  2965.— Mechanical  Contrivance  (or  Demon- 
strating the  Disproportion  hetween  Stimulus 
and  Effect  of  Stimulus.  (From  Verworn.) 
For  details  see  the  text. 


formation  of  one  form  of  energy  into  another  form— for 
instance,  of  chemical  energy  into  physical  energy. 

However,  while  in  the  instance  of  the  spark  exploding 
the  nitroglycerin,  the  produced  effect  is  to  a  great  degree 
independent  of  the  size  of  the  "stimulus,"  inasmuch  as  a 
small  spark  applied  to  a  certain  quantity  of  nitroglycerin 
will  produce  no  less  explosive  effect  than  a  large  flame 
applied  to  the  same  quantity,  this  does  not  hold  true  or 
at  least  is  not  the  rule  for  the  phenomena  of  irritability 
in  animal  and  vegetable  life.  Here — and  this  is  especially 
true  for  the  nervous  and  muscular  systems — very  fre- 
quently the  manifest  dynamic  change  produced  by  a 
stimulus  increases  with  the  size  of  the  latter,  but  only 
up  to  a  certain  point ;  beyond  that  point  it  rapidly  dimin- 
ishes and  the  stimulus  then  rapidly  reaches  that  size 
which  causes  death  of  the  tissue. 

Here  a  definition  of  the  term  stimulus  is  in  order.  In 
harmony  with  the  definition  of  irritability,  a  stimulus 
may  be  defined  as  any  agency  which  is  capable  of  pro- 
ducing manifest  or  demonstrable  changes  of  dynamics  in 
the  tissue  on  which  it  acts ;  changes  that  may  be  directly 
demonstrable  in  the  stimulated  tissue  itself  or  indirectly 
by  the  effects  on  some  other  tissue,  as  has  already  been 
explained  in  the  case  of  nerve  and  muscle. 

This  definition  comes  very  near  that  of  Verworn,  who 
distinguishes  the  vital  phenomena  as  spontaneous  phe- 
nomena— when  all  the  external  conditions  remain  un- 
changed, and  phenomena  of  stimulation — when  other  in- 
fluences act  upon  them,  and  who  accordingly  defines  a 
stimulus  as  every  change  of  the  external  agencies  that 
act  upon  an  organism.  This  definition  has  been  slightly 
modified  by  us  in  view  of  the  fact  that,  as  Verworn  him- 
self remarks,  a  strict  dividing  line  between  spontaneous 
phenomena  and  phenomena  of  stimulation  cannot  he 
drawn.  Wherein  our  definition  corresponds  with  that  of 
Verworn,  however,  is  that  both  depressive  as  well  as  ex- 
citing agencies  are  included  in  the  definition  of  stimuli, 
and  this  is  perfectly  appropriate  if  one  considers  that  in 
many  cases  it  is  very  difficult,  if  not  next  to  impossible, 
to  state  whether  the  effect  of  the  stimulation  is  depressive 
or  exciting.  In  this  connection  the  existence  of  inhibi- 
tory nerve  fibres  and  nerves  should  be  called  to  mind,  the 
excitation  of  which  produces  a  depressive  instead  of 
exciting  effect  on  the  tissue  (muscular,  glandular, 
etc.)  which  it  innervates,  and  yet  the  agency  which 
thus  acts  on  said  nerve  or  nerve  fibres  must  he  called 
a  stimulus. 

As  to  the  kinds  of  stgencies  that  may  act  as  stimuli, 
such  are  very  numerous  and  may  be,  according  to  Ver- 
worn, classified  into  chemical,  mechanical  (including 
sound  vibrations),  thermic,  photic,  and  electrical. 

Another  distinction  to  be  made  is  between  the  exciting 
and  the  depressing  effects  of  a  stimulus,  by  which  is  meant 
the  increase  or  diminution  respectively  of  the  activity  or 
function  of  the  stimulated  tissue.  Almost  every  kind  of 
stimulus  probably  may  have  either  effect,  according  to 
the  intensity,  duration,  and  otlier  attributes  of  the  stimu- 
lus. 

The  responsiveness  to  all  kinds  of  stimuli  can  be  traced 
down  to  the  lowest  forms  of  life  in  the  animal  scale  and 
is  seen  also  in  plants.  As  an  instance  of  the  irritability 
of  certain  plants  to  mechanical  stimuli,  one  may  mention 
that  of  Mimosa  pudica,  the  leaves  of  which  fold  together 
when  the  plant  is  shaken ;  or,  again,  electrical  currents 
have  been  seen  to  increase  granular  streamings  in  proto- 
plasm of  plants,  such  as  Nitella  and  Tradescantia  (quoted 
from  Verworn). 

No  less  interesting  is  the  narcosis  of  plants  as  observed 
by  Claude  Bernard,  who  found  that  under  the  influence 
of  chloroform  certain  Algae  (spirogyra)  cease  to  evolve 
oxygen,  certain  Diatomese  cease  to  secrete,  and  growth 
and  division  of  plant  seeds  become  arrested ;  while  M'" 
mosa  pudica,  when  under  the  influence  of  ether,  entirely 
loses  its  above  metitioned  responsiveness  to  mechanical 
stimulation. 

The  effect  of  mechanical  stimulation  on  bacteria  was 
shown  by  Horvath  (confirmed  by  Mellzer),  who  observed 
not  only  inhibition  of  growth  but  even  death  and  granu- 
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lar  disintegration  of  these  micro-organisms  as  tlie  result 
of  regular  vibrations. 

Tliat  bacteria  too  may  be  excited  by  light  is  shown  in 
the  Bacterium  photometricum,  the  tlagellum  of  which 
moves  under  exposure  to  light,  but  ceases  to  move  when 
the  amount  or  intensity  of  light  diminishes  beyond  a  cer- 
tain level. 

In  amoebae  and  amoeba-like  rhizopods  responsiveness 
to  all  kinds  of  stimuli — chemical,  mechanical,  thermic, 
photic,  and  electric — has  been 
seen  by  Bngelmann,  Max 
Schultze,  Kuhne,  Verworn, 
and  others.     (See  Fig.  3966.) 

The  ciliary  and  flagellar 
motion  of  infusoria  too  has 
been  found  to  be  influenced 
by  all  the  above  kinds  of 
stimuli  In  the  direction  of  ac- 
celeration as  well  as  that  of 
retardation.  Narcotics,  such 
as  ether  and  chloroform,  re- 
tard this  movement  (Engel- 
mann) ;  high  temperatures  up 
to  a  certain  point  accelerate 
and  low  temperatures  retard 
it. 

An  adaptability  of  amoeba- 
like organisms  to  stimuli  of 
all  classes,  brought  about  by 
gradually  increasing  the 
amount  of  stimulation,  has 
been  demonstrated  by  Engelmann.  This  author  noticed 
particularly  that  Actinospherium,  a  rhizopod,  if  placed 
in  salt  solutions  of  gradually  increasing  strength,  could 
finally  be  made  to  extend  its  pseudopodia  in  solutions  of 
such  concentration  as  would  have  made  it  contract  im- 
mediately to  a  ball  and  eventually  would  have  produced 
death,  had  it  been  brought  into  them  directly. 

A  parallel  phenomenon  in  higher  animals  is  observed  in 
the  adaptability  of  the  organism  to  such  poisons  as  mor- 
phine and  the  like. 

However,  this  adaptability  is  by  no  means  the  rule, 
since  in  the  case  of  the  rectal  and  vesical  sphincters,  for 
instance,  as  Verworn  points  out,  the  response  continues 
the  same  in  spite  of  the  prolonged  stimulation  to  which 
they  are  subject. 

In  the  course  of  evolution  of  the  animal  series  the  use 
of  organs  or  tissues  for  particular  purposes  leads  to  such 
a  differentiation  that  each  organ  or  tissue  becomes  excit- 
able particularly  by  a  definite  kind  of  stimulus.  An  in- 
stance of  this  is  the  retina,  the  exquisite  responsiveness 
of  which  to  photic  stimuli  makes  it  adapted  for  the  pur- 
pose of  vision.  This  is,  however,  not  due  solely  to  the 
photic  responsiveness  of  the  retina,  but  is  greatly  fur- 
thered by  the  refractive  apparatus  of  the  eye  and  the 
arrangement  of  the  retinal  elements,  which  make  it  pos- 
sible to  concentrate,  differentiate,  and  isolate  the  stimu- 
lations in  the  most  perfect  manner  for  the  particular  pur- 
pose of  vision. 

Moreover,  experiences  with  the  Roentgen  rays  have 
convinced  us  that  even  in  the  highly  differentiated  or- 
ganism of  man  the  retina  is  not  the  only  tissue  that  can 
be  stimulated  by  light.  The  deep  trophic  cutaneous  dis- 
turbances following  long  exposures  to  this  kind  of  light 
bear  out  this  statement ;  and  similarly,  sound  vibrations, 
although  finding  a  particularly  responsive  recipient  in 
the  peculiarly  constructed  auditory  apparatus  of  the  laby- 
rinth, evidently  also  have  some  effect  on  other  tissues. 

The  irritability  par  excellence  of  nerve  tissue  is  shown 
among  othei:  things  by  comparison  with  that  of  amcsbfe, 
since  nerve  fibres  are  put  into  activity  by  extremely 
feeble  galvanic  currents,  while  amcsbae  demand  much 
stronger  currents  for  this  effect. 

Threshold  and  Threshold  Valve  of  Stimulation. — Very 
feeble  stimuli  cause  no  visible  or  demonstrable  effects  on 
the  stimulated  or  other  tissues.  By  gradually  increasing 
the  intensity  of  the  stimulus  a  point  is  finally  reached 
when  its  effect  becomes  just  perceptible  or  demonstrable. 


This  point  is  called  the  threshold  of  stimulation  and  the 
intensity  of  the  stimulus  producing  this  minimal  effect  is 
called  the  threshold  value  of  stimulation.  This  threshold 
value  is  not  an  immutable  entity  but  dependent  on  the 
demonstrable  effect  that  is  expected,  as  well  as  on  other 
factors. 

For  instance,  the  threshold  value  for  a  stimulation  of 
the  planta  pedis  might  be  that  degree  of  stroking  which 
is  sufficient  to  produce  a  plantar  reflex ;  or  it  might  be 


Fig.  2966.— Actinospherium  Under  Chemical  Stimulation.     (From  Verworn.) 
alightly  stimulated ;   c,  strongly  stimulated. 


a.  Unstimulated; 


that  degree  of  stroking  which  just  suflSces  to  give  a  con- 
scious tactile  impression.  The  first  would  be  the  thresh- 
old value  of  reflex,  the  other  the  threshold  value  of  con- 
scious perception  for  the  tactile  stimulus. 

For  a  motor  nerve  the  threshold  value  of  stimulation 
is  usually  measured  by  the  intensity  of  the  stimulus  re- 
quired to  produce  a  minimal  contraction  of  the  muscle 
supplied  by  it ;  but  we  have  seen  in  the  instance  of  curare 
poisoning,  which,  by  a  paralysis  of  the  endings  of  a  motor 
nerve,  prevents  or  impedes  the  transmission  of  the  im- 
pulse from  nerve  to  striated  muscle,  that  the  degree  of 
muscular  contraction  does  not  give  us  any  true  measure 
of  the  irritability  of  the  neive  and  consequently  not  of 
the  threshold  value  of  stimulation  of  the  nerve. 

Another  factor  influencing  the  threshold  value  is  the 
amount  of  "  charging  "  existing  in  a  given  nerve  or  nerve- 
cell  group  previous  to  the  stimulation.  If,  for  instance,  a 
cell  group  from  which  a  motor  nerve  takes  its  origin  is 
acted  upon  from  some  source  or  other  by  a  temporary 
nerve  impulse  or  by  a  continuous  stream  of  nerve  im- 
pulses (tonus)  just  wea'k  enough  not  to  produce  a  muscu- 
lar contraction,  then  a  very  small  amount  of  additional 
stimulation,  whether  such  is  a  voluntary  nerve  impulse, 
a  sensory  stimulation  acting  by  way  of  reflex,  or  an  ex- 
ternal direct  stimulus,  would  suflice  to  transform  the  la- 
tent into  potent  energy  and  thus  to  cross  the  threshold  of 
stimulation. 

On  the  other  hand  the  nerve  impulses  acting  on  a  given 
cell  group  at  the  moment  of  an  intended  stimulation  may 
be  antagonistic  to  the  latter  and  thus  increase  its  threshold 
value  in  a  corresponding  degree. 

B.  Onvf  {Onufrowicz). 
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Lee,  London,  Macmillan  Co.,  1899. 

ISCHL  is  one  of  the  most  frequented  spas  of  Austria, 
being  often  visited  by  the  Emperor  and  many  of  the  no- 
bility. It  is  situated  in  the  centre  of  the  "  Salzkammer- 
gut,"  in  a  beautiful  Alpine  valley,  at  the  point  where  the 
little  river  Traun  empties  into  the  Ischl.  Its  elevation  is 
about  fifteen  hundred  feet  above  the  level  of  the  sea.  It 
possesses  a  mild,  moist  climate,  the  average  temperature 
from  May  to  the  end  of  September  being  61°  F.  Show- 
ers are  very  frequent  during  the  early  part  of  the  sum- 
mer, but  the  sandy  soil  absorbs  the  water  quickly,  so  that 
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the  walking  is  seldom  rendered  unpleasant.  In  the 
neighborhood  of  the  salt  works  the  atmosphere  is  very 
similar  to  that  of  the  seashore. 

The  salt  hills  of  Ischl  and  Hallstadt  contain  natural 
salt  veins,  consisting  of  saliferous  clay  mixed  with  gyp- 
sum, resting  upon  limestone  seamed  with  marl  and  clay. 
Pure  water  is  conveyed  hither  in  pipes,  becomes  satur- 
ated with  the  salts,  and  the  brine  then  flows  into  the 
salt  houses  in  Ischl  and  Bbensee.  The  following  is  the 
composition  of  the  brines  coming  from  the  Ischler  and 
Hallstadter  hills,  calculated  in  parts  per  1,000: 


Sodium  chloride 

Magnesium  chloride 
Magnesium  bromide 
Potassium  sulphate  . 
Sodium  sult>hate. . . . 
Calcium  sulphate . . . 

Total  solids 


271.63 


Hallstadter 

Ischler 

brine. 

brine. 

255.26 

236.13 

4.94 

.93 

.16 

.06 

4.62 

.69 

3.25 

3.84 

3.40 

3.84 

The  baths  are  prepared  by  mixing  these  two  brines  in 
the  propol'tion  of  one-third  Ischl  and  two-thirds  Hall- 
stadt,  to  which  is  often  added  a  decoction  of  pine  needles. 
There  are  also  facilities  for  mud  baths  and  for  inhalations 
of  salt  spray. 

Tliere  are  also  several  mineral  springs  at  Ischl.  The 
following  is  their  composition,  computed  in  parts  per 
1,000: 


Schwefel- 

Klebelsberg- 

Marla- 

quelle. 

quelle. 

Louisenquelle. 

Calcium  carbonate 

0.092 

0.015 

0.197 

Magnesium  carbonate. . 

.011 

.010 

Calcium  sulphate 

.459 

.244 

.078 

Potassium  sulphate 

.024 

.018 

Sodium  sulphate 

4.125 

.274 

.071 

Magnesium  chloride  . . . 

.732 

.406 

.098 

Sodium  chloride 

17.005 

5.U8 

5.580 

Total  solids 

22.437 

6.086 

6.034 

In  the  sulphur  spring  (Schwefelquelle)  there  is  a  con- 
siderable amount  of  free  sulphureted  hydrogen  gas. 

In  addition  to  its  being  a  fashionable  watering-place, 
Ischl  enjoys  a  well-deserved  reputation  as  a  health  resort! 
The  climate  and  the  waters  combine  to  render  it  admir- 
ably adapted  for  the  treatment  of  nervous  and  irritable 
individuals,  and  of  those  debilitated  by  disease,  dissipa- 
tion, or  too  rapid  growth.  Children  suffering  from 
scrofulous  troubles  are  often  much  benefited  by  a  visit  to 
the  place.  Inhalations  of  the  brine  spray  are  used  in  the 
treatment  of  chronic  catarrhal  affections  of  the  air  pas- 
sages, and  many  female  disorders  are  relieved  bv  brine 
baths.  ■' 

The  accommodations  at  Ischl,  at  least  up  to  within  a 
few  years,  have  been  rather  inadequate  for  the  large 
number  of  visitors ;  the  cost  of  living  is  in  consequence 
somewhat  high.  There  are  many  private  villas  in  the 
place,  and  the  scenery  in  the  valley  is  charming.* 

The  beautiful  situation  and  the  mild,  equable,  soothing 
climate,  and  innumerable  charming  excursions  round 
about,  all  conspire  to  render  Ischl  a  delightful  spot  for  a 
longer  or  shorter  visit  in  the  season,  which  lasts  from 
July  to  the  end  of  September. 

It  is  an  excellent  resort  for  an  '"after-cure."  Besides 
the  diseases  above  mentioned,  there  may  be  added  neu- 
ralgia, anfcraia,  and  rheumatoid  arthritis,  which  are  said 
to  improve  from  a  residence  here.  It  is  still  an  expensive 
and  fashionable  resort,  but  the  accommodations  are  said 
to  be  excellent.  There  is  a  fine  Kurhaus,  two  bath 
houses,  where  brine,  sulphur  and  pine  baths,  and  brine 
vapor  baths  are  given.     The  "milk  and  whey  cure"  is 

*  Up  to  this  point  the  text  of  the  original  edition  has  been  followed. 

— <£,.  O.  0. 
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also  another  resource  of  the  place.  The  number  of  in- 
habitants is  about  7,000,  and  there  are  nearly  6,000  visi- 
tors. 

The  shortest  route  from  England  is  via  Cologne  to 
Munich,  thence  via  Salzburg  to  Ischl.  It  is  1,048  miles 
distant  from  Paris. 

Although  he  visited  it  some  years  ago,  the  writer  still 
vividly  remembers  the  beautifully  shaded  avenue  which 
is  one  of  the  features  of  the  place.        Edward  0.  Otis. 

I S I N  G  LASS. — ICHTHYOCOLLA.  "  The  swimming-blad- 
der of  Acipenser  Ilvso  Linn.,  and  of  other  species  of  Aci- 
penser  (Class,  Pisces;  Order,  Sturiones) "  (U.  S.  P.). 

Isinglass  is  prepared  from  these  sturgeons,  mostly  of 
the  tributanes  of  the  Black  and  Caspian  seas  where  they 
are  very  largely  consumed  for  food,  by  opening  and  re- 
moving their  air  reservoirs,  splitting  or  slicing  them, 
macerating  them  to  remove  their  mucous  surfaces,  and 
drying;  the  tripe-like  membranes  are  then  rolled  in 
cylinders  (staple  isinglass),  folded  in  folios  (leaf  or  book 
isinglass),  or  done  in  some  other  more  or  less  fantastic 
shape.  Its  ordinary  form  in  this  market  is  that  of 
"sheets,"  of  irregular  size  and  shape;  it  is  stiff,  of  a 
horny  or  pearly  appearance,  whitish  color,  semitranspar- 
ent,  somewhat  iridescent,  tough,  and  flexible,  but  with- 
out taste  or  odor.  Isinglass  almost  completely  dissolves 
in  boiling  water,  the  structural  character  disappearing 
completely.  Besides  this,  which  is  generally  known  as 
Russian  isinglass,  and  is  in  this  country  very  expensive, 
the  swimming-bladders  of  the  hake  and  other  fishes  are 
manufactured  into  sheets  and  ribbons  of  thin,  Hght- 
brownish,  gelatinous  tissue,  known  as  American  isinglass. 
Its  properties  are  similar  to  those  of  the  above,  but  it  is 
darker-colored  and  not  so  absolutely  free  from  taste  and 
odor. 

Isinglass  consists  of  about  ninety-nine  per  cent,  of 
pure,  white,  fine,  and  adhesive  gelatin,  which  forms  a 
jelly  with  twenty-four  parts  of  water.  Its  medical  and 
dietetic  qualities  are  identical  with  those  of  other  pure 
gelatins,  which  are  frequently  substituted  for  it.  Its 
only  medical  use  is  in  the  preparation  of  water  plasters 
(isinglass  plasters,  court  plasters,  etc.),  which  are  essen- 
tially silk  or  linen  cloth,  varnished  with  a  thin  layer  of 
the  isinglass,  and  backed  with  some  waterproof  varnish, 
like  that  of  gutta-percha  or  tolu. 

Such  a  plaster  is  oflicial  under  the  title  Emplastrum 
ichthyocoUce.  i 

Japanese  isinglass  has  already  been  considered  under 
'' Agar- Agar."  W.  P.  BoUes. 

ISOLATION  HOSPITALS.— In  the  present  article  it  is 
proposed  to  deal  only  with  such  portions  of  the  subject 
as  come  within  the  province  of  the  medical  man. 

In  modern  daj's  the  term  "  pest  house  "  no  longer  ex- 
presses the  attitude  of  the  public  toward  the  segregation 
of  infectious  diseases.  The  necessity  of  isolating,  in  some 
way  or  other,  individuals  affected  with  such  diseases,  had 
already  made  itself  evident  in  the  middle  ages.  Com- 
munities had  begun  to  recognize  the  advantages  of  iso- 
lation in  times  of  epidemics,  but  had  not  learned  the  value 
of  dissociating  it  from  surroundings  calculated  to  arouse 
horror  or  repugnance.  The  modern  aim  has  been  to 
make  the  conditions  of  care  and  treatment  such  as  to  in- 
vite the  confidence  of  the  public.  When  a  community 
possesses  an  infectious  hospital  in  which  the  interests  of 
the  patient  are  known  to  be  better  served  than  by  any 
other  means,  a  great  point  has  been  gained.  In  Brigh- 
ton, England,  for  instance,  over  eighty  per  cent,  of  all 
persons  with  contagious  disease  in  the  city  go  to  the  iso- 
lation hospital  for  treatment.  The  law  iu  England  au- 
thorizes the  health  authorities  to  insist  upon  treatment, 
in  hospital,  of  all  persons  affected  with  a  contagious  dis- 
ease whose  surroundings  are  such  that  home  treatment 
would  constitute  a  source  of  danger  to  others  (Pubhc 
Health  Act,  1875).  England  was  the  first  country  to 
adopt  such  a  regulation.  Sending  away  the  sick  mem- 
ber of  the  family  leaves  the  house  free  from  the  irksome 
quarantine,  greatly  lessens  the  expense,  and,  if  the  hos- 
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W,  Patients'  Wardrobes. 

X,  Dumb-waiters. 

T,  Water-closets. 

Z,  Connecting  Corridors. 
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P.B,  Physicians'  Rooms. 

JE.B,  Examining-rooras. 

B.  W.  Double  Ward. 

O.B,  Operating-rooms. 
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Isinglass. 
Isolation  Hospitals. 


pital  is  properly  built  and  managed,  gives  the  patient  a 
better  chance  of  recovery. 

The  legal  right  to  construct  infectious  hospitals  should 
be  vested  in  municipal  authorities,  as  part  of  the  regular 
functions  of  their  board  of  health.  In  cases  of  private 
institutions  for  infectious  disease  it  seems  proper  that 
some  supervision  should  be  exercised  by  health  boards, 
in  order  to  make  sure  that  the  necessary  precautions  are 
observed.  Such  a  supervision  would  also  secure  protec- 
tion for  the  interested  parties  in  actions  for  damages  al- 
leged to  be  due  to  infectious  hospitals,  etc. 

Isolation  hospitals  may  be  divided  into  four  classes,  in 
accordance  with  the  different  conditions  which  may  exist 
in  the  community.  They  are :  (1)  Relatively  large  hospi- 
tals, serving  the  requirements  of  cities ;  (3)  cottage  hospi- 
tals and  those  required  in  small  towns ;  (3)  isolation  wards 
or  pavilions,  in  connection  with  general  or  special  hospi- 
tals ;  (4)  isolation  hospitals  for  schools,  institutions,  etc. 
In  all  essential  respects  the  second  and  fourth  classes  are 
virtually  the  same. 

The  Site. — This  should  not  be  chosen  in  a  thickly  set- 
tled residential  district,  nor  should  it  be  situated  incon- 
veniently far  frohi  the  population  which  it  is  intended  to 
serve.  Preferably  a  site  with  open  space  surrounding  or 
adjoining  it  should  be  selected;  the  neighborhood  of 
buildings  devoted  to  large  commercial  enterprises,  which 
of  themselves  would  check  local  building  of  residences, 
without  at  the  same  time  giving  rise  to  any  nuisance 
(noise,  dust,  odors,  etc.),  often  forms  a  satisfactory  spot. 
Remoteness  is  to  be  avoided,  as  it  has  been  found  that 
the  distance  at  which  the  danger  of  infection  by  air  can 
be  eliminated  for  ordinary  infectious  diseases,  is  at  most 
one  hundred  feet  in  the  case  of  adjacent  buildings.  In 
the  City  Hospital  at  Boston  it  has  been  shown  by  experi- 
ence that  the  frequency  of  occurrence  of  cases  in  the  im- 
mediate vicinity  of  the  isolation  hospital  is  less  than  the 
average  for  other  parts  of  the  town.  The  observations 
made  by  the  Local  Government  Board  on  this  point  (Re- 
port of  Medical  Health  Officer,  L.  G.  B.,  1881)  are  very 
striking.  An  extensive  inquiry  made  by  Thorne-Thorne 
and  Shirley-Murphy  brought  out  the  fact  that  even  where 
large  fever  hospitals  were  situated  within  one  hundred 
feet  of  dwellings  no  transmission  appeared  to  take  place 
by  means  of  air  or  dust  in  cases  of  scarlet  fever  or  typhus 
fever.  The  distances  referred  to  were :  79  feet,  55  feet, 
49  feet,  36  feet,  and  in  one  case  only  29  feet.  A  distance 
of  90  feet  between  the  City  of  London  Workhouse  and 
the  Homerton  Fever  Hospital  was  apparently  sufficient  to 
pi'event  the  occurrence  of  infection.  The  Local  Govern- 
ment Board  lays  down  40  feet  as  a  minimum  distance  be- 
tween a  fever  hospital  and  the  nearest  point  where  the 
public  are  exposed,  the  space  being  called  the  "  sanitary 
zone."  The  same  distance  is  enforced  as  a  minimum 
between  various  pavilions  or  outbuildings  of  the  hospital 
and  applies  to  any  outbuilding,  temporary  extension, 
etc.,  none  of  which  must  be  less  than  40  feet  from  the 
one  nearest  to  it. 

In  the  case  of  smallpox  hospitals  the  inquiry  showed 
that  where  there  was  an  aggregation  of  only  a  few  cases 
no  instance  of  the  spread  of  infection  through  the  air  oc- 
curred. On  the  other  hand,  the  case  of  the  Fulham 
Smallpox  Hospital  (studied  by  Dr.  W.  H.  Power)  fur- 
nished very  striking  evidence  of  a  contrary  nature.  It 
was  found  that  a  much  larger  number  of  cases  of  small- 
pox, occurred  in  the  vicinity  of  this  hospital  than  in  other 
parts  of  the  town,  and  that  the  majority  of  these  patients 
lived  within  the  area  over  which  the  prevailing  winds 
passed  after  crossing  the  hospital  property.  So  far  as 
could  be  ascertained,  this  outbreak  of  smallpox  was  due 
entirely  to  the  transportation  of  the  infection  by  means 
of  air  currents.  The  Local  Government  Board  therefore 
forbade  the  erection  of  a  smallpox  hospital  "  (1)  on  any 
site  where  it  would  have,  within  one-quarter  mile  of  it 
as  a  centre,  either  a  hospital,  whether  for  infectious  dis- 
eases or  not,  or  a  workhouse,  or  any  similar  establish- 
rnent,  or  a  population  of  150  to  300  persons ;  (3)  on  any 
site  where  it  would  have  within  one-half  mile  of  it,  as  a 
centre,  a  population  of  500  to  600  persons,  whether  in  one 


or  more  institutions  or  in  dwelling  houses.''  The  Board 
found  it  advisable  not  to  sanction  the  establishment  of 
infectious  hospitals  unless  it  was  agreed  that  cases  of 
smallpox  should  not  be  received  or  treated  at  the  same 
time  with  other  infectious  diseases. 

Attempts  to  deal  with  the  outgoing  air  of  smallpox 
hospitals  by  passing  it  through  furnaces  or  by  filtering, 
etc.,  have  not  been  found  to  work  successfully.  Upon 
this  latter  point,  it  should  be  stated,  the  observations  are 
not  exhaustive.  On  the  other  hand,  the  evidence  from 
the  inspection  of  the  provincial  institutions  in  England, 
where  smallpox  and  other  diseases  were  simultaneously 
treated,  but  in  separate  pavilions,  did  not  show  that  they 
were  frequently  the  centres  from  which  infection  spread 
to  the  neighboring  population. 

The  danger  of  infection  is  due  less  often  to  the  nearness 
to  the  hospital  than  to  the  way  in  which  it  is  managed. 
The  wisdom  of  the  Local  Government  Board  in  establish- 
ing the  rule  that  there  shall  be  erected  a  close  fence  six 
and  one-half  feet  high  round  the  entire  grounds  of  such 
an  institution,  is  sufficiently  obvious. 

Capacity  of  Hospital. — It  has  been  found  in  England 
that  about  one  bed  per  one  thousand  inhabitants  is  needed 
for  infectious  cases.  The  requirements  of  villages  and 
small  towns  are  practically  identical,  and  the  necessity  of 
providing  for  an  effective  isolation  previous  to  the  first 
case  of  infectious  disease  is  imperative  in  order  to  prevent 
epidemics.  Accommodation  somewhat  in  excess  of  the 
ordinary  needs  of  the  locality  should  be  furnished,  so 
that  recourse  to  temporary  additions  may  be  seldom 
needed  and  expense  thus  saved.  This  also  allows  for 
increased  demands  owing  to  growth  of  population.  Ac- 
•commodation  for  administrative  purposes  should  be  fur- 
nished in  excess  of  what  is  actually  required  for  the 
wards  ordinarily  in  use,  so  that  it  may  also  prove  ade- 
quate to  the  extra  demands  made  upon  it  in  time  of  epi- 
demic. The  minimum  requirements,  in  the  case  of  a 
village,  call  for  accommodations  suitable  for  isolating 
four  patients — two  of  each  sex. 

Arrangement. — The  hospital  should  be  so  arranged 
that  each  disease  may  be  treated  in  a  separate  building. 
In  most  establishments  there  are  separate  pavilions  for 
scarlet  fever  and  diphtheria.  In  addition  to  the  isola- 
tion or  observation  wards,  administration  buildings,  etc., 
some  provision  should  be  made  for  the  reception  of  a 
few  smallpox  or  other  pestilential  cases,  in  order  to  save 
the  expense  of  maintaining  an  empty  smallpox  hospital 
during  the  periods  of  time  intervening  between  epidemics. 
The  convenience  to  the  public  of  having  accommodations 
for  cases  of  measles  and  whooping-cough  is  greatly  ap- 
preciated, but,  unfortunately,  such  accommodations  are 
provided  in  only  a  small  proportion  of  existing  institu- 
tions. Where  tuberculosis  is  not  provided  for  by  special 
sanatoria,  the  patients  should  be  received  in  separate 
wards  or  pavilions.  In  England  pavilions  for  typhoid 
cases  are  often  provided. 

Cost. — For*  a  small  cottage  hospital  (see  below),  the 
cost  averages  from  eight  thousand  to  fifteen  thousand 
dollars ;  for  one  large  enough  to  accommodate  from  forty 
to  fifty  patients  the  expense  will  run  from  fifty  thousand 
to  one  hundred  thousand  dollars.  The  cost  of  the  main- 
tenance of  infectious  patients  in  the  Boston  City  Hospital, 
was  found,  for  the  year  1900,  to  be  $6.34  per  week  per 
head,  or  $33. 53  per  case  (exclusive  of  antitoxin).  In  small 
establishments  the  cost  per  patient  is  higher,  and  may 
reach  $100.  The  expense  is  mainly  due  to  the  necessity 
of  providing  a  relatively  large  staff,  the  actual  mainten- 
ance of  the  patients  costing  rather  less  than  in  general 
hospitals. 

Plans. — The  plans  for  a  cottage  hospital  recommended 
by  the  Local  Government  Board  in  their  circular  of  1895* 
will  be  found  valuable  as  a  guide.  The  accommodations 
comprise:  (1)  An  administrative  building  with  receiving 
room,  quarters  for  staff,  nurses,  and  attendants,  kitchen 
(if  not  separately  placed) ;  (3)  wards ;  (3)  outbuildings, 
disinfecting   chamber,   mortuary,   laundry,   ambulance, 

*  Eyre  &  Spottiswoode,  London ;  price  one  penny. 
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stables,  etc.  The  municipal  disinfection  may  be  operated 
in  connection  with  the  hospital,  the  arrangement  being 
found  to  work  smoothly. 

When  for  any  reason  a  special  hospital  cannot  be  con- 
structed, the  next  best  thing  is  to  secure  the  use  of  a 
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PIG.  2967.— Plan  of  Cottage  Hospital  Eecommended  by  Local  Govern- 
ment Board. 

suitable  dwelling  which  may  be  placed  in  the  charge  of 
a  man  and  his  wife  who  are  willing  and  competent  to 
take  suitable  care  of  cases  of  this  nature. 

The  minimum  requirements  for  four  persons  enabling 
two  diseases  to  be  dealt  with  is  shown  in  Pig.  3967,  this 
would  be  more  efficient  if  it  provided  for  the  separation 
of  sexes,  having  two  separate  wards  instead  of  one  ward 
with  two  beds.  The  use  of  the  veranda  as  a  means  of 
communication  is  a  good  plan,  and  it  will  be  noticed  that 
the  bath  is  movable.  The  condi- 
tions are  as  simple  as  possible,  and 
provide  for  a  dry  earth  closet  system. 
The  arrangement  of  buildings 
upon  a  restricted  site  is  shown  in 
Fig.  3968.  ^ 

In  Fig.  3969 
are  shown  the 
plans  for  two 
cottage  infec- 
tious hospitals 
of  from  six  to 
ten  beds,  with  a 
drainage  by  the  water-carriage  sys- 
tem. These  are  satisfactory  except 
in  the  want  of  provision  for  an  obser- 
vation ward. 

Fig.  3970    furnishes  a  plan   of  a 
larger  hospital,  with  wards  or  pavil- 
ions for  twelve  infectious  cases.   The 
amount  of  air  space  provided  per  head  is  3,000  cubic  feet 
with  144  square  feet  per  bed.     The  dimensions  of  the 
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For  cottage  hospitals  convenient  dimensions  arer 
Larger  wards,  36'  x  33',  small  33'  x  13',  same  cubic  space 
(ceilings  14'  high) ;  nurses'  bedrooms,  15'  x  10' ;  kitchens 
15.5'  X  13';  doctor's  room,  13'  x  9';  matron's,  13'  x  11'- 
two  bedrooms,  13'  x  11';  servant's  bedroom,  9'  x  7'' 
mortuary,  14'  x  11';  ambulance  shed,  14'  x  11';  disinfect- 
ing room,  13'  x  11';  wash-house,  13'  x  11'. 

There  should  be  also  a  discharge  room  and  a  store  for 
clean  clothes,  detached  both  from  the  wards  and  from 
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Fig.  2969.— Plans  Furnished  by  the  Local  Government  Board  for  Two 
Cottage  Infectious  Hospitals-one  for  six  and  the  other  for  ten 
beds. 

the  administration  building,  for  the  final  disinfection  of 
the  patients  on  leaving  the  hospital.     The  dimensions  of 
these  rooms  are : 
Discharge  room  and  dressing-rooms,  8'  x  10',  10'  x  6', 

10'  X  11';     shower 
bathroom,    10'  x  4}' ; 
..t^:^^-^'^^  W.-^^'^^^S^  patients'    bathroom, 

■f^^^  ^=yy^  ^^^^  10'  X 9' ;  nurses'  bath- 

room,   10'  X  8' ;    pa- 
tients'   dressing- 
room,  8'  X 10' ;  nurses' 
dressing- 

AIR  aSATINS  BEHIND  EACH  BED     ^.i^nTTI      R'tIO'' 

"  clothes  store, 

18'  X  8'. 

It  is  essen- 
tial that  com- 
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Fig.  2968.  —  Example 
of  Arrangement  of 
Buildings  on  a  Re- 
stricted Site. 


CASEMENT  WINDOW.^ 


AIR  SRATING  AT  FLOOR  LEVEL  ' 


wards  are  given  in  the  plan. 


Fig.  2970.— Plan  of  a  Ward  PavUion  for  Twelve  Cases  of  Infectious  Disease.    (Plans  furnished 
by  the  Local  Government  Board.) 

munication  between  the  rooms  where  different  diseases 
are  treated  should  be  by  means  of  outside  passages  or  of 
corridors  which  should  be  open,  if  the  climate  permits  of 
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it,  and  in  any  case  separately  ventilated  from  the  rest 
of  the  building.  One  of  the  great  difficulties  in  cold 
climates  is  the  necessity  for  economizing  space  in  order 


Fig.  2971.— London  Fever  Hospital,  Isolation  Building. 

to  permit  of  an  economic  heating  arrangement.  Abun- 
dant facilities  for  bathing  and  disinfection  by  the  nurses 
and    attendants    are    re- 


situated  outside  the  buildings  so  that  communication 
can  be  had  with  any  flat  of  the  wards  without  passing 
through  any  other  wards.  The  relatively  large  number 
of  small  wards  and  separate  rooms  is  a  special  feature.' 
The  separate  blocks  are  provided  for  diphtheria  and  scar- 
let-fever patients,  with  some  separate  accommodation  for 
those  affected  with  measles  or  with  whooping-cough.  It 
will  be  seen  that  an  interval  of  forty  feet  for  all  buildings 
from  the  street  has  not  been  maintained  in  all  in- 
stances, but  the  minimum  distance  of  the  wards  to 
the  street  at  no  point  is  less  than  forty  feet. 

Gonst7-uction  and  JPuiimhing. — It  is  specially 
necessary  that  the  rules  as  regards  simplicity  of 
construction,  rounding  of  corners,  use  of  washable 
materials  for  flooring  and  walls,  etc.,  should  be 
strictly  followed  in  isolation  hospitals.  The  less 
furniture  the  better,  and  that  little  should  be  of  a 
kind  readily  disinfected  and  not  likely  to  collect 
dirt. 

To  facilitate  supervision  by  the  nurses  the  use 
of  glass  partitions  is  very  advantageous,  as  it  ab- 
solves the  attendant  from  the  necessity  of  spend- 
ing so  much  time  in  the  same  apartment  with  the 
patient.  In  the  new  wing  for  infectious  diseases 
in  the  Pasteur  Institute,  the  use  of  glass  parti- 
tions for  individual  patients  is  very  general. 

Free  ventilation  is  necessary  not  only  for  the 

well-being  of  the  patients  but  also  to  reduce  the 

danger  of  infection  by  free  dilution.     A  supply  of  warm 

fresh  air  is  of  course  the  best  available  means,  and  as 
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quired,  no  matter  how 
small  the  hospital  may 
be. 

The  arrangements  for  a 
large  hospital  for  infec- 
tious diseases  are  well  il- 
lustrated by  the  plans  of 
the  Department  for  In- 
fectious Diseases  of  the 
Boston  City  Hospital, 
which  is  a  model  estab- 
lishment of  its  kind,  easily 
the  best  on  this  continent, 
and  certainly  equal  to  any 
that  has  been  constructed 
in  Europe.  These  ar- 
rangements are  shown  in 
Plate  XXXVI.  It  will  be 
noticed  that  the  examina- 
tion room  and  attendants' 
rooms  are  situated  at  the 
entrance,  the  superinten- 
dent's and  matron's  rooms 
off  the  reception  hall 
communicating  with  all 
the  corridors  of  the  build- 
ing. The  connecting  cor- 
ridors are  covered  ways 

exposed  freely  to  the  air  and  open  at  the  sides.     The 
stairways  for  communication  between   the   blocks  are 
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FIG.  2973. —  Showing  Relations  of  the  Pavilion  lor  Infectious  Diseases  to  the  Other  Buildings  of  the 
Presbyterian  Hospital  In  New  York  City. 

the  buildings  are  usually  detached  and  widely  separated 
steam  heating  is  most  commonly  used.     Ventilation  by 
the  open  fireplaces  is  much  in  vogue 
in  England. 

In  small  hospitals  jacketed  stoves 
are  very  convenient  for  heating.  The 
apartments  of  the  staff  should  be  ven- 
tilated separately. 

No  special  arrangements  are  called 
for  with  reference  to  lighting,  beyond 
those  ordinarily  met  with  in  hospitals. 
'The  separation  of  the  kitchen  from 
the  wards  is  necessary,  and  as  a  result 
of  this  arrangement  some  difficulty  in 
transportation  of  the  food  supplied  is 
likely  to  occur. 
Boutine  of  Admission  and  Discharge. 
— ^aMX  lijiTToliH-^—  — On  admission  patients  should  be  re- 

FiG.  2972.-Massachusetts  General  Hospital-Isolating  Ward.  ceived  in  the  examining-room,  and  if 
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any  doubt  exists  as  to  the  nature  of  the  case,  should  be 
placed  in  the  observation  wards  until  a  diagnosis  has 
been  made.  Their  clothes  should  be  sent  to  be  disin- 
fected, and  they  should  receive  these  disinfected  clothes 
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Fir.  2974.— Plan  of  Isolated  Pavilion  of    the  Presbyterian   Hospital 
York  City. 

or  a  fresh  suit  upon  leaving.  Before  they  take  their  de- 
parture, however,  they  should  be  subjected  to  a  series  of 
baths,  this  being  especially  necessary  in  the  case  of  the 
exanthematous  diseases.  After  the  final  bath  they  should 
dress  with  clean  clothes  in  a  room  leading  to  the  outside, 
so  as  not  to  re-enter  an  infected  apartment. 

It  is  of  advantage  to  have  a  steam  sterilizing  apparatus 
upon  the  jDremises,  though  the  use  of  a  closed  chamber 
■with  formalin  gives  adequate  penetration  of  clothing, 
bedding,  etc. 

Whenever  possible,  a  bacteriological  examination 
should  be  made  as  a  means  of  regulating  the  admission 
and  discharge  of  patients,  and  for  the  establishment  of 
the  diagnosis  in  doubtful  cases.  For  the  public  safety  co- 
operation with  a  bacteriological  laboratory  is  indispens- 
able. 

To  prevent  dissemination  of  disease  by  lay  visitors 
these  should  be  obliged  to  go  through  a  thorough  ritual 
of  disinfection  before  leaving  the  premises,  and  they 
should  be  obliged  to  wear  special  protective  caps  and 
linen  dusters,  while  visiting  tlie  wards.  Visitors  should 
be  admitted  only  as  a  matter  of  urgent  necessity  and  in 
dangerous  cases. 

MnHmtry. — A  suitable  place  for  the  care  of  dead  bodies 
is  indispensable.  Facilities  for  proper  post-mortem  ex- 
aminations are  too  often  neglected.  To  prevent  the  dan- 
ger of  infection  being  spread  by  the  corpses,  and  before 
removal,  they  should  be  wrapped  in  sheets  soaked  in 
some  disinfectant  solution  such  as  sublimate  1 :  1000,  or 
chloride  of  lime,  one  per  cent. ,  and  the  orifices  of  the  body 
should  be  plugged  by  wadding.  In  case  of  transporta- 
tion to  a  distance,  a  galvanized  iron  box,  hermetically 
soldered,  should  enclose  the  coffin. 

Isolation  Departments  in  General  Hospitals. — These  ai-e 
now  provided  in  connection  with  all  of  the  modern  hos- 
pitals.    As  it  is  not  contemplated  to  treat  many  cases  at 


any  one  time,  a  number  of  small  separate  wards  give  the 
best  accommodation,  and,  generally  speaking,  wards  of 
one  or  two  beds  only  are  needed.  The  amount  of  ac- 
commodation for  nurses  In  these  wards  must  be  relatively 
greater  than  in  the  case  of  an  isolation  hospital, 
and  provision  for  separate  attendance  on  each 
different  case  should  be  made.  The  building 
must  be  situated  at  a  sufficient  distance  (at  least 
forty  feet),  from  any  other  building,  and  as  far 
as  possible  from  the  surgical  wards;  locatioa 
near  the  mortuary  or  laundry  is  preferable.  It 
should  not  communicate  directly  with  any  part 
of  the  hospital,  but  should  be  accessible  only 
through  open  corridors  or  bridges.  Communi- 
cation between  the  different  wards  of  the  isola- 
tion pavilion  should  be  by  means  of  a  balcony 
or  an  open  vestibule,  rather  than  by  internal  pas- 
sages. Food,  medicines,  clothing,  etc.,  should 
be  sent  with  special  precautions,  and  nothing 
should  be  returned  unless  carefully  disinfected. 
The  services  of  an  attendant  apart  from  the 
nurses  will  be  necessary  even  in  the  case  of  a 
small  establishment,  in  order  to  prevent  com- 
munication between  this  department  and  the 
hospital  proper.  The  ventilation  of  each  ward 
and  room  in  the  isolation  pavilion  should  be 
strictly  separate.  Examples  of  isolation  wards, 
are  shown  in  the  accompanying  figures  (Figs. 
3971,  3972,  2973,  and  3974).  The  number  of  beds, 
required  is  about  four  per  cent,  of  the  total  pop- 
ulation of  the  hospital. 

The  destruction  of  garbage  and  refuse  by  Cre- 
mation is  an  essential  in  any  well-conducted; 
hospital.  A  number  of  small  garbage  and  re- 
fuse destructors  are  on  the  market,  but  only  a 
few  of  them  are  found  to  give  very  satisfactory 
results.  Destruction  of  the  bodies  of  persons 
dying  of  infectious  disease  may  be  called  for  in 
connection  with  severe  epidemics,  and  a  crema- 
in  New  tory  is  practically  indispensable  in  connection 
with  the  isolation  hospital  of  a  well-equipped 
quarantine  station.  Wyatt  G.  Johnston. 

Bibliography. 

The  publications  of  the  Local  Goverament  Board,  1880,  1883,  1895,. 
referred  to  above,  contain  valuable  data.  See  also  Burdett's  Cot- 
tage Hospitals  (with  plans):  MacNeill's  Epidemic  and  Isolation 
Hospitals;  Galton  on  Hospital  Construction;  Notter  and  Firti: 
Hygiene;  Weyl'sHandbuchf.  Hygiene,  Band 5;  Ruppel on  Hospital 
Construction;  Mercke  on  Hospital  Management,  with  very  lull 
plans  of  many  leading  hospitals. 

ITCH-MITE.     See  Arachnida. 

IVY. — English,  Black,  Creeping,  or  Common  Ivy.  3e- 
dera.  The  herbage  and  fruit  of  Hedera  Helix  L.  (E. 
poetica  Salisb.,  fain.,  Araliacece).  The  gum  resin  exuded 
by  the  stem  is  also  used. 

This  well-known  and  highly  ornamental  evergreen  is 
native  of  Europe  and  temperate  Asia,  and  is  cultivated 
in  all  countries  having  a  suitable  climate.  The  leaves 
are  stoutly  petioled,  from  three  to  six  inches  long,  and 
mostly  of  greater  breadth,  entire  or  palmately  three-  tO' 
flve-lobed,  rounded  or  cordate  at  the  base,  acute  at  the 
summit,  smooth,  very  dark-green,  very  thick  and  cori- 
aceous, somewhat  aromatic  and  of  an  astring(^nt  and  dis- 
agreeably bitter  taste.  The  poisonous  fruits  are  in  long- 
peduncled,  panicled  umbels  and  are  five-pyrenate 
berries,  smooth,  black,  and  internally  mealy.  They 
have  a  terebinthinate  odor  when  bruised  and  a  pungent, 
somewhat  sour,  terebinthinate  taste.  The  leaves  contain 
a  little  volatile  oil,  tannin,  and  the  glucoside  lielixin,. 
which  yields  heli.vigenin.  The  fruit  contains  a  bitter- 
sweet resin  in  the  pulp,  and  several  specific  principles  ia 
the  seeds,  namely  hederie  acid  (CigHsoOi)  and  hedero- 
tannic  acid.  A  bitter  body,  liederin,  has  been  reported,, 
but  its  nature  is  unknown.  It  has  been  claimed  that  it 
is  identical  with  the  hederotannic  acid,  but  this  appears- 
unlikely.  The  emetico-cathartic  and  poisonous  proper- 
ties have  been  proven  by  Joanin  to  reside  in  the  hederin- 
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Ivy  leaves  have  been  used,  bruised  into  a  poultice-like 
mass  and  in  other  forms,  as  a  parasiticide  and  a  stimulat- 
ing application  to  cutaneous  ulcers  and  eruptions.  They 
are  also  used  internally  in  doses  of  gr.  xv.-xxx.,  in  vari- 
ous diseases  and  wholly  unscientifically.  The  fruits  are 
emetico-cathartic  and  are  doubtless  effective  as  a  nause- 
ating diaphoretic,  and  have  thus  been  used  in  febrile 
states.  The  gum  resin  is  used  as  an  astringent  inter- 
nally, and  externally  for  the  same  purposes  as  the  leaves. 

Henry  H.  Rusby. 

IVY,  GROUND.    SeeLaMata. 

IVY,  POISON. — Rhus  Toxicodendron,  Mercury, 
Poison  Oak.  "The  fresh  leaves  of  Bhvs  radicans  L. 
(fam.  Anacai'diacece),"  U.  S.  P.  The  general  account  of 
this  plant  vfill  be  found  under  the  title  Poisonons 
Plants.  It  Is  introduced  here  merely  to  refer  to  its  use, 
chiefly  in  the  form  of  the  tincture,  in  doses  under  two 
minims  and  usually  minute,  in  the  treatment  of  "  pa- 
ralysis, skin  diseases,  and  incontinence  of  urine."  Those 
physicians  who  are  not  gifted  with  a  homoeopathic  im- 
agination have  failed  to  find  its  use  warranted,  and  it 
will  probably  be  dropped  from  the  next  edition  of  the 
Pharmacopffiia.  Henry  H.  Busby. 

IXODES  RICINUS.    See  Arachnida. 

IXTLAN  *  SPRINGS,  MEXICO.— Within  the  municipal 
limits  of  Ixtlan,  state  of  Michoacan,  Mexico,  there  are 
a  large  number  of  mineral  springs  generally  known  as 
"Pozos  Hervideros,"  or  in  English  "Boiling  Springs." 
The  temperature  of  the  water  is  quite  high  and  the  odor  of 
sulphurous  acid  is  very  marked.  People  suffering  from 
syphilis  and  rheumatism,  and  especially  those  suffering 
from  the  chronic  manifestations  of  these  diseases,  resort 
to  the  springs  in  large  numbers  in  order  to  take  the 
baths,  in  spite  of  the  very  unsatisfactory  arrangements 
existing  for  the  purpose. 

In  Mexico  Dr.  Zuniga  has  made  an  analysis  of  these 
waters,  and  he  states  that  their  composition  is  as  follows, 
per  litre:  Carbonic  acid,  0.0075;  carbonate  of  lime, 
0.0257;  sulphate  of  lime,  0.0210;  chloride  of  magnesium, 
0.0135.  He  therefore  very  properly  places  them  in  the 
group  of  simple  thermal  springs. 

iV.  J.  Ponce  de  Leon. 

JABORANDL— Pilocarpus.  "The  leaflets  of  Pilo- 
ewi'pus  Sellormus  Engler  (Rio  Janeiro  Jaborandl)  and  of 
Pilocarpus  Jahorandi  Holmes  (Pernambuco  Jaborandl) 
(fam.  Butacece),"  U.  S.  P.  Just  what  the  official  defini- 
tion ought  to  include  is  not  clear,  but  certainly  the  first 
named  of  these  two  species  is  a  very  inferior  drug,  and 
its  admission  is  excusable  only  on  the  ground  that  the 
market  is  often  devoid  of  anything  better.  Its  prepara- 
tions should  in  all  cases  be  specifically  so  labelled,  and 
larger  doses  given.  Better  still,  every  preparation  of 
iaborandi  should  bear  a  statement  of  its  alkaloidal  per- 
centage. The  British  Pharmacopoeia  authorizes  only  the 
second  speoiea  The  genus  Pilocarpvs  Vahl.  contains 
about  fifteen  species,  all  tropical  American  shrubs,  hav- 
ing impari-pinnate  leaves,  occasionally  of  but  one  leaflet. 
A  number  of  them  are  known  to  possess  alkaloids  similar 
to  those  of  the  official  article,  and  to  possess  similar  prop- 
erties. It  is  not  at  all  improbable  that  others  are  even 
fully  equal  .to  P.  Jahorandi.  This  species  occurs  in  the 
Pernambuco  region,  and  is  exported  thence.  P.  Selloa- 
nus  grows  in  southern  Brazil  and  Paraguay.  Since  the 
better  drug  will  doubtless  be  alone  retained  in  the  next 
edition  of  the  United  States  Pharmacopteia,  it  is  here  de- 
scribed. 

Very  shortly  and  stoutly  petioluled,  the  blades  6  to  12 
cm.  (2i  to  5  in.)  long  and" 2  to  4  cm.  (f  to  1-J-  in.)  broad, 
oblong  or  oval,  occasionally  a  very  little  narrower  above 
or  below  the  middle,  usually  slightly  inequilateral  at  the 
base,  blunt  and  retuse  at  the  summit,  entire  and  thinly 

*  Also  spelled  "Yxtlan." 


revolute  at  tlie  margin,  yellowish-  or  brownish-green, 
smooth  and  slightly  shining,  especially  underneath,  thick 
and  coriaceous,  not  much  wrinkled,  the  reticulate  vena- 
tion prominent  on  both  surfaces,  especially  underneath ; 
strongly  pellucid-punctate;  somewhat  peculiarly  aro- 
matic when  crushed  and  warmed  in  the  hand;  taste 
bitterish,  somewhat  salty,  aromatic,  later  somewhat 
pungent  and  sialagogue. 

Leaves  which  are  very  much  smaller,  those  of  a  dull  or 
gray-green,  those  markedly  narrowed  in  the  lower  half 
and  those  tomentose  underneath  are  from  unofficial  spe- 
cies. 

Even  the  powder  is  distinguished  by  a  distinct  yel- 
lowish-green tint,  quite  different  from  the  dull  green  of 
the  Rio  Janeiro  or  Paraguay  species.  The  distinction 
of  the  better  drug  is  in  this  case  of  unusual  importance, 
and  the  physician  may  well  supplement  the  knowledge 
of  the  pharmacist,  who  is  usually  very  ill-informed  con- 
cerning it.  The  Rio  Janeiro  leaflets  are  narrower  and 
much  more  frequently  oblanceolate  than  lanceolate  or 
oblong.  They  are  not  so  thick  or  so  veiny  and  are  of  a 
dull  but  strong  green.  The  Paraguay  jahorandi  (from 
P.  pennatifoUus  Lem.)  is  of  a  gray-green,  and  the  leaflets- 
are  mostly  oblong,  otherwise  like  the  last.  They  are  almost 
worthless.  Very  poor  also  are  the  velvety-hairy  leaves 
of  P.  trocliylophus  Holmes.  P.  spicatus,  "Aracati  jaho- 
randi," has  unifoliolate  leaves  and  is  quite  worthless. 
Those  of  P.  microphyllns  Stapf,  with  obovate,  strongly 
emarginate  leaflets,  acute  at  the  base  and  only  one  to  one 
and  one-half  inches  in  length,  are  of  a  quality  almost 
equal  to  the  best,  and  their  introduction  to  this  defini- 
tion, in  place  of  P.  selloanus,  appears  justifiable. 

Constituents. — The  one-half  per  cent,  of  volatile  oil 
is  by  no  means  inactive,  but  attention  has  not  been  at- 
tracted to  it.     Alkaloids  to  the  extent  of  about  three- 


no.  2975.— Pernambuco   Jaborandl   Leaf   (.Pilocarpus  Jahorandi- 
Holmes).    Reduced  one-balf.    (After  Greenlsb.) 

fourths  of  one  per  cent,  are  the  important  constituents. 
The  principal  one  is,  pilocarpine  (CnHieNjOj),  a  colorless- 
or  yellowish  syrupy  liquid.  It  yields  numerous  crystal- 
line salts,  but  we  are  not  driven  to  their  employment, 
since  the  alkaloid  itself  is  soluble  in  both  alcohol  and 
water.     It  possesses  the  properties  of  the  drug. 


230 


JacksonTlIle. 
Jamaica. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Pilocarpidine  (CoHnNjO^)  is  also  present,  and  can  be 
artificially  produced  from  the  former.  It  is  soluble  in 
water.  Its  action  differs  in  slight  particulars  from  that 
of  pilocarpine. 

Jaborim  (C^^HsiiNiOi)  is  also  a  derivative  of  pilocar- 
pine. It  is  yellowish  and  syrupy,  or  becomes  a  soft  solid. 
It  is  soluble  in  alcohol,  but  only  slightly  in  water.  Al- 
though its  action  is  opposed  to  that  of  the  others,  there 
is  so  little  of  it  as  not  to  interfere  greatly  when  the  en- 
tire drug,  era  preparation  which  certainly  contains  all  its 
constituents,  is  used.  _  . 

Action. — In  almost  every  particular  jaborandl  is  d_i- 
Mctly  antagonistic  to  belladonna.  Its  essential  action  is 
to  stimulate  the  secretions,  with  the  exception  of  those 
of  the  kidney  and  the  mammary  gland.  In  the  liver,  the 
production  of  sugar  is  increased,  but  not  that  of  the  bile. 
The  secretions  most  affected  are  those  of  the  skin,  the 
salivary  glands,  and  the  pancreas,  but  those  of  eyes,  ears, 
stomach,  and  intestine  all  share  markedly  in  the  result. 
Salivation  is  the  first  to  appear,  and  diaphoresis  begins  as 
that  diminishes.  The  salivary,  and  especially  the  sudor- 
ific, increases  are  the  greatest  known  in  the  case  of  any 
drug,  and  are  sometimes  quite  phenomenal.  The  watery 
portion  is  most  increased,  but  there  is  also  some  increase 
in  the  solid  portion.  The  mode  of  operation  appears  to 
be  the  stimulation  of  the  nerve  endings  in  the  gland. 
The  production  of  leucocytes  is  notably  increased.  There 
is  hyperaemia  of  the  tissues  whose  activity  is  increased, 
but  this  seems  secondary  to,  and  dependent  upon,  the 
former.  Through  the  increased  heat  radiation  there  is  a 
fall  of  temperature.  The  powerful  contraction  of  the 
pupil,  also  through  stimulation  of  the  nerve  endings, 
illustrates  what  takes  place  in  m'any  other  involuntary 
muscles.  The  blood-vessels  are  not  thus  affected,  so  there 
is  not  the  increase  of  blood  pressure  that  we  should  ex- 
pect. Neither  is  the  heart  so  affected,  but  the  terminal 
filaments  of  the  vagus  in  this  organ  are  usually  stimulated 
and  the  movements  of  the  heart  as  a, whole  are  slowed. 
This  effect  is,  however,  quite  uncertain.  Nausea  is  apt 
to  follow  the  other  symptoms  after  large  doses  have  been 
taken. 

Use. — The  uses  of  jaborandi,  though  already  very  im- 
portant, are  by  no  means  developed,  especially  that  as  a 
stimulant  to  intestinal  digestion,  through  increased  pan- 
creatic secretion.  It  will  probably,  in  future,  have  a 
wide  and  important  use  in  this  direction.  Its  present  use 
is  almost  wholly  as  a  sudorific,  and  it  seems  to  work  well 
in  all  cases  in  which  increased  perspiration  can  be  of  ser- 
vice. It  is  especially  valuable  in  removing  dropsical 
accumulations,  and,  while  not  itself  directly  affecting  the 
existing  disease,  the  improved  condition  is  often  the  cause 
of  complete  recovery.  It  is  also  of  special  value  in  urae- 
mia, in  which  condition  it  washes  out  from  the  skin  ac- 
cumulated waste  and  clears  the  way  for  further  depura- 
tive  action.  By  early  relieving  congestion,  in  case  of  a 
threatened  cold,  the  latter  can  be  averted,  but  the  patient 
must  be  carefully  protected.  It  promotes  to  a  marked 
extent  the  nutrition  of  the  nails  and  hair,  as  well  as  of  the 
skin  generally,  and  its  use  in  cutaneous  diseases  is  a  still 
largely  unworked  field.  It  is  often  productive  of  great 
benefit  in  promoting  a  new  growth  of  hair,  even  when 
locally  applied.  The  hair  at  the  same  time  becomes  oily 
and  is  apt  to  become  darker.  Some  well-known  and  curi- 
ous accidents  in  producing  dark  spots  upon  white  hair 
have  occurred.  The  alkaloid  is  Often  used  locally  as  a 
substitute  for  eserine  in  the  eye,  while  its  internal  use  re- 
lieves congested  states  of  that  as  of  other  organs. 

Several  cautions  are  to  be  observed  in  the  use  of  jabo- 
randl. It  may  produce,  and  will  increase  the  tendency 
to,  abortion.  Ordinarily,  small  doses  are  to  be  preferred, 
as  there  is  a  great  tendency  to  reaction  after  its  use,  men- 
tal as  well  as  great  physical  depression,  and  lack  of  secre- 
tion. The  jaborine  content  should  be  avoided  as  far  as 
possible.  Since  this  is  insoluble  in  water,  but  soluble  in 
alcohol,  while  pilocarpine  is  soluble  in  both,  a  weak  alco- 
holic menstruum  is  to  be  preferred,  and  commonly  the 
use  of  the  alkaloid,  carefully  prepared,  is  even  better. 
The  Pharmacopoeia  provides  a  fluid  extract,  made  with 


diluted  alcohol,  the  dose  of  which  is  0.6-4  c.c.  (nix.-lx.). 
The  dose  of  pilocarpine  is  0.01-0.02  gm.  (gr.  \^).  For 
ocular  instillation,  a  one-per-cent.  solution  is  to  be  pre- 
ferred, and  one  or  two  minims  will  be  found  sufficient. 

Henry  H.  Busby. 

JACKSONVILLE,  FLORIDA.— The  city  of  Jackson- 
ville, the  largest  in  Florida,  is  situated  about  25  miles 
from  the  mouth  of  the  St.  John's  River,  on  its  left  bank. 
It  contains  30,000  or  more  inhabitants,  which  are  largely 
added  to  during  the  winter  months  by  transient  visitors 
and  invalids  seeking  a  mild  and  salubrious  climate.  The 
city  is  well  laid  out  with  wide  and  well-shaded  streets 
and  parks,  and  offers  all  the  advantages  to  be  expected 
from  a  city  of  this  size :  good  public  schools,  a  library, 
opera  house,  public  halls,  and  churches  of  various  de- 
nominations. There  is  a  good  water  supply  from  arte- 
sian wells,  and  a  system  of  sewerage  introduced  under 
the  direction  of  the  late  Colonel  Waring.  The  death  rate 
is  low.  There  aie  good  shell  roads  leading  out  of  the 
city  which  afford  good  driving  and  cycling.  The  various 
excursions  on  the  river  are  also  attractive. 

If  one  desires  to  spend  the  winter  in  a  city  in  a  mild 
and  sunny  climate,  Jacksonville  offers  many  advantages. 
There  are  excellent  and  abundant  accommodations  of  all 
kinds,  from  the  hotel  of  five  hundred  guests  to  a  variety 
of  smaller  boarding-  and  lodging-houses.  Unfurnished 
cottages  can  also  be  obtained.  The  winter  climate  is 
mild  and  equable,  and  of  medium  moisture. 

The  following  table  gives  the  climatic  data  for  the  five 
winter  months — November  to  March  inclusive. 

Climate  of  Jacksonville,  Fla.    Latitude,  30°  20' ;  LONGirpDE, 
81°  39'.    Period  of  Observation  Twelve  Tears. 
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N.  E. 
6.7 

Weather- 
Average  number  clear  days. 
Average  number  fair  days. . 
Average  number  clear  and 

123.2 
156.7 

279.9 

Edward  0.  Otis. 

JALAP.— Jalapa.  The  tuberous  root  of  Bxogonium 
purga  (Wend.)  Linal.  {Ipomma  F.  Hayne;  I.  Jalapa 
Schlede  and  Deppes — fam.  Gonmlimlacem). 

This  is  a  perennial,  herbaceous  twiner  with  numerous 
slender,  twisted  and  furrowed,  moderately  branched 
stems,  arising  from  ovoid,  pear-shaped,  or  subspherical 
tubers,  these  often  clustered  or  tangled  together  by  roots 
and  rhizomes.  The  flower  is  merely  a  large,  handsome, 
rose-colored  "morning  glory."  It  is  a  native  of  Eastern 
and  Central  Mexico,  from  one  town  of  which  it  has  re- 
ceived its  name  (Jalapa).  Jalap  was  known  and  brought 
to  Europe  as  early  as  the  beginning  of  the  sixteenth  cent- 
ury, if  not  before.  Its  botanical  source  was  demon- 
strated first  in  the  early  part  of  this  century,  by  Dr.  Coxe, 
of  Philadelphia. 

The  collection  of  jalap  is  carried  on  without  much  re- 
gard to  season.  The  tubercles  are  dug  up  and  dried  by 
artificial  heat,  the  smaller  ones  entire,  the  larger  scored 
(usually  lengthwise),  or  split  or  sliced.  The  heat  em- 
ployed is  often  sufficient  to  break  the  starch  granules, 
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and  so,  when  dry,  the  texture  is  often  horny,  on  account 
of  the  hardened  starch  mucilage,  irrespectively  of  the 
amount  of  resin  contained.  The  cultivatiou  of  jalap  is 
in  its  infancy. 

DBSCBrPTioN. — The  jalap  tubercles  are  in  part  de- 
scribed above ;  the  Pharmacopoeial  description  is  as  fol- 
lows:  "Napiform,  pyriform,  or  oblong,  varying  in  size; 


FIG.  2976.— Jalap  Roots.    (BalUon.) 

•the  larger  roots  incised,  more  or  less  wrinkled,  dark 
brown,  with  lighter-colored  spots,  and  short,  transverse 
ridges;  hard,  compact,  internally  pale  grayish-brown, 
with  numerous  concentric  circles  composed  of  small 
resin  cells;  fracture  resinous,  not  fibrous;  odor  slight, 
but  peculiar,  smoky  and  sweetish;  taste  sweetish  and 
iicrid. 

"  On  exhausting  100  parts  of  jalap  with  alcohol,  concen- 
trating the  tincture  to  40  parts,  and  pouring  it  into  water, 
a  precipitate  of  resin  should  be  obtained,  which,  when 
washed  with  water  and  dried,  should  weigh  not  less 
than  13  parts,  and  of  which  not  over  ten  per  cent,  should 
be  soluble  in  ether. " 

It  is  said  that  this  requirement  of  twelve  per  cent,  of 
resin  is  excessive  and  difficult,  if  not  impossible,  to  attain 
in  the  commercial  drug.  Probably  eight  or  nine  or,  at 
most,  ten  (a&  in  the  British  Pharmacopoeia)  per  cent, 
would  be  a  reasonable  requirement.  Cultivation  is  an 
important  factor,  as  under  it  twenty  per  cent,  of  resin 
has  been  produced.  The  dried  tubercles  of  the  market 
have  shrunken  and  shrivelled  considerably,  and  are  usu- 
ally much  more  acute  than  represented  in  the  above  cut 
of  living  roots. 

Composition.— Jalap  contains  a  large  amount  of  sugar 
and  of  starch,  substances  which  contribute  to  its  taste 
and  texture,  but  have  no  further  value.  Its  active  prin- 
VoL.  v.— 16 


ciple  is  a  composite  resin,  the  quantity  of  which  deter- 
mines the  value  of  the  article.  This  crude  substance 
consists  of  two  resins,  both  of  which  are  soluble  in  alco- 
hol, but  only  one  of  which  (the  most  considerable)  is  also 
soluble  in  ether;  the  insoluble  portion  is  called  cunwlmi- 
lin.  It  is  regarded  as  a  glucoside.  Merck  gives  the  for- 
mula as  CsiI-IooOio  and  the  dose  as  gr.  i.-iij.  It  is  only 
partly  soluble  in  water.  It  is  converted  by  alkalies  into 
convolvulinic  acid,  which  is  active  in  three  times  the  dose 
of  the  convolvulin.  The  jalapin  is  also  active,  and  is  the 
principal  constituent  of  scammony.  The  crude  resin  of 
jalap  is  official  (Resiiia  Jalapae,  U.  8.  P).,  and  in  common 
use. 

Action  a.nd  Use. — Jalap  is  one  of  a  considerable  num- 
ber of  active  cathartics  whose  energ}-  either  lies  in  their 
resinous  contents  or  is  at  present  inseparable  from  them. 
Of  these,  however,  it  is  one  of  the  mildest  and  most  uni- 
form, and  probably,  in  consequence,  one  of  the  most  fre- 
quently employed.  In  full  doses  it  produces  free  hydra- 
gogue  catharsis,  with  more  or  less,  but  generally  not 
excessive,  nausea  and  griping. 

It  has  been  traditionally  used  as  an  adjuvant  to  calo- 
mel. Of  its  action  upon  other  organs  than  the  stomach 
and  bowels  but  little  can  be  said.  It  is  doubtful  whether 
much  of  it  is  absorbed.  It  will  not  act  if  injected  hypo- 
dermically. 

Administration.  —  Powdered  jalap  is  frequently 
given,  and  contains  so  little  woody  tissue  that  it  is  a  very 
good  form.  Dose,  1-1.5  gm.  (gr.  xv.-xx.);  as  a  drastic 
purgative  sometimes  twice  as  much.  The  resin  is  about 
live  or  six  times  as  active  as  the  crude  powder.  The 
compound  powder  of  jalap  (Pulvis  Jalapa;  Compositus)  is 
frequently  of  use  in  anasarca,  when  a  combined  effect 
upon  the  kidneys  and  intestines  is  desired.  It  consists  of 
jalap,  35  parts,  and  cream  of  tartar,  65.  Dose,  a  gram  or 
so  twice  a  day.  There  is  also  an  official  alcoholic  extract, 
the  dose  of  which  is  gr.  ij.-viij.  Hewy  U.  Busby. 

JAMAICA. — Jamaica,  a  British  colony,  is  an  island  in 
the  Caribbean  Sea,  lying  between  17°  43'  and  18°  33' 
North  Latitude,  and  76°  11'  and  78°  30'  50"  West  Longi- 
tude. It  is  about  90  miles  south  of  Cuba,  nearly  5,000 
miles  from  Southampton,  and  a  little  more  than  1,400 
miles  from  New  York.  It  is  144  miles  in  length  and  from 
31i  to  49  miles  in  width.  The  surface  of  the  island  is 
crumpled  up  into  a  central  mountain  range  with  numer- 
ous outljing  spurs.  The  highest  points  of  this  range, 
contrary  to  the  usual  rule,  are  in  the  eastern  portion, 
whence  the  surface  slopes  irregularly  toward  the  west, 
where  the  only  level  parts  of  any  extent  are  found. 
There  is  one  principal  range,  called  the  Blue  Mountains, 
running  east  and  west  through  the  centre  of  the  island,  and 
from  this  secondary  ridges  run  north  and  south,  them- 
selves giving  off  other  and  shorter  spurs  in  a  direction 
parallel  to  the  central  range.  The  highest  point  is  Blue 
Mountain  Peak  which  rises  to  an  elevation  of  7,360  feet; 
Catherine's  Peak  has  an  altitude  of  over  5,000  feet;  and 
there  are  several  others,  varying  in  height  from  4,000  to 
5,000  feet.  The  island  is  in  general  well  watered,  the 
abundance  of  rivers  and  springs  in  most  parts  giving 
plausibility  to  the  generally  accepted  interpretation  of 
the  name,  Jamaica,  which  is  believed  to  have  signified 
in  the  aboriginal  tongue  the  "Isle  of  Springs,"  or  the 
"  Land  of  Wood  and  Water. " 

It  Is  difficult,  in  a  brief  article  of  this  nature,  to  describe 
satisfactorily  the  climate  of  Jamaica,  as,  owing  to  the  di- 
versity of  elevation  and  other  causes,  it  varies  greatly  in 
different  parts  of  the  island ;  in  some  parts  it  is  hot,  in 
others  temperate  and  even  cool ;  in  some  it  is  dry,  in 
others  the  rainfall  is  very  great;  and  indeed  the  only 
characteristic  common  to  all  the  varying  climates  of  Ja- 
maica is  equability.  Thus,  at  the  sea-coast  the  average 
temperature  is  78°  F.  (the  extreme  range  for  the  entire 
year  being  only  35°  F.),  while  on  the  mountains  at  an 
elevation  of  between  4,000  and  7,000  feet  the  mercury 
ranges  fi-om  40°  to  74°  P.,  occasionally  falling,  on  the 
suminit  of  the  highest  peak  and  in  midwinter,  even  to  the 
freezing-point. 
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Meteorological    Data  fob  Points  of    Different 
Elevation  in  the  Island  op  Jamaica  for  1899.* 


HOPE  Garden,  Elevation  600  Feet. 

Months. 

Mean 
average 

tem- 
perature. 

a   j5 

Jif 

i 

1 
U 

II 

1.2 

•S 

January 

71.4° 

71.9 
76.5 
78.1 
79.6 
80.9 
81.3 
79.2 
76.7 
76.2 
73.2 

85.0° 

83'.3 
84.2 
87.5 
89.6 
91.8 
91.3 
89.2 
85.5 
85.3 
83.9 

65.4° 

65.7 
66.2 
66.9 
71.1 
69.7 
69.6 
70.5 
69.3 
68.2 
63.9 

19.6 

17.6 
18.0 
20.6 
18.5 
22.1 
21.7 
18.7 
16.2 
17.1 
20.0 

Sl.5% 

68.5 
68.5 
70.5 
71.0 
65.5 
67.5 
77.0 
82.5 
83.5 
78.0 

1.47 

1.49 

April 

2.75 

Mav 

5.23 

June 

1.99 

July 

2.82 

August 

1.39 

September 

5.37 
31.73 

November 

December 

16.93 
10.06 

Stony  Hill  Eeformatokt,  Elevation  1,400  Feet. 


Months. 


January  . . 
February. . 

March 

April 

May' 

June.,^... 

July 

August  . . . 
September 
October . . . 
November 
December . 


1     ^ 

g     '^ 

§»fll 

.1^1 

Sa3 

a 

-o 

gsg 

1     » 

S   1 

1 

a 
w 

71.8° 

81.3° 

63.4° 

17.9 

89.5* 

72.0 

82.9 

63.0 

19.9 

72.4 

81.2 

64.4 

16.8 

83.5 

72.5 

82.6 

63.4 

19.2 

90.5 

75.8 

85.2 

64.3 

20.9 

88.5 

75.9 

86.8 

66.0 

20.8 

83.0 

77.8 

87.6 

67.6 

20.0 

76.0 

78.0 

88.3 

67.7 

20.6 

81.0 

76.8 

87.1 

67.5 

19.6 

79.5 

74.8 

84.0 

66.5 

17.5 

81.0 

73.4 

84.9 

65.6 

19.3 

73.0 

71.4 

82.1 

61.8 

20.3 

84.0 

1.47 
0.55 
2.36 
3.79 
5.79 
3.93 
5.21 
1.64 
9.99 
34.93 
19.41 
9.23 


Mandeville,  Elevation  2,100  Feet. 


Mouths. 


December. . 
January . . . 
February . . 

March 

April 

May 

June 

July 

August 


s    ^ 

S     a 

B  s-3 

fIF-H 

aj 

ft 

1 

1900 

81.7° 

65.3° 

16.4 

1900 

81.0 

61.4 

19.6 

81.1 

60.2 

20.9 

80.6 

61.7 

18.9 

85.7 

60.0 

25.7 

81.7 

64.3 

17.4 

81.0 

67.8 

13.2 

81.8 

68.0 

13.8 

82.7 

67.2 

15.5 

i> 


1 

3 
4 

11 
5 
1 
6 

12 


Hill  Gakdens,  4,907  Feet. 


Months. 


January  .. 
February. . 

March 

April 

May 

June 

July 

August — 
September 
October . . . 
November 
December . 


^     p 

n.i 

1    £ 

^ 

glas 

saa 

8^3 

<6 

g 

■ssg 
1   £ 

g  p, 

a 

1 

60.3° 

67.4° 

64.3° 

13.1 

86.0* 

60.6 

67.7 

53.9 

13.8 

84.0 

69.4 

65.6 

53.5 

12.1 

85.5 

61.3 

66.6 

55.1 

11.5 

84.5 

63.5 

69.2 

56.6 

12.6 

81.0 

64.9 

70.4 

58.4 

12.0 

82.5 

65.0 

70.8 

57.5 

13.3 

79.5 

64.8 

74.2 

57.5 

16.7 

79.5 

65.4 

72.5 

59.8 

12.7 

85.0 

63.0 

68.0 

.58.6 

9.4 

89.5 

62.7 

67.7 

58.0 

9.7 

88.5 

60.5 

66.5 

54.4 

12.1 

83.5 

14.54 
1.04 
5.16 
4.21 
4.54 
1.78 
2.32 
.76 
5.39 
41.22 
44.09 
16.90 


*  Through  the  kindness  of  Prof.  W.  H.  Pickering,  of  the  Harvard 
College  Observatory,  I  have  obtained  the  Jamaica  vf eather  report  for 
1899  from  which  the  following  meteorological  data  have  been  com- 
piled for  points  of  various  elevation  in  the  island ;  and  to  this  are  also 
added  the  maximum  and  minimum  temperatures  of  Mandeville, 
observed  by  Professor  Pickering  during  his  nine  months'  residence 
there.— E.  0. 0. 


Blue  Mountain  Peak,  7,423  Feet  High. 


Time  of  observation. 


February  1st,  11:30  a.m.. 

March  1st. 

April  1st,  11:30  A.M 

June  1st,  10:30  a.m 

June  30th,  11:15  a.m 

July  31st,  11  A.M 

August  31st,  10  A.M 

October  2d,  1  p.m 

November  1st,  noon 

November  30th,  11:30  a.m. 
December  31st,  11:45  a.m. 


^1 

1^  a 

a 

a 

a. 
1 

a. 

1' 

a 

g 

56° 

69.9° 

38.8°' 

56 

68.9 

39.8 

58 

64.9 

40.8 

65 

69.9 

44.8 

58 

70.9 

46.8 

59 

71.9 

46.8 

67 

74.9 

44.8 

59 

73.9 

43.8 

56 

70.9 

42.8 

69 

70.9 

46.8 

67 

71.9 

41.8 

as    o 

■11=1 


24.87 

4.15 

8.10 

8.23 

5.45 

6.05 

6.45 

ia.90 

15.85 

48.16 

25.45 


The  most  striking  peculiarity  of  the  climate  of  Jamaica, 
is  its  variety  combined  with  equability.  A  ride  of  a  few 
miles  into  the  hills  will  bring  one  from  the  torrid  zone  to 
the  temperate — from  an  average  temperature  of  nearly 
80°  F.  to  one  of  65°  or  70°  F.  But  whatever  district  one 
may  select,  whether  a  warm  or  a  cool  one,  he  will  find 
the  temperature  very  nearly  constant,  the  extreme  range 
for  any  one  month  being  seldom  over  25°  F.,  while  that 
for  the  entire  year  at  Kingston  is  but  35°  F.,  and  in  some 
parts  of  the  Island  the  excursions  of  the  mercury  are  even 
more  restricted  than  this.  The  humidity  in  every  part  of 
the  island  is  comparatively  high,  but  varies  considerably, 
in  different  localities.  Jamaica,  indeed,  en.ioys  all  the 
advantages,  in  respect  to  uniformity  of  temperature,  of 
island  climates  in  general,  while  the  differences  in  eleva- 
tion and  in  exposure  to,  or  protection  irom,  the  prevailing 
trade  winds  give  to  it  the  pleasing  diversity,  as  regards- 
temperature,  humidity,  and  rainfall,  of  the  most  temper- 
ate of  continental  climates. 

There  is,  as  a  rule,  less  rain  in  Kingston  than  in  most 
of  the  other  parts  of  the  island,  the  trade  winds  being 
drained  of  their  moisture  by  the  mountains  to  the  nortli 
and  east  of  the  city.  The  heaviest  precipitation  occurs- 
in  the  Parish  of  Portland,  which  forms,  the  northeastern 
extremity  of  the  island.  There  are  two  principal  rainy 
seasons,  namely,  in  May  and  October,  but  there  is  usually 
more  or  less  rain  all  through  the  summer  months;  in  the- 
winter  season  in  the  neighborhood  of  Kingston  the  pre- 
cipitation is  very  light.  The  rain  usually  comes  in  heavy 
showers  of  only  a  few  hours'  duration,  and  the  days  dur- 
ing which  the  sun  does  not  shine  at  all  are  very  rare.  It 
is  always  possible  to  tell  when  rain  is  coming,  as  it  can 
be  seen,  quite  a  while  before  its  anival,  advancing  from 
the  mountains,  thus  giving  one  ample  time  to  get  under 
cover  before  the  downpour  begins.  This  is  fortunate  for 
the  visitor,  as  a  wetting  is  one  of  the  three  things  that 
an  unacclimated  person  in  the  tropics  must  avoid,  the- 
other  two  being  exposure  to  the  direct  rays  of  the  noon- 
day sun  and  to  the  cool  night  air. 

The  population  of  Jamaica,  according  to  the  census  of 
1891,  is  639,491,  an  increase  of  about  60,000  since  the 
census  of  1881,  and  of  133,000  since  that  of  1871.  The- 
total  estimated  population  on  the  31st  of  March,  1899,, 
was  730,735.  The  capital  and  chief  city  is  Kingston,  the 
largest  and  most  important  as  well  as  the  healthiest  sea- 
port town  of  the  British  "West  Indies.  It  is  a  city  of  50,- 
000  or  more  inhabitants,  situated  on  gently  sloping  ground- 
on  the  shores  of  a  large  land-locked  harbor.  The  land  on 
which  the  city  lies  is  a  gravel  bed,  and  as  it  has  a  slope 
to  the  sea  of  about  ninety  feet  to  the  mile  the  natural 
drainage  is  excellent.  The  water  supply  is  drawn  from-, 
two  rivers  at  a  distance  of  several  miles  from  the  city, 
and,  as  regards  freedom  from  contamination,  is  above  re- 
proach. 

The  Myrtle  Bank  Hotel,  pleasantly  situated  on  the- 
shore  of  the  bay  near  the  outskirts  of  the  city,  aflords- 
excellent  accommodation  for  visitors,  and  there  are  also 
several  other  hotels  and  a  number  of  boarding-houses 
where  one  may  live  modestly  and  at  moderate  expense. 
Another  well-built  hotel,  having  accommodation  for  one-, 
hundred  and  fifty  to  two  hundred  guests,  is  at  Constant. 
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Spring,  six  miles  frotn  Kingston,  near  the  foot  of  tlie 
mountains  whicli  enclose  in  the  form  of  an  amphitheatre 
the  Liguanea  plain.  The  hotel  lies  at  an  elevation  of  five 
hundred  feet  above  Kingston,  and  from  it  is  had  a  fine 
view  of  the  harbor  and  Caribbean  Sea  beyond.  The  tem- 
perature here  is  uniformly  ten  to  twelve  degrees  lower 
than  that  of  the  city.  Other  comfortable  hotels  are  found 
in  Santiago  de  la  Vega,  usually  called  Spanish  Town, 
which  was  formerly  the  capital  of  the  island,  and  at 
Moneague,  a  charming  spot  in  the  Parish  of  St.  Ann,  on 
the  northern  slope  of  the  central  mountain  range. 
Mandeville,  a  beautiful  little  place  in  the  hills,  celebrated 
for  its  dehcious  oranges,  is  a  favorite  resort  for  Jamaicans 
from  Kingston  and  other  coast  towns  who  may  feel  the 
want  of  a  change  of  air  and  scene.  There  are  a  hotel 
and  several  boarding-houses  here,  but  intending  visitors 
must  take  the  precaution  to  apply  in  advance  if  they 
would  be  sure  of  being  well  suited.  Among  the  coast 
towns  on  the  north  side  of  the  island,  Lucea,  St.  Ann's 
Bay,  and  Montego  Bay  are  the  most  important  from  the 
point  of  view  of  the  tourist  and  the  invalid.  In  these 
and  the  other  towns  of  the  island  visitors  may  find  ac- 
commodation at  various  boarding-  and  lodging-houses 
about  which,  however,  it  would  be  wise  to  inquire  before 
making  a  selection,  as  they  are  of  varying  degrees  of  ex- 
cellence and  the  reverse. 

At  Port  Henderson,  on  the  southern  shore  of  the  island, 
at  the  entrance  to  Kingston  harbor,  there  is  a  saline-cal- 
cic spring  which  is  said  to  possess  tonic  properties  of  no 
mean  order  and  is  much  resorted  to  as  a  bath  by  conval- 
escents and  others  from  the  neighboring  districts.  There 
is  also  a  good  beach  for  sea-bathing.  There  are  several 
buildings  here  in  good  order,  but  the  accommodations 
are  not  extensive.  The  place  can  readily  be  reached, 
however,  by  a  steam  launch  from  Kingston  in  forty -five 
minutes.  No  analysis  of  the  water  of  the  spring  has  ever 
been  published. 

The  diseases  for  the  climatic  treatment  of  which  Jamai- 
ca is  well  suited  are  bronchitis,  catarrhal  affections  of  the 
respiratory  passages,  Bright's  disease,  rheumatism,  vari- 
ous forms  of  dyspepsia,  and  nervous  prostration.  All 
parts  of  the  island  are  naturally  not  suitable  for  the  treat- 
ment of  all  these  affections,  but  for  each  one  a  locality 
exists  where  the  patient  can  iind  the  climate  especially 
adapted  to  the  necessities  of  his  particular  disease.  Re- 
spiratory affections  especially  do  well  in  this  mild  and 
equable  climate,  as  may  be  judged  from  the  records  of 
one  of  the  life  insurance  companies  doing  business  on  the 
isla.nd,  which  show  that  the  company  lost  but  one  life 
from  diseases  of  the  respiratory  organs  (bronchitis)  dur- 
ing a  period  of  thirty -five  years.  Patients  suffering  from 
these  troubles  are  relieved  in  almost  any  part  of  the  island, 
although  there  is  even  here  a  choice,  as  cases  with  scanty 
expectoration  are  most  benefited  in  those  districts  where 
the  atmosphere  is  most  laden  with  moisture,  while  those 
in  which  there  is  free  or  even  profuse  secretion  are  more 
quickly  relieved  in  the  neighborhood  of  Kingston  and 
other  paats  where  the  humidity  of  the  air  is  at  a  mini- 
mum. Patients  with  nervous  prostration  receive  more 
benefit  from  a  stay  near  the  seashore  than  they  do  in  the 
uplands,  and  the  same  is  in  a  measure  true  of  dyspeptics, 
especially  of  those  in  whom  the  gastric  trouble  is  partly 
nervous  in  its  origin.  Sufferers  from  Bright's  disease  do 
well,  as  a  rule,  in  all  parts  of  the  island,  except  possibly 
in  the  most  elevated  regions,  .where  in  the  winter  months 
the  thermometer  is  apt  to  fall  a  little  too  low  after  the 
sun  goes  down,  and  where,  especially  on  the  northern 
slope,  there  is  at  times  rather  too  much  rain  to  be  agree- 
able. The  same  remarks  apply  also  in  the  case  of  rheu- 
matic patients,  but  the  latter  would  do  well  to  take  a 
course  of  the  waters  at  one  of  the  numerous  mineral 
springs,  of  which  a  few  words  may  be  said  in  closing  this 
article. 

There  are  several  medicinal  springs  in  Jamaica,  some 
thermal  and  others  cold,  which  possess  therapeutic  prop- 
erties of  no  little  value,  and  which  are  deserving  of  more 
careful  study  by  balneologists  than  they  have  hitherto 
received.    The  most  important  of  these,  or  at  least  the 


best  known  and  the  only  ones  at  which  passable  accom- 
modations for  visitors  are  as  yet  provided,  are  the  Bath 
of  St.  Thomas  the  Apostle,  about  a  mile  from  the  town 
of  Bath,  in  the  Parish  of  St.  Thomas,  the  Jamaica  Spa,  at 
Silver  Hill,  in  St.  Andrew's  Parish,  and  the  Milk  River 
Bath  at  Vere,  in  the  Parish  of  Clarendon.  The  first  of 
these  is  a  thermal  sulphur,  the  second  a  chalybeate,  and 
the  third  a  thermal  saline  water.  All  of  these  springs 
are  quite  easily  accessible  from  Kingston. 

The  limits  of  this  article  will  not  permit  of  a  detailed 
description  of  each  of  these  springs.  The  waters  of  one 
or  the  other  of  them  are  of  value,  taken  internally  and 
applied  in  the  form  of  baths,  in  the  treatment  of  gout, 
rheumatism,  chronic  bronchitis,  catarrhal  conditions  of 
the  stomach  and  intestines,  constipation  from  abdominal 
plethora,  hepatic  and  other  congestions  of  the  abdomi- 
nal viscera,  amenorrhoea,  ansemia  and  chlorosis,  various 
forms  of  skin  diseases,  tertiary  syphilitic  lesions,  and 
chronic  malarial  affections.  The  Government  has  made 
grants  from  time  to  time  for  the  improvement  and  care 
of  the  buildings  at  these  baths,  but  there  is  yet  much  to 
be  desired  in  the  matter  of  cuisine,  bathing  facilities,  at- 
tendance, and  other  things  that  contribute  to  the  comfort 
and  entertainment  of  the  invalid.  In  the  absence  of  these 
desiderata  they  still  possess  the  great  advantage  that  they 
may  be  visited  in  the  winter  season,  when  the  more  pre- 
tentious and  better  equipped  spas  in  Europe  and  the 
United  States  are  closed. 

There  are  several  lines  of  steamers  running  between 
Jamaica  and  New  York,  Boston,  Philadelphia,  Baltimore, 
Newport  News,  and  Halifax,  the  voyage  from  New  York 
being  made  in  from  four  to  six  days.  The  steamers  of 
the  United  Fruit  Company  running  from  Boston  and 
Philadelphia  have  excellent  accommodations,  and  service 
for  about  forty-five  passengers  each. 

There  is  usually  no  lack  of  amusements  in  Kingston 
in  the  way  of  horse  races,  yachting,  tennis  and  cricket 
matches,  etc. ,  and  there  is  also  a  theatre  where  perform- 
ances and  concerts  are  given  occasionally  during  the  win- 
ter. The  roads  throughout  the  island  are  up  to  the  best 
English  standard  and  the  facilities  for  riding  and  driving 
are  unsurpassed.  A  railroad  runs  from  Kingston  in  a 
northwesterly  direction  to  Montego  Bay,  with  a  branch 
line  to  Anatt'o  Bay  and  Port  Antonio,  towns  on  the  north 
shore,  and  a  spur  to  Ewarton.  Communication  with  the 
coast  towns  is  had  also  by  steamers  which  sail  around  the 
island  once  a  week,  leaving  Kingston  every  Tuesday. 
There  is  frequent  mail  communication  with  the  United 
States  and  Canada,  and  the  island  is  also  connected  with 
this  country  by  cable.  Churches  of  all  the  leading  de- 
nominations are  found  nearly  everywhere,  and  in  most  of 
the  larger  towns  are  well-appointed  clubs,  libraries,  and 
social  organizations  of  various  sorts. 

The  best  months  in  which  to  visit  Jamaica  are  Novem- 
ber to  April  inclusive,  as  these  are  the  coolest  and  dryest. 
of  the  year,  but  one  accustomed  to  the  fierce  summer 
heats  of  our  Northern  cities  would  find  a  grateful  change 
in  the  hills  of  Jamaica  even  in  midsummer. 

Much  valuable  information  concerning  Jamaica  as  a 
health  resort  may  be  obtained  from  a  work  on  "  The  Cli- 
mate of  Jamaica,"  by  the  Hon.  J.  C.  Phillippo,  M.D., 
published  by  T.  &  A.  Churchill,  London,  from  "The 
Handbook  of  Jamaica,"  published  annually  in  London 
and'Kingston,  and  from  various  good  guide  books  recently 
published. 

Jamaica  is  one  of  the  most  beautiful  islands  of  the 
West  Indies  both  as  to  the  variety  and  charm  of  its  scen- 
ery and  the  luxuriance  of  its  vegetation ;  oranges,  coffee, 
the  cocoanut,  bananas,  sugar-cane,  and  a  variety  of  other 
tropical  fruits  grow  luxuriantly  here.  The  cultivation 
and  exportation  of  bananas  is  now  a  great  industry.  The 
roads,  as  has  been  noted  above,  are  hard  and  white  and 
kept  in  good  repair  by  the  Government,  so  that  one  can 
traverse  the  island  comfortably  either  by  carriage  or  by 
bicycle.  Whether  one  skirts  the  shore  with  its  irregular 
windings,  or  seeks  the  mountainous  region  of  the  interior, 
he  will  meet  not  only  with  a  greater  variety  of  climate 
than  is  found  in  any  other  of  the  West  India  islands,  but 
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an  infinite  variety  of  attractive  scenery.  Tlie  excellence 
■of  the  steamers  of  the  United  Fruit  Company  and  their 
swiftness  have  made  an  excursion  to  this  island  very 
popular  during  the  winter  and  spring  months.  The 
usual  passage  from  Boston  occupies  from  four  to  four 
and  a  half  days.  Tliomas  Lathrop  Btedman. 

Revised  by  Edward  0.  Otis. 

JAMBUL.— This  is  the  local  name  applied  to  the  bark 
and  seeds  of  Eugenia  Jambolana  Larriarck,  a  tree  belong- 
ing to  the  natural  order  Myrtaceas.  It  is  indigenous  to 
tropical  Asia  and  the  neighboring  islands,  where  it  grows 
to  a  large  size  and  bears  a  ci'op  of  edible  fruit  in  July 
and  August.  It  is  also  known  as  rose  apple  and  Java 
plum.  The  Eugenia  pimenta,  the  common  allspice  tree, 
and  Eugenia  caryophyllata,  from  which  cloves  are  ob- 
tained, are  both  closely  allied  species.  The  fruit  varies 
in  siee  from  a  cherry  to  a  pigeon's  egg,  and  when  ripe  is 
olive-shaped,  smooth,  juicy,  and  purplish-black  in  color. 
It  contains  a  single  seed,  which  is  enclosed  in  a  thin,  pa- 
pery shell.  All  parts  of  the  tree  are  astringent,  and  the 
bark  furnislies  a  beautiful  brown  dye.  The  bark  is 
smooth  and  whitish,  and  the  cell  structure  contains  a 
number  of  characteristic  pitted  cells  which  are  visible  to 
the  naked  eye.  A  white  crystalline  substance  has  been 
obtained,  termed  jamborine,  which  is  tasteless,  insoluble 
in  cold  water,  soluble  in  alcohol,  ether,  and  chloroform. 
It  is  said  to  possess  the  active  properties  of  the  seeds,  but 
its  composition  and  properties  are  uncertain.'  The  seeds 
are  cylindrical  in  shape,  about  one*third  of  an  inch  in 
length,  hard  and  dry,  and  almost  tasteless.  The  follow- 
ing analysis  of  the  seeds  has  been  furnished  by  Mr. 
Thomas  Christie,  of  London:  Essential  oil,  a  trace; 
chlorophyll  and  fat,  0.37;  resin  soluble  in  alcoliol  and 
ether,  0.30;  gallic  acid,  1.65;  albumin,  1.25;  coloring 
matter,  3.70;  moisture,  10.0;  insoluble  residue,  83.73. 

The  plant  is  highly  esteemed  in  India  for  its  medicinal 
properties,  and  is  used  by  the  native  physicians  in  the 
treatment  of  many  diseases.  The  sap  or  juice  expressed 
from  the  leaves  and  bark  contains  the  astringent  proper- 
ties of  the  plant,  and  when  mixed  with  goat's  milk  is 
thought  to  be  ijarticularly  beneficent  in  the  intestinal  dis- 
orders of  children.  The  juice,  and  an  infusion  of  the 
bark,  are  also  employed  in  dysentery  and  diarrhoea,  and  in 
leucorrhcea.  A  liquor,  jambava,  is  prepared  from  the 
fruit  by  fermentation ;  it  possesses  a  stimulating  and  tonic 
action,  and  is  a  favorite  beverage  of  the  Hindoos.  The 
most  important  use  of  jambul  is  as  a  remedy  for  diabetes, 
and  it  is  in  the  treatment  of  this  disease  that  it  has  ac- 
quired notoriety  and  attracted  the  attention  of  the  pro- 
fession during  the  past  few  years.  It  has  long  been  em- 
ployed for  this  purpose  in  tlie  East,  where  it  has  the 
reputation  of  producing  a  rapid  and,  in  many  instances, 
a  permanent  cure.  The  quantity  of  sugar  and  urine  is- 
reduced,  the  many  distressing  symptoms  are  relieved,  and 
a  return  of  health  and  strength  is  said  to  follow  its  admin- 
istration. This  treatment  was  brought  to  the  notice  of 
the  English  physicians  in  1883,  by  Banatvala,  a  medical 
Ofincer  in  the  service  of  the  Madras  government,  and  has 
been  the  subject  of  numerous  clinical  and  experimental 
researches. 

Von  Mehring  and  Graser'  performed  an  important 
series  of  experiments  to  demonstrate  its  power  to  check 
the  production  and  lessen  excretion  of  sugar.  They  pro- 
duced artificial  diabetes  in  animals  by  the  administration 
of  phloridzin,  and  carefully  estimated  the  amount  of 
sugar  excreted  when  phloridzin  was  given  alone,  and 
when  it  was  given  in  combination  with  jambul.  The 
diminution  was  found  to  be  invariable  and'very  decided. 
The  following  figures  indicate  the  results  in  three  ex- 
periments ; 

Sugar  excreted  without  jambul 12.2       10       10 

Sugar  excreted  wltb  Jambul 2.1        1        1.5 

They  also  proved  that  it  was  devoid  of  any  toxic  ac- 
tion, as  very  large  quantities  were  given  without  pro- 
ducing any  ill  eifects. 


Experiments  have  also  been  made  to  show  its  inhibi- 
tory action  on  saccharine  fermentation  by  adding  it  to  a 
solution  of  starch  and  malt,  and  it  has  been  clearly  shown 
that  the  quantity  of  sugar  is  reduced  in  accordance  with 
the  amount  of  jambul  present.  In  one  instance  it  was 
found  that  a  solution  of  rice  starch  with  a  definite  pro- 
portion of  malt  produced  37.4  parts  of  sugar;  wlienflf- 
teengrainsof  jambul  were  added  the  amount  was  reduced 
to  9.4  parts,  and  when  twenty -five  grains  were  used  only 
1.3  parts  of  sugar  were  formed. 

Following  the  introduction  of  the  drug  there  appeared 
a  number  of  reports  of  cases  treated,  and  in  nearly  all  it 
was  found  that  the  desired  effect  was  produced  in  a 
greater  or  less  degree.  Among  these  are  reports  by  such 
observers  as  Kingsbury,"''  Saundby,^  E.  H.  Fenwick,* 
Mahomed,*  Egasse,'  Viriy,''Lewaschew,*  Lawrence,' and 
]5ritto.  ">  In  some  of  the  cases  in  which  it  was  used  it 
failed  altogether,  in  others  the  sugar  reappeared  imme- 
diately the  remedy  was  discontinued,  and  frequently  it 
would  only  lessen  the  symptoms  in  a  slight  degree;  hut 
the  general  tenor  of  the  reports  is  in  favor  of  the  remedy. 
Notwithstanding  the  favorable  reports  it  lias  not  come 
into  general  use,  although  occasional  reports  of  its  suc- 
cessful employment  still  appear. 

The  seeds  and  the  bark  both  possess  the  antidiabetic 
action,  but  the  seeds  are  the  more  active  of  the  two.  A 
paper  presented  by  Dr.  T.  Stevenson,  of  Bombay,  to  the 
Pharmaceutical  Conference,  held  at  Edinburgh,  1893, 
states  that  the  fresh  seeds,  or  an  extract  prepared  from 
the  fresh  seeds,  is  the  most  serviceable  and  the  only  cer- 
tain method  of  securing  the  medicinal  properties.  IJnder 
any  circumstances,  it  is  recommended  that  the  seeds 
should  be  carefully  preserved  and  reduced  to  powder 
only  as  required.  Some  such  variation  in  the  active  prop- 
erties of  the  drug  may  account  for  the  uncertainty  of  its 
action  and  the  difference  in  the  quantity  administered. 
The  usually  recommended  dose  is  five  to  ten  grains  of  the 
powder,  or  five  to  ten  minims  of  the  extract,  three  or 
four  times  a  day.  This,  however,  appears  to  be  inade- 
quate, and  much  larger  doses  are  now  advised.  i)r. 
Britto,  who  reports  from  India  his  successful  treatment 
of  a  number  of  cases,  gave  it  in  doses  of  one  drachm  of 
the  powder,  or  one  fluidrachm  of  the  extract,  three 
times  a  day ;  and  Professor  Lewaschew,  who  reports  his 
experience  of  two  years,  in  which  he  employed  the  drug 
with  marked  success,  advocates  it  in  doses  of  as  much  as 
from  20  to  40  gm.  ( 3  v.-x.)  in  the  twenty-four  hours. 
No  toxic  action  follows  its  use,  but  instances  of  nausea 
and  depression  have  been  reported  from  its  continued  use. 

Beaumont  8maU. 

>  The  Lancet,  p.  902, 1889. 

2  British  Medical  Journal,  March,  1887. 

s  The  Lancet,  October,  1887. 

'  Ibid.,  October,  1888. 

5  London  Practitioner,  December,  1888. 

"  Bulletin  G^n^ral  de  Th^rapeutie,  July,  1890. 

'  1 6i<J.,  January,  1891. 

«  British  Medical  Journal,  March,  1891. 

» The  Medical  News,  January,  1893. 

'» The  Therapeutic  Gazette,  February,  1893. 

JASMINE,  YELLOW.    SEE  GELSEMIUM. 

•  JAUNDICE.— (Jciems;  Morbus  regius ;  OelbmcU; 
Jctkre).  Jaundice  is  a  syndrome  and  not  a  disease,  a  con- 
dition marked  by  staining  of  the  skin,  conjunctivae,  and 
urine  by  bile  pigment.  Since  the  first  formulation  of 
theories  by  Frerichs  and  Kuehne,  there  has  been  inter- 
minable discussion  of  what  may  be  termed  the  pathologi- 
cal physiology  of  jaundice.  The  liver  was  long  regardefl 
as  a  separator  rather  than  a  producer  of  bile  pigment; 
giver;  a  cause  of  blood  destruction,  bilirubin  could  be 
formed  in  the  blood  stream  or  in  tissues ;  the  hepatic  cell 
might  prove  unequal  to  the  demands  of  elimination  or  its 
function  be  suppressed  and  jaundice  resulted.  Of  late 
years  there  has  been  unity  in  abandoning  such  a  view,  and 
the  paramount  importance  of  the  liver  cell  in  the  manufac- 
ture of  bile  pigments  has  been  unquestioned.  The  idea 
of  hsematogenous  jaundice  has  become  obsolete  and  all 


244 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Jainbul. 
Jaundice, 


jaundice  is  regarded  as  of  liver  origin.  It  is  true  tliat 
small  amounts  of  bilirubin  may  be  found  in  other  places 
than  in  the  liver ;  iDile  pigment  has  been  found  in  apoplec- 
tic foci,  blood  extravasations,  and  hemorrhagic  infarcts  in 
the  form  of  hsematoidin  crystals  which  are  identical  vi'ith 
bilirubin.  Loewit,  in  frogs,  showed  that  leucocytes  could 
take  up  fragments  of  red  cells  and  elaborate  them  in 
different  tissues  to  granules  of  bile  pigment.  Naunyn 
and  Minkowski,  in  the  course  of  their  experiments  with 
hsemolytic  poisons  in  geese,  demonstrated  leucocytes  in 
the  liver  containing  fragments  of  red  corpuscles  and 
granules  of  bile  pigment.  Within  a  few  months  Crof- 
tan,  in  the  course  of  his  experiments  on  the  bile  acids,  has 
emphasized  anew  the  ej^ti'ahepatic  origin  of  bilirubin  and 
of  bile  acids.  Clinically  the  facts  are  of  no  import.  The 
experiments  of  Kunde  and  Moleschott  with  cold-blooded 
animals,  of  Stern  with  pigeons,  of  Naunyn  and  Min- 
kowski with  geese,  liave  shown  conclusively  that  it  is 
the  liver  cell  above  all  that  is  concerned  in  the  elabora- 
tion of  bilirubin  from  hsemoglobin. 

Practically  every  icterus  is  an  icterus  from  absorption 
of  bile  from  the  liver.  Without  liver  function  there  is 
no  icterus.  The  mechanism  of  absorption  is  plain  in 
the  jaundice  termed  obstructive  or  mechanical,  the  jaun- 
dice of  stasis,  "ascending  jaundice";  stasis  in  the  ducts 
overcomes  the  pressure  of  the  bile  secretion  (not  more 
than  200  mm.  of  water),  bile  is  secreted  at  higher  press- 
ure and  passes  from  the  intercellular  duct  to  the  lym- 
phatic vessels  near  the  bile  capillaries,  thence  to  the  larger 
lymphatics,  thoracic  duct,  and  to  the  blood  stream.  The 
hver  cells  are  continuous  with  the  walls  of  the  bile  capil- 
laries, and  Kuppfer  has  demonstrated  prolongations  of 
the  capillaries  even  within  the  liver  cell.  It  is  possible 
under  certain  conditions  that  functionally  disordered 
liver  cells  may  send  bile  to  the  blood  capillaries  and  not 
to  the  bile  ducts,  or  may  allow  passage  of  bile  from 
the  ducts  back  to  the  blood-vessels  and  not  to  the  lym- 
phatics. This  is  the  so-called  parapedesis  of  bile  (Min- 
kowski), diffusion  icterus  (Liebermeister),  paracholia  (E. 
Pick). 

The  investigations  of  Cliarcot,  Legg,  and  others  have 
broadened  our  views  of  mechanical  jaundice.  Under  the 
influence  of  increased  haemolysis  from  toxic  or  infectious 
cause,  excess  of  hsemoglobin  is  brought  to  the  liver  and 
elaborated  into  bile.  There  is  increase  in  quantity  of 
bile,  but  particularly  an  increase  in  viscidity  and  pig- 
ments, a  polycholia  and  particularly  a  pleiochromia. 
This  thick,  viscid  bile  leads  to  stasis  in  the  small  bile 
channels,  to  irritation  and  swelling  of  the  mucosa,  to  ob- 
struction and  to  icterus  by  absorption ;  again  an  icterus 
of  obstruction,  but  a  descending  rather  than  an  ascending 
icterus.  Even  without  increased  amount  of  viscidity  of 
bile,  the  eliminated  poisons  in  course  of  an  intoxication 
or  infection  may  lead  to  catarrh  of  the  bile  terminals,  to 
swelling  with  mechanical  blocking  and  absorption. 
Though  all  cases  of  jaundice  may  be  classed  as  obstruc- 
tive, the  classification  of  Hunter  is  a  convenient  one  for 
descriptive  purposes. 

I.  Obstbcctivb  Jaundice. — ^Causes  acting  from  within 
or  without  the  bile  ducts.  The  obstruction  is  obviously 
mechanical  and  independent  of  changes  in  the  blood  or 
bile.  The  following  is  substantially  the  table  of  Murchi- 
son: 

A.  Obstruction  hy  Foreign  Bodies  within  the  Duct. 
J         1.  Gall  stones,  inspissated  bile,  blood  clot. 

2.  Foreign  bodies  from  the  intestines. 

3.  Parasites— hydatids,  distomata,  lumbricoids. 

B.  Obstruction  by  Catarrlial  Swelling  of  Large  or  Small 
Ducts. 

0.  Obstruction  by  Stricture  or  Obliteration  of  Ducts. 
1.  Congenital  deficiency  or  stricture  of  ducts. 
%.  Stricture  from  perihepatitis,   from  ulcer  of  the 

duodenum,  from  ulcers  or  scars  in  the  bile  ducts. 
3.  Spasmodic  stricture  (icterus  psychicus). 
-D.  Obstruction  by  Tumors  at  the  Papilla  or  of  the  Bile 
Ducts. 

Fibroma,  lipoma,  gumma,  papilloma,  xanthoma,  sar- 
coma, carcinoma. 


E.  Obstruction  by  Pressure  from  mtlwut. 

(1)  Tumors  of  the  liver ;  (2)  tumors  of  the  gall  bladder ; 
(3)  enlarged  glands  in  the  fissure  of  the  liver;  (4)  tu- 
mors of  the  stomach  or  duodenum;  (5)  tumors  of  the 
pancreas ;  (6)  tumors  of  the  kidney ;  (7)  floating  kidney ; 
(8)  omental  tumors;  (9)  retroperitoneal  tumors;  (10) 
aneurisms  of  abdominal  aorta,  hepatic  artery;  (11) 
faBcal  tumors,  esp'ecially  of  the  hepatic  flexui-e;  (12) 
pregnant  uterus,  tumors  of  the  uterus;  (13)  ovarian 
tumors. 

II.  Toxemic  Jaundice.— Jaundice  dependent  on 
changes  in  the  blood  and  bile ;  the  end  cause  is  obstruc- 
tion dependent  on  increased  viscidity  of  bile  or  on  catar- 
rhal dwelling  of  the  bile  ducts.  Tliis  is  the  group  for- 
merlj"^  called  hematogenous.  Hunter  classifies  causes  as 
follows : 

1.  Definite  Poisons. — Phosphorus,  arsenic,  toluylendia- 
min,  snake  venom. 

3.  Poisons  of  Infectious  Fevers. — Yellow  fever,  malaria, 
pyaemia,  typhus,  typhoid,  relapsing  fever,  scarlatina, 
pneumonia. 

3.  Special  Icterogenic  Poisons. — These  are  of  probable 
infective  nature.  Various  names  have  been  given  to  the 
jaundice,  as  epidemic,  infectious,  febrile,  malignant,  sej?- 
tic,  Weil's  disease,  Icterus  typhosus,  icterus  gravis,  acute 
yellow  atrophy  of  the  liver. 

Symptoms.  I.  Obstructiiie  Jundice. — 1.  Staining  of  the 
tissues  is  most  striking  and  is  due  to  bilirubin.  Connec- 
tive tissue  has  particular  affinity  for  the  pigment.  The 
conjunctivae  usually  show  the  earliest  tinge;  the  color  is 
well  seen  in  the  mucous  membrane  of  the  hard  palate,  espc; 
cially  on  pressure ;  color  of  the  skin  varies  from  sulphur, 
lemon,  or  saffron  hue  in  slight  cases  to  greenish,  bronze, 
or  even  greenish-black  in  chronic  cases  with  complete  ob- 
struction. The  pigmentation  is  most  marked  over  the 
forehead,  temples,  scalp,  upper  extremities,  and  thorax. 
The  pigment  lies  in  granular  masses  in  the  deepest  lay- 
ers of  the  rete  Malpighii,  and  may  persist  ten  or  twenty 
days  after  it  has  disappeared  from  the  blood.  The  cor- 
nea, peripheral  nerves,  cartilage,  hair,  and  teeth  escape 
stain ;  the  brain  is  not  colored,  except  in  the  newborn ; 
the  foetus  may  be  lightly  jaundiced.  2.  Nearly  all  se- 
cretions show  presence  of  bilirubin.  It  can  be  demon-  - 
strated  in  the  urine,  sweat,  exudates,  amniotic  fluid,  and 
pus;  it  is  inconstant  in  the  milk,  rarely  present  in  tlie 
sputum  except  in  pneumonia,  has  been  demonstrated  ex- 
ceptionally in  saliva,  but  is  not  found  in  the  tears.  The 
urine  is  usually  dark  yellow  or  brown,  sometimes  reddish 
or  greenish.  The  foam  is  yellow,  immersed  filter  paper  is 
stained  yellow,  and  the  presence  of  bilirubin  can  be  shown 
by  a  number  of  tests.  In  the  Smith-Rosin  test,  3  c.c.  of 
a  solution  of  tincture  of  iodine  diluted  ten  times  with  alco- 
hol is  added  to  10  c.c.  of  urine;  a  green  ring  forms  at  the 
zone  of  contact.  Gmelin's  test:  Fuming  nitric  acid  is 
poured  beneath  a  layer  of  urine  in  a  conical  glass ;  a  play 
of  colors  occurs  at  the  zone  of  contact — yellow,  green, 
blue,  violet,  to  red ;  the  green  color  is  most  characteris- 
tic. The  Schwerdtfeger-Huppert  and  Gluzinski  tests  are 
equally  delicate  but  less  convenient.  If  the  serum  con- 
tains only  slight  quantities  of  bile  pigments,  the  urine 
may  contain  only  urobilin  and  no  bilirubin.  The  urine 
is  yellowish-red  and  only  rarely  brownish-red.  Urobilin 
occurs  in  small  quantitj'  in  normal  urine,  occurs  in  the 
fsEces  as  stercobilin,  may  occur  alone  in  the  urine  in  slight 
jaundice,  at  the  beginning  or  end  of  severe  jaundice, 
usually  disappears  from  the  urine  when  bile  is  totally 
shut  off  from  the  intestine.  It  is  a  reduction  product  of 
bilirubin  or  hemoglobin;  and  reduction  may  occur  either 
in  the  intestine  or  in  the  tissues.  There  is  no  true 
urobilin  icterus;  the  staining  of  the  skin  is  always  by 
bilirubin.  To  test  for  Urobilin,  water  is  poured  care- 
fully over  the  urine  in  a  test  tube;  urobilin  diffuses 
more  rapidly  than  bilirubin,  and  may  be  recognized 
with  the  spectroscope  (Hayem).  The  following  table 
of  Quincke,  little  modified  from  that  of  Hayem  and 
Tissier,  shows  the  shifting  relations  of  the  bile  pig- 
ments in  urine,  faeces,  and  skin  in  the  course  of  ordi- 
nary obstructive  jaundice : 
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Skin. 


1.  Very  slight  yellow 

2.  Light  yellow 

3.  Yellow 

i.  Deeply  yellow  . . . 


Serum. 


Bilirubin  0 
Bilirubin  + 
Bilirubin  + 
Bilirubin  + 


Urine. 

J  Bilirubin  0 

I  UrobiliDO  or  little 

I  Bilirubin  — 

"I  Urobilin  + 

I  Bilirubin  + 

1  Urobilin  + 

J  Bilirubin  + 

1  Urobilin  +  or  0.. 


Faeces. 


^Normal  color. 
[  Colorea. 
[  Pale. 
[  Clay  color. 


Besides  bilirubin  and  urobilin  tlje  urine  contains  bile 
acids  and  at  times  nucleo-albumin  and  albumin.  JBile- 
stained  cells  and  hyaline  and  finely  granular  casts  are 
found  in  all  jaundice  urines. 

3.  Pruritus  is  frequent,  and  in  marked  jaundice  may 
be  severe  and  tormenting.  It  is  an  intoxication  symp- 
tom, and  largely  modified  by  individual  peculiarity;  it 
may  precede  the  jaundice,  and  in  fact  be  present  for  long 
periods  without  jaundice,  as  in  hepatic  cirrhosis ;  but  as 
a  rule  it  is  not  intense  save  in  complete  and  long-standing 
obstruction.  It  may  cease  when  bile  reappears  in  .the 
stools,  though  the  skin  still  remains  colored.  Urticaria, 
eczema,  fissures,  and  boils  occur  as  a  result  of  scratching. 
Xanthoma,  xanthelasma,  or  vitiligoidea  is  a  peculiar 
condition  characterized  by  formation  of  yellowish  flat 
patches  or  tubercles ;  the  flat  variety  occurs  on  the  eye- 
lids, the  tubercular  form  elsewhere  on  the  skin  or  in  the 
viscera.  The  association  with  icterus  is  not  a  necessary 
one.  Sweating  is  frequent  and  may  be  confined  to  the 
back  or  abdoinen.  Telangiectases  may  develop  in  chronic 
cases  in  the  skin  and  occasionally  in  the  mucous  membrane 
of  the  tongue  and  lips.  Clubbing  of  the  nails  has  been 
occasionally  observed,  and  periosteal  nodes  may  form. 

4.  The  color  of  the  fteees  may  be  modified.  In  total 
obstruction  the  stools  may  be  pasty  and  more  or  less  gray- 
ish-white or  clay-colored"  The  color  is  due  partly  to  ab- 
sence of  modified  bile  pigment,  and  partly  to  the  large 
amount  of  undigested  fat ;  according  to  F.  Mueller,  from 
fifty-five  to  seventy-eight  per  cent,  of  fat  goes  to  waste 
when  bile  is  wholly  shut  cfE  from  the  intestines,  instead 
of  normally  from  seven  to  ten  per  cent.  With  partial 
obstruction  the  stools  are  more  colored ;  return  of  color 
may  be  the  first  sign  of  relief  from  total  obstruction. 
Formerly  much  stress  was  laid  on  the  antiseptic  proper- 
ties of  bile,  but  we  now  know  that  the  bile  has  little  in- 
fluence on  bacterial  growth  and  controls  but  little  the 
odor  of  the  faeces. 

5.  Slow  pulse  is  a  common  symptom,  especially  of  ca- 
tarrhal jaundice.  There  may  be  60,  50,  or  even  as  low 
as  30  or  30  beats  a  minute.  The  phenomenon  is  various- 
ly attributed  to  action  of  bile  acids  on  the  vagus,  heart 
muscle,  or  intracardial  ganglia ;  irritation  of  the  vagus  is 
the  most  probable  cause,  for  Wintrend  has  demonstrated 
a  rise  from  40  to  130  after  atropine  injection.  Later,  in  a 
chronic  jaundice,  an  originally  slow  pulse  may  rise  to 
normal  or  increased  rate. 

6.  Disturbances  of  vision  are  rare— xanthopsia,  heme- 
ralopia,  nyctalopia. 

7.  Digestive  disorders  are  common  but  equivocal.  The 
usual  complaints  are  Of  anorexia,  bitter  taste  in  the 
mouth,  distaste  for  meats  or  fats,  flatulence,  constipation, 
or  occasional  diarrhoea. 

8.  Nervous  symptoms  are  of  many  kinds.  Physical 
and  psychical  weakness,  depression,  irritability  are  pres- 
ent in  mild  cases ;  with  persistent  jaundice  severe  disturb- 
ances may  occur.  The  general  condition  grows  worse, 
a  typhoid  state  develops,  dulness  and  stupor  deepen  into 
coma  that  proves  fatal,  coma  alternates  with  states  of 
excitement  and  delirium,  or  general  convulsions  of  indefi- 
nite nature  end  the  scene.  The  symptoms  directly  sug- 
gest intoxication,  and  the  condition  has  long  borne  the 
name  of  cholsemia.  The  name  is  not  a  good  one,  as  the 
same  group  of  symptoms  may  terminate  a  cirrhosis  of 
which  jaundice  forms  no  part.  It  is  an  auto-into.vication 
of  complex  kind,  as  shown  by  the  variety  and  inconstancy 
of  the  symptoms.  The  term  hepatic  intoxication,  pro- 
posed by  Quincke,  should  supersede  cholEemia. 


9.  Hemorrhage.  The  presence  of  bile  constituents 
slows  coagulation  of  the  blood,  and  in  long-continued 
icterus,  instead  of  the  normal  time  of  three  and  a  half  to 
four  minutes,  coagulation  may  be  delayed  to  eleven  or 
twelve  minutes  (Osier).  The  tendency  to  bleeding  is 
shown  in  spontaneous  hemorrhages — purpura,  suggilla- 
tions,  more  rarely  bleeding  from  mucous  membranes,  or 
by  profuse  and  fatal  hemorrhage  after  operations.  It  is 
well  known  that  surgeons  operate  with  dread  in  cases  of 
long-standing  jaundice. 

II.  Toxcemic  Jaundice. — In  this  form  obstruction  de- 
pends upon  increased  viscidity  of  bile,  due  to  blood 
changes  or  to  catarrh  of  small  bile  ducts ;  no  obvious  ob- 
struction is  to  be  found  in  large  du  cts.  Bile  is  never  absent 
from  the  faeces ;  in  fact,  the  stools  may  be  very  dark  from 
excess  of  bile  (polycholia).  The  bile  acids  are  not  constant 
in  the  urine,  but  this  is  of  no  clinical  importance.  Col- 
oring of  the  skin  is  usually  less  deep,  constitutional  dis- 
turbances are  as  a  rule  decidedly  more  marked;  the  jaun- 
dice seems  often  merely  a  symptom  of  a  general  infection. 
All  the  cases  of  this  group  present  about  the  same  clini- 
cal picture ;  differences  in  the  symptoms  and  course  are 
due  to  the  variety  and  especially  to  the  intensity  of  the 
intoxication.  There  may  be  gradations  from  an  apparently 
simple  epidemic  catarrhal  jaundice  to  the  syndrome  of 
malignant  jaundice  or  Weil's  disease,  or  to  the  severest 
type  of  icterus  gravis  or  acute  yellow  atrophy.  For  fur- 
ther discussion  of  this  group,  see  articles  on  P/wspTimis 
Poisoning,  Weil's  Disease,  Yellow  Mver,  Liver  Diseases: 
Acute  Yellow  Atrophy. 

Morbid  Anatomy  and  Coukse. — The  pathological 
findings  of  icterus  vary  widely  with  the  causes ;  they  are 
sufficiently  discussed  in  connection  with  symptomatology 
or  in  the  sections  dealing  with  the  special  diseases.  The 
course  and  prognosis  vary  also  with  the  cause ;  in  general, 
prognosis  is  less  good  when  obstructive  jaundice  has 
lasted  three  or  four  months;  after  eight  to  twelve 
months  liability  to  hemorrhage  or  to  sudden  severe  ner- 
vous symptoms  rendei's  the  outlook  unfavorable.  Budd, 
however,  cites  recovery  after  four  years;  Murchison, 
Barth,  and  Bismer  report  a  favorable  termination  after  six 
years'  duration ;  Legendre,  Gailliard,  and  Debove  men- 
tion cases  of  complete  obstruction  of  twelve,  twenty, 
twenty-five  years'  standing  without  much  general  dis- 
turbance ! 

Varieties  op  Jaundice. — 1.  Icterus  Neonatorum.— 
Jaundice  of  the  newborn  may  be  (a)  severe,  due  to  con- 
genital stricture  or  absence  of  the  bile  ducts,  to  syphilis, 
or  to  sepsis;  this  form  rapidly  proves  fatal;  (J)  mild  or 
physiological.  This  occurs  in  one-third  or  two-thirds  of 
all  infants  born  in  hospital,  and  in  a  somewhat  smaller 
per  cent,  of  private  cases.  It  is  more  frequent  in  boys,  in 
premature  infants,  in  cases  in  which  chloroform  was  used, 
or  in  cases  attended  with  marked  congestion.  The  jaun- 
dice appears  on  the  second  or  third  day,  is  most  marked 
in  the  face  and  upper  part  of  the  body,  as  a  rule  is  not 
deep,  the  conjunctiva;  are  stained  only  in  severe  cases, 
there  is  little  or  no  general  disturbance,  the  color  fades 
in  from  a  few  days  to  three  or  four  weeks.  The  urine,  as 
a  rule,  is  of  normal  yellow  color  and  contains  no  soluble 
bile  pigment;  it  frequently  shows  traces  of  albumin,  and 
the  sediment  may  show  bile-stained  kidney  epithelium  or 
cells  enclosing  granules  or  crystals  of  bilirubin.  Biliru- 
bin is  held  in  the  kidney  in  the  form  of  infarcts.  There 
is  no  urobilinuria;  the  fseces  are  of  normal  yellow  color. 
Pathogenesis  is  obscure.  The  benign  character  shows 
the  practical  physiological  nature  of  the  process ;  it  may 
depend  in  part  on  the  increased  blood  destruction  and 
consequent  polycholia  of  the  first  days  after  birth,  in  part 
on  the  slow  excretion  of  bile  by  the  kidney  (infarct  for- 
mation), in  part  on  Hack  of  bile  reduction  in  the  intestine. 
More  probable  is  the  explanation  of  Franck  and  Quincke 
that  the  icterus  depends  on  increased  bile  absorption  from 
the  intestines ;  the  meconium  contains  bilirubin,  bile  se- 
cretion is  increased  with  ingestion  of  the  first  food,  bile  is 
consequently  absorbed  in  quantity  into  the  portal  blood, 
and  in  the  first  few  days  patency  of  the  ductus  venosus 
Arantii  allows  the  bile  constituents  to  enter  in  part  the 
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vena  cava  and  so  reach  tbfe  general  blood  stream  ■without 
passing  the  liver. 

2.  IcUnis  after  Hemm-rliages. — Definite  icterus  has  been 
observed  after  blood  extravasations  and  internal  hemor- 
rhages. The  staining  appears  in  from  three  to  ten  days' 
after  the  hemorrhage,  is  of  slight  degree,  and  fades  in  a 
few  days  or  vpeeks.  Urobilinuria  accompanies  and,  in 
fact,  precedes  the  jaundice;  it  is  extremely  rare  to  find 
bilirubin  in  the  urine.  Elaboration  of  the  bile  pigment 
probably  does  not  take  place  locally ;  hfematoidin  crystals 
may  form,  but  this  is  a  slow  process  and  the  crystals  show 
little  tendency  to  solution.  More  probable  is  the  solu- 
tion of  hffimoglobin  in  situ  and  its  transformation  into 
bilirubin  in  the  liver;  the  jaundice  is  hepatogenous,  an 
icterus  pleiochromlcus.  With  small  extravasations  no 
jaundice  occurs,  only  urobilinuria. 

3.  Inanition  Ictents.^SWght  staining  of  the  conjunc- 
tiviE  or  skin  may  occur  in  inanition  or  starvation.  Tren- 
delenburg observed  a  case  with  slight  bilirubinuria.  It 
is  a  common  event  to  find  bile  in  tlie  urine  of  fasting 
dogs — the  absorption  occurs  within  tlie  liver. 

4.  Icterus  Syphiliticus. — This  is  the  icterus  syphiliticus 
prsECOx.  It  occurs  in  the  secondary  stage,  is  not  frequent, 
occurs  oftener  in  women  (Fournier).  The  eases  show 
generally  severe  secondary  symptoms,  eruptions,  and 
marked  glandular  enlargements  (Werner).  'It  is  a  me- 
chanical jaundice  and  due  to  swelling  of  the  glands  in 
the  portal  fissure  (Lancereaux).  In  one  case  Quincke  ob- 
served ascites  and  splenic  tumor  coming  and  going  with 
the  jaundice. 

5.  Icterus  PsycMcus,  Icterus  Spasticus,  Icterus  Ex  emo- 
tione. — In  the  minds  of  the  laity  the  emotions  play  a 
large  part  in  liver  pathology.  The  only  cases  of  jaun- 
dice that  can  be  ascribed  to  nerve  influence  are  those  which 
occur  within  a  few  hours  or  even  minutes  after  a  sud- 
den nerve  shock,  as  fright,  anger,  fear.  There  are  two 
classes  of  such  cases :  1.  Jaundice  coming  on  immediately 
after  severe  shock;  in  all  literature  examples  of  this  class 
are  extremely  rare ;  two  cases  of  ViUeneuve  (1818)  are 
cited  by  Murchison.  3.  Jaundice  occurring  a  few  hours 
after  great  nerve  shock  or  strain.  This  is  comparatively 
common ;  the  jaundice  is  light  and  of  short  duration ;  in 
a  few  cases  acute  yellow  atrophy  has  followed.  Various 
explanations  have  been  advanced — polycholia,  lowered 
portal  pressure  (Frerichs).  The  most  probable  explana- 
tion is  that  of  spasmodic  contraction  of  the  bile  ducts 
with  increased  back  pressure  and  quick  absorption. 

Herbert  C.  Moffitt. 

JAWS,  INJURIES  AND  DISEASES  OF.  — Injuries 
AND  Diseases  of  the  Uppek  Jaw. — The  upper  jaw  is 
peculiar  from  the  fact  of  its  possessing  a  large  cavity, 
the  antrum  of  Highmore.  This  cavity  is  situated  in  the 
body  of  the  bone,  and  is  lined  with  mucous  membrane 
continuous  with  that  of  the  nasal  cavity  through  a  small 
orifice  opening  into  the  middle  meatus. 

On  account  of  its  structure  the  upper  jaw  is  more  sub- 
ject to  diseases  than  the  lower.  The  affections  of  the 
bone  calling  for  surgical  interference  are  injuries,  inflam- 
mation and  abscess,  cystic  diseases,  and  tumors. 

Fractores  of  the  Upper  Jaw.— Owing  to  the  posi- 
tion of  the  upper  jaw,  protected  on  all  sides  by  its  out- 
lying processes  of  bone — the  malar  bone  externally  and 
the  nasal  bones  internally — fracture  of  the  upper  jaw  is 
not  a  very  frequent  accident.  Almost  invariably  frac- 
ture of  this  bone  is  associated  with  fracture  of  the  more 
prominent  bones  of  the  face,  with  which  it  is  articulated. 
Direct  violence,  such  as  blows  upon  the  face,  falls  from 
great  heights,  etc.,  is  usually  the  cause  of  the  fracture. 

The  fracture  may  be  of  the  penetrating  variety,  con- 
sisting of  a  small  opening  into  the  antrum  made  by  a 
sharp-pointed  instrument,  which  may  enter  by  way  of 
the  orbit,  the  palate,  the  nostril,  or  the  anterior  wall  of 
the  cavity.  Such  wounds,  as  a  general  rule,  heal  rap- 
idly, and  require  but  little  attention  on  the  part  of  the 
surgeon. 

Fracture  may  involve  any  part  of  the  bone — the  nasal, 
palatal,  or  alveolar  process,  or  the  body  of  the  bone. 


As  the  result  of  falls  upon  the  face  from  great  heights, 
the  fracture,  in  a  few  recorded  cases,  has  been -vertical 
in  the  median  line,  constituting  a  diastasis  or  separation 
of  the  two  superior  maxillary  bones. 

Comminuted  fractures,  attended  with  the  most  fright- 
ful deformity,  as  the  result  of  gunshot  wounds,  are  occa- 
sionally met  with. 

When  the  alveolar  process  is  separated  from  the  body 
of  the  bone  there  is  usually  marked  displacement. 

The  anterior  wall  of  the  antrum  of  Highmore  is  some- 
times crushed  in  by  fragments  of  the  malar  bone  driven 
down  upon  it  by  the  force  of  blows. 

The  soft  parts  overlying  the  fracture  are  nearly  always 
extensively  involved.  Hemorrhage  from  wounds  of 
branches  of  the  internal  inaxillary  artery  is  occasionally 
very  profuse — sometimes  even  requiring  the  ligation  of 
the  common  carotid  artery,  or  the  application  of  the 
actual  cautery  to  the  bleeding  point. 

When  a  fracture  of  the  nasal  process  of  the  upper  jaw 
is  complicated  with  a  fracture  of  the  nasal  bones  in  which 
the  mucous  membrane  of  the  nose  has  been  more  or  less 
lacerated,  extensive  emphysema  of  the  face  may  take 
place. 

If  the  line  of  fracture  runs  through  the  infra-orbital 
foramen,  causing  contusion  or  laceration  of  the  infra- 
orbital nerve,  temporary  paralysis  of  the  parts  supplied 
by  that  nerve  may  ensue. 

Obstruction  of  the  lachrymal  duct,  with  a  constant 
overflow  of  tears  upon  the  cheek,  may  follow  fracture  of 
the  upper  jaw. 

Symptoms. — In  the  majority  of  cases  recognition  of 
fracture  of  the  upper  jaw  is  not  difficult.  Deep-seated 
pain,  increase  of  saliva,  hemorrhage  from  the  mouth, 
and  the  special  signs  of  fracture,  viz.,  crepitus,  preter- 
natural mobility,  and  deformity,  are  all  present  in  greater 
or  less  degree.  The  accessible  position  of  every  part  of 
the  bone  makes  it  usually  an  easy  matter  to  detect  a  fract- 
ure of  the  upper  jaw. 

Treatment. — In  the  treatment  of  fractures  of  the  upper 
jaw  the  indications  are  to  replace,  by  manipulation,  the 
fragments  as  accurately  as  possible,  and,  by  suitable  ap- 
pliances, to  render  them  immovable.  Pressing  the  lower 
jaw  firmly  against  the  upper  with  a  bandage  will  in 
most  cases  suffice. 

If  the  tendency  to  displacement  is  great,  as  in  frac- 
tures of  the  alveolus,  it  may  be  necessary  to  wire  the 
teeth  of  opposing  fragments  together,  or  to  adjust  a 
gutta-percha  or  vulcanite  interdental  splint. 

When  the  fracture  is  comminuted  and  compound,  great 
care  should  be  taken  to  preserve  every  fragment,  how- 
ever loosely  attached,  as  the  experience  of  a  great  many 
surgeons  has  shown  that  such  fragments  reunite  very 
readily.  Another  point  to  be  observed  in  the  treat- 
ment of  fractures  of  the  upper  jaw  is  not  to  extract  loos- 
ened teeth,  as,  in  addition  to  the  fact  that  they  most  fre- 
quently become  firm  again,  their  extraction  is  attended 
with  some  danger  of  removing  fragments  of  bone  that 
might  have  been  preserved. 

Repair  in  cases  of  average  severity  takes  place  in  from 
thirty  to  forty  days  with  a  scanty  formation  of  callus,  and 
not  infrequently  in  less  time.  The  vitality  of  the  bone 
is  exceptionally  great;  hence  the  rule  laid  down  by 
Malgaigne  and  some  of  his  predecessors,  and  repeated  by 
all  subsequent  writers,  to  leave  every  fragment  that  is 
not  absolutely  and  entirely  detached.  Although  this 
rule  is  a  sound  one,  it  occasionally  happens  that  frag- 
ments become  necrosed  and  have  to  be  removed." 

Inflammation,  either  acute  or  chronic,  may  attack 
the  mucous  membrane  of  the  antrum  or  the  periosteum 
of  the  bone.  The  cause  of  the  inflammation  is  most  com- 
monly irritation  set  up  by  carious  teeth,  though  it  may 
originate  from  mechanical  injury,  from  the  poisonous 
effects  of  syphilis,  scrofula,  the  exanthematous  fevers, 
mercury,  or  phosphorus.  Its  tendency  is  to  run  rapidly 
on  to  suppuration,  and  in  the  majority  of  cases  this  proc- 
ess has  been  already  established  when  the  surgeon  is 
called. 

When  the  mucous  membrane  of  the  antrum  is  In- 
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flamed,  the  symptoms  are  by  no  means  clear.  Aching 
of  the  molar  teeth  is  present,  there  is  more  or  less  puffy, 
(Edematous  swelling  of  the  cheek,  and  occasionally  there 
may  be  observed  a  discharge  of  mucus  from  the  nostril 
of  the  affected  side. 

In  periostitis  there  is  always  severe  pain  of  a  throbbing, 
tensive  character,  aggravated  at  night ;  swelling  of  the 
cheek,  often  so  great  as  to  distort  the  features,  is  also 
present ;  the  teeth  are  raised  in  their  sockets,  and  the  least 
pressure  upon  them  gives  rise  to  the  sharpest  pain. 

Treatment.— In  order  to  avert  suppuration  the  treat- 
ment should  be  prompt  and  active.  All  decayed  teeth 
should  be  at  once  removed  as  the  most  probable  causes 
of  the  mischief.  Saline  cathartics  should  be  exhibited, 
and  local  depletion  by  means  of  leeches  applied  to  the 
gums,  or  free  incisions,  together  with  hot  fomentations, 
should  be  employed. 

Alveolar  Abscess,  the  immediate  effect  of  inflamma- 
tion at  tlie  root  of  a  tooth,  may  be  superficial  or  deep. 
When  superficial  it  is  commonly  known  as  gumboil, 
which  is  recognized  as  a  puffy  swelling  of  the  gums, 
usually  small  in  volume,  but  often  exquisitely  tender 
and  painful.  This  form  of  abscess,  after  a  brief  period, 
ruptures  spontaneously  or  upon  slight  pressure  with  the 
finger,  and  recovery  speedily  ensues. 

The  deep  alveolar  abscess,  which  more  directly  results 
from  diseased  teeth,  commences  in  the  substance  of  the 
bone.  The  abscess  cavity,  at  first  very  small,-  rapidly 
increases  in  size,  the  alveolar  process  becoming  carious 
and  undergoing  absorption.  The  pus  may  find  an  outlet 
for  itself  by  the  side  of  a  tooth,  or,  if  resistance  in  that 
direction  is  too  great,  the  alveolar  process  may  be  per- 
forated and  th'e  pus  burrow  beneath  the  mucous  mem- 
brane. Occasionally  the  pus  burrows  beneath  the  peri- 
osteum of  the  palate,  afterward  pointing  in  the  roof  of 
the  mouth. 

Treatment. — The  treatment  of  alveolar  abscess  is  free 
incision  and  extraction  of  the  peccant  tooth.  This  should 
be  done  early,  as  delay  may  lead  to  extensive  necrosis, 
or  to  the  formation  of  a  long  sinus,  most  difficult  to 
heal. 

Suppuration  in  the  Antrum. — Accumulation  of  pus 
within  the  antrum — erroneously  termed  abscess,  more 
properly  empyema  of  the  antrum — is  most  frequently 
caused  by  irritation  set  up  by  diseased  fangs  of  teeth 
which  normally  project  upward  into  the  cavity  and  form 
prominences  upon  its  floor.  The  teeth  most  usually  in- 
volved are  the  first  and  second  molars,  though  it  may  be 
the  bicuspid  or  canine.  Only  a  thin  partition  of  bone 
separates  the  roots  of  these  teeth  from  the  cavity,  and 
not  infrequently  the  root  of  one  or  more  of  these  teeth 
penetrates  the  cavity  and  lies  in  contact  with  the  antral 
mucous  membrane.  The  disease  may  also  depend  ujjon 
a  catarrhal  inflammation  of  the  lining  membrane,  may 
follow  violent  blows  upon  the  face,  or  arise  by  extension 
of  inflammation  from  the  nasal  cavity,  or  from  suppura- 
tive degeneration  of  cysts  of  the  antrum. 

Symptoms. — If  very  rapid  in  its  formation,  the  symp- 
toms of  suppuration  in  the  antrum  are  pain  in  the  head 
and  face,  aching  of  the  teeth  on  the  affected  side,  swell- 
ing of  the  face  and  gums,  and  the  discharge  of  an  offen- 
sive pus  into  the  nose  when  the  patient  is  recumbent  or 
forcibly  blows  the  nose.  The  constant  discharge  of  fetid 
pus  through  the  nose  often  occasions  the  mistake  that 
the  disease  is  ozsBna,  but  the  character  of  the  matter  and 
the  tact  tha\,  the  fetor  is  most  perceptible  to  the  patient, 
are  suflicient  marks  of  distinction.  Digestion  is  much 
disturbed  by  the  constant  entrance  of  pus  into  the  stom- 
ach, and  the  general  health  of  the  patient  is  on  that  ac- 
count often'very  much  impaired. 

If  the  suppurative  process  has  been  very  slow  and 
gradual,  the  symptoms  are  hardly  suflicient  to  attract 
attention  until  the  disease  has  made  considerable  progress. 

The  pus  most  usually  finds  an  exit  for  itself  through 
the  opening  from  the  antrum  into  the  nose,  or  into  the 
mouth  along  the  side  of  diseased  teeth.  Expansion  of 
the  bone  rarely  occurs,  except  when  no  outlet  for  the 
escape  of  pus  is  afforded.     When  there  exists  no  means 


of  escape  for  the  pus  and  it  accumulates  in  the  cavity, 
the  bone  becomes  expanded,  the  cheek  is  pushed  for- 
ward, and  the  walls  of  the  antrum  become  so  thinned  by 
absorption  that  when  pressed  upon  a  peculiar  crackling 
sensation  is  felt.  The  bone  may  be  expanded  upon  any 
or  all  of  its  surfaces,  orbital,  buccal,  palatal,  or  nasal. 
In  several  recorded  cases  the.  pressure  upward  has  caused 
protrusion  of  the  eyeball  with  permanent  amaurosis. 
Obstruction  of  the  lachrymal  duct  by  the  expansion  of 
the  bone  frequently  brings  about' a  constant  overflow  of 
tears  upon  the  cheek. 

Tr&itment. — The  treatment  of  suppuration  in  the  an- 
trum consists  in  providing  a  free  opening  for  the  pus  to 
escape  before  extensive  destruction  of  the  walls  of  the 
cavity  has  taken  place.  This  may  be  effected  hy  the 
extraction  of  a  tooth  on  the  affected  side,  preferably  the 
first  molar,  and  enlarging  the  opening  through  the  socket 
by  means  of  a  trocar  or  drill.  In  edentulous  jaws,  at- 
tempts to  penetrate  into  the  antrum  through  the  alveolus 
should  never  be  made,  as  under  these  circumstances  the 
bone  is  greatly  thickened  and  consolidated.  The  most 
effectual  method  of  evacuating  the  pus  is  to  make  the 
opening  above  the  alveolar  process  by  means  of  a  drill, 
a  carpenter's  gimlet,  or  an  ordinary  trocar,  care  being 
taken  that  the  instrument  is  not  driven  upward  with 
such  force  as  to  pierce  the  orbital  plate. 

If  the  opening  has  been  made  through  the  socket  of  a 
tooth,  the  passage  should  be  kept  closed  with  a  plug  of 
cotton,  or  a  gutta-percha  or  metallic  plate  adjusted  over 
the  teeth  to  prevent  the  entrance  of  food  into  the  cavity, 

The  cavity  should  be  frequently  syringed  out  through 
the  opening  with  an  antiseptic  solution — corrosive  subli- 
mate, 1  :  2,000,  or  carbolic  acid,  1  :  30. 

The  most  assiduous  attention  is  necessary  to  bring 
about  a  perfect  cure,  and  often  months  elapse  before  the 
disease  may  be  said  to  be  at  an  end. 

Cystic  Disease  of  the  Antrum. — In  this  disease 
the  antrum  becomes  distended  by  a  dark-colored,  glairy, 
and  in  some  instances  gelatinous  fluid,  which  frequently 
contains  cholesterin  in  considerable  qliantity.  The  old 
name  applied  to  the  disease  was  hydrops  antri,  or  dropsy 
of  the  antrum,  and  it  was  supposed  to  depend  upon  the 
retention  of  the  natural  secretion  of  the  mucous  mem- 
brane lining  the  sinus,  the  escape  of  which  had  been  pre- 
vented by  the  closure  of  the  opening  between  the  antrum 
and  the  nose ;  but  modern  research  has  shown  that  such 
a  view  was  not  coiTect. 
The  cysts  most  likely  de- 
pend upon  cystic  degen- 
eration of  the  glandular 
follicles  thickly  aggregat- 
ed over  the  mucous  mem- 
brane lining  the  cavity. 

Symptoms. — The  disease 
is  of  painless  growth  and 
the  expansion  of  the  bone 
gradual.  In  course  of 
time  it  leads  to  marked 
deformity — the  cheek  be- 
comes prominent  and 
round;  the  eye  protrudes 
from  the  orbit;  the  nose 
is  pushed  to  the  opposite 
side;  the  nostril  becomes 
occluded;  and  the  palate 
is  depressed,  often  to  such 
an  extent  as  seriously  to 
embarrass  deglutition. 
The  enlargemeut  presents  itself  as  a  rounded  tumor,  soft 
and  elastic  at  some  portions  of  its  siirface,  hard  and  re- 
sisting at  others.  Pressure  upon  the  swelling  often  elicits 
the  peculiar  egg-shell  crackling  characteristic  of  those 
conditions  in  which  the  bone  is  greatly  expanded  and 
thinned.  The  general  appearance  of  the  disease  closely 
resembles  that  of  solid  tumors  of  the  upper  jaw,  which 
fact  has  caused  surgeons,  in  a  number  of  instances,  to 
excise  the  entire  upper  jaw  imnecessarily.  In  all  doubt- 
ful cases  of  swelling  of  the  upper  jaw,  therefore,  ex- 
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ploratoiy  punctures  should  be  made  before  resort  is  had 
to  the  more  serious  operation  of  excision. 

Treatment.— kfiimg  upon  tlie  false  belief  that  the  en- 
largement consisted  of  the  pent-up  secretion  of  the  antral 
mucous  membrane,  surgeons  formerly  attempted  to  re- 
establish the  normal  opening  between  the  sinus  and  the 
nose,  but- naturally  such  a  procedure  never  met  with  suc- 
cess. 

The  proper  treatment  consists  of  the  evacuation  of  the 
contents  of  the  cyst  by  means  of  free  incisions,  and  the 
establishment  of  efficient  drainage  until  the  tendency  to 
recurrence  no  longer  exists.  This  may  be  easily  accom- 
plished by  incising  the  most  prominent  part  of  the  tu- 
mor, usually  beneath  the  cheek,  evacuating  the  contents 
through  the  opening,  and  dilating  the  passage  thoroughly 
with  the  finger.  If  the  cyst  is  large,  a  portion  of  the 
bone  or  of  the  cyst  wall  should  be  cut  away.  The  cavity 
should  be  thoroughly  washed  out,  several  times  daily, 
with  some  stimulating  or  antiseptic  solution  until  all  dis- 
charge ceases.-  The  deformity  occasioned  by  the  disten- 
tion of  the  bone  will  eventually  entirely  disappear. 

Polypus  of  the  Antrum. — This  form  of  morbid 
growth  in  the  antrum  is  rare.  Like  polypus  of  the  nasal 
cavity,  to  which  it  is  similar  in  pathology,  it  takes  its 
origin  from  the  mucous  membrane,  and  may  be  either 
fibrous  or  gelatinous,  most  frequently  the  latter. 

When  small  its  presence  is  unsuspected,  and  it  is  only 
after  it  has  attained  considerable  volume  and  has,  by  its 
size,  led  to  absorption  of  the  thin  internal  wall  of  the 
antrum,  and  protruded  into  the  nostril,  that  the  real  na- 
ture of  the  disease  is  manifested. 

Until  this  form  of  growth  reaches  large  dimensions, 
surgical  interference  is  rarely  called  for.  Thorough  re- 
moval, by  opening  up  the  anterior  wall  of  the  antrum, 
or  through  the  nose  if  possible,  is  the  proper  method  of 
treatment. 

Dentigekous  Cysts  develop  in  the  jaw  in  consequence 
of  some  error  in  the  growth  and  eruption  of  a  tooth,  most 
frequently  a  permanent  one,  though  Heath  mentions  a 
case  in  which  tlie  tooth  involved  was  of  the  temporary 
set.  Tomes  believes  that  dentigerous  cysts  are  the  result 
of  the  gradual  increase  of  the  small  amount  of  fluid  left 
in  the  tooth  sac  after  development  of  the  enamel.  This 
form  of  cysts  most  frequently  occurs  in  young  adults. 
In  the  upper  jaw  they  nearly  always  occupy  the  an- 
trum. 

In  general  appearance  dentigerous  cysts  strongly  re- 
semble simple  cysts,  described  above.  They  cause  a 
slow,  painless  enlargment  of  the  jaw,  which,  after  it  has 
reached  a  considerable  size,  crackles  upon  pressure, 
though  this  symptom  is  not  constant,  on  account  of  the 
thick  and  highly  organized  wall  of  the  cyst. 

Treatment. — The  treatment  of  dentigerous  cysts  is  the 
same  as  that  of  simple  C3'sts,  namely,  free  incision  and 
evacuation  of  their  con  tents.  The  contained  tooth,  which 
is  usually  found  embedded  in  or  lying  loose  upon  the 
cyst  wall,  should  be  removed,  and  a  portion  of  the  sac 
cut  away.  The  operation  should,  if  possible,  be  per- 
formed from  within  the  mouth.  Entire  recovery,  with- 
out deformity,  usually  follows  the  operation. 

Solid  Tumors  of  the  Upper  Jaw— Fibromata. — ■ 
Fibrous  tumors  of  the  upper  jaw  may  he  either  endosteal 
or  periosteal  in  origin,  and  may  occupy  the  antrum  of 
Highmore  or  grow  from  the  alveolar  process,  the  latter 
variety  being  known  as  fibrous  epulis. 

In  structure,  fibromata  are  similar  to  fibrous  tumors  of 
other  parts  of  the  body,  and  are  liable  to  the  same  kinds 
of  degenerative  changes. 

The  upper  jaw  is  not  so  often  the  seat  of  fibrous 
tumors  as  the  lower. 

Frequently  these  growths  contain  spicula  of  bone  or 
nodules  of  cartilage,  either  of  which  may  be  present  in 
large  quantity. 

Inflammation  resulting  from  the  irritation  of  decayed 
teeth  or  mechanical  injury  may  be  the  starting-point  of 
the  disease.  More  frequently,  however,  the  cause  is  not 
apparent. 

Though  usually  of  slow  growth,  fibromata  occasion- 
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ally  reach  enormous  dimensions.  "When  originating 
within  the  antrum,  a  fibroma  may  extend  in  every  direc- 
tion. The  bony  walls  of  the  cavity  give  way  before  it 
and  undergo  absorption.  Processes  of  the  growth  may 
extend  into  the  mouth,  the  nasal  cavity,  and  the  orbit, 
and  distend  the  cheeks,  giving  rise  to  the  most  hide- 
ous deformity.  The  health  of  a  patient  who  is  tlie 
subject  of  fibroma  of  the  upper  jaw  usually  remains  un- 
impaired. 

Fibrous  Epulis  is  a  small,  firm  tumor  of  fibrous  struct- 
ure, which  grows  from  the  periosteum  of  the  alveolar 
process  close  to  the  junction  of  the  gum  with  the  teeth, 
or  even  between  the  teeth.  It  grows 
slowly  and  painlessly,  and  seldom  reaches 
a  large  size,  though  a  few  cases  have 
been  reported  in  which  such  outgrowths 
have  attained  sufficient  volume  to  cause 
considerable  deformity.  As  the 
tumor  increases  in  size  the  adja- 
cent teeth  become  loosened,  and 
eventually  drop  out.  It  bleeds 
when  manipulated,  and  is  not 
infrequently  ulcerated  on  ac- 
count of  the  pressure  of  the 
teeth  of  the  lower  jaw.  As  in 
fibromata  of  the  body  of  the 
jaw,  epulis  frequently  contains 
bony  spicula,  which  radiate  into 
its  substance  from  the  attachment'of  the  tumor  to  the 
jaw. 

Fibromata  may  be  distinguished  from  malignant  tu- 
mors of  the  upper  jaw  by  their  slowness  of  growth, 
their  hard  and  resisting  consistence,  the  absence  of  pain, 
their  independent  growth,  and  the  immunity  of  the  lym- 
phatic glands. 

Treatment. — When  the  tumor  is  located  within  the  an- 
trum and  is  of  moderate  size,  it  may  be  possible  to  enu- 
cleate it  from  within  the  mouth  without  disfigurement  of 
the  face.  This  may  be  accomplished  by  dissecting  the 
cheek  from  the  bone  and  entering  into  the  antrum  through 
its  anterior  wall. 

If  the  growth  is  large,  and  has  in  a  measure  substituted 
itself  for  the  upper  jaw,  nothing  less  than  complete  exci- 
sion of  the  bone  will  suffice.  In  the  treatment  of  epulis 
thorough  removal  of  the  growth,  with  a  portion  of  the 
bone  from  which  it  sprang,  should  be  done  to  insure 
against  a  return  of  the  disease. 

Enchondromata. — Pure  cartilaginous  tumors  of  the 
upper  jaw  are  extremely  rare.  They  may  grow  from 
the  surface  of  the  bone  or  from  within  the  antrum. 
They  usually  appear  early  in  life,  and  grow  more  rapidly 
than  fibrous  tumors.  Enchondromata  may  reach  im- 
mense size,  as  in  the  case  reported  by  O'Shaughnessy, 
who  removed  a  tumor  of  this  kind,  together  with  the 
upper  jaw,  which  weighed  four  pounds. 

In  general  appearance  and  in  progress  the  enchon- 
droma  differs  so  little  from  the  fibroma  that  during  life 
it  is  impossible  to  dift'erentiate  between  them.  Ossifica- 
tion of  the  growth  is  a  very  frequent  occurrence,  and  it 
is  not  unlikely  that  nearly  all  osseous  tumors  were  orig- 
inally cartilaginous.  The  tendency  to  recur  is  much 
greater  than  it  is  in  the  case  of  fibrous  tumors,  and  for  this, 
reason  extirpation  of  enchondromata  should  be  most  thor- 
ough. Eight  operations  for  the  removal  of  enchondroma 
of  the  upper  jaw  were  performed  upon  a  patient  whose 
case  has  been  reported  by  Fergusson.  It  is  not  unlikely 
that  the  disposition  of  enchondromata  to  recur  has  been 
greatly  exaggerated,  as,  no  doubt,  in  many  cases  sarco- 
matous tumors  wliich  have  undergone  chondrification 
have  been  regarded  as  originally  cartilaginous. 

Treatment. — The  treatment  of  enchondromata  should 
be  the  same  as  applies  to  fibromata,  except  that  the  sur- 
geon should  be  even^niore  careful  to  go  wide  of  the  dis- 
ease, in  order  to  guard  against  recurrence. 

Osteomata  are  more  frequently  met  with  in  the  lower 
than  in  the  upper  jaw.  This  form  of  tumor  in  its  struct- 
ure possesses  all  the  characteristics  of  true  bone.  ^  It 
may  be  cancellous  in  structure,  enclosed  in  a  thin  casing- 
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of  compact  bone,  or  of  denser  consistence,  hard  and  com- 
pact throughout  like  ivory. 

Hyperostosis  is  a  disease  of  the  jaw  which  consists  of 
a  diffused  hypertrophy  of  the  bone,  with  frequently  total 
obliteration  of  the  antrum.  Partial  hyperostosis  may 
take  place  in  the  alveolar  process  as  the  result  of  irrita- 
tion proceeding  from  a  misplaced  or  diseased  tooth. 

Osteomata  of  the  upper  jaw  have  been  known  to  be- 
come loose  In  their  attachments,  and  finally  to  become 
spontaneously  detaclied. 

It  Is  not  an  easy  matter  to  distinguish  an  osteoma  from 
an  enchondroma,  or  even  from  a  fibroma,  but  Its  slow 
growth,  extreme  hardness,  and  Irregular,  nodulated,  or 
tuberous  surface  will  be  of  service  in  making  a  diagnosis. 
Treatment. — Osseous  timiors  of  the  upper  jaw  should 
be  removed  with  the  part  of  the  bone  from  which  they 
grow,  or  if  large  and  the  source  of  great  deformity,  the 
entire  jaw  should  be  excised. 

Sarcomata  of  the  upper  jaw  are  tumors  of  connective- 
tissue  origin,  made  up  chiefly  of  embryonic  cells.  They 
are  met  with  most  frequently  in  early  and  middle  life. 
Sarcomata  are  essentially  malignant  in  nature,  being  al- 
most certain  to  recur  after  removal,  and  in  their  growth 
infiltrating  the  neighboring  tissues.  The  sarcomata  are 
very  vascular  and  grow  rapidly,  often  reaching  immense 
volume.  They  are  conveniently  divided  into  three 
classes,  according  to  the  kind  of  cells  that  enter  into 
their  composition — namely,  the  spindle-celled,  the  round- 
celled,  and  myeloid  or  giant-celled. 

The  spindle-celled  sarcoma  is  most  frequently  found  in 
the  antrum.  It  is  made  up  of  spindle-shaped  cells  of 
varying  size,  closely  packed  in  a  homogeneous  basis  siib- 
stance,  held  together  hy  a  scanty  fibrous  tissue.  It  closely 
resembles  the  fibroma  in  general  appearance. 

The  round-celled  sarcoma,  as  its  name  implies,  is  com- 
posed principally  of  large,  round  cells,  very  greatly  re- 
sembling leucocytes.  Both  spindle-shaped  and  round 
cells  are  occasionally  found  in  the  same  tumor.  Both 
varieties  frequently  undergo  osseous  or  cartilaginous 
transformation,  often  to  such  an  extent  as  to  mask  the 
Teal  nature  of  the  neoplasm.  When  the  tumor  occupies 
the  antrum  it  pursues  the  same  course  as  other  solid 
tumors  of  that  cavity,  causing  enlargement  of  the  bone, 
l)ulging  of  the  cheek,  etc.,  but  differs  from  them  in  that 
it  grows  more  rapidly,  is  more  prone  to  ulcerate,  is  very 
vascular,  is  of  soft  consistence  in  the  majority  of  cases, 
and  the  lymphatic  glands  frequently  become  secondarily 
affected. 

The  myeloid  sarcoma  occurs  at  an  early  age,  and  in 
most  cases  grows  from  the  alveolar  process,  where  it  is 
known  as  myeloid  epulis.  In  structure  it  is  composed  of 
large  polynucleated  cells.  This  form  of  sai-coma  grows 
rapidly,  is  extremely  vascular,  and  is  soft  and  elastic  to 
the  touch. 

Treatment. — No  matter  how  thoroughly  sarcomata  of 
the  upper  jaw  are  removed,  their  malignancy  is  mani- 
fested by  the  fact  that  in  the  majority  of  cases  they 
recur.  Occasionally  they  have  been  removed,  together 
with  a  large  portion  of  the  bone  from  which  they  grew, 
with  perfect  success ;  and  in  exceptional  cases,  when  the 
growth  is  small  and  in  a  measure  isolated,  it  may  be  ex- 
pedient to  excise  it  with  a  portion  of  the  bone ;  but  when 
the  nature  of  the  tumor  is  clearly  apparent,  and  when  ic 
has  reached  a  large  size,  nothing  short  of  complete  exci- 
.sion  of  the  entire  upper  jaw  will  be  of  any  avail 

Epithelioma  is  the  only  form  of  "carcinomatous 
growth  connected  witli  the  jaws. 

There  are  two  distinct  varieties  of  epithelioma  of  the 
upper  jaw:  the  squamous,  which  grows  from  tlie  gums 
or  from  the  mucous  membrane  of  tlie  palate,  and  the 
columnar,  which  always  commences  in  the  nasal  cavity 
or  the  antrum.  Epithelioma  is  rarely  met  ^^■ith  before 
the  age  of  forty. 

The  squamous  epithelioma  usually  commences  as  a 
small  ragged  ulcer  of  the  gum  or  the  palate.     As  tlie 
ulcerative  process  extends,  the  bone  gives  way  before  it 
and  the  antrum  is  invaded.     This  cavity  soon  becomes 
filled  with  the  epitheliomatous  deposit,  and  the  surround- 


ing tissues  are  rapidly  infiltrated.  The  antrum  becoraiug 
overdistended  with  the  mass,  the  external  walls  yield 
the  cheek  bulges,  the  nostril  is  occluded,  the  orbital  plate 
is  encroached  upon,  and  the  eye  protrudes.  The  skin 
over  the  tumor  is  stretched,  and  eventually  becomes 
livid.  Later  on,  the  skin  gives  way  and  an  irregular 
ulcer  is  formed,  through  which  protrudes  a  fungous 
mass,  from  the  surface  of  which  a  fetid,  thin,  muco-puru- 
lent  fluid  is  constantly  discharged.  Profuse  hemorrhages 
are  not  infrequent. 

The  lymphatic  glands  beneath  tl»e  jaw,  behind  the  ear, 
and  at  the  temple  become  involved  in  the  advanced 
stages  of  the  disease. 

The  progress  of  the  disease  is  variable,  being  some- 
times very  rapid,  at  otlier  times  slow. 

The  columnar  epitheliorha  grows  either  from  the  mu- 
cous membrane  of  the  palate  or  from  that  of  the  antrum. 
It  is  invariably  of  rapid  growth.  It  is  usually  softer  than 
the  squamous  variety.  When  growing  f  romthe  antrum, 
it  pursues  the  same  course  and  presents  the  same  symp- 
toms as  squamous  epithelioma. 

When  the  tumor  occupies  the  nostril,  it  is  liable  to  be 
mistaken  for  nasal  polypus. 

Treatment. — When  epithelioma  attacks  the  upper  jaw, 
complete  excision  of  the  bone  should  be  the  rule,  and  the 
earlier  in  the  course  of  the  disease  it  is  done  the  greater 
the  chance  of  preventing  its  return  or  the  longer  the  im- 
munity from  recurrence. 

Thorough  eradication  of  the  disease  should  be  the  ob- 
ject of  the  surgeon.  Even  when  there  can  be  no  hope  of 
removing  all  the  disease,  an  operation  is  nearly  always 
advisable,  as  it  may  prolong  life  and  render  the  patient 
more  comfortable. 

Operations  ipon  the  I'pper  Jaw. — The  nature  of 
the  operation  is  determined  by  the  character  and  extent 
of  the  morbid  growth.  If  the  tumor  is  innocent,  care 
should  be  taken  to  disfigure  the  face  as  little  as  possible, 
and  to  sacrifice  no  more  of  the  bone  than  is  absolutely 
necessary. 

Very  often,  when  the  tumor  is  small  and  confined  to  a 
limited  portion  of  the  bone,  it  may  be  removed  from 
within  the  mouth  after  dissecting  up  the  cheek  from  its 
attachments. 

If  it  is  impossible  to  effect  this  by  reason  of  its  position 
and  attachments,  a  tumor  of  considerable  size  may  be 
sutHciently  exposed,  by  means  of  an  incision  through  the 
lip  in  the  median  line,  carried  into  the  nostril  of  the  af- 
fected side  alongside  tlie  septum  nasi,  and  the  cheek  then 
dissected  from  the  bone.  When  the  growth  is  confined 
to  the  antrum  —  a  polypus,  for  example — it  may  be 
reached  and  removed  by  means  of  this  incision  through 
the  anterior  wall  of  tiie  antrum,  or  from  within  the 
mouth,  without  external  incision  through  tlie  palatal 
process. 

When  the  growth  is  of  great  size,  or  when  it  belongs 
to  the  malignant  or  rapidly  growing  sarcomatous  class 
of  tumors,  nothing  less  than  excision  of  the  entire  upper 
jaw  should  be  undertaken. 

Prof.  S.  D.  Gross  gives  the  credit  of  the  first  removal 
of  the  upper  jaw  to  Dr.  Jameson,  of  Baltimore,  Md.,  who 
successfully  performed  the  operation  in  1820;  but  the 
honor  is  by  other  writers  given  to  Gensoul,  of  Lyons, 
whose  case  occurred  in  1827.  Lizars,  Listen,  Syme, 
Mott,  Dupuytren,  Heath,  and  others  have  repeatedly  ex- 
tirpated the  upper  jaw  successfully,  but  the  established 
position  of  the  operation  is,  in  great  measure,  due  to  im- 
portant modifications  suggested  by  Sir  William  Fergus- 
son. 

The  special  instruments  required  for  excision  of  the 
upper  jaw  are  strong,  angular  bone  forceps,  a  small, 
strong  saw  with  a  movable  back,  chisels,  gouges,  and  a 
Fergusson  lion  forceps. 

The  patient  is  placed  in  a  recumbent  position,  and  fully 
ansEsthetized.  An  incision  is  carried  in  the  median  line 
through  the  lip  to  the  nostril ;  thence  around  the  ala  and 
along  the  side  of  the  nose  to  near  the  inner  canthus  of  the 
eye,  where  it  is  joined  by  a  curved  incision  begun  over 
the  zygoma,  near  the  outer  cantl'.us,  and  carried  i ' 
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the  lower  margin  of  the  orbit.  The  large  flap  of  integu- 
:inent  thus  marked  out  is  rapidly  dissected  up  and  reflected 
-outward.  This  incision,  proposed  by  Fergusson,  is  pref- 
■erable  to  that  originally  employed  by  Gensoul  and  Lizars, 
as  it  divides  the  facial  arteries  and  nerves  where  they  are 
of  smallest  size,  and  the  resulting  cicatrix  is  not  nearly 
■so  unsightly.  The  tumor  having  been  thoroughly  ex- 
posed, an  incisor  tooth  of  the  affected  side  is  extracted, 
a  small  saw  carried  into  the  nostril  corresponding  to  the 
growth,  and  the  palatal  process  nearly  or  wholly  divided. 
The  nasal  and  malar  processes,  in  the  order  named,  are 
divided  or  deeply  notched  with  the  saw. 

If  the  orbital  plate  is  not  involved  in  the  disease,  it 
should  be  preserved  by  making  a  section  of  the  bone  be- 
low the  orbit  by  the  saw  horizontally  applied.  If  the 
disease  involves  the  upper  part  of  the  bone,  it  may  be 
■expedient  to  leave  the  alveolar  process. 

The  bony  attachments  of  the  jaw  are  completely  sev- 
ered by  the  bone  forceps;  the  jaw  is  firmly  grasped  b}' 
the  lion  forceps  and  forcibly  depressed.  The  remaining 
.attachments  are  thus  brought  into  view,  and  their  divi- 
sion is  effected  with  the  knife  or  the  forceps.  The  infra- 
orbital nerve  should  be  cleanly  divided,  and  as  much  of 
the  soft  palate  preserved  as  possible. 

The  jaw  having  been  taken  away,  any  remains  of  the 
growth  should  be  removed  with  the  gouge,  and  rough- 
ened points  of  bone  cut  off  witli  bone  forceps.  Hemor- 
rhage during  the  operation  is  usually  trifling,  in  many 
cases  not  a  ligature  being  required.  The  entrance  of 
blood  into  the  larynx  may  be  effectually  prevented  by 
placing  a  small  sponge,  with  string  attached,  in  the  back 
part  of  the  mouth,  and  by  frequently  removing  the  ac- 
cumulations with  sponge  and  fingers.  Preliminary  liga- 
tion of  the  common  carotid  artery,  or  the  performance  of 
tracheotomy,  together  with  the  use  of  the  trachea  tampon 
as  practised  by  Trendelenburg,  are  entirely  unnecessary 
measures. 

After  the  removal  of  the  jaw  all  bleeding  points  that 
can  be  should  be  ligated,  and  Paquelin's  thermocautery 
applied  to  vessels  beyond  the  reach  of  the  ligature.  The 
cavity  left  by  the  removal  of  the  jaw  should  be  dusted 
over  with  iodoform  and  filled  with  cotton  pledgets  packed 
in  with  moderate  tightness  so  as  to  support  tlie  cheek  and 
repress  the  tendency  to  oozing  of  blood.  The  pledgets 
should  be  provided  witli  strings,  so  as  to  facilitate  re- 
moval. 

The  tegumentary  flap  is  brought  accurately  into  place, 
the  wound  closed  with  harelip  pins  at  the  lip,  and  in  the 

rest  of  its  extent  with 
fine  catgut  or  carbo- 
lized  silk  interrupted 
sutures.  The  dressing 
is  completed  by  a  com- 
press of  carbolized  tow 
or  absorbent  cotton 
placed  over  the  wound 
and  retained  by  a  few 
turns  of  a  bandage. 
After  the  second  or 
■third  day  the  cotton 
packing  may  be  re- 
moved, and  the  cavity 
thoroughly  cleansed 
daily  with  an  antisep- 
tic solution. 

EesuUs. — No    opera- 
tion of  equal  magni- 
tude is  followed  by  as 
great  success  as  excis- 
ion of  the  upper  jaw, 
Erichsen  says:  "Of  17 
consecutive  cases  col- 
lected by  Hutchinson 
as  having   been  prac- 
tised   in    the    London 
hospitals,  it  was  successful  in  14;  and  of  16  cases  (10  of 
"total  and  6  of  partial)  done  by  Esmarch,  13  wei'e  success- 
ful (viz.,  8  of  the  former  and  5  of  the  latter) "  ("  Science 


Fig.  2979.— Line  of  Incision  in  Excision 
of  tSe  Upper  Jaw  by  External  Flap. 
Pergusaon's  Method.    (Erichsen.) 


and  Art  of  Surgery,"  vol.  ii.,  p.  585).  In  the  practice  of 
Prof.  W.  T.  Briggs  and  the  author,  of  38  cases  of  total 
extirpation  of  the  upper  jaw  (34  by  the  former,  14  by  the 
latter)  there  has  not  occurred  a  single  death. 

The  recurrence  of  the  disease,  after  removal  of  the 
upper  jaw,  depends  upon  the  character  of  the  growth. 
When  the  operation  is  done  for  the  removal  of  benign 


FlO.  3980.— Excision  of  Upper  Jaw  by  Listen's  Method.     (Erichsen.) 

tumors,  recurrence  is  rare ;  but  when  done  for  the  re- 
moval of  malignant  tumors,  epithelial  or  sarcomatous, 
recurrence  is  almost  invariably  the  rule,  no  matter  how 
thoroughly  the  operation  may  have  been  done,  though 
the  lapse»of  time  between  the  operation  and  the  reap- 
pearance of  the  growth  varies  within  wide  limits. 

Osteoplastic  Section  op  the  Upper  Jaw  is  the  term 
applied  to  an  operation  devised  by  Langenbeck,  in  1859, 
for  the  removal  of  tumors  situated  behind  the  upper  jaw 
but  not  involving  that  bone.  The  operation  consists  of 
the  division  of  the  attachments  of  the  jaw  in  such  a  man- 
ner that  the  bone  can  be  displaced  downward  or  to  the 
outer  side  sufficiently  to  expose  tumors  growing  from  the 
sphenoid  or  ethmoid  bones,  or  from  some  of  the  fosste 
between  these  bones  and  the  palate  bone.  After  removal 
of  the  tumor  the  jaw  is  replaced  in  its  normal  position, 
so  that  union  of  the  divided  bones  will  take  place.  The 
operation  has  been  performed  a  number  of  times,  with 
gratifying  results,  both  in  this  country  and  in  Europe. 

Re.moval  op  Both  Upper  Jaws. — Excision  of  both 
upper  jaws  was  first  successfully  performed  by  Hey- 
felder  in  1844,  since  which  time  the  operation  has  been 
occasional!}^  repeated.  It  may  be  performed  by  carrying 
incisions  from  each  commissure  of  the  lips  to  the  external 
angles  of  the  eyes  on  both  sides,  and  reflecting  the  flap, 
together  with  the  nose,  upon  the  forehead.  The  bony 
attachments  of  the  jaws,  the  malar  processes  on  each 
side,  and  the  junctions  of  the  bone  with  the  nasal  bones 
and  vomer,  are  divided  with  the  saw  and  forceps.  The 
bones  are  then  grasped  with  lion  forceps  and  forcibly 
wrenched  from  their  position. 

Injuries  and  Diseases  op  the  Lower  Jaw. 

The  principal  injuries  and  diseases  of  the  lower  jaw 
are  dislocation  and  fractures,  abscess,  periostitis,  necro- 
sis, and  the  various  kinds  of  tumors. 

Dislocation  op  the  Jaw.— This  accident,  not  infre- 
quent in  middle  age,  is  rarely  met  with  in  the  extremes 
of  life.  It  occurs  more  comniionly  in  women  than  in  men. 
Though  in  the  majority  of  cases  bilateral,  the  dislocation 
may  be  confined  to  one  side. 

As  the  subject  is  treated  under  the  heading  Disloca- 
Hons,  in  volume  III.,  it  will  not  be  necessary  for  me  to 
enter  into  further  details  in  this  place. 
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Fig.  2981.  —  Four-tailed 
Applied  In  tbe  Treatment  of  Frac- 
ture ot  the  Lower  Jaw.  (From 
Heath.) 


Fractubb  of  the  Lower  Ja.w  i§  a  very  common  acci- 
dent. It  may  be  caused  by  either  direct  or  indirect  vio- 
lence, tliough  tlie  former  is  by  far  tlie  most  frequent 
cause.  Blows  upon  tlie  jaw,  falls  from  great  heights, 
and  kicks  from  horses  may  be  mentioned  as  the  most 
common  causes  of  the  accident. 

When  the  alveolar  border  is  involved  in  the  fracture, 
as  it  nearly  always  is,  the  mucous  membrane  gives  way 

and  the  fracture  is, 
therefore,  compound. 
It  is  the  exception,  how- 
ever, for  a  wound  in  the 
skin  to  communicate 
with  the  fracture. 

Not  infrequently  the 
bone  is  broken  into  two 
or  more  pieces,  but  com- 
minuted fracture,  in 
which  the  bone  is  shat- 
tered into  jnany  small 
fragments,  is  rare. 

The  jaw  may  be 
broken  in  any  part  of 
its  extent,  though,  on 
account  of  its  more  ex- 
posed position,  the  body 
of  the  bone  is  the  part 
most  liable  to  the  acci- 
dent. Of  55  cases  of 
fracture  of  the  lower 
jaw,  recorded  by  Hamil- 
ton, 53  were  through 
the  body. 
Partial  fractures,  in 
which  portions  of  the  alveolar  process  are  torn  loose 
from  the  body  of  the  bone,  occasionally  occur  from  ex- 
traction of  teeth. 

When  the  body  of  the  bone  is  broken,  the  liae  of  fract- 
ure is  most  generally  in  the  vicinity  of  the  canine  tooth, 
where  the  jaw  is  naturally  weakest,  owing  to  the  depth 
of  the  socket  of  that  tooth  and  the  proximity  of  the  men- 
tal foramen. 

The  ramus  of  the  jaw  is  less  often  fractured,  on  ac- 
count of  the  direction  of  its  axis,  its  great  strength,  and 
its  protected  position. 

Fractures  through  the  symphysis  are  very  uncom- 
mon, because  of  the  great  thickness  of  that  part  of  the 
bone. 

The  coronoid  process  may  be  occasionally  broken  by 
extreme  violence  directly  applied. 

A  fracture  of  the  neck  of  the  condyle  is  of  very  rare 
occurrence. 

When  the  jaw  is  broken  near  the  symphysis,  the  line 
of  fracture  is  almost  vertical;  when  nearer  the  angle  of 
the  jaw,  it  is  more  oblique  and,  as  pointed  out  by  Mal- 
gaigne,  the  fracture  occurs  at  the  expense  of  the  internal 
plate  of  the  anterior  fragment,  and  of  the  external  plate 
of  the  posterior  fragment. 

Symptmna. — The  symptoms  are  usually  very  obvious. 
The  special  signs  of  fracture— crepitus,  preternatui-al 
mobility,  and  deformity — are  all  well  marked.  Pain, 
which  is  greatly  increased  by  movements  of  the  jaw,  is 
invariably  present.  Irregularity  in  the  line  of  the  teeth 
is  readily  detected  by  the  finger  introduced  in  the  mouth. 
The  teeth  which  adjoin  the  fracture  are  loosened,  often 
detached,  and,  in  a  case  reported  by  Erichsen,  a  tooth  be- 
came separated  and  lodged  between  the  fragments.  The 
mucous  membrane  is  nearly  always  torn,  giving  rise  to 
more  or  less  hemorrhage.  Saliva  is  secreted  in  excessive 
quantity,  and,  mingling  with  the  discliargos  of  the 
wound,  decomposes,  and  gives  rise  to  an  ofEeusive  fetor 
most  difficult  lo  control,  even  by  the  most  careful  atten- 
tion. When  the  fracture  is  double,  the  bone  beinii- 
broken  on  each  side  of  the  symphysis,  the  central  frag"- 
ment  is  displaced  very  much  downward  by  the  depressor 
muscles. 

In  single  fractures  near  the  symphysis  the  displace- 
ment of  the  fragment  is  usually  gi-eat,  while  it  is  less 


the  nearer  the  fracture  is  placed  to  the  angle  of  the  jaw. 
Fractures  of  the  ramus  are  attended  with  very  little  dis- 
placement, owing  to  that  part  of  the  bone  being  covered 
and  protected  by  the  masseter  muscle. 

In  fractures  of  the  neck  of  the  condyle  the  symptoms 
are  pain  at  the  seat  of  fracture,  crepitation  and  displace- 
ment forward  by  the  action  of  the  external  pterygoid 
muscle,  as  a  result  of  which  the  chin  is  deflected  to  the 
injured  side. 

Considerable  inflammation  generally  follows  fractures 
of  the  jaw — the  face  and  neck  are  swollen  and  infiltrated, 
and  not  infrequently  troublesome  abscesses  form. 

As  possible  complications  of  fractures  of  the  lower 
jaw  may  be  mentioned,  hemorrhage  from  wound  of  the 
inferior  dental  artery,  temporary  paralysis  of  the  lower 
lip  and  integument  of  the  chin  from  laceration  or  contu- 
sion of  the  inferior  dental  nerve,  necrosis,  salivary  fistula, 
and  abscesses. 

Simple  fractures  of  the  lower  jaw  heal  in  from  thirty 
to  forty  days.  Instances  of  non-union  are  extremely 
rare.  The  prognosis,  both  as  regards  deformity  and  the 
restoration  of  function,  is  good,  for  even  incases  in  which 
it  has  been  impossible  to  obtain  perfect  apposition  of  the 
fragments,  and  union  with  some  deformity  has  taken 
place,  ultimately  the  deformity  almost  disappears,  and 
but  little  evidence  of  the  fracture  may  be  detected. 

Treatment. — Reduction  in  simple  fracture  is  usually 
easily  accomplished  by  conjoint  manipulation,  acting 
within  the  mouth  upon  the  teeth  and  externally  upon 
the  border  of  the  jaw. 

When  the  line  of  fracture  is  very  oblique  and  the  frag- 
ments overlap  and  become  locked,  reduction  is  occasion- 
ally diflScult,  and,  in  a  few  recorded  cases — one  reported 
by  Gurdon  Buck,  of  New  York — it  became  necessary  to 
expose  the  bones  at  the  seat  of  fracture  by  external  in- 
cision, and  to  make  a  resection  of  the  fragments  before 
proper  apposition  of  the  broken  segments  could  be  ac- 
complished. 

When  the  fracture  is  simple  and  the  tendency  to  dis- 
placement is  slight,  in  many  cases  it  is  only  necessary  to 
maintain  the  fragments  in  jjlace  after  reduction  by  means, 
of  a  four-tailed  bandage,  which  is  so  adjusted  as  to  fix 
the  lower  jaw  against  the  upper,  thus  utilizing  the  latter 
as  a  splint. 

In  addition  to  this  bandage  or  the  other  forms  of  hand- 
age  used  for  this  purpose,  as  Barton's  figure-of-eight,  or 
Gibson's  bandage,  a  cup-shaped  splint  of  pasteboard  or 
gutta-percha  moulded  to  the  chin,  may  sometimes  be  ad- 
vantageously used. 
Diying  the  process  of 
repair  mastication  and 
talking  should  be  for- 
bidden. Nourishment 
in  fluid  form  should 
be  administered,  either 
by  being  sucked  into 
the  mouth  between 
the  teeth,  or  through 
a  tube  carried  into  the 
mouth  behind  the  last 
molar  tooth. 

This  simple  method 
of  treatment  is  most 
effectual  when  tlie 
fracture  is  uncompli- 
cated. 

Hamilton  has  de- 
vised an  apparatus  for 
the  treatment  of  simple 
friictui-es  which  is  ad- 
mii'rtbly  adapted  to  the 
purpose. 

In  regard  to  the  man- 
agement of  loosened 
teeth,  the  idea  formerly  held,  that  they  should  be  ex- 
tracted as  foreign  bodies,  is  no  longer  entertained ;  they 
should  be  allowed  to  remain,  as  they  soon  contract  new 
adhesions  and  become  as  firm  as  before.     It  may  even  be 


Fio.  2982.  —  Hamilton's  Apparatus  for 
Treatment  ol  Fractures  of  the  Lower 
Jaw.    (From  Heath.) 
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advisable  to  tie  them  with  wire  or  silk  to  adjacent  firm 
teeth,  until  they  have  contracted  new  adhesions. 

When  the  fracture  is  comminuted,  or  the  tendency  to 
displacement  is  very  great  on  account  of  the  obliquity  of 
the  line  of  fracture,  this  simple  plan  of  treatment  will 
prove  Ineffectual,  and  recourse  must  be  had  to  one  of  the 
numerous  ingenious  mechanical  supports  that  have  been 
devised  for  such  cases. 

The  old  method  of  binding  the  teeth  or  the  fragments 
together  with  wire  or  thread  is  objectionable,  from  the 
fact  that  the  teeth  soon  become  loosened  hy  the  strain 
thus  brought  to  bear  upon  them  and  no  longer  afford 
adequate  support. 

An  ingenious  contrivance  for  wiring  the  teeth  together, 
which  in  skilful  hands  is  capable  of  achieving  a  certain 
amount  of  success,  is  Hammond's  wire  splint,  which  con- 
sists of  a  frame  of  strong  Iron  wire  made  to  surround  the 
teeth,  to  a  number  of  which  it  is  fastened  by  smaller 
pieces  of  wire  carried  between  the  teeth.  To  insure  ac- 
curate adjustment,  the  wire  frame  should  be  shaped  upon 
a  plaster  cast  of  the  teeth. 

Various  forms  of  interdental  splints,  made  of  gutta- 
percjia,  vulcanite,  or  metal,  and  moulded  to  fit  over  the 


Fig.  2983.— Hammond's  Wire  Splint.    (From  Heath.) 


teeth  for  some  distance  on  each  side  of  the  fracture,  are 
sometimes  used.  They  are  either  intended  to  act  as  a 
lateral  support  while  the  lower  jaw  is  firmly  held  against 
the  upper,  or  they  are  fastened  to  the  teeth  or  the  bone 
by  means  of  screws  or  metal  wire,  or  they  may  be  at- 
tached to  an  outside  support  by  means  of  rods  passing 
from  the  mouth  to  the  outside. 

Hamilton's  method  of  making  an  interdental  splint  of 
gutta-percha  is  to  take  pieces  of  the  gum  of  the  proper 
size,  and  render  them  soft  and  malleable  by  dipping 
them  in  hot  water.  The  pieces  are  then  worked  into  the 
shape  of  wedges  and  carried  between  the  teeth  on  each 
side,  care  being  taken  that  the  wedge  extends  on  both 
sides  of  the  fracture.  The  jaws  are  then  pressed  together 
until  the  lower  border  of  the  bone  at  the  fractured  point 
is  smooth  and  held  in  position  until  the  rubber  hardens. 
Accurately  fitting  caps  of  the  teeth  are  thus  obtained. 

Of  this  splint  Hamilton  says :  "  The  '  clasp  '  applied 
over  the  crowns  and  sides  of  the  teeth  is  not  intended  to 
act  as  an  interdental  splint ;  but  by  its  lateral  pressure 
it  is  expected  to  hold  the  fragments  in  apposition  upon 
nearly  the  same  principle  as  the  ligature."  ' 

Gunning  and  Kingsley,  of  New  York,  Bean,  of  At- 
lanta, Moore,  Lonsdale,  and  Hill,  of  England,  have  all 
devised  interdental  splints  consisting  of  a  clasp  for  the 
teeth  attached  to  an  external  support.  These  appliances 
have,  in  many  difficult  cases  of  fracture  of  the  lower  jaw, 
been  of  great  service ;  but,  on  account  of  their  complex 


Fig.  2984.— Thomas'  Method  of  Suturing 
the  Fragments  in  Fracture  of  Lower  Jaw. 
(From  Heath.) 


mechanism  and  the  necessity  of  considerable  manipula- 
tive skill  in  adjusting  them,  they  have  never  come  into 
general  use. 

When  the  fracture  is  very  diiBcult  of  management,  as, 
for  example,  when  the  bone  is  broken  in  two  places,  and 
the  middle  fragment  is  drawn  down- 
ward and  cannot  be  maintained  in 
place  by  any  of  the  above  methods; 
when  the  fragments  overlap  each  other 
and  are  difficult  to  reduce,  or  when 
the  fracture  has  a  wound  in  the  in- 
tegument communicating  with  it,  a 
more  rational  and 
certain  mode  of 
treatment  consists 
in  exposing  the 
bone  at  the  seat  of 
fracture  by  an  ex- 
ternal incision, 
drilling  holes  in  the 
fragments  on  each 
side  of  the  fracture, 
and  wiring  the 
fragments  firmly 
together  (Fig. 
3984). 

This  method  of 
treatment,  advocated  by  H.  Thomas,  of  Liverpool,  as 
especially  suited  to  compound  fractures  of  the  lower 
jaw,  is  equally  appropriate  to  all  fractures  of  that  bone 
that  present  obstacles  to  the  ordinary  and  more  simple 
modes  of  treatment. 

Thomas'  method  of  operation  is  to  expose  the  bone 
at  the  seat  of  fracture,  bore  holes  through  the  fragments 
below  the  alveolus,  on  each  side  of  the  fracture,  about 
one-eighth  of  an  inch  from  the  broken  edges ;  a  strong, 
pliant  wire  is  passed  through  the  holes  thus  made  from 
one  side  to  the  other,  and  the  ends  of  the  wire  are  firmly 
twisted  by  means  of  a  special  instrument  (Fig.  2985), 
called  a  key,  devised  for  the  purpose. 

Abscess  of  the  Lower  Jaw  may  be  acute  or  chronic. 
The  symptoms,  course,  and  termination  of  acute  abscess 
of  the  lower  jaw  differ  in  no  respect  from  those  of  acute 
abscess  of  the  upper  jaw,  given  in  a  preceding  portion 
of  this  article. 

Chronic  abscess  of  the  lower  jaw  may  be  caused  by  in- 
jury, by  irritation  of  carious  teeth,  or  it  may  result  from 
suppuration  of  a  dentigerous  cyst. 

The  symptoms  are  obscure,  there  being  slow,  steady 
enlargement  of  the  bone,  sometimes  with  a  dull,  aching 
pain ;  more  frequently,  however,  there  is 
entire  absence  of  pain.  The  accumulation 
of  pus  occurs  between  the  osseous  plates 
of  the  jaw,  bxat  it  is  seldom  that  the  ex- 
pansion is  so  great  that  the  peculiar  egg- 
shell crackling  can  be  elicited  b}""  pressure. 
The  slow  increase  in  the  size  of  the  bone, 
and  the  firm  consistence  of  the  swelling 
in  chronic  abscess  have,  in  a  number  of 
cases,  led  surgeons  to  remove  portions  of 
the  jaw  under  the  impression  tha't  they 
were  dealing  with  solid  tumors. 

Treatment. — The  treatment  of  chronic 
abscess  is  to  evacuate  its  contents,  which 
may  usually  be  easily  accomplished  from 
within  the  mouth;  but  it  is  sometimes 
necessary  to  expose  the  swelling  by  rais- 
ing a  flap  of  skin,  and  then  to  apply  the 
trephine  to  the  bone. 

Periostitis  of  the  Lower  Jaw  may 
be  either  acute  or  chronic.  The  acute 
variety  may  be  caused  by  the  irritation 
of  diseased  teett,  mechanical  injury,  exposure  to  cold, 
or  the  action  of  certain  medicines,  as  mercury  and  phos- 
phorus. It  may  also  arise,  independently  of  any  ex- 
traneous cause,  in  children  of  the  scrofulous  diathesis, 
or  after  the  exanthematous  fevers. 

Acute  periostitis  of  the  lower  jaw  is  very  rapid  in  its 
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course,  termiuating  in  necrosis  of  the  bone  if  not  arrested 
pronlptlJ^ 

Symptoms.— The  symptoms  are  swelling  of  the  gums 
and  the  side  of  the  face,  a  severe  tensive  pain  in  the  part, 
worse  at  night;  the  teeth  are  raised  in  their  sockets,  and, 
when  pressed  upon,  the  most  exquisite  pain  is  elicited. 
Very  frequently  there  is  spasmodic  closure  of  the  jaw. 
The  swelling  often  extends  into  the  neck,  and,  when  pus 
forms,  pointing  takes  place  beneath  the  jaw. 

Ireatment.—lt  the  condition  is  recognized  early,  active 
treatment— such  as  the  extraction  of  carious  teeth,  leech- 
ing the  gums,  free  incisions,  and  hot  fomentations  by 
holding  hot  water  in  the  mouth,  may  prevent  the  forma- 
tion of  pus. 

When  the  process  has  become  suppurative,  the  earlier 
the  pus  is  evacuated  the  better. 

When  practicable  the  opening  should  be  made  from 
within  the  mouth,  but  most  generally  the  evacuation  can 
be  better  accomplished  by  external  incision,  as,  aside 
from  the  fact  that  the  abscess  most  frequently  points  in 
the  neck,  better  drainage  is  thus  afforded.  Detergent 
injections  into  the  cavity  should  be  constantly  employed. 
If  necrosis  occurs  complete  separation  of  the  dead  part 
must  be  awaited  before  removing  it. 

Chronic  Periostitis  of  the  Lower  Jaw  is  usually 
the  result  of  syphilis.  It  is  almost  painless  in  its  course, 
and  manifests  itself  in  the  nodes  which  appear  upon  the 
palate  and  the  alveolar  border.  This  form  of  periostitis 
yields  readily  to  large  doses  of  iodide  of  potassium. 

Necrosis  op  the  Lower  Jaw  is  more  frequently  met 
with  than  is  that  of  the  upper,  a  fact  most  likely  due  to 
the  greater  vascularity  of  the  latter. 

Necrosis  is  the  effect  of  unchecked  suppurative  perios- 
titis, the  accumulation  of  pus  separating  the  periosteum 
from  the  bone,  and  in  this  way  cutting  off  the  vascular 
supply.  Death  of  the  bone  ensues  very  rapidly  after 
the  establishment  of  the  suppurative  process,  often  in 
a  few  hours. 

Necrosis  may  be  complete,  involving  the  entire  thick- 
ness of  the  bone,  or  partial,  when  it  is  limited  to  the  alve- 
olar process.. 

It  happens  quite  frequently  that  the  external  plate  of 
the  alveolar  process  becomes  necrotic  and  is  removed, 
while  the  internal  plate  remains  intact  and  serves  as  an 
adequate  support  for  the  teeth. 

Symptoms. — The  symptoms  of  impending  necrosis  are 
severe  pain,  increased  heat  in  the  part,  and  rapid  swell- 
ing of  the  gum  and  cheek.  At  this  stage  much  may  be 
done  to  arrest  the  death  of  the  bone,  or  at  least  to  limit 
the  destructive  process,  by  free  incision  of  the  gums,  the 
extraction  of  carious  teeth,  leeching,  hot  fomentations, 
etc. 

After  necrosis  has  been  established  the  pus  ilnds  an 
outlet  by  the  side  of  loosened  teeth,  or  wells  up  between 
the  bone  and  the  gum,  which  during  the  process  become 
separated  from  each  other;  or  it  may  burrow  its  way 
through  the  soft  tissues  to  points  beneath  the  body  and 
near  the  angle  of  the  jaw,  where  it  points  and  is  evacu- 
ated either  spontaneously  or  by  the  surgeon.  The  dis- 
charge has  the  characteristic  fetor  of  pus  from  dead  bone, 
and  in  consequence  oi'  its  constant  entrance  into  the  stom- 
ach, digestion  is  seriously  interfered  with.  A  probe  in- 
troduced through  a  fistulous  orifice  readily  comes  in  con- 
tact with  denuded  bone. 

Treatment.— This  consists,  as  in  necrosis  of  the  long 
bones,  in  the  removal  of  the  sequestrum,  which,  how- 
ever, should  never  be  undertaken  until  the  separation  of 
the  dead  from  the  living  bone  has  taken  place.  It  is 
especially  important  that  this  rule  be  observed  in  children 
before  the  permanent  teeth  have  made  their  appearance, 
as  a  premature  operation  may  not  only  seriously  damage 
surrounding  healthy  bone,  but  also  prevent  the  eruption 
of  teeth  that  might  otherwise  have  been  saved. 

If  there  are  no  external  openings,  and  the  ends  of  dead 
and  detached  fragments  of  bone  project  into  the  mouth, 
they  may  frequently  be  removed  with  the  fingers  or  the 
forceps,  only  a  small  incision  being  required  to  enlarge 
the  opening  in  the  mucous  membrane. 


W^hen  the  sequestrum  is  too  large  to  be  removed  entire, 
it  should  be  divided  with  bone  forceps  into  two  or  more 
pieces,  which  can  be  taken  away  separately. 

If  at  all  practicable,  the  extraction  of  dead  bone  should 
be  invariably  effected  through  the  mouth ;  but  when  the 
disease  is  extensive  and  a  number  of  fistulous  openings, 
exist,  or  when  it  is  impossible  to  operate  within  the 
mouth  on  account  of  the  fixity  of  the  jaw,  the  seques- 
trum may  be  reached  and  removed  by  an  external  inci- 
sion so  placed  as  to  avoid  disfiguration  of  the  face  as 
much  as  possible. 

Necrosis  of  the  jaws  in  children  sometimes  occurs 
upon  the  subsidence  of  the  exanthematous  fevers,  espe- 
cially scarlatina  and  smallpox.  It  comes  on  with  aching 
of  the  teeth,  swelling  of  the  gums,  and  fetid  breath;  sup- 
puration speedily  ensues  with  all  thesymptoms  of  necro- 
sis. A  peculiarity  that  has  been  observed  in  this  form 
of  necrosis  is  the  symmetrical  manner  in  which  it  affects 
the  bone.  The  disease  is  most  generally  limited  to  the 
alveolar  process.  The  treatment  differs  in  nowise  from 
that  of  necrosis  from  other  causes. 

Necrosis  of  the  jaws  from  severe  mercurial  salivation 
was  formerly  a  common  occurrence,  when  in  the  treat- 
ment of  syphilis  or  other  diseases  it  was  thought  neces- 
sary to  induce  ptyalism  in  order  to  obtain  the  best  effects 
of  mercury.  Many  supposed  cases  of  this  kind  in  chil- 
dren, however,  really  owed  their  origin  to  a  scrofulous 
taint  of  the  system,  to  cancrum  oris,  or  to  the  poisonous 
effects  of  an  exanthem.  Fortunately,  nowadays  necrosis 
as  the  effect  of  the  abuse  of  mercury  is  rarely  seen. 

The  symptoms  of  necrosis  from  mercurialization  are 
those  of  necrosis  of  the  jaws  from  other  causes,  but  ag- 
gravated in  degree  and  with  more  constitutional  disturb- 
ance. Large  portions  of  the  bone,  not  infrequently  the 
entire  bone,  with  portions  of  the  cheek,  were  in  many 
cases  thrown  off  as  a  slough,  giving  rise  to  the  most 
frightful  deformity.  To  add  to  the  pitiable  condition  of 
the  patient,  the  jaws  often  became  immovably  fixed,  so 
that  deglutition  was  rendered  very  diflicult. 

Phosphorus  Necrosis,  arising  from  the  injurious  ef- 
fects of  the  fumes  of  phosphorus  upon  the  jaws,  is  a. 
form  of  the  disease  to  which  the  attention  of  the  profes- 
sion was  called  by  Lorinzer  in  1845.  In  this  country  the 
late  Prof.  J.  R.  Wood  published  an  account  of  a  case 
treated  by  him  in  Bellevue  Hospital,  New  York,  in  1856, 
remarkable  from  the  fact  that,  after  removal  of  the  entire- 
lower  jaw,  complete  reproduction  of  the  bone  took  place. 

The  disease  occurs  most  frequently  among  workmen 
in  lucif er-match  factories,  who  are  constantly  exposed  to 
the  fumes  of  phosphorus.  The  disease  is  now  seldom 
encountered,  owing  to  precautionary  measures  adopted 
in  the  manufacture  of  matches. 

The  fumes  of  the  phosphorus  were  supposed  to  gain 
access  to  the  bone  through  carious  teeth,  so  that  persons 
with  sound  teeth  enjoyed  an  immunity  from  the  disease. 
Langenbeck  and  others  held  a  different  view,  however, 
maintaining  that  the  effects  were  produced  through  the 
system.  Both  jaws  are  about  equally  liable  to  the  dis- 
ease ;  but  while  in  the  lower  jaw  the  entire  body  is  gen- 
erally involved,  in  the  upper  the  necrosis  is  confined  to 
the  alveolar  process  and  palate. 

Symptoms. — The  approach  of  the  disease  is  very  insidi- 
ous, the  symptoms  at  first  being  mild  and  hardly  notice- 
able. As  the  morbid  process  advances  all  the  symptoms 
are  manifested  in  a  most  marked  and  exaggerated  man- 
ner. The  pain  is  excruciating,  the  swelling  is  very  great, 
not  confining  itself  to  the  immediate  seat  of  the  disease, 
but  involving  the  side  of  the  face  and  head ;  the  discharge 
is  profuse  and  very  offensive;  numerous  abscesses  form 
and  open  externally,  forming  flstulse  through  which  the 
probe  can  be  made  to  touch  dead  bone.  The  health  of 
the  patient  rapidly  gives  way,  owing  to  the  quantity  of 
fetid  pus  necessarilj''  swallowed,  and  to  inability  to  eat 
sufficiently.  Death  frequently  supervenes  from  exhaus- 
tion. 

A  characteristic  feature  of  phosphorus  necrosis  is  the 
peculiar  deposit  of  pumice-like  bone  upon  the  seques- 
trum. 
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Treatment.— Before  detachment  of  the  dead  bone  oc- 
curs, it  is  important  to  sustain  the  vital  powers  of  tlie 
patient  by  the  administration  of  tonics  and  stimulants. 
Locally  the  mouth  sliould  be  kept  as  free  as  possible  of 
the  discharges  by  the  frequent  use  of  detergent  and  anti- 
septic washes.  When  the  sequestrum  is  fully  detached, 
it  should  be  removed  from  within  the  mouth  if  possible, 
otherwise  by  external  incision,  especial  care  being  taken 
to  preserve  the  periosteum  as  far  as  may  be  practicable. 

Repair,  after  loss  of  the  jaw  from  necrosis,  differs  in 
the  two  bones— -in  the  upper  no  reproduction  of  bone 
takes  place,  and  the  gap  is  invariably  left  unfilled  in 
adults;  but  in  children,  afternecrosis  following  fevers, 
a  hard 'fibrous  tissue  is  formed  which  fills  the  gap,  and 
may  even  serve  as  a  support  for  artificial  teeth. 

In  the  lower  jaw,  especially  in  phosphorus  necrosis, 
there  is  often  the  most  abundant  formation  of  new  bone, 
which,  however,  is  almost,  if  not  entirely,  absoi-bed  after- 
ward. In  Dr.  J.  R.  Wood's  case,  mentioned  above, 
there  was  entire  reproduction  of  the  inferior  maxilla,  as 
shown  in  the  celebrated  specimen  preserved  in  the  Bel- 
ievue  Hospital  Museum. 

TuMOES  OF  THE  LowBK  Jaw,  especially  cysts,  central 
myeloid  sarcoma,  and  epithelioma,  are  more  commonly 
observed  than  those  of  the  upper.  They  frequently  reach 
a  vast  size,  very  often  entirely  filling  the  mouth,  pushing 
the  cheek  far  beyond  its  natural  dimensions,  stretching 
the  mouth,  separating  the  jaws,  and  sometimes  extend- 
ing far  down  upon  the  neck,  and  even  upon  the  chest. 

Cysts  of  the  Lowbk  Jaw  may  be  single  or  multiple. 
Single  cysts  are  sometimes  connected  with  the  fangs  of 
perfectly  sound  teeth,  or  may  originate  from  diseased  or 
misplaced  teeth. 

The  first  are  usually  small  in  size  and  are  occasionally 
extracted  with  teeth,  to  which  they  may  be  attached  by 
very  slender  pedicles.  Single  cysts  of  this  mode  of  origin 
may,  however,  reach  a  large  size  and  cause  expansion  of 
a  limited  portion  of  the  body  of  the  jaw. 

Single  cysts  may  develop  in  the  cancellous  structure 
of  the  bone,  having  an  origin  connected  with  the  teeth 
in  a  manner  which  is  not  clearly  understood.  As  the 
growth  increases  in  size,  the  bone  yields  and  expands,  so 
that  it  presents  the  appearance  of  a  solid  tumor.  As  the 
walls  of  the  jaw  become  thinner  by  absorption,  pressure 
causes  the  bone  to  crackle  like  parchment. 

In  the  more  advanced  stage  of  the  disease  the  bone  is 
entirely  absorbed,  and  fluctuation  can  be  readily  detected. 
The  fluid  contents  of  these  cysts  are  of  a  dark  color,  and 
rich  in  cholesterin. 

Multilocular  cysts  occur  frequently  in  the  lower  jaw. 
They  originate  either  in  the  canaliculi  of  the  bone  or 
from  cystic  degeneration  of  solid  tumors.  They  are  com- 
posed of  a  number  of  cysts  of  varying  size,  with  more 
or  less  solid  matter  interposed.  They  are  of  slow  growth, 
and  may  exist  for  a  long  period  without  impairing  the 
health  of  the  patient.  Heath  mentions  a  case  of  multi- 
locular cyst,  the  history  of  which  extended  over  a  period 
of  thirty  years.  Multilocular  cysts  are  capable  of  reach- 
ing immense  volume.  The  tendency  of  multilocular 
cysts  to  become  solid  epitheliomatous  tumors,  as  pointed 
out  by  Mr.  Frederick  Eve,  should  be  borne  in  mind  in 
the  treatment  of  such  growths. 

Dentigerous  cysts  have  been  more  fully  described  in  the 
section  which  treats  of  diseases  of  the  upper  jaw.  When 
growing  in  the  lower  jaw  they  form  globular  tumors,  be- 
come very  large  if  unmolested,  and  are  very  liable  to  be 
mistaken  for  solid  tumors. 

Treatment.— In  the  treatment  of  single  cysts,  evacua- 
tion of  the  contents  with  excision  of  a  portion  of  the  cyst 
wall  usually  effects  a  cure. 

When  multilocular,  the  cyst  should  be  laid  open  by 
incision,  its  contents  scraped  or  gouged  out,  and  the  cav- 
ity packed  with  carbolized  tow  or  absorbent  cotton,  with 
the  view  of  establishing  granulation. 

The  well-known  tendency  of  multilocular  cysts  to  re- 
currence makes  the  admissibility  of  excision  of  the  por- 
tion of  the  jaw  in  which  the  growth  is  located  worthy  of 
consideration. 


Dentigerous  cysts  should  be  evacuated,  and  the  mis- 
placed tooth  found  and  removed. 

Heath's  case,  in  which  the  tooth  was  found  embedded 
in  the  floor  of  the  cyst  some  time  after  it  had  been 
opened,  is  unique. 

Fibromata  are  growths  of  frequent  occurrence  in  the 
lower  jaw.  They  may  be  either  of  endosteal  or  of  perios- 
teal origin. 

The  endosteal  form  of  fibrous  tumors,  as  suggested  by 
Heath  in  his  excellent  monograph  on  "Injuries  and  Dis- 
eases of  the  Jaw,"  most  probably  has  an  origin  in  the  de- 
posit, between  the  plates  of  the  jaw,  of  inflammatory 
products  which  have  undergone  organization. 

The  tumor,  as  it  increases  in  size,  leads  to  expansion 
and  thinning  of  the  two  plates  of  the  jaw — the  external 
to  a  greater  extent  than  the  internal, — and  finally  the  bone 
undergoes  absorption. 

The  periosteal  fibroma  grows  most  frequently  at  the 
junction  of  the  gums  with  the  teeth,  and  is  only  distin- 
guished from  fibrous  epulis  by  its  greater  size. 

Treatment. — If  the  disease  is  of  long  standing,  the 
tumor  very  large,  and  the  jaw  more  or  less  destroyed  by 
the  absorptive  process,  the  growth  should  be  removed 
with  the  segment  of  jaw  that  is  involved.  It  may  be 
possible  to  enucleate  small  tumors  of  this  class.  Advan- 
tage should  always  be  taken  of  the  fact  that  the  external 
plate  is  principally  involved  to  preserve  the  internal 
plate  of  bone,  if  practicable. 

Enohondromata  of  the  lower  j  aw  are  very  rare.  They 
occur  chiefl}'  in  children,  and  are  remarkable  for  their 
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(From  a  ptioto- 


slow,  painless  growth.  Enohondromata  occasionally 
grow  to  immense  size,  not  infrequently  causing  death  by 
interference  with  the  functions  of  respiration  and  deglu- 
tition. These  growths  nearly  always  contain  more  or 
less  bony  deposits,  and  sometimes  they  are  almost  entirely 
transformed  into  bone,  generally  cancellous  in  structure, 
when  they  are  appropriately  termed  osteochondromata. 

The  accompanying  woodcuts  are  from  photographs  of 
a  patient  from  whom  Prof.  W.  T.  Briggs,  in  1878,  re- 
moved the  entire  lower  jaw  for  a  tumor  of  this  class. 
The  patient  was  a-boy  twelve  years  of  age,  and  the  tumor 
had  been  growing  for  ten  years.  The  enormous  mass 
protruded  from  the  mouth  and  extended  as  far  down  as 
the  chest.     The  mouth  was  entirely  filled  by  the  tumor. 
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so  that  deglutition  was  very  difficult  and  articulation  im- 
perfect. The  health  of  the  patient  was  only  slightly 
impaired. 

The  specimen  measured  six  inches  in  diameter,  and 
weighed  eight  pounds. 

As  may  be  observed  from  the  cut  of  the  macerated 
specimen,  more  than  half  of   the   jaw-bone  had  been 


Fig.  2987.— Macerated   Specimen  of   Osteochondroma  Removed  by 
Prof.  W.  T.  Briggs.    (From  a  photograph.) 

absorbed.     The  second  molar  had  been  transported  in  the 
tumor  half  an  inch  above  the  alveolus. 

The  extraordinary  size  of  the  tumor  may  be  estimated 
by  the  fact  that  the  mouth  had  been  so  greatly  distended 
that  it  was  necessary,  in  the  operation,  to  excise  eleven 
inches  of  the  patient's  lip. 

OsTEOMATA  OP  THE  LowER  Jaw  may  be  either  cancel- 
lated or  of  the  kind  known  as  ivory  exostosis. 

The  cancellated  osteomata  most  likely  originate  from 
the  conversion  of  enchondromata  into  spongy  osseous 
structure. 

Ivory  exostoses  are  frequently  found  near  the  angle 
of  the  jaw.  Such  tumors  seldom  reach  very  great  size. 
They  are  as  hard  and  compact  as  ivory,  of  painless,  slow 
growth,  and  Irregularly  nodulated.  These  tumors  may 
be  removed  by  chiselling  or  gouging  them  out  from  the 
surface  from  which  they  spring.  The  probability  of  re- 
currence is  small. 

Sarcomata.  —  The  general  appearance,  symptoms, 
course,  and  treatment  of  this  class  of  tumors  are  identical 
with  those  of  similar  affections  of  the  upper  jaw,  given 
more  fully  in  another  part  of  this  article.  Sarcomata  of 
the  lower  jaw  are  encountered  more  frequently  and  reach 
a  larger  size  than  those  of  the  upper.  Some  of  the  largest 
tumors  of  the  jaws  have  belonged  to  this  type,  among  the 
largest  recorded  being  one  removed  by  Mr.  Christopher 
Heath,  which  weighed  six  pounds  four  ounces. 

The  tendency  to  recurrence  is  one  of  the  chief  charac- 
teristics of  sarcomata,  and,  therefore,  in  operations  for 
their  removal  it  should  be  the  invariable  rule  to  make 
sections  through  sound  bone  on  each  side  of  the  growth 

Epitheliomata  of  the  Lower  Jaw  occur  most  fre- 
quently m  old  age,  though  they  may  occasionally  appear 
m  early  life.  The  principal  features  of  epithelial  growths 
are  rapid  destruction  of  bone,  tendency  to  form  fungat- 
ing  masses  that  protrude  in  the  mouth,  glandular  in- 
volvement, etc.  Epitheliomata  are  sometimes  secondary 
to  epithelial  growths  of  the  lower  lip,  the  disease  in  such 
cases  extending  directly  from  the  lip  to  the  bone 

The  nature,   diagnosis,  prognosis,  and  treatment  of 
epitheliomata  of  the  lower  and  upper  jaw  are  the  same 
though  the  chances  of  non-recurrence  after  removal  are 
greater  m  the  former,  owing  to  its  more  isolated  position 
The  rule  in  excising  portions  of  the  lower  iaw  should 
be  to  go  as  wide  of  the  disease  as  possible 


Operations  upon  the  Lower  Jaw. — Before  proceed- 
ing to  the  performance  of  any  operation  the  true  nature 
of  the  disease  should,  if  possible,  be  first  ascertained 
Rapid  growth,  infiltration  of  adjacent  tissue,  involve- 
ment of  neighboring  glands,  the  soft,  pulpy  consistence 
of  the  tumor,  tendency  to  ulcerate,  and  impairment  of 
the  patient's  health,  should  serve  to  distinguish  malig- 
nant from  innocent  diseases. 

It  is  important,  also,  to  differentiate  between  the  cystic 
and  solid  tumors,  which  may  be  readily  done  if  the  cyst 
is  of  large  size  and  its  bony  walls  have  become  so  thinned 
by  absorption  as  to  yield  the  characteristic  cracklinff 
upon  pressure. 

If  doubt  exists  as  to  whether  the  growth  is  cystic  or 
solid,  an  exploratory  incision  or  puncture  will  usually 
clear  up  the  diagnosis. 

The  special  treatment  appropriate  to  each  variety  of 
tumor  of  the  lower  jaw  has  already  been  given  with  the 
separate  description  of  the  various  affections. 

Excision  op  the  Lower  Jaw  was  first  performed  by 
Dr.  W.  H.  Deadrick,  of  Tennessee,  in  1810,  althougli 
credit  has  usuallj-  been  given  to  Dupuytren,  whose  ease 
occurred  in  1812.  Dr.  Deadrick's  operation  was  under- 
taken for  the  removal  of  a  large  enchondroma,  and  was 
entirely  successful. 

When  the  tumor  grows  from  the  alveolus,  and  does 
not  involve  the  entire  thickness  of  the  jaw,  it  is  often 
possible  to  remove  it  from  within  the  mouth  with  strong 
bone  forceps  and  gouge,  without  making  a  complete 
section  of  the  bone. 

If  the  tumor  is  large  and  occupies  the  body  between 
the  symphysis  and  angle,  as  is  most  frequently  the  case, 
excision  of  a  segment  of  the  jaw  between  those  two 
points  is  generally  required.  This  operation  has  been 
performed  from  within  the  mouth,  notably  in  two  cases 
by  Mr.  Maunder,  referred  to  by  Heath,  but  tlie  operation 
is  a  very  difficult  one,  especially  in  cases  in  which  the 
neoplasm  has  attained  any  volume.  The  greater  ease  and 
thoroughness  with  which  the  bone  maybe  excised  by  the 
external  operation  more  than  counterbalances  the  advan- 
tages obtained  by  operating  so  as  to  avoid  a  scar. 

The  operation  for  removal  of  the  jaw  between  the 
angle  and  the  symphysis  is  performed  as  follows:  The 
patient  is  thoroughly  anesthetized,  his  head  raised  some- 
what, and  an  incision  made  directly  down  upon  the  bone 
from  the  symphysis  to  the  angle  beneath  the  lower  border 
of  the  bone.  If  the  tumor  is  so  large  as  to  require  more 
room  than  is  afforded  bj^  this  incision,  another  incision 
may  be  made  in  the  median  line  through  the  lip  and  join- 
ing the  anterior  extremity  of  the  first. '  The  facial  artery 
and  vein  will  be  divided  by  the  first  incision  at  the  point 
where  they  cross  the  border  of  tlie  jaw,  and  should  be 
ligated  before  proceeding  further  with  the  operation. 
The  soft  parts  are  now  rapidly  dissected  from  the  bone, 
and  the  tumor  is  thoroughly  exposed  to  view.  If  the 
tumor  is  innocent,  the  surgeon  should  ascertain  at  this 
stage  of  the  operation  whether  it  can  be  removed  with- 
out sacrificing  the  entire  thickness  of  the  jaw.  If  feasi- 
ble, the  growth  should  be  enucleated  or  gouged  out  of 
Its  bed,  and  the  lower  border  of  the  jaw  left  intact.  If 
excision  is  determined  upon,  the  internal  surface  of  the 
bone  should  be  cleared  of  its  attachments  with  knife  and 
elevator. 

If  the  extent  of  the  disease  makes  it  necessary  to  di- 
vide the  geniohyoid  and  geniohyoglossus  muscles,  a  stout 
ligature  should  be  passed  through  the  tongue,  by  means 
of  which  it  may  be  drawn  out  and  thus  prevented  from 
falling  back  into  the  pharynx  and  causing  suffocation, 
as  has  happened  in  a  number  of  cases. 

A  tooth  on  each  side  of  the  tumor  having  been  ex- 
tracted, a  saw  is  now  applied  to  the  bone  at  the  points  at 
which  the  jaw  is  to  be  divided,  and  the  bone  partially 
severed  at  each  point.  The  sections  of  the  bone  may 
now  be  completed  with  bone  forceps  and  the  part  re- 
moved. The  fragment  of  jaw  with  morbid  growth  at- 
tached having  been  removed,  all  bleeding  points  should 
be  ligated,  the  wound  thoroughly  irrigated  with  carbol- 
ized  or  iodinized  water,  and  its  surface  dusted  over  with 
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iodoform.  The  flaps  of  skin  may  uow  be  brought  in 
place  and  the  .wound  closed  with  interrupted  sutures  of 
catgut  or  carbolized  silk,  and  a  drainage  tube  inserted  at 
the  most  dependent  angle  of  the  wound.  A  light  com- 
press of  tow  or  cotton,  placed  over  the  wound  and  re- 
tained by  a  few  turns  of  a  bandage,  will  complete  the 
dressing.  The  ligature  through  the  tongue  should  be 
fastened  to  a  part  of  the  dressing  or  to  the  check  with  a 
piece  of  adhesive  plaster,  and  not  removed  for  severul 
days,  when  the  tongue  shall  liave  formed  new  adhesions. 
The  patient  must  be  fed  for  some  days  upon  a  liquid  diet, 
which  frequently  has  to  he  administered  through  a  tube. 
The  mouth  should  be  carefully  cleansed  by  the  frequent 
use  of  an  antiseptic  wash. 

The  dental  artery  in  the  divided  bone  may  give  rise  to 
troublesome  hemorrhage,  to  check  which  it  may  be  nec- 
essary to  apply  the  actual  cautery,  or  to  plug  tlie  dental 
canal  with  a  piece  of  soft  wood. 

If  the  tumor  encroaches  upon  the  angle  and  ramus  of 
the  jaw,  removal  of  half  the  jaw,  with  disarticulation, 
should  be  done ;  for  even  were  the  greater  portion  of  the 
ramus  sound,  if  it  were  left  in  place  the  powerful  con- 
traction of  the  temporal  and  external  pterygoid  muscles 
would  tilt  the  fragment  forward  in  such  a  position  as  to 
Tender  it  a  constant  source  of  irritation  and  discomfort. 

For  the  removal  of  half  the  jaw  an  incision  should  be 
carried  under  the  border  of  the  bone  to  the  angle,  where 
it  is  joined  by  a  vertical  incision  along  the  posterior  bor- 
der of  the  ramus  to  the  level  of  the  lobe  of  the  ear.  A 
third  incision,  from  the  inner  extremity  of  the  first  inci- 
sion vertically  through  the  lip,  may  be  required  in  cases 
of  large  tumors. 

Occasionally  the  incisions  cannot  be  made  in  conform- 
'  ity  with  any  given  rules,  but  must  be  adapted  to  suit 
the  case,  and  In  exceptionally  large  tumors  it  may  be 
necessary  to  take  away  large  segments  of  the  skin. 

The  flap  of  skin  should  be  dissected  from  the  surface 
of  the  tumor,  an  incisor  tooth  extracted  at  the  point  at 
which  the  section  of  bone  is  to  be  made,  and  the  jaw  en- 
tirely divided  with  a  small  saw.     Before  proceeding  fur- 


FiG.  2988.— Excision  of  Lower  Jaw— Soft  Parts  Raised.    (Erichsen.) 

ther,  the  tongue  should  be  secured  in  a  looped  ligature. 
The  bone  should  now  be  seized  with  the  lion  forceps  and 
■drawn  forcibly  outward,  in  order  that  the  attachments 
to  the  buccal  surface  of  the  bone  may  be  divided.  Es- 
pecial pains  should  be  taken  to  keep  the  edge  of  the  knife 
Vol.  v.— 17 


Fig.  2989.— Showing  tlie  Degree  of  De- 
formity left  After  the  Removal  of  the 
Entire  Lower  Jaw.  (From  a  photo- 
graph.) 


directed  against  the  bone,  in  oi-dor  to  avoid  wounding 
anteriorly  the  submaxillary  gland  and,  nearer  the  articu- 
lation, the  internal  maxillary  artery. 

With  the  fragment  still  in  the  grasp  of  the  forceps,  it 
sliould  be  forcibly  depressed  so  as  to  cause  the  coronoid 
process  to  start  for- 
ward and  thus  per- 
mit of  the  division  of 
tlie  temporal  mus- 
cle. The  joint  being 
exposed,  the  knife 
should  be  applied 
over  it,  by  which 
the  capsule  is  opened 
and  the  condyle  re- 
leased. In  this  step 
of  the  operation  care 
should  be  taken  not 
to  twist  the  fragment 
of  jaw  too  far  extei'- 
nally,  as  the  internal 
maxillary  artery  may 
be  thus  pressed 
around  to  the  front 
and  wounded  at  the 
same  time  the  cap- 
sule is  opened.  In 
very  large  tumors  it 
is  frequently  impos- 
sible to  reach  the 
coronoid  process. 
Under  these  circumstances  the  ramus  should  be  divided 
as  high  up  as  possible,  leaving  the  coronoid  and  condy- 
loid processes  to  be  dissected  out  after  removal  of  the 
tumor.  The  few  remaining  attachments  of  the  soft 
parts  to  the  bone  having  been  divided,  the  jaw  is  re- 
moved. 

The  close  proximity  of  the  internal  maxillary  artery 
to  the  neck  of  the  condyle  makes  it  very  liable  to  be 
wounded,  and  it  is  therefore  always  necessary  to  observe 
the  greatest  caution  in  disengaging  the  condyloid  process. 
When  the  artery  is  divided  hemorrhage  is  veiy  profuse, 
necessitating  the  immediate  application  of  a  ligature,  or 
if  on  account  of  the  great  depth  of  the  artery  this  cannot 
be  done,  the  temporo-maxillary  artery  should  be  ligated. 

To  prevent  the  remaining  half  of  the  lower  jaw  from 
falling  inward,  it  has  been  proposed  to  fasten  the  teeth 
of  the  lower  to  those  of  the  upper  jaw  by  means  of  wire 
or  metallic  caps,  but  the  measure  has  not  been  attended 
with  much  success. 

The  removal  of  the  entire  lower  ja^v,  from  one  articu- 
lation to  the  other,  for  morbid  growths  is  very  seldom  re- 
quired on  account  of  tumors,  but  in  cases  of  phosphorus 
necrosis  it  was  frequently  performed.  When  excision  of 
the, entire  bone  is  required  on  account  of  tumors,  the  in- 
cisions can  be  made  to  follow  no  special  set  of  rules,  but 
should  be  made  to  suit  the  requirements  of  the  case. 
For  example,  in  the  removal  of  the  large  osteochondroma 
by  Prof.  W.  T.  Briggs,  mentioned  above,  one  incision  was 
carried  from  the  commissure  of  the  lips  (as  near  as  could 
be  judged)  to  the  articvdation  of  the  side  from  which  the 
tumor  had  commenced,  and  a  second  incision  was  then 
commenced  on  the  opposite  side  and  carried  through  the 
lip  vertically  downward  for  several  inches,  and  thence 
in  a  curvilinear  direction  under  the  tumor  to  the  outer 
termination  of  the  first  incision,  thus  removing  a  large 
segment  of  skin  and  lip. 

The  results  of  operations  for  the  removal  of  portions 
or  the  whole  of  the  lower  jaw  are  equally  good  as  in 
excisions  of  the  upper  jaw^  "  Of  419  cases  tabulated  by 
Prof.  O.  Weber,  only  83,  or  20  per  cent.,  perished.  Of 
these,  246  were  excisions  in  continuity,  with  46  deaths ; 
153  were  disarticulations  of  one-half  the  bone,  of  which 
117  recovered,  and  30  were  extirpations  of  the  entire  jaw, 
with  only  1  death.  Pya?mia,  erysipelas,  and  exhaustion 
were  the  principal  causes  of  death."  ^ 

Deformity  after  removal  of  portions  of,  or  even  the 
entire,  jaw  is  remarkably  slight  (see  Fig.  2989).     The 
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gap  left  by  the  removal  of  the  bone  is  filled  with  a  thick, 
firm  band  of  fibrous  material,  which  takes  the  shape  and 
general  direction  of  the  removed  bone,  and  is  in  many 
cases  sufficiently  firm  to  support  artificial  teeth. 

Closurb  of  the  Jaws  may  exist  in  one  of  two 
forms,  viz.,  temporary  or  spasmodic,  and  permanent  or 
organic. 

Spasmodic  closure  of  the  jaws  is  most  frequently  due 
to  firm  contraction  of  the  masticatory  muscles,  especially 
the  masseter  and  the  internal  pterygoid,  superinduced  by 
prolonged  irritation  of  branches  of  the  third  division  of 
the  fifth  pair  of  nerves. 

The  most  common  cause  of  this  condition  is  the  diffi- 
culty that  sometimes  attends  the  eruption  of  the  wisdom 
tooth,  either  from  the  fact  of  its  being  misplaced  or  be- 
cause the  space  between  the  second  molar  tooth  and  tlie 
ramus  of  the  jaw  is  insufficient.  Among  other  causes  of 
spasmodic  closure  may  be  mentioned  alveolar  abscess  in 
the  vicinity  of  the  last  two  molars,  suppurative  tonsilli- 
tis, necrosis  of  the  jaws,  etc. 

Treatment. — The  treatment  of  this  affection  is  obvious, 
viz.,  to  remove  the  cause.  When  the  condition  arises 
from  difficult  eruption  of  the  wisdom  tooth,  the  patient 
should  be  thoroughly  anaesthetized  and  the  jaws  forcibly 
separated  by  a  screw-gag  or  lever,  in  order  that  access 
may  be  had  to  the  seat  of  trouble.  If  the  wisdom  tooth 
is  presenting  normallj^,  it  may  be  sufficient  to  incise  the 
gum  freely  or  to  extract  it.  Generally  it  is  necessary  to 
remove  the  second  molar,  in  order  that  the  wisdom  tooth 
may  have  room  to  emerge.  The  cause  of  the  irritation 
having  been  removed,  the  function  of  the  jaw  is  in  a 
short  time  completely  restored. 

PBR.VtANBNT   OR   ORGANIC   CLOSURE   OP   THE  JaWS  is  a 

far  more  serious  affection  than  the  spasmodic  form,  the 
management  of  which  often  taxes  the  patience  and  skill 
of  the  surgeon,  as  well  as  the  endurance  of  the  unfortu- 
nate sufferer,  to  the  utmost.  These  cases  may  be  con- 
veniently divided  into  two  classes,  namely :  those  arising 
from  diseases  of  the  temporo-maxillary  articulation,  and 
those  which  ha,ve  their  origin  in  ulcerative  action  and 
cicatricial  contrjkctlon  in  the  perimaxillary  soft  tissues. 

The  Diseases  op  the  Temporo-maxillary  Articu- 
lation which,  by  causing  fibrous  or  osseous  ankylosis, 
lead  to  permanent  closure  of  the  jaws,  are  acute  and 
chronic  arthritis. 

Acute  Arthritis  may  follow  mechanical  injury — for 
example,  blows  upon  the  side  of  the  face,  dislocations, 
or  fractures  that  extend  into  the  joint — or  it  may  super- 
vene upon  the  exanthematous  fevers  in  connection  with 
diseases  of  the  middle  ear. 

Symptoms.  —  The  symptoms  of  acute  arthritis  of  the 
temporo-maxillary  articulation  are  pain,  redness,  heat, 
and  swelling  and  stifl'ness  of  the  jaw,  sometimes  amount- 
ing to  entire  closure  of  the  jaws.  If  suppuration  occurs, 
the  pus  may  escape  through  the  external  auditory  meatus 
or  by  means  of  an  opening  in  the  overlying  skin. 

Treatment. — The  treatment  of  this  condition  should  be 
rest  to  the  joint  by  causing  the  patient  to  abstain  from 
mastication,  the  application  of  leeches  over  the  joint,  hot 
fomentations,  and  evacuation  of  pus  as  soon  as  formed. 

Chronic  Rheumatic  Arthritis  of  the  temporo-maxil- 
lary joint  is  essentially  a  disease  of  old  age,  fortunately, 
however,  rarely  met  with.  It  may  affect  one  or  both 
sides,  but  is  more  frequently  unilateral. 

Symptoms.— The  symptoms  are  gradual  enlargement 
of  the  condyle,  which  may  often  bo  plainly  felt  beneath 
the  zygoma,  pain  on  opening  the  mouth,  and  a  peculiar 
creaking  in  the  joint  on  moving  the  jaw,  plainly  percept- 
ible to  the  patient.  The  neighboring  lymphatic  glands 
are  enlarged.  The  face  is  distorted,  the  chin  being  in- 
clined to  the  sound  side  when  the  disease  is  unilateral, 
carried  promineptly  forward  when  bilateral.  The  path- 
ological changefjare  the  same  as  those  of  chronic  arthritis 
of  any  other  joint— the  articular  cartilage  undergoes  dis- 
integration and  absorption,  the  glenoid  cavity  is  enlarged, 
the  interarticular  cartilage  disappears,  the  eminentia 
articularis  is  levelled  down  so  as  to  permit  of  partial  dis- 
location, and  the  neck  and  head  of  the  jaw  are  thickened 


and  enlarged.  The  muscles  are  in  a  state  of  tonic  con- 
traction in  the  effort  to  keep  the  inflamed  joint  surfaces. 
in  contact,  and,  as  a  consequence,  stiffness  of  the  jaws  is 
always  present  to  a  greater  or  less  degree. 

Treatment. — In  the  treatment  of  this  disease  little  is  to 
be  hoped  for  from  the  action  of  medicines,  though  active 
counter-irritation  over  the  joint  and  the  exhibition  of 
increasing  doses  of  the  iodide  of  potassium  have  been 
recommended. 

In  the  Transactions  of  the  American  Medical  Associ- 
ation of  1881,  Dr.  D.  H.  Goodwillie,  of  New  York,  de- 
scribes an  ingenious  method  of  making  extension  in  the 
treatment  of  this  disease,  which  in  his  hands  yielded  the 
most  encouraging  results.  The  apparatus  consists  of  an 
interdental  splint  which  separates  the  posterior  teeth 
while  the  anterior  remain  free,  and  which  is  made  to  act 
as  a  fulcrum  when  the  chin  is  elevated  by  means  of  elas- 
tic straps  attached  to  a  skull-cap,  thus  serving  at  the  same 
time  to  keep  the  joint  surfaces  apart  and  to  hold  the  jaws 
immovable. 

Ankylosis  op  the  JAw^  the  result  of  arthritis,  may  be 
fibrous  or  osseous.  No  matter  whether  the  disease  is 
unilateral  or  bilateral,  mastication  is  impossible. 

The  diagnosis  between  the  fibrous  and  osseous  varieties 
can  be  ascertained  only  when  the  patient  is  under  the  in- 
fluence of  an  anaesthetic. 

If  the  ankylosis  is  dependent  upon  the  presence  of 
fibrous  tissue,  the  jaws  may  be  forcibly  separated,  and 
the  adhesions  broken  up  by  means  of  a  screw-gag  made 
for  the  purpose,  or  of  levers  and  a  wedge  introduced  be- 
tween the  teeth  to  keep  the  jaws  apart.  The  tendency 
of  the  parts  to  become  fixed  again  renders  the  daily  repe- 
tition of  this  process  necessary  for  months,  and  even  for 
years.  Even  with  the  most  constant  care  on  the  part  of 
the  surgeon,  and  the  fullest  co-operation  of  the  patient, 
the  result  is  very  seldom  satisfactory,  and  at  the  present 
time  is  rarely  resorted  to,  except  as  after-treatment  to 
more  radical  operations. 

Division  of  the  fibrous  bands  by  a  tenotome  passed 
through  the  mouth  into  the  articulation  has  been  fre- 
quently done,  with  some  showing  of  better  results. 

In  both  fibrous  ankylosis,  in  which  so  little  is  to  be 
hoped  for  from  mechanical  treatment,  and  in  osseous  an- 
kylosis, or  synostosis,  the  method  which  promises  the 
best  results  is  excision  of  the  condyle  with  a  portion  of 
the  neck  of  the  jaw,  and  establishment  of  an  artificial 
joint.  Less  radical  measures,  as  Esmarch's  operation,  in 
which  a  wedge-shaped  segment  of  the  bone  is  removed, 
and  that  of  Rizzoli,  in  which  simple  section  of  the  bone 
is  made — both  with  a  view  of  establishing  a  false  joint — 
are  occasionally  practised  for  the  relief  of  ankylosis,  but 
not  with  the  same  measure  of  success  that  follows  exci- 
sion of  the  joint. 

Esmarch's  and  Rizzoli's  operations  are  more  applicable 
to  the  variety  of  closure  of  the  jaw  which  depends  upon 
cicatricial  formation  in  the  buccal  mucous  membrane, 
and  will  be  described  later  on. 

The  operation  of  excision  of  the  joint  is  performed  as- 
follows:  "An  incision  is  begun  at  the  lower  margin  of 
the  zygoma,  close  in  front  of  the  temporal  artery  wheie 
it  adjoins  the  ear,  and  carried  forward  along  the  zygoma 
one  and  a  quarter  inches,  the  tissues  being  divided,  layer 
by  layer,  until  the  bone  is  reached.  A  second  incision, 
involving  only  the  skin,  is  then  carried  from  the  centre 
of  the  first  directly  downward  for  about  an  inch.  The 
soft  parts  are  carefully  separated  with  elevator  and  knife 
from  the  margin  of  the  zygoma  and  the  outer  surface  of 
the  joint,  and  drawn  downward  with  a  hook,  thus  pre- 
serving the  parotid  nerves  and  vessels  from  injury.  The 
neck  of  the  condyle  is  then  freed  by  working  around  in 
front  and  behind  with  a  small  elevator,  keeping  close  tO' 
the  bone  so  as  to  avoid  injury  to  Ihe  internal  maxillary 
artery,  and  finally  divided  with  a  chisel.  If  there  is  bony 
union  between  the  condyle  and  temporal  bone,  the  chisel 
must  be  again  used  to  separate  them,  its  edge  being  kept 
directed  somewhat  downward  so  as  not  to  break  throughi 
into  the  cavity  of  the  cranium. " ' 

Permanent  Closure  op  the  Jaws  may  beduetocicav 
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tricial  contraction  following  extensive  ulceration  and 
sloughing  of  the  buccal  mucous  membrane. 

This  condition  may  be  the  result  of  cancrum  oris,  pro- 
fuse ptyalism,  or  necrosis.  In  reference  to  closure  of  the 
jaws  from  the  excessive  employment  of  mercury,  Gross 
says:  "Such  an  occurrence  used  to  be  extremely  fre- 
quent in  our  Southwestern  States  during  the  prevalence 
of  the  calomel  practice,  as  it  was  termed,  but  is  fortu- 
nately diminishing.  Children  of  a  delicate,  strumous 
constitution,  worn  out  by  the  conjoined  influence  of  mer- 
cury and  scarlatina,  measles,  or  typhoid  fever,  are  its 
most  constant  victims ;  but  I  have  also  seen  many  exam- 
ples of  it  in  adults  or  elderly  subjects.  In  the  worst  cases 
there  is  always  extensive  perforation  of  the  cheeks,  per- 
mitting a  constant  escape  of  saliva  and  inducing  the  most 
extensive  disfigurement." ■• 

When  the  mucous  membrane  of  the  cheek,  from  one 
alveolus  to  the  other,  is  involved,  the  cheek  is  bound  so 
closely  to  the  jaw  that  all  movements  of  the  jaw  are  ren- 
dered impossible,  and  often  the  space  between  the  teeth 
and  the  cheek  is  so  limited  as  scarcely  to  admit  the  pas- 
sage of  a  probe. 

Frequently  the  new  tissue  has  bone  developed  in  it, 
which  occasionally  is  present  in  the  shape  of  an  osseoiis 
bridge  extending  from  one  jaw  to  the  other,  thus  serving 
to  bind  the  bones  even  more  closely  together. 

The  condition  of  the  patient  is  pitiable  in  the  extreme, 
as  food  can  be  carried  into  the  mouth  only  in  fluid  form, 
or  by  being  rubbed  against  the  teeth. 

Treatment. — Attempts  at  relief  of  this  condition  by  di- 
vision of  the  cicatricial  tissue  and  forcible  separation  of 
the  jaws  have  proved  unsatisfactory,  since  as  soon  as 
heahng  had  taken^lace  contraction  of  the  new  cicatrices 
occurred. 

Excision  of  the  nodular  tissue  entirely,  and  transplan- 
tation of  healthy  mucous  membrane,  as  proposed  by  Dief- 
fenbach,  or  of  healthy  skin,  as  practised  by  Jaesche,  is 
nearly  always  impracticable,  on  account  of  the  difliculty 
of  obtaining  healthy  mucous  membrane  or  skin  near 
enough  to  be  utilized. 

To  separate  the  adhesions  from  the  bone,  and,  in  order 
to  prevent  readhesion,  to  adjust  metal  shields  worn  over 
the  teeth  to  keep  the  surfaces  apart,  and  at  the  same  time 
to  keep  up  forcible  separation,  is  a  method  of  treatment 
that  is  not  only  most  trying  to  both  surgeon  and  patient, 
hut  one  that  has  never,  even  when  fairly  tried  for  a  long 
time,  given  satisfaction. 

Dieflenbach's  operation  of  making  an  artificial  joint 
behind  the  contraction,  by  simple  section  of  the  bone,  has 
proved  inefl[icient  on  account  of  the  liability  of  the  di- 
vided bones  to  reunite. 

The  operation  proposed  by  Esmarch,  of  Kiel,  in  1855, 
of  establishing  a  false  joint  in  front  of  the  contraction, 
by  excising  a  wedge-shaped  piece  of  the  bone,  is  the  most 
rational  treatment  yet  devised  for  closure  of  the  jaws 
depending  upon  contraction  of  cicatricial  tissue.  Of 
course  this  operation  is  applicable  only  to  cases  in  which 
the  disease  is  limited  to  one  side. 

Esmarch's  operation  is  superior  to  the  method  of  Riz- 
zoli,  which  consists  in  the  establishment  of  a  false  joint 
in  front  of  the  contraction  by  simple  division  of  the  jaw, 
on  account  of  the  tendency  of  the  divided  bones  to  re- 
unite. 

Esmarch's  operation  is  thus  performed:  "An  incision 
is  begun  at  the  angle  of  the  jaw  and  carried  two  inches 
along  the  lower  border.  A  narrow  strip  of  bone  is  then 
cleared  on  both  sides  Up  to  the  edge  of  the  gum,  a  tooth 
drawn  if  necessary,  the  chain-saw  passed  around  the  bone 
through  the  incision,  and  the  section  made.  The  anterior 
fragment  is  then  depressed  and  protruded  through  the 
wound,  and  a  wedge-shaped  piece,  from  one-third  to  one- 
half  an  inch  in  width  at  the  widest,  part,  cut  off  with 
cutting  forceps."* 

Dr.  J.  Ewing  Mears,  of  Philadelphia,  in  vol.  i.  of  the 
Transactions  of  the  American  Surgical  Association,  re- 
ported a  case  in  which  he  made  a  false  joint  for  closure 
of  the  jaws  from  a  gunshot  wound  by  resection  of  a 
portion  of  the  ramus  of  the  jaw,  together  with  the 


coronoid  and  condyloid  processes,  and  obtained  a  good 
result. 

In  the  discussion  that  followed  Dr.  Mears'  paper,  Prof. 
W.  T.  Briggs  reported  a  case  of  closure  of  the  jaws  from 
double  synostosis  resulting  from  arthritis,  caused  by  a 
fall  upon  the  chin,  in  which- he  removed  the  anterior 
portion  of  the  body  of  the  jaw.  In  this  case  tlie  object 
of  treatment  was  to  obtain  an  avenue  into  the  stomach, 
and  excision  of  the  jaw  was  the  only  method  by  which 
this  object  could  be  effected,  inasmuch  as  the  cause  of 
the  condition  existed  on  both  sides — the  lower  jaw  was 
undeveloped,  and  occupied  a  position  some  distance  be- 
hind the  upper  jaw ;  the  lower  teeth  were  buried  in  the 
mucous  membrane  of  the  palate,  and  the  masticatory 
muscles  had  degenerated  into  fibrous  tissue  from  long 
disuse. 

In  such  extreme  cases  of  closure  of  the  jaw,  excision 
of  a  portion  of  the  bone  is  the  only  resort  of  the  surgeon. 

Charles  S.  Briggs. 
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JECORIN. — Jecorin  is  a  complex  organic  body  con- 
taining phosphorus  and  sulphur,  and  which  resembles 
in  many  respects  lecithin.  It  was  first  prepared  by 
Drechsel '  from  the  liver  of  the  horse  in  the  following 
manner :  The  liver  was  extracted  by  cold  dilute  alcohol ; 
the  alcohol  was  evaporated  at  a  low  temperature,  and  the 
residue  shaken  several  times  with  absolute  alcohol,  by 
which  many  impurities  were  removed  while  the  jecorin 
remained  undissolved.  The  jecorin  was  then  taken  up 
in  ether  containing  water  and  precipitated  by  absolute 
alcohol ;  by  repeating  these  operations  several  times  the 
jecorin  was  finally  obtained  in  pure  form. 

By  drying  in  vacuo  over  sulijhurio  acid  jecorin  is  ob- 
tained in  the  form  of  a  light  yellow,  amorphous  mass, 
which  is  so  hygroscopic  that  when  exposed  to  the  air  it 
becomes  soft  and  sticky.  On  the  addition  of  more  water 
it  swells  and  finally  forms  a  turbid  solution ;  after  evap- 
oration on  the  water-bath  it  is  insoluble  in  ether  as  well 
as  in  water. 

Jecorin  is  precipitated  from  its  solutions  by  concen- 
trated hydrochloric  acid,  copper  acetate,  and  silver 
nitrate.  The  silver  precipitate  is  soluble  in  an  excess  of 
jecorin,  the  solution  being  opalescent;  on  adding  ammo- 
nia and  warming  the  solution  becomes  ruby  red. 

Drechsel  found  the  following  elementary  composition 
for  the  jecorin  from  the  horse's  liver:  0  51.4,  H  8.3, 
N  3.86,  P  3.5,  S  1.4,  Na  3.73.  Drechsel  proposed 
the     following     formula    from     the    above    analysis: 

CiosHissNsSPsNaaCie. 

Baldi  *  isolated  a  substance  having  properties  very  sim- 
ilar to  those  of  Drechsel's  jecorin  from  the  liver  of  the 
rabbit  and  dog ;  analysis  of  the  latter  preparation  gave 
results  somewhat  different  from  those  obtained  by  Drech- 
sel: 0  46.88  to  46.89,  H  7.81  to  8.09,  N  4.36  to  4.88, 
S  3.14  to  3.70,  P  3.39  to  3.75,  Na  5.73. 

These  analyses  show  that  jecorin  may  be  regarded  as 
the  sodium  compound  of  an  acid  closely  related  to  the 
"  protagons. " 

When  jecorin  is  boiled  with  sodium  hydroxide  and 
copper  sulphate  the  latter  is  reduced,  showing  the  pres- 
ence of  a  sugar-like  substance.  When  jecorin  is  warmed 
with  sodium  hydroxide  alone,  stearic  and  other  fatty 
acids  are  split  off ;  the  soaps  so  produced  form  a  gelati- 
nous mass  on  cooling. 

On  boiling  jecorin  with  barium  hydroxide,  cholin  and 
glycerin-phosphoric  acid,  as  well  as  fatty  acids  and  a. 
sugar  (probably  dextrose),  are  formed ;  this  decornposi- 
tion  shows  that  jecorin  is  very  similar  in  composition  to 
lecithin.' 

Baldi,  making  use  of  the  method  of  Drechsel,  found 
jecorin  in  the  spleen,  muscle,  and  human  brain,  and  in 
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the  blood.  The  jecorin  from  the  blood  seems  to  differ 
somewhat  from  that  obtained  from  the  liver;  when  the 
former  is  saponified  the  solution  does  not  set  to  a  jelly 
on  cooling. 

Recently  Manasse  has  found  in  the  suprarenal  gland  of 
the  beef  and  horse  a  substance  having  many  of  the  prop- 
erties of  jecorin ;  it  did  not,  liowever,  reduce  alkaline 
copper-sulphate  solution,  except  after  prolonged  boiling 
with  sulphuric  acid,  and  it  did  not  lose  its  solubility  in 
other  by  drying.  Analysis  showed  that  it  differed  con- 
siderably in  composition  from  the  liver  jecorin:  C  41.43, 
H7.16,  N0.3,  8  1.8,  P  4.44. 

From  the  various  facts  stated  abo\'e  it  seems  probable 
that  there  are  several  jecorins. 

Baldi's  discovery  of  jecorin  in  the  blood  has  aroused 
considerable  interest  among  physiologists  and  physicians. 
It  had  been  shown  by  Otto''  that  the  blood  contains  a 
reducing  substance  in  addition  to  dextrose ;  since  Bal- 
di's discovery  of  jecorin  in  the  blood  it  has  been  custo- 
mary to  attribute  all,  or  the  greatei-  part,  of  the  reducing 
power  of  the  blood  (after  removal  of  1,he  dextrose)  to 
jecorin.  Some  authors  *■  "  have  gone  so  far  as  to  suppose 
that  jecorin  is  really  simply  a  combination  of  lecithin 
and  dextrose ;  that  very  little  dextrose  occurs  free  in  the 
blood,  but  that  it  may  be  split  off  from  the  jecorin  under 
.special  conditions.  Bing' states  that  the  blood  of  ani- 
mals in  which  the  "  diabetic  puncture  "  was  made  showed 
a  considerable  increase  in  the  amoiuit  of  jecorin  in  the 
blood,  while  the  sugar  showed  no  constant  increase. 
Extirpation  of  the  pancreas  was  followed  by  an  increase 
(if  both  jecorin  and  sugar.  Kolisch  and  Stejskal  *  at  one 
time  held  that  in  cases  of  diabetes  mellitus  the  sugar  of 
the  blood  was  not  increased,  the  apparent  increase  being 
due  to  an  increase  in  the  quantity  of  jecorin. 

In  most  of  the  experiments  in  which  the  significance  of 
jecorin  In  the  blood  has  been  discussed,  the  jecorin  was 
not  determined  directly;  all  the  reducing  substances 
which  were  not  extracted  by  water,  but  which  were  ex- 
tracted by  ether,  were  reckoned  as-  jecorin.  Mayer,' 
liowever,  has  recently  shown  that  normal  blood  contains 
glyruronio  acid.  The  combination  of  glycuronic  acid 
occurring  in  the  blood  is  soluble  in  etliei-,  is  not  ferment- 
able, but  reduces  Fehling's  solution  on  boiling,  i.e.,  it 
gives  the  reactions  which  have  usually  been  held  suffi- 
cient to  show  the  presence  of  jecorin.  As  all  previous 
observers  have  neglected  the  possibility  of  the  occurrence 
of  glycuronic  acid  in  the  blood,  it  is  evident  that  much 
more  work  is  necessary  before  any  conclusions  can  be 
drawn  as  to  the  significance  of  the  occurrence  of  jecorin 
in  the  blood  in  eitlier  health  or  disease. 

In  making  determinations  of  both  lecithin  and  sugar  in 
the  various  organs,  it  is  necessary  to  take  account  of  the 
jecorin.  Thus  the  quantity  of  lecithin  in  an  organ  is 
usually  deterndncd  by  the  phosphorus  in  tlie  ether-alco- 
hol extract;  such  extracts,  however,  contain  jecorin,  and 
as  the  latter  contains  phospliorus  the  results  are  too  high 
for  lecithin.  In  a  similar  manner  the  jecorin  may  vitiate 
the  quantitative  estimations  of  sugar,  especially  in  such 
an  organ  as  the  liver,  where  it  occurs  in  such  abundance. 

Reid  Hunt. 

'  Dreohsel:  Journ.  f.  prakt.  Chemie,  N.  F..  IB,  p.  425,  1886. 
=  Baldi :  Archiv  t.  f Anat.  u.)  Physioi.,  1887,  suppl.,  p.  tUO. 
=  Manasse:  Zeitsch.  i.  physlol.  Ohemie,  20,  p.  4S1. 
'  Otto :  Archiv  f.  d.  ges.  Physiol.,  3.5,  p.  467, 1885. 
=  Jacobsen  :  Skand.  Archiv  f.  Physiol.,  6,  p.  263. 1895. 
»  Henrlques:  Zeitsch.  I.  physlol.  Chemie,  23,  p.  iU,  1807. 
'  Bing:  Skand.  Arcliiv  f.  Ph.ysiol.,  9,  p.  338, 1889. 
'  Kolisch  u.  Stejskal :  Wien.  kliu.  Woch.,  1897,  p.  1101 
'Mayer:  Zeit.  f .  physioi.  Chemie,  32,  p.  518,  1901;    also  Verhand- 
lungen  d.  Cong.  f.  inn.  Med.,  1901,  p.  403. 

JEMEZ  HOT  SPRINGS.— Bernahllo  Countv,  New 
i\Iexieo. 

Post-Opfice.  —Archuleta. 

These  springs  are  located  in  tlie  beautiful  Jemez  Moun- 
tains, 45  miles  from  Albuquerque,  with  which  they  ari' 
connected  by  daily  stages  during  the  summer  months. 
There  are  two  groups  of  springs,  known  as  the  upper  and 
the  lower.  The  upper  group  at  Arrhuleta  is  most  fre- 
quented.    These  springs  are  located  in  the  San  Diego 


Canyon,  630  feet  above  the  level  of  the  sea.  They  are 
forty  in  number,  and  range  in  temperature  from  70°  to 
105°  F.  They  are  chiefly  saline  in  character.  The  lower 
group,  two  miles  south,  are  ten  or  more  in  number,  and 
have  temperatures  ranging  from  94°  to  168°  F.  They  are 
also  saline.  James  K.  Crook. 

JEQUIRITY. —^irM«,  Love  Pea,  Prayef  Beads,  JumhU 
Beads,  Crab's  Eyes.  Abrus  L.  (fam.  Leguminosce)  is  a  genus 
of  six  species,  related  to  the  lentil  and  the  pea,  known  to 
medicine  by  the  species  A.  precatorius  L.,  which  is  indig- 
enous in  British  India  and  very  widely  distributed  in 
the  tropics  of  both  hemispheres.  The  plant  prefer!?  a 
light  or  sandy  soil,  and  its  slender,  woody  stems  climb 
high  over  shrubbery  in  the  edges  of  forests.  The  fniifc 
resembles  a  miniature  pea-pod,  a  little  more  than  an  inch  in 
length,  and  containing  from  four  to  six  seeds.  The  roots 
have  been  employed  as  a  substitute  for  licorice  under  the 
name  of  wild  or  Indian  licorice.  The  leaves  possess  the 
same  property,  containing  considerable  glycyrrhizin. 
The  seeds  are  better  known  than  the  root,'uuder  the 
name  jequirily.  They  are  a  quarter  of  an  inch  in  length, 
elongated-globose,  smooth,  shining,  bright  scarlet,  a 
black  spot  suiTounding  the  hilum.  A  black  form,  with 
white  spot,  and  a  white  form  with  black  spot,  occasion- 
ally occur.  They  are  largely  employed  for  rosaries, 
ornamental  beads,  children's  toys,  and  in  India,  under 
the  name  of  retii,  for  weighing.  They  have  also  been 
used  in  India  for  criminal  poisoning,  usually  of  cattle. 
For  this  purpose  the  seeds  are  crushed  and  worked  into 
a  paste  with  water.  This  paste  is  rolled  into  a  needle- 
pointed  form,  mounted  upon  a  stick  and  used  to  pricls 
the  skin  of  the  fated  animal,  which  quickly  succumbs  to 
heart  failure. 

In  South  America  originated  the  practice  of  painting 
a  watery  infusion  upon  granulated  eyelids,  by  which 
suppuration  was  induced  and  the  granulations  were  re- 
moved. 

The  active  agent  was  at  first  supposed  to  be  the  bac- 
teria which  appear  after  a  time  in  the  infusion.  Later, 
this  theory  was  disproved,  and  the  properties  were  re- 
ported to  reside  in  an  albuminous  substance  called  aiivi. 
This  was  later  found,  by  Drs.  Sidney  Martin  and  R. 
Norris  Wolfenden,  to  be  a  mixture,  and  was  by  them 
separated  into  two  albuminous  bodies,  a  globulin  one- 
fifth  as  poisonous  as  the  venom  of  the  common  adder 
and  an  albumose  one-sixth  as  strong  as  the  globulin. 
These  poisons  are  destroyed  by  heat.  Their  effect  resem- 
bles that  of  snake  venom,  the  temperature  falling  greatly 
and  the  blood  remaining  semi-fluid  after  death.  It  is  by 
no  means  certain,  however,  that  this  resemblance  is  not 
superficial. 

Jequirity  has  been  recommended  only  for  local  use. 
It  acts  as  a  powerful  irritant  to  mucous  membranes.  If 
'  taken  internally,  uncooked  and  concentrated,  it  produces 
vomiting  and  purgation,  the  faeces  being  often  bloody. 
Forty  seeds  produced  these  symptoms,  with  partial  col- 
lapse, but  recovery  folloAveil.  If  it  is  applied  to  the  eye- 
lids, inflammation  quickly  ensues,  with  suppuration  usu- 
ally on  the  third  day.  The  inflammation  is  characterized 
by  great  swelling  and  pain.  If  the  applications  are  con- 
tinued, there  is  "great  systemic  disturbance  also.  ^  The 
applications  have  been  continued  by  most  practitionere 
for  from  three  to  ten  days.  Upon  their  discontinuance, 
the  symptoms  usually  subside  quickly  and  then  disap- 
pear, with  the  removal,  or  great  reduction,  of  any  pre- 
viously existing  pannus.  The  effect  upon  conjunctival 
granules  is  not  so  great.  In  unfavorable  cases,  ulcera- 
tion of  the  cornea  and  sometimes  loss  of  the  eye  have  re- 
sulted, and  in  severe  cases  the  inflammation  has  extended 
over  the  entire  face  and  even  to  the  salivary  glands. 
Most  of  such  accidents  have  resulted  from  the  use  of  too 
concentrated  or  bad  preparations,  or  from  careless  treat- 
ment. Nevertheless,  the  remedy  has  come  to  be  regarded 
as  a  heroic  one,  and  is  now  not  frequently  employed. 
Either  an  infusion  or  a  powder  may  be  employed,  the 
strength  ranging  from  three  to  six  per  cent.,  and  it 
should  be  freshly  made.     The  powder  should  he  dusted 
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upon  the  iuuer  surface  of  the  lids,  or  tlie  infusion  ap- 
plied with  a  camel's-hair  brush,  or  even  di'opped  into  the 
eye.  Uenry  H.  Rushy. 

JOINTS,  CHRONIC  DISEASES  OF.— Chronic  diseases 
of  the  joints  can  for  the  most  part  be  considered  under 
one  of  the  two  following  headings : 

I.  Diseases  affecting  the  synovial  membrane. 

li.  Diseases  affecting  the  bone. 

Other  ailections,  sucli  as  those  accompanying  constitu- 
tional affections  and  miscellaneous  conditions  demand 
separate  consideration  vjrhich  will  be  classed  for  conven- 
ience as 

III.  Miscellaneous. 

I.   DiSBASKS  AfFBCTINS   THK  SYNOVIAL  MeMBRANE. — 

Chronic  inflammation  of  the  synovial  membrane  is  either 
a  continuance  of  the  inflammatory  piocess  described  un- 


Fio.  3691).— Double  Chronic  Synovitis  of  Knees. 

der  acute  synovitis  (see  article  on  Synovitis,  Acute),  or  it 
may  be,  primarily,  subacute  or  chronic.  After  persisting 
it  is  characterized  by  thickening  of  the  synovial  mem- 
brane, an  increased  secretion,  and  retrograde  metamor- 
phosis of  the  connective  tissue.  This  metamorphosis  may 
develop  granulation  tissue  and  attack  the  cartilage  and 
bone  in  a  degenerative  and  destructive  process,  or  it  may 
terminate  in  an  alteration  and  cicatricial  change  of  all 
the  tissues  (these  have  been  described  in  the  article  on 
Arthritis  Deformann),  or  the  process  may  be  chiefly  lim- 
ited to  the  synovial  membrane. 

(a)  Olvronic  Serous  Synmitis  (Dropsy  of  the  joint,  Hy- 
drarthros,  Hydrarthrosis,  Hydrops  articulorum  chroni- 
cus).— The  pathological  appearances  of  chronic  synovitis 
vary  much,  but  an  increased  amount  of  fluid  is  always 
present.  Certain  cases  show  no  pathological  changes 
beyond  this  increase  of  fluid  for  a  long  time,  and  these 


are  the  cases  which  have  given  rise  to  the  names  hydrops, 
hydrarthroii,  etc. 

The  change  coming  next  after  the  increased  vascularity 
and  thickening  of  the  synovial  membranes  which  occurs  in 
acute  synovitis  is  an  hypertrophy  of  the  synovial  fringes. 
This  varies  from  a  slight  hyperplasia  to  a  condition  in 
which  fibrous  tissue  change  has  set  in,  and  solidified  them 
into  a  multitude  of  smsill  fibrous  polypi.  Meantime  the 
SLibsynovial  tissue  has  hypertrophied  and  thickened,  to 
even  an  inch  in  some  cases,  and  if  the  fluid  has  been  long 
in  the  joint  the  synovial  membrane  and  the  parts  below  it 
look  light  yellow,  pulpy,  and  boggy.  If  the  effusion  has 
been  extreme  the  capsule  has  either  become  enormously 
thickened  or  has  given  ■\\'ay  and  become  much  distended. 
If  so,  the  lateral  and  internal  ligaments,  weakened  by  the 
continual  tension  and  soaked  by  the  contained  fluid,  have 
also  stretched,  and  lateral  motion  may  be  found  in  the 
knee-joint,  even  to  the  extent  of  60°.  When  thickening 
of  the  capsule  has  predominated,  cartilaginous  and  even 
bony  plates  may  be  found  in  the  tissue.  The  synovial 
membrane  in  certain  cases  begins  to  encroach  upon  the 
cartilage.  Normally,  it  runs  into  the  cartilaginous  bor- 
der for  2  or  3  mm.,  but  now  the  hypertrophied  mem- 
brane scuds  out  processes  which  creep  in  still  farther,  as 
paunus  does  on  the  cornea.  It  may  go  on  to  the  forma- 
tion of  granulation  tissue,  but  it  is  not  likely  that  it  will. 
Purulent  cases  generally  follow  another  type,  as  will  be 
seen  later  (Pig.  2990). 

Chronic  serous  synovitis,  which  begins  slowly  and  nut 
from  an  acute  affection,  and  which  is  characterized  by 
the  slight  pathological  changes  mentioned  above,  is  an 
alf  ection  whose  cause  is  wholly  obscyre.  It  occurs  of ten- 
est  in  young  men  ;  it  is  not  associated  ordinarily  with  the 
rheumatic  or  any  other  diathesis,  and  any  attempt  to  as- 
sign a  cause  is  mere  speculation.  Such  cases  are  oftenest 
marked,  by  the  occurrence  of  pronounced  hypertrophy  of 
the  synovial  fringes,  and  a  tendency  to  connective-tisstie 
formation.  One  phase  of  the  affection  is  represented  by 
the  intermittent  form  in  which  the  effusion  occurs  at 
more  or  less  irregular  intervals  without  obvious  cause. 

Arthrite  Plastiqve  Ankylosante. — There  is  a  form  of 
acute  and  subacute  synovitis  which  lias  been  described 
imder  the  acute  forms  as  dry  synovitis.  This  condition 
is  sometimes  found  as  well  in  the  chronic  class.  It  rep- 
resents an  inflammation  with  a  small  exudation  very  rich 
in  fibrin.  It  is  apt  to  be  associated  with  an  infectious 
cause,  as  in  gonorrhcpa.  The  destruction  of  the  cartilage 
is  slight,  and  the  ends  of  the  bones  are  soldered  together 
directly  by  the  organized  exudation. 

II.  Joint  Affections  Beginning  in  Bone. — The  type 
of  degenerative  ostitis  can  be  described  in  a  very  few 
words  —  liyperiEmia  of 
the  vessels,  infiltration 
from  the  distended  cap- 
illaries, and  the  forma- 
tion of  large  spaces  (la- 
cun£E  of  Howship),  with 
absorption  of  the  tra- 
beculte;  fatty  degenera- 
tion of  the  bone  cells, 
and  their  final  replace- 
ment by  embryonic  tis- 
sue. The  mechanism  is, 
then,  at  hand  for  an\' 
amount  of  destruction. 
The  greater  part  of  de- 
generative ostitis  of  the 
ends  of  the  long  bones 
follows  one  type,  which 
is  now  called  tubercu- 
lous. 

This  type  of  disease 
presents  itself  ordinarily 
in  the  spongy  tissue  of 
the  epiphyses  of  the  long 
bones,  oftenest  near  the 
line  of  junction  with  the  shaft,  sometimes  very  close  to 
the  articular  cartilage,  however,  and  sometimes  in  the 


Fig.  2991.  —  Tumor  Albus.  Small 
focus  in  upper  epipliyaeal  line  of 
tibia.  Synovitis  of  joint  but  no 
tuberculous  process  apart  from 
focus  as  noted.  Death  from  miliary 
tuberculosis,  a,  Epiphysis;  b, 
primary  focus  ;  c,  shaft.  (Nichols.) 
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periosteum.  It  presents  itself  commonly  as  a  single 
focus,  or  at  times  as  multiple  foci  of  diseased  tissue  (en- 
C3fsted  tubercle),  rarely  as  a  simultaneous  tuberculous 
infiltration  of  the  whole  epiphysis  (Fig.  3991). 

In  the  formation  of  single  and  multiple  foci  of  disease 
the  fiist  change  noticeable  to  the  naked  eye  is  the  appear- 
ance, in  an  already  hypertemic  spot  of  spongy  tissue,  of  a 
small,  grayish,  rather  translucent  spot,  as  small  as  can  be 
seen,  perhaps,  which  grows  more  gray  and  increases  in 
size ;  and  around  it  a  zone  of  hypersemic  tissue  develops, 
and  the  neighboring  bone  becomes  a  little  boggy-looking 
from  an  excess  of  fluid  transuded.  There  is  no  affection 
of  the  synovial  membrane,  it  is  jwrely  a  localized  ostitis, 
or,  more  correctly,  osteomyelitis  (Fig.  3993).  The  area  of 
disease  grows  larger,  and  begins  to  look,  in  spots,,  yellow- 
ish, and  to  show  a  tendency  to  cheesy  degeneration  in  the 
centre ;  and  later  in  the  history  of  the  affection  nodules  will 
be  found,  varying  in  size  from  a  pea  to  a  hazelnut,  filled 
with  a  putty-like  substance,  like  the  cheesy  material 
found  elsewhere  in  the  body,  except  that  here  it  contains 
spicules  of  bone  from  the  trabecular,  and  in  the  larger  foci 
pieces  of  dead  bone  of  considerable  size.  Later  in  the 
history  of  the  affection  the  tuberculous  nodule  ordinarily 
breaks  down  into  pus.  Oftener  than  not  the  original 
focus  is  surrounded  by  smaller  tubercles  which  aid  in  its 
extension ;  but  the  chief  work  is  done,  as  we  sl)all  see, 
by  the  erosive  action  of  the  granulations.  Sometimes  a 
sequestrum  of  considerable  size  maj''  be  found  in  these 
cavities;  the  granulations  have  cut  off  the  source  of 
nourishment  from  a  certain  area  of  bone,  and  it  lias  died 
and  is  loosened  from  tlie  sounder  parts,  and  lies  loose  in 
the  cheesy  or  liquid  pus;  or  a  piece  of  bone  too  large  to 
be  contained  in  the  cavity  may  die  and  be  detached  as  a 
wedge-shaped  piece  at  the  end  of  the  tibia.  Ordinarily 
these  larger  pieces  are  of  a  wedge  shape,  with  the  base  at 
the  end  of  the  bone,  the  ordinary  shape  of  an  infarction. 
Even  the  whole  epiphysis  of  the  femur  may  be  detached 
(Fig,  3993),  The  cavity,  it  should  be  noted,  is  lined  by 
pyogenic  membrane;  at  first  it  is  soft  and  gelatinous, 
later  it  becomes  more  resistant  and  tougher.  If  the  re- 
trogressive metamorphoses  take  place,  the  surrounding 
tissue  takes  on  a  sclerosis,  a  sort  of  scar  formation. 

From  this  stage  of  the  process  any  one  of  three  courses 
is  possible :  the  diseased  focus  may  be  absorbed  and  so 


Fig.  2992.— Focus  of  Dtsease  in  Head  ol  Femur. 

cured;  it  may  extend  to  the  periphery  of  the  bone  and 
break  through  the  periosteum  and  empty  itself  there;  or 
lastly,  and  probably  most  commonly,  it  may  extend  to 
the  joint  and  infect  that. 


In  other  cases  the  original  invasion  of  the  bone  tissue 
is  less  focal  and  more  diffused — the  epiphysis  becomes 
more  pale  and  later  yellow  in  certain  portions  which  de- 
generate (Fig.  2994). 

Microscopic  examination  of  the  contents  of  the  degen- 
erated spots  shows  a  typical  tuberculosis. 

The  tubercles  are  found  in  a  dense  plasma  composed  of 
a  great  quantity  of  amorphous  matter,  fatty  and  calca- 


FiG.  2993.— Separation  of  the  Head  of  the  Femur  at  the  Epiplyseal 
Line. 

reous  granules,  and  leucocytes.  Outside  of  this  one  sees 
enlarged  bone  spaces,  atrophy  of  the  trabeculse,  fatty- 
degenerated  bone  cells,  becoming  embryonic  tissue  as 
one  nears  the  seat  of  disease.  In  short,  the  changes  are 
those  which  we  have  seen  accompanying  long-continued 
hyperaemia  in  bone,  and  which  constitute  rarefying 
ostitis. 

With  regard  to  the  ultimate  infection  of  the  joint  from 
the  epiphyseal  focus,  the  process  is  easily  understood. 
The  seat  of  the  disease  is  ordinarilj'  not  far  from  the 
cartilage  when  it  is  beginning,  as  we  have  seen ;  it  ex- 
cites no  joint  inflammation,  but  when  it  reaches  a  certain 
stage,  even  before  it  breaks  into  the  joint,  inflammatory 
reaction  in  the  joint  begins.  This  is  perfectly  well  es- 
tablished in  one  of  Lannelongue's  early  autopsies:  in  a 
case  of  early  hip  disease,  a  focus  the  size  of  a  pea  was 
found  in  the  epiphysis,  2  mm.  from  the  cartilage ;  it  was 
caseous  and  did  not  in  any  way  communicate  with  the 
joint,  3fet  although  there  was  no  effusion  the  capsule  was 
thickened,  the  synovial  membrane  in  parts  thickened  and 
fungous,  and  the  round  ligament  already  vascular  and 
fungous.  The  cartilage  in  certain  parts  was  thinner  and 
losing  its  elasticity.  One  other  of  his  autopsies  and  the 
early  resections  of  Volkmann  show  the  same  point,  even 
more  advanced  joint  changes  being  found  than  Lanne- 
longue's autopsies  showed,  viz.,  increased  synovial  fluid, 
swelling  of  periarticular  structures,  and  thick  and  red 
synovial  membrane, 

"  The  daugei-  to  the  joint  begins  with  the  softening  of 
the  cheesy  masses  "  (Volkmann).  When  once  the  pus  has 
broken  through  the  softened  and  degenerated  cartilage 
and  has  reached  the  synovial  membrane,  a  purulent  syno- 
vitis is  at  once  started  up  which  speedily  assumes  a  fun- 
gous and  destructive  character,  and  a  "panarthritis"  lias 
begun.  Thickening  of  the  capsule,  infiltration  of  the 
periarticular  tissues,  and  thickening  of  the  ends  of  the 
bones  follow  quickly,  and  abscess  formation  and  all  the 
other  complications  are  ready  to  follow.  It  matters  lit- 
tle now  whether  the  process  began  in  the  synovial  mem- 
brane or  the  bone ;  this  stage  being  the  same  in  its  clin- 
ical appearances  and  its  capability  for  evil.  Any  amount 
of  destruction  is  of  course  easily  possible — erosion  of  the 
articular  surfaces,  spontaneous  subluxations  and  luxa- 
tions of  the  joints,  cold  abscesses  of  any  extent  reaching 
the  surface  and  continuing  to  discharge  "by  many  sinuses; 
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•and,  worst  of  all,  from  tlie  local  disease  comes  tlie  dis- 
semination of  general  tuberculosis,  or  tuberculous  menin- 
gitis, or  phthisis. 

Sometimes,  however,  the  focus  is  so  situated  that  the: 
line  of  least  resistance  takes  it  to  another  part  of  the  bone 
.surface  away  from  the  joint;  Volkmann  showed  clearly 
that  this  was  no  very  uncommon  occurrence.  As  it 
reaches  the  periosteum  the  latter  thickens  and  inflames, 
and,  finally  softening,  allows  the  pus  from  the  original 
focus  to  pass  into  the  periarticular  structures,  there  to 
form  an  abscess  which  must  be  evacuated  externally  or 
break. 

There  are  certain  variations  of  the  above  condition. 
Arhoreseent  tuberculous  synovitis  in  which  the  synovial 
membrane  is  covered  with  branching  tags  consisting  of 
vascular  tissue  containing  tubercles.  Solitary  tuberculous 
nodules  of  the  synovial  membrane,  mentioned  by  Cheyne, 
Krause,  K5nig,  and  Riedel.  Tuberculosis  may  be  shown 
by  fice  bodies.  Hydrops  articulorum  tuberculosis  is  the 
name  given  by  Kanig  to  a  condition  of  chronic  efEusion, 
said  to  be  primarily  synovial,  in  which  at  first  there  is  no 
marked  thickening  of  the  synovial  membrane,  while  later 
it  may  present  all  the  characteristics  of  a  typical  tuber- 
culous synovitis.  General  miliary  tuberculosis  of  bone 
may  occur  in  connection  with  general  miliary  tubercu- 
losis. 

The  generalization  of  tuberculosis  from  a  diseased  joint 
in  the  hunman  subject  is  a  process  unfortunately  of  such 
•common  occurrence  that  it  can  be  passed  over  very 
briefly,  and  it  shows  even  more  clearly  than  experimental 
inoculation  the  relationship  of  tuberculosis  and  this  class 
of  joint  diseases.  A  few  figures  maj-  show  the  great  lia- 
bility of  this.  Billroth  found  that  fifty-four  per  cent,  of 
patients  dying  with  this  form  of  joint  disease  die  of 
acute  miliary  tuberculosis;  Jaffe,  that  fifty -three  per 
cent,  of  the  deaths  are  from  general  tuberculous  infection. 
Grosch's  extensive  statistics  show  that  in  hip  disease 
tuberculosis  is,  in  spite  of  antiseptic  precautions,  the 
commonest  cause  of  death.  Nor  does  the  removal  of  the 
diseased  joint  seem  to  diminish  this  liability  very  much. 
K(5nig  did  117  resections  for  this  class  of  joint  disease, 
and  of  25  deaths  he  found  18  due  to  general  tuberculosis, 
and  9  more  patients  hopelessly  tuberculous ;  and  he  has 
called  attention  to  the  danger  of  "oijerative  tubei'cuious 
infection,"  when,  by  opening  the  lymphatic  and  blood 
channels  in  an  operation  which  at  the  same  time  stirs 
up  the  focus  .of  disease,  tuberculous  material  is  carried 
over  the  body  and  general  tuberculosis  results. 

Caumont  found  no  preventive  effect  in  resection,  for  in 
twenty -six  cases  of  hip  disease,  treated  expectantly,  one- 


FiG.  3994.— Abscess  of  the  Epiphysis. 

fifth  died  of  generalized  tuberculosis,  while  twelve  others 
were  resected  and  one-third  died  of  the  same  cause. 

The  frequency  with  which  different  joints  are  affected 
can  be  learned  only  by  the  consideration  of  large  groups 
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FiG.  2995.— Ankylosis  of  Hip. 


of  cases.  SchuUer  gives  the  following  table  from  439 
cases  of  Socin  and  his  own :  Knee,  35.8;  hip,  15.9;  elbow, 
12.7;  tarsus,  11.8;  foot,  9.6;  hand,  6.2;  shoulder,  4.1  per 
cent.,  etc. 

Billroth  and  Menzel  in  1,996  cases  found  the  distribu- 
tion as  follows :  Vertebral  column,  35.2;  knee,  11.9;  head 
bones,  10.2;  hip,  9.4;  sternum,  clavicle, 
ribs,  9.2;  ankle  and  foot,  7.5  per  cent. 

Gibney,  in  614  cases,  mostly  in  childien, 
found  209  cases  of  spinal  disease ;  271  cases 
of  hip  disease;  103  cases  of  knee  disease, 
81  cases  of  ankle  disease. 

At  the  New  York  Orthopedic  Dispen 
sary,  dealing  also  almost  wholly 
with  children,  from  1884  to  1886  in- 
clusive, there  were 
observed  :  2,644 
cases  of  chronic 
■joint  disease  of  this 
type,  in  which  there 
were  1,178  cases  of 
hip  disease;  1,024 
of  vertebral  dis- 
ease; 83  of  ankle 
disease;  319  of 
knee-joint  disease; 
7  of  wrist  disease; 
11  of  elbow  dis- 
ease; 11  of  shoul- 
der-joint disease; 
11  of  multiple  joint 
disease. 

At  the  Children's 
Hospital,  Boston,  in 

the  j'ears  1890-1898  inclusive,  there  were  treated  in  the 
wards  and  out-patient  department  3,018  cases  of  chronic 
tuberculous  joint  disease.  The  distribution  was  as  fol- 
lows: Hip,  1,284;  vertebra;,  1,169;  knee,  380;  ankle, 
119;  elbow,  28;  shoulder,  14;  phalanges,  10;  wrist,  10; 
sacro-iliac,  4. 

Age.  Tuberculous  joint  disease  is  pre-eminently  a 
disease  of  childhood.  It  is  rarely,  if  ever,  congenital, 
and  under  one  year  it  is  not  common.  Of  Gibney's  860 
cases,  already  alluded  to,  84.5  per  cent,  of  all  cases  oc- 
curred before  fourteen.  Of  619  cases  of  hip  disease  tabu- 
lated by  Wright,  there  were: 

Under   6  years 40  cases. 

From   6  to  10  j'ears 110      " 

"      10  to  15     '■     129      " 

"      15  to  30     "     BB      " 

"      20  to  25     "     39      " 

"      25  to  30     "     17      " 

"      30  to  35     "     9      " 

"      35  to  40     "     4      " 

„,-     ■"      40  to  50     "     3      " 

^'"■f  "     54 to—     "     lease. 

Total 418  cases. 

Two  years  and  under 28  cases. 

From  2  to   5  years 63      " 

"       5  to  10     "     81      " 

"     10  to  14     "     30      " 

Total 201      " 

Mr.  Bryant  has  tabulated  360  cases  as  follows; 

Under   4  years 12(i  cases. 

From  5  to  10  years 97 

"     11  to  20     "    86 

"     31  to  30     "    37 

"     31  to  40     "    13 

Above  40  years 11 


Total. 


360 


Taking  Mr.  Wright's  and  Mr.  Bryant's  cases,  and  add- 
ing 365  others  reported  by  Dr.  Sayre,  we  have  1,344  cases 
of  hip  disease,  of  which  1,000  occurred  under  fifteen  years 
of  age.  This  is  perfectly  natural,  for  tlie  tuberculous  dis- 
eases affect  the  growing  epiphysis  or  the  epiphyseal  junc- 
tion during  the  period  of  activity,  and  tuberculosis  of  all 
sorts  is  common  in  childhood. 
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The  records  of  the  New  York  Orthopedic  Dispensary- 
show  the  liability  at  dift'erent  ages  in  the  cases  of  joint 
diseases  of  the  leg  treated  for  the  years  1884-1886: 


Under 
3. 

3-5. 

5-10. 

10-15. 

15-20. 

Over  30. 

Hip 

115 
43 
12 

316 
69 
18 

509 
94 
24 

140 
28 
18 

47 

22 

4 

51 

Knee 

63 

Ankle.           ,  . 

7 

iro 

«3 

627 

186 

73 

121 

The  liability  of  the  aged  to  tuberculous  joint  disease 
must,  however,  not  be  overlooked.  The  fact  that  people 
over  sixty  are  more  often  "  scrofulous  "  than  people  be- 
tween thirty  and  fifty,  was  noted  by  Sir  James  Paget. 
The  patients  may  be  seventy-five  or  ninety,  and  cases  of 
hip  disease  present  the  same  pathological  appearances 
here  as  in  young  children.  The  course  of  the  disease  is 
naturally  more  rapid  and  destructive  than  in  the  young. 

Infectious  Osteomyelitis. — Infectious  osteomyelitis  some- 
times affects  the  epiphyses  of  the  long  bones,  and  in  that 
way  secondarily  infects  the  joints.  It  begins  in  the  bone 
marrow  or  the  periosteum.  The  marrow  becomes  hyper- 
remic,  the  periosteum  infiltrated  and  thickened ;  then  in 
both  are  seen  beginning  foci  of  pus,  and  sometimes  hem- 
orrhages in' their  tissue;  soon  pus  formation  obscures 
everything,  and  the  bone  fairly  melts  away;  large  col- 
lections of  pus  may  form  between  bone  and  periosteum. 
Ordinarily  this  affects  the  shafts  of  bones,  but  sometimes 
the  epipliysis,  and  secondarily  the  joint,  become  infected 
when  the  foci  of  disease  are  near  tlie  joint ;  like  the  tuber- 
culous foci,  they  tend  to  infect  it. 

Of.  bacteria  the  staphylococcus  and  streptococcus  are 
most  commonly  seen,  although  pneumonia,  typhoid,  and 
colon  bacilli  have  been  found.  There  are  cases  in  which 
infection  occurs,  but  absorption  takes  place  before  the 
occurrence  of  suppuration ;  thrombosis  of  the  veins  of  the 
bone  marrow  or  metastatic  abscesses  may  occur.  If  the 
epiphyseal  cartilages  are  attacked,  especially  in  young 
children,  separation  of  the  epiphyses  may  take  place. 
The  clinical  symptoms  are  those  of  a  severe  constitu- 
tional disturbance  attended  by  high  fever,  chills,  severe 
pain,  and  rapid  exhaustion.  If  tlie  joints  are  involved 
theremay  result  ankylosis,  subluxations,  and  distortions. 

It  is  probable  that  many,  if  not  most  of  the  cases  de- 
scribed as  the  ''Acute  Arthritis  of  Infants  "  belong  path- 
ologically in  this  divistion.     Of  71  cases  of  tliis  condition 


Fig.  2996.-Acute  Arthritis  of  the  Knee. 

analyzed  by  Townsend,  20  were  less  than  four  weeks 
old,  10  were  less  than  eight  weeks,  and  6  were  in  their 
third  month  (Pig.  2996). 

Tumors  which  affect  the  ends  of  the  bone  may  involve 
and  impair  the  joints.     They  include  those  of  connective- 
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tissue  type,  fibrous,  mucoid,  cartilaginous,  osseous,  sar- 
coma, osteosarcoma,  carcinoma,  angioma,  haematoma 
echinococcus  cyst,  and  aneurism.  Exostoses,  when  they 
occur,  impede  the  motion  of  the  joints;  chondromata are 
also  seen.  Myxomata  and  lipomata  are  rare.  Joint  sar- 
comata affect  chiefly  young  subjects  from  fifteen  to 
twenty  or  twenty-five  years  of  age.  The  joints  com- 
monly affected  are  the  knee,  the  shoulder,  and  the  wrist. 
III.  Miscellaneous. — Certain  constitutional  affec- 
tions are  attended  by  joint  manifestations.  The  princi- 
pal ones  are  as  follows : 

(a)  Syphilis. 

(b)  Arthritis  deformans. 

(c)  Rheumatism. 

(d)  Gout. 

(e)  Acute  infectious  diseases. 
'(f)  Gonorrhoea. 

(ff)  Pathological  conditions  of  the  nervous  system. 

(A)  HsemoiJhilia,  scurvy,  etc. 

(i)  Functional  affections  of  the  joints. 

(J)  Inflammation  of  bursse. 

(a)  Syphilis. — Joint  inflammations  in  syphilis  occur  at 
three  stages  of  the  disease:  (1)  in  the  early  secondary 
stage;  (2)  in  the  tertiary  stage ;  (3)  in  hereditary  syphilis. 
Each  of  these  forms  must  be  mentioned  separately. 

(1)  Coincident  with  the  early  general  manifestation  of 
the  disease  there  is  occasionally,  though  not  commonly, 
noted  a  simple  serous  .synovitis.  This  condition  may  pass 
on  to  a  chronic  hydrops. 

(2)  In  the  tertiary  stage  a  chronic  serous  synovitis  may 
be  present,  accompanied  by  capsular  thickening  and  a 
tendency  to  contraction  and  fibrous  ankylosis.  This 
may  be  due  to  the  development  of  gumraata  in  the  peri- 
synovifel  tissues,  with  chronic  hyperplastic  synovitis,  and 
later,  cartilage  destruction.  And  secondly,  the  develop- 
ment of  gummata  in  the  bone  and  a  secondary  affection 
of  the  joint. 

(S)  Hereditary  syphilis  is  more  often  attended  by  bone 
complications  than  are  the  other  forms.  Chronic  serous 
synovitis,  sometimes  due  to  bone  lesions,  occurs.  The 
type  described  by  Clutton  occurs  in  children  from  eight 
to  fifteen  as  a  symmetrical  swelling  of  the  knees  accom- 
panied by  considerable  thickening  but  little  effusion. 

The  osteochondritis  of  Parrot  is  the  most  characteristic 
manifestation  of  hereditary  syphilis.  Thickening  of  the 
cartilage  of  the  epiphj'sis  occurs  with  irregularity  in  tlie 
zone  of  ossification ;  separation  of  the  epiphysis  may  oc- 
cur as  the  result  of  this  as  well  as  of  chronic  synovitis, 
sometimes  purulent.  This  condition  may  be  found  in 
dead-born  syphilitic  children.  The  clinical  manifesta- 
tions are  thickening  of  the  bone  with  tenderness  and 
lameness.  The  condition  is  sometimes  spoken  of  as  the 
"syphilitic  pseudo-paralysis"  of  infants.  Late  hered- 
itary syphilis  may  show  a  thiclrened  and  deformed  joint 
the  result  of  a  similar  epiphyseal  affection  spoken  of 
sometimes  as  "  false  tumor  albus."  Here  whatever  joint 
inflammation  exists  is  secondary  and  not  characteristic. 

(b)  Arthritis  Deformans. — A  chronic  affection  of  the 
joints  occurs  in  connection  with  this  disease.  The  reader 
is  referred  to  tlie  article  on  Arthritis  Deformans. 

(c)  i?/ie?/)?i«fo'«TO.— The  affections  of  the  joints  are  either 
monarticular  or  polyarticular.  The  condition  occurs  in 
youths  and  in  middle-aged  people ;  it  is  infrequent  in  in- 
fancy but  it  may  occur.  In  infants  scurvy  closely  simu- 
lates rheumatism.  The  synovial  membrane  of  tlie  joints 
in  rheumatism  is  chiefly  attaclied,  it  secretes  much  fluid, 
and  there  is  enlargement  of  the  presynovial  tufts  giving 
rise  to  a  swelling  of  the  joint  without  necessarily  the  pres- 
ence of  much  effusion.  The  capsule  becomes  thickened 
and  the  cartilage  is  likely  to  remain  intact,  although  it 
may  show  signs  of  chronic  inflammation.  The  whole 
tendency  is  toward  connective-tissue  formation.  The 
clinical  symptoms  are  pain,  enlarged  joint,  swelling,  and 
stiffness.  Antirheumatic  treatment  has  a  beneficial  effect 
on  the  condition. 

{d)  Go«<.— The  joint  affection  in  this  disease  usually 
begins  as  an  acute  attack  and  is  followed  by  a  chronic 
inflammatory  process  increased  by  constant  exacerbations. 
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The  joint  affection  is  dependent  upon  the  constittitional 
disease.  The  sj'noyial  membrane  presents  first  the  ap- 
pearance of  acute  inflammation,  later  tliat  of  permanent 
thickening;  the  cartilage  also  shows  this  tendency,  and 
in  the  capsule  of  the  joint  and  periarticular  structures 
there  appear  localized  deposits  of  urate-of-soda  crystals, 
"tophi."  There  is  little  tendency  to  suppuration.  The 
commonest  seat  is  the  metatarso-phalangeal  joint  of  the 
great  toe,  then  the  hands,  knee,  and  elbow.  The  affected 
joints  are  enlarged,  reddened,  stiff,  and  painful. 

(«)  Joint  Complications  in  Acute  Infections  Diseases. — 
The  acute  infectious  diseases  in  which  joint  complica- 
tions occur  are  as  follows:  measles,  scarlet  fever,  small- 
pox, typhus  fever,  typhoid  fever,  cerebro-spinal  men- 
ingitis, pneumonia,  dysentery,  diphtheria,  erysipelas, 
epidemic  parotitis,  pertussis,  puerpei-al  fever,  pysemia, 
septicoemia,  after  the  use  of  catheters  and  sounds,  and. 
possibly  in  malaria. 

Tlie  lesions  are  now  almost  universally  attributed  to 
the  presence  in  the  joints  of  micro-organisms  of  infec- 
tious character.  Micro-organisms  are  found  in  the  dis- 
eased joints.  It  seems  as  if  the  question  of  whether  tlie 
synovitis  were  to  be  a  mild  serous  one,  or  a  violent  de- 
structive purulent  form,  was  determined  by  the  kind  of 
micro-organism  that  readies  tlie  joint,  ratlier  than  by 
the  especial  infectious  disease  which  may  be  present.  In 
serous  effusions  one  finds  the  organisms  whicli  character- 
ize the  especial  disease  present,  and  in  greater  or  less 
number  different  forms  of  pyogenic  cocci;  whereas  in 
purulent  and  phlegmonoiis  processes  one  tinds  exclusive- 
ly such  organisms  as  staphylococcus  and  streptococcus 
pyogenes  in  enormous  numbers.  It  is  suggested  that  the 
synovitis  of  rheumatism  is  of  the  same  character,  but  no 
evidence  in  support  of  the  tlieory  has  been  adduced. 
The  affection  may  be  serous  or  purulent,  miJd  or  severe. 
It  must  be  mentioned  that  certain  cases  of  joint  tubercvi- 
Idsis  'seem  to  have'  their  origin  after  the  acute  exanthe- 
mata. 

(/)  Oonorrliaa. — Inflammation  of  the  joints  may  occur 
in  the  later  stages  of  gonorrhoea  and  is  commoner  in  men 
tlian  in  women.  The  condition  may  be  acute  or  chronic 
and  most  often  is  polyarticular.  There  may  be  effusion 
which,  if  serous,  is  thick  and  may  contain  clots  of  fibrin, 
or  it  may  be  sero-purulent  or  colored  with  blood,  and  tlie 
gonococcus  has  been  demonstrated  in  the  joints,  altliough 
it  may  be  absent.  The  commonest  types  of  inflammation 
are  arthralgia,  acute  and  chronic  synovitis,  periarticular 
inliaramation,  with  joint  effusion  absent  or  subordinate, 
and  tenosynovitis  about  the  joints.  Impairment  of  mo- 
tion and  ankylosis  are  liable  to  result,  and  the  affection  is 
always  slow  in  progress,  resistant  to  medication,  and 
serious.  The  treatment  consists  of  rest  by  fixation, 
counter-irritation,  hot-air  baths,  and  massage.  If  the 
condition  proves  obstinate,  incision  and  irrigation  of  the 
joint  are  indicated  and  suppuration  demands  incision. 

{g)  Patlwlogieal  Conditions  of  the  Neriious  System. — A 
destructive  form  of  joint  disease  may  be  associated  witli 
tabes  dorsalis,  syringomyelia,  acute  myelitis,  cerebral 
apoplexy,  injury  of  a  peripiieral  nerve,  tumors  of  the 
cord,  crushing  of  the  cord,  progressive  muscular  atrophy, 
and  anterior  poliomyelitis.  Tliese  affections  are  called 
Charcot's  disease,  spinal  or  neuropathic  arthropathy, 
neural  arthropathy,  etc.  (Fig.  2997).  The  condition  is 
most  often  monarticular  and  usually  attacks  aduUs,  al- 
though patients  as  young  as  six  years  have  been  re- 
ported. The  pathology  is  much  like  tliat  of  arthritis 
deformans,  only  the  destructive  process  is  more  active 
and  the  formative  one  less  so.  The  essential  character 
of  the  condition  is  the  rapid  melting  away  of  cartilage 
and  bones.  Swelling,  effusion,  disability,  and  sometimes 
pain  are  the  first  symptoms;  spontaneous  arrest  may 
occur,  ankylosis  rarely  results,  and  the  joint  may  be 
disorganized  to  the  point  of  luxation.  Excision  in  some 
cases  affords  relief,  but  the  treatment  must  be  expectant 
and  protective. 

(/i)  HmmopMlia  and  Other  Conditions. — Hsemophilia  is 
at  times  characterized  by  characteristic  joint  lesions  clini- 
cally resembling  tuberculosis  in  their  general  appearance. 


After  repeated  acute  attacks  of  liemorrhage  into  the  joint, 
chronic  clianges  arc  likely  to  ensue,  which  consist  of  syno- 
vial proliferation,  degeneration  of  cartilage,  and  erosion 


Fig.  2907.— Charcot's  Disease.    (Weigel.) 

of  the  ends  of  the  bones  in  severe  cases  with  a.  prolifer- 
ation at  their  edges  not  unlike  arthritis  deformans. 

Pain,  swelling,  and  muscular  spasm  are  the  clinical 
manifestations. 

The  treatment  cofasists  of  protection  and  fixation  dur- 
ing the  acute  stages. 

Sciirv}/.  —In  scurvy  the  joint  condition  simulates  closely 
epiphysitis  and  rheumatism,  especially  in  young  chil- 
dren. There  is  thickening  of  bone  due  to  subperiosteal 
hemorrhage,  and  the  condition  responds  readily  to  anti- 
scorbutic treatment. 

Pulmonary  IIy2)ertrophic  Osieo-arthropatliies  represent 
a  condition  whicli  is  manifested  by  clubbing  of  the  fingers 
and  by  stiffened,  thickened  shafts  of  bones.  The  spine 
is  bent  forward  in  kyphosis.  The  relation  to  acromegaly 
and  osteomalacia  is  not  clear.  The  joints  are  swollen  and 
painful,  and  there  may  be  synovitis  and  periostitis. 

{i)  Fiinctionnl  Affections  of  the  Joints. — Under  tlio 
names  of  hysterical  joints,  joint  neurosis,  neuromimesis, 
etc. ,  is  desci'ibcd  a  condition  characterized  by  pain  and 
often  disability  for  wliicli  no  objective  cause  can  be  found 
in  the  joint.  Tlie  affection  resembles  in  many  of  its  as- 
pects organic  joint  disease,  but  it  has  no  pathological 
basis.  It  affects  most  often  young  women,  and  some- 
times children,  and  simulates  at  times  rather  closely  in  its 
symptoms  the  symptoms  accompanying  real  disease  of 
the  same  joint. 

The  diagnosis  has  to  be  made  with  much  care.  The 
muscular  spasm  varies,  and  is  partly  voluntary,  atrophy 
is  less,  joint  effusion  is  not  present,  and  the  diagnosis  has 
to  be  based  on  a  lack  of  correspondence  between  the 
severe  subjective  symptoms — pain,  tenderness,  sensitive- 
ness— and  the  absence  of  evidence  of  organic  changes — in- 
flammatory destruction  of  bone,  characteristic  distortion,. 
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etc.  There  is  a  lack  of  harmony  between  the  symptoms 
presented  and  those  found  at  any  one  stage  of  the  usual 
joint  affections.     The  limp  is  greater  than  would   be 


Tig.  2998.— Hip  Disease.  Process  extending  from  primary  focus  in 
acetabulum  along  round  ligament,  a.  Head  of  fgmur  covered  with 
elevated  cartilage;  b,  neck.    (Nichols.) 


found  with  the  amount  of  unconscious  active  motion  at 
the  j  oint.  The  pain  and  tenderness  are  more  severe  than  is 
usual  at  an  early  stage  of  the  affection,  unless  imcommonly 
rapid,  and  accompanied  by  marked  swelling  of  the  joint. 

There  may  be  some  periarticular  swelling  and  occa- 
sional redness.  These  are,  however,  usually  slight,  and 
■due  to  vaso-motor  disturbances  rather  than 
to  true  inflammation.  There  is  but  little 
or  no  muscular  atrophy  in  functional 
affection  of  the  joint;  this  condition  being 
always  present  in  true  chronic  diseases 
of  the  joint.  There  is  no  diminished  mus- 
cular contraction  to  faradic  irritation,  as 
is  the  rule  in  organic  disease  of  the  joint. 
The  pain,  when  present,  is  not  so  severe 
at  night  as  in  the  acute  stages  of  ti-ue 
joint  affection. 

The  treatment  consists  in  insisting  on 
the  progressively  increasing  use  of  the  leg 
after  the  diagnosis  has  been  made.  Meas- 
ures to  stimulate  the  local  circulation  are 
of  use. 

U)  Infiimrimtion  of  Bvrsm.— The  inflammation  of  1  )iu-sa' 
from  wounds,  bruises,  or  constitutional  causes  may  lead 
to  the  secondary  inflammation  of  the  joints  with  which 
they  happen  to  connect.  For  exainple,  the  large  bursa 
between  the  neck  of  the  glenoid  process  and  the  subscap- 
ular muscle  is  ordinarily  in  connection  with  the  shoulder- 
joint,  as  is  the  case  more  rarely  with  the  bursa,  under  the 
deltoid.  Tlie  bursa  beneath  the  triceps  tendon  is  of  tenest 
a  prolongation  of  the  elbow  synovial  membrane.  The 
bursa  under  the  psoas  and  iliacus  tendon  frequently  com- 
municates with  the  hip-joint,  and  the  bursa  in  the  pop- 
liteal space  often  communicates  with  the  knee-joint. 
These  are  the  common  paths  of  communication,  but  as  a 
matter  of  fact  joint  disease  is  rarely  caused  in  this  way. 

Lipomata  may  occur  in  the  joints  beneath  the  synovial 
membranes,  often  causing  chronic  synovitis.  The  joints 
may  be  inflamed  secondarily  to  periarticular  abscess. 
Growing  pains  of  children  may  give  symptoms  referred 
to  the  joints.     Other  conditions  causing  impairment  of 


joints»are  cicatrices  after  burns,  wasting  of  muscles  and 
ligaments  in  infantile  paralysis,  muscular  contractions 
causing  malpositions,  and  fractures  involving  the  joints. 

Diseases  of  the  Hip-joint.— I.  Tuberculous  Ostitis 
(hip  disease,  morbus  coxarius,  morbus  coxse,  coxalgia, 
coxitis,  chronic  ostitis  of  hip,  coxo-tuberculosis,  etc.)  is  a 
chronic  tuberculous  ostitis  of  the  epiphysis  of  the  head  of 
the  femur  or  of  the  acetabulum  (Fig.  3998).  When  the 
acetabulum  is  affected  primarily  or  secondarily,  enlarge- 
ment of  the  cavity  upward  occurs,  because  as  the  pelvic 
muscles  contract  they  crowd  the  head  of  the  femur 
against  the  upper  and  back  part  of  the  acetabulum. 
This  causes  shortening  of  the  limb  and  the  trochanter 
rises  above  Nelaton's  line.  In  the  same  way,  the  head  of 
the  femur  becoming  softened  and  destroyed,  as  a  result  fo 
the  persistent  muscular  spasm,  the  limb  may  be  short- 
ened ;  a  second  cause  of  shortening  is  to  be  found  in  the 
retarded  growth  of  the  limb.  True  dislocation  of  the  hip 
in  ordinary  tuberculous  ostitis  rarely  occurs.  The  same 
is  true  of  epiphyseal  separation,  although  subluxation  is 
seen  at  times, — especially  when  traction  has  not  been 
used.  Fracture  of  the  atrophied  and  degenerated  neck  or 
shaft  of  the  femur  may  rarely  occur.  In  the  typical  case 
there  is  seen  a  thickened,  reddened  synovial  membrane, 
with  the  cartilage  hanging  or  eroded,  giving  a  worm-eaten 
appearance.  The  epiphyseal  portion  has  disappeared 
wholly  or  in  part,  and  a  ragged,  softened  end  of  bone  ar- 
ticulates with  an  acetabulum  covered  with  fungous  gran- 
ulations in  part  or  wholly  replacing  cartilage.  The  whole 
epiphysis  may  form  one  sequestrum,  although  this  is  not 
common,  and  perforation  of  the  floor  of  the  acetabulum 
may  take  place,  resulting  in  suppuration  inside  the  pelvis, 
with  the  formation  of  an  abscess.  Abscess  will,  as  well, 
appear  externally,  if  the  disease  extends  into  the  periartic- 
ular tissues  or  if  a  separate  focus  forms  outside  the  joint 
and  spreads  to  surrounding  soft  parts.  A  natural  cure 
of  hip  disease  may  occur  by  absorption  or  calcification  of 
the  diseased  focus  at  an  early  or  late  stage,  or  by  the 
purulent  degeneration  of  such  tissue,  discharging  and 
evacuating  externally.  Ankylosis,  shortening  of  the 
limb,  and  much  impairment  of  the  general  health  are  the 
natural  results  of  these  conditions  (Fig.  2999). 

The  beginning  of  the  affection  is  usually  gradual.    The 


Fig.  2999.— Head  of  Femur  ■  Eroded,  Partly  Destroyed,  Partly  Dislo- 
cated. Fibrous  ankylosis.  »,  Head  of  femur;  I),  eroded  head  of 
femur;  c,  ankylosis;  i(,  acetabulum.    (Nichols.) 


child  will  be  noticed  to  limp  at  times.  This  lameness  in- 
creases, and  it  will  be  found  that  the  patient  is  incUned 
to  strike  the  ball  of  the  foot  rather  than  the  heel  in  walk- 
ing ;  although  the  heel  can  be  put  down  to  the  floor,  yet 
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instinctively  the  knee  is  slightly  bent  and  the  heel  raised 
-when  the  weight  of  the  trunk  falls  on  the  hip.  There  is 
.a  certain  amount  of  stiffness  of  gait  apparent  in  the  morn- 
ing when  the  patient 
first  gets  out  of  bed, 
and  after  sitting  for  a 
while ;  this  passes  away 
after  the  patient  has 
walked  or  played  about. 
The  symptoms  may  at 
first  be  unaccompanied 
by  pain,  but  later  there 
is  an  occasional  com- 
plaint of  pain  in  the 
knee.  If  the  child  be 
inspected  it  will  be  seen 
that,  although  able  to 
run  about  and  play 
freely,  there  is  a  notice- 
able limp,  and  in  stand- 
ing the  knee  of  the  af- 
fected side  is  usually 
flexed  slightly,  the  pel- 
vis being  tipped,  the 
thigh  slightly  abducted 
(Pig.  3000);  the  tilting 
of  the  pelvis  and  abduc- 
tion of  the  thigh  may 
be  so  slight  that  it  is 
scarcely  noticeable,  ex- 
cept b}'  the  deviation 
from  the  median  line  of 
the  fold  between  the 
two  buttocks.  In  girls 
the  vulva  on  the  affected 
side  will  be  seen  to  be 
lower  than  on  the  other 
side. 

Limping.  The  symp- 
toms gradually  increas- 
ing, viz.,  limp  in  gait, 
stiffness,  and  slight  pain, 
the  patient  may  find 
difficulty  in  walking, 
and  complain  of  rheu- 
matism or  "  growing 
•pains,"  which  will  pass  away  under  friction  or  domestic 
Temedies  and  rest,  again  appearing  at  irregular  intervals. 
The  limb  at  this  time  will  be  found  somewhat  smaller 
in  the  circumference  of  the  thigh  than  the  other ;  there 
will  be  marked  limitation  of  the  usual  free  motion  at  the 
hip-joint,  the  pelvis  moving  on  motion  of  the  thigh,  or 
moving  on  motion  of  the  thigh  beyond  a  limited  arc. 

Pain.  As  the  affection  progresses,  pain  in  the  knee 
and  sensitiveness  to  jarring  the  limb  may  become  a 
prominent  symptom — the  pain  being  almost  invariably 
located  by  the  patient  in  the  knee.  The  adductor  mus- 
cles of  the  thigh  will  be  found 
near  the  symphysis  pubis  to  be 
prominent  and  contracted,  and 
frequently  there  is  a  thickening 
of  the  tensor  vaginae  femoris  no- 
ticeable on  palpation,  as  well  as 
an  apparent  broadening  of  the 
trochanter  of  the  femur.  An  un- 
conscious protection  of  the  joint 
will  be  noticed  in  the  movement 
■of  the  patient— the  foot  of  the 
well  Umb  will  be  placed  under 
the  lower  part  of  the  leg  when  it 
is  to  be  suddenly  lifted   by  the 

patient,  as  from  the  floor  to  the  bed,  or  from  the  bed  to 
the  floor,  or  in  moving  from  one  side  of  the  bed  to  the 
•other.  In  walking,  the  patient  instinctively  avoids  rest- 
ing weight  upon  the  limb,  except  for  as  short  a  time  and 
with  as  little  jar  as  is  possible,  the  thigh  being  slightly 
flexed,  the  knee  being  bent,  and  the  heel  raised  so  that 
the  shock  upon  the  acetabulum  from  pressure  of  the  head 


"PIG.  3000.  —  Position  Assumed  in 
Standing,  the  Eight  Leg  being 
Slightly  Abducted. 


of  tlie  femur,  when  the  weight  of  the  body  is  thrown 
upon  the  limb,  may  be  broken  at  the  knee-  and  ankle- 
joints,  which  serve  as  springs.  This  attitude  of  the 
limb — flexion  of  the  thigh — becomes  habitual  and  char- 
acteristic ;  to  it  are  added,  in  the  earlier  and  acuter  stages, 
abduction  and  outward  rotation  of  the  limb. 

It  should  be  always  borne  in  mind  that  tenderness 
or  sensitiveness  at  or  about  the  joint  may  be  absent,  and 
the  absence  of  these  symptoms  does  not  indicate  the 
absence  of  well-pronounced  disease.  The  joint  may 
be  firmly  held  by  muscular  spasm,  allowing  restricted 
motion  on  manipulation,  while  Sensitiveness  may  be 
absent. 

A  sensitive  condition  of  the  joint,  however,  may  super- 
vene. 

Nigld  Cries.  At  this  stage  of  the  affection  the  symptom 
of  "  night  cries  "  often  appears.  They  occur  in  the  early 
part  of  the  night,  usually,  and  may  become  an  exceed- 
ingly annoying  symptom.  After  the  patient  is  asleep, 
and  entirely  unconscious  to  all  appearance,  sleep  will  "be 
interrupted  by  a  loud  cry  as  if  of  severe  pain,  followed 
by  moaning  or  crying  for  a  few  seconds;  the  patient 
being  unconscious  or  only  half -conscious  of  the  cause  of 
the  pain.  These  do  not  occur  when  the  patient  is  entirely 
awake,  and  are  caused  by  the  spasmodic  twitching  of  the 
muscles  abnormally  irritable  from  irritation  reflex  to  the 
inflammation  of  the  joint.  These  cries  may  vary  from  a 
short  moan  to  a  piercing  shriek,  and  may  in  the  severest 
cases  be  repeated  fifteen  or  twenty  limes  during  the 
night.  They  do  not  occur  in  tlie  later  stages  of  the  dis- 
ease, and  may  be  entirely  wanting  in  the  mildest  cases. 
They  resemble  somewhat  the  crj^  in  the  "  night  terrors  " 
of  nervous  children,  but  differ  from  that  in  that  there  is 
greater  evidence  of  extreme  pain,  and  no  connection  with 
unpleasant  dreams,  apprehension,  or  fright.  From  the 
testimony  of  patients  old  enough  to  explain  symptoms, 
the  pain  is  reported  to  be  extremely  sharp  and  severe, 
suddenly  interrupting  sleep  and  awakening  the  patient, 
and  leaving  an  ill-defined  sense  of  an  aching  in  the  thigh 
and  hip. 

The  sensitiveness  of  the  joint  may  become  great,  and 
an  acute  stage  supervene  during  which  the  slightest 
movement  of  the  patient,  or  jar  of  the  bed  or  room, 
causes  extreme  suffering.  The  limb  is  flexed  at  the 
thigh,  everted  and  abducted  or  adducted  (Fig.  3001). 
This  stage  may  come  suddenly  and  then  gradually  pass 
away,  the  pain  diminishing  slowly  under  the  enforced 
treatment  of  rest,  but  it  may  be  prolonged  for  months. 
The  patient  will  by  degrees  become  able  to  move  the  limb, 
or  to  steady  the  limb  with  the  sound  limb  or  with  the 
hands.  Characteristic  is  a  position  frequently  taken  by 
the  patient,  who  places  the  well  foot  on  the  dorsum  of 
the  foot  of  the  affected  limb,  exerting  pressure  a"way  from 
the  acetabulum. 

Neither  adduction  nor  abduction  of  the  diseased  limb  is 
characteristic  of  the  disease  from  the  first ;  they  may  per- 
sist throughout  the  whole  affection.     Abduction  may  not 


Fig.  3001.— Severe  Abduction  and  Eversion  in  a  Very  Acute  Case. 


be  present,  and  adduction  may  not  appear  until  late  in 
the  disease. 

Atrophy.  A  marked  atrophy  of  the  muscles  of  the 
thigh  and  of  the  glutsei  is  characteristic.  It  is  supposed 
to  be  reflex  to  the  disease  of  the  joint,  and  if  the  muscles 
of  the  thigh  are  tested  for  contractility  to  the  irritation  of 
the  faradic  current,  it  will  be  found  that  the  contractility 
7 
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is  markedly  diminished.  Tlie  upper  part  of  the  thigli 
and  the  tissues  in  tlie  vicinity  of  the  liip  may  beooine 
swolleu,  particularly  the  lymphatic  glands  of  the  groin 


Fig.  31X1:^. — Pnif^ression  in  a  Case  of  Sevf^re  Double  Hip  Disease. 

and  in  the  iliac  fossa — an  cudema  of  the  periarticular  tis- 
sues taking  place,  similar  to  that  seen  in  the  knee  in  the 
so-called  "  tumor  al  bus  "  ;  this  may  disappear  or  become 
localized  in  the  formation  of  an  abscess. 

Distortion  of  tlie  Limb. — Flexion  of  the  thigh  is  a  symp- 
tom "which,  noticeable  even  in  the  early  stage  of  the  dis- 
ease, may  become  marked  as 
the  disease  progresses  It  was 
originally  supposed  to  be  due 
to  an  eflusion  in  the  capsule  of 
the  hip-]omt  but  it  is  seen  to 
gether  with  adduction  and  ah 
duction  in  cases  m  « Inch  no 
effusion  has  taken  jjlac  e  It  is 
chiefly  due  to  the  muscular  con- 
traction which  is  constant  in 
chronic  disease  of  the  ]Oint, 
and  paitly  to  an  uncon- 
scious effort  on  the  part 
of  the  pa 
tient  to 
assume  a 
position 
most  com 
f  ortabli' 
for  the 
joint  and 
most  piotecteil 
from  jar  In 
double  hip  dis 
ease  flexion  may 
produce  a  severe 
deformity.  The 
attitude  of  flcix- 
ion  and  adduc- 
tion is  character- 
istic of  the  last 
stage  of  the  dis- 
ease (Fig.  3003). 

Abxcess.  In  a 
certain  pi'opor- 
tion  of  cases  sup- 
puration takes 
place ;  in  the  se- 
verer forms,  accompanied  by  much  pain  or  by  severe  pain 
for  a  long  period,  suppuration  is  the  rule.     Tlie  site  and 


Fig. 


3003.— Flexion    In    Dr.uhle  Hip   Discasf. 
(From  a.  photoRraph.) 


course  of  the  abscesses  vai'y  according  to  the  seat  and 
size  of  the  original  focus  of  the  ostitis.  Abscesses  may 
be  entirely  periarticular,  if  the  initial  lesion  of  the  epi- 
physis extend  in  a  course  outside  of  the  joint;  or  they 
may  come  from  suppuration  within  the  joint ;  or,  liaving 
been  periarticular,  they  may  later  involve  the  joint  CFie 
8004).  *■ 

The  invasion  of  the  abscess  is  often  unaccompanied  by 
constitutional  disturbance,  as  is  not  infrecjuently  the  case 
in  cold  abscesses  in  general,  and  leucocytosis  is  not  char- 
acteristic. In  cases  of  hip  disease  there  is  a  slight  fever, 
but  it  does  not  necessarily  indicate  the  presence  of  ab- 
scess. This  condition  may  not  interfere  with  a  fair  ap- 
petite and  more  or  less  satisfactory  general  health,  but  as 
a  rule  the  appetite  is  capricious. 

Abscesses  maj'  be  absorbed  spontaneously  or  may  dis- 
charge themselves.  They  may  almost  completly  evacu- 
ate them.selves,  and  the  residual  fluid,  following  along  tlie 


Fig.  30O4.— Hip   Abscess   wltb  Deep    Fluctuation  at   Anterior  and 
Upper  Part  o£  Thigh.     (Flslte  Prize  Fund.) 

course  of  the  sheaths  of  the  muscles  and  the  fascia,  re- 
appears later  as  a  second  abstess ;  in  some  cases  the  same 
abscess  may  even  cause  five  or  six  fistulous  openings. 

Prognosis. — Hip  disease  is  a  self-limited  disease.  A 
natural  cure  takes  place  in  a  majority  of  cases,  but  the 
cycle  of  invasion,  efflorescence,  convalescence,  and  cure, 
alwaj'S  consumes  a  long  period  of  time.  The  natural 
cure  in  the  lightest  cases  leaves  a  limitation  of  motion  in 
the  hip.  This  is  accompanied  by  a  limp.  In  severer 
cases  tliere  is  practical  stiffness  at  the  joint,  with  fihioiis 
or  eventual  bony  ankylosis  at  the  hip-joint,  flexion  and 
adduction  of  the  limb,  with  shortening.  Subluxation  ot 
the  femur  witfi  shorteuingof  the  limb  is  a  common  result 
of  the  natural  cure,  and  an  arrest  of  growth  with  actual 
shortening  of  the  bone. 

The  sinuses  of  abscesses  may  close  in  time  after  the 
separation  of  sequestra;  and  in  some  instances  a  large 
.sequestrum,  constituting  nearly  the  whole  head  of  tin' 
femur,  has  been  spontaneously  evacuated,  giving  a  use- 
ful limb. 

Death  in  the  course  ot  hip  disease  takes  place  not  in- 
h-equently  from  tuberculous  meningitis.  Death  may  also 
be  caused  by  exhaustion  ami  the  septic  involvement  or 
amyloid  degeneration  of  A'arious  organs  (liver,  kidney, 
etc.)  secondary  to  suppuration  and  sinuses. 
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It  is  important,  in  an  examination  for  liip  disease,  to 
determine  the  amount  of  permanent  injury  wliicli  the  dis- 
ease has  already  inflicted.  The  amount  of  enlargement 
of  the  acetabulum  and  absorption  of  the  head  of  the  fe- 
mur which  has  taken  place,  may  be  estimated  by  deter- 
mining the  amount  of  subluxation.  If  the  patient  lie 
upon  the  well  side,  and  a  line  be  drawn  over  the  sus- 
pected, hip  (the 
thigh  being  some- 
what flexed)  from 
the  anterior  superi- 
or spine  to  the  most 
prominent  part  of 
the  tuberosity  of 
the    ischium,  it 


riG.  3005.— Deformity  in  Untreated  Double  Hip  Disease. 


should  pass  just  above  the  upper  margin  of  the  tro- 
chanter; if  the  trochanter  is  above  this  line,  it  is  an 
evidence  of  subluxation. 

In  focal  disease  of  the  hip- joint,  if  the  focus  of  osseous 
inflammation  is  situated  in  such  a  part  of  the  epiphysis 
of  the  femur  that,  when  extension  is  made,  it  evacuates 
itself  into  the  periarticular  tissue,  rather  than  into  the 
joint;  or  if  the  osseous  inflammation  is  not  rapid  in  its 
progress,  and  is  well  limited  by  a  surrounding  ossifying 
cicatricial  ostitis,  the  symptom  of  pain  or  sensitiveness 
will  be  absent  for  a  long  time,  if  present  at  all. 

But  certain  features  are  common  to  all  these  different 
types,  viz.,  the  aspect  of  the  limb,  the  peculiarity  of  atti- 
tude (flexion,  abduction,  and  adduction), 
and  the  limitation  of  motion  at  the  hip- j  oint. 

Thei-e  is  a  certain  amount  of  vaiiaition 
in  the  degree  of  deformity  left  in  the 
natural  cure  of  hip  disease,  depending 
upon  the  severity  of  the  disease  and  the 
amount  of  body  distortion.  The  flexion 
and  adduction  may  be  so  slight  as  to 
cause  only  a  little  shortening,  or  they  may 
be  sufficient  to  impair  the  usefulness  of  the 
limb.  A  most  distressing  deformity  fol- 
lows the  natural  cure  of  double  hip  dis- 
This  may  le^ve  severe  flexion  of 


some  care  is  required  to  discover  slight  limitation  of 
motion  in  very  young  children,  who  are  apt  to  resist  thor- 
ough examination.  The  resistance  to  motion  duo  to 
fright  is,  however,  always  resistance  to  any  motion  of 
the  limb ;  if  by  slight  force  this  is  overcome,  resistance 
to  rotation  of  a  flexed  thigh,  or  to  extreme  flexion,  will 
not  be  encountered.  A  comparison  of  the  resistance  of 
one  leg  with  that  of  the  other  will  reveal  abnormal  re- 
sistance. Limitation  to  motion  at  the  hip-joint,  in  the 
early  stages,  is  recognizable  at  the  extremity  of  the  arc 
of  normal  movement.  Resistance  to  motion  in  the  direc- 
tion of  abduction,  rotation,  and  hyperextension,  there- 
fore, is  an  early  test  of  importance.  Extreme  abduc- 
tion, or  abduction  combined  with  rotation  of  the  thigh 
flexed  at  right  angles  to  the  body,  is  also  a  delicate  test. 

In  young  and  fright- 
ened children,  the  tests 
for  limitation  of  motion 
at  the  hip-joint  are  best 
made  with  the  child  lying 
on  the  mother's  lap,  or 
leaning  on  the  mother's 
shoulder ;  but  ordinarily 
the  best  position  is  with 
the  patient  lying  upon  a 
hard  flat  surface. 

A  limitation  to  flexion 
is  determined  by  flexion 
of  the  normal  limb  on  the 
abdomen  to  its  utmost 
limit,  and  afterward  by  a 
repetition  of  the  motion  of  the  suspected  limb.  If  the 
limb  is  then  extended  so  tha,t  the  popliteal  space  comes 
in  contact  with  the  hard  surface  on  which  the  patient  lies, 
there  will  normally  be  no  alteration  of  the  position  of  the 
back;  if,  however,  there  is  a  diminution  of  the  normal 
extension  of  the  limb,  the  back  will  be  arched  up  as  the 
popliteal  space  is  pressed  down. 

'Phis  limitation  to  extension  can  also  be  determined 
by  examining  the  patient  lying  upon  the  belly.  If  one 
hand  be  placed  on  the  sacrum  and  the  thighs  be  alter- 
nately raised  from  the  surface  on  which  the  patient  lies, 
a  difference  in  the  amount  of  motion  at  the  hip  without 
moving  the  sacrum  can  easily  be  determined.    The  degree 


both  femora,  or  flexion  and  q,dduction  so 
that  the  limbs  are  crossed  (Fig.  3005). 

Diagnosis. — The  diagnosis  of  hip  disease 
is  ordinarily  not  difficult ;  in  the  earliest 
stages,  however,  errors  in  diagnosis  are 
sometimes  made,  and  great  care  is  neces- 
sary if  we  wish  to  avoid  them.  The  most 
common  error  is  the  belief  that  pain  and 
tenderness  are  necessarily  present  in  all 
cases  of  hip  disease,  and  that  their  absence 
excludes  the  possibility  of  hip  disease. 
Pain  and  tenderness  are  not,  however, 
early  symptoms  in  a  majority  of  cases. 

Lameness.  A  limp  in  gait  is  an  early 
symptom,  in  fact  the  earliest  symptpm. 
It  may  be  said  that  no  hip  disease  can  be  present  without 
giving  rise  to  a  limp  in  gait.  At  the  earliest  stages, 
however,  the  limping  may  be  intermittent  and  not  cour 
stant.  The  same  may  be  said  of  a  limitation  of  motion 
at  the  hip-joint. 

Mnseular  Stiffness.     It  should  be  borne  in-  mind  that 


Fig.  3006.— Metbod  of  Examining  Hip. 

to  which  abduction  or  adduction  is  diminished  is  de- 
termined by  placing  one  hand  on  the  anterior  superior 
spine  of  the  ilium  on  the  sound  side,  and  with  the  other 
hand  gently  abducting  or  adducting  the  suspected  limb. 
Careful  inspection  in  the  early  stages  of  hip  disease 
will  sometimes  show  fibrillary  contraction  of  the  muscles 
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of  the  thigh  on  sudden  or  unexpected  movement  of  the 
limb. 

In  the  later  stages  of  hip  disease  the  joint  becomes 
practically  ankylosed,  there  being  no  motion  at  the  hip- 
joint.  This  is  due  to  muscular  spasm  and  disappears 
under  complete  anaesthesia,  unless  a  permanent  degener- 
ation of  the  muscle  has  taken  place,  or  a  fibrous  ankylo- 
sis of  the  hip- joint  has  begun  to  be  developed. 

A  limitation  to  rotation  at  the  hip  is  not  so  readily  de- 
tected in  the  earliest  stages  of  hip  disease.  Often  the 
foot  can  be  turned  in  and  out  with  apparently  normal 
fi-eedom ;  if,  however,  the  thigh  be  flexed  upon  the  ab- 
domen, and  an  attempt  be  made  to  rotate  the  femur  and 
at  the  same  time  abduct  it,  at  a  very  early  stage  unusual 
resistance  to  this  motion  will  be  found  on  the  affected 
side  as  compared  to  the  normal  side. 

In  examining  an  older  person  for  muscular  stiffness,  the 
clothes  should  be  removed  and  the  patient  should  lie  upon 
a  hard  surface.  Attempts  to  move  the  limb  should  be 
made  gradually  and  gently  and  persistently, — rough 
force  only  exciting  resistance  and  making  a  delicate  ex- 
amination impossible.  The  most  convenient  order  of  ex- 
ecuting these  different  movements  is,  first,  flexion,  then 
abduction  and  abducting  rotation  with  the  thigh  flexed, 
then  extension.  The  suspected  limb  should  be  held  at  the 
ankle  or  knee  (Fig.  3006). 

Attitude.  The  peculiarity  of  the  patient's  attitude  in 
standing  or  lying  in  bed — the  flexion,  abduction,  or  ad- 


FlQ.  3007.— Severe  Hip  Disease,  with  Adduction. 

duction  of  the  limb— in  marked  cases  of  hip  disease  is 
most  important  (Fig.  8008).  In  the  earlier  stages  this  can 
usually  be  noticed  on  careful  watching,  and  the  peculiar 
care  with  which  the  patient  moves  and  steadies  the  limb, 
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as  compared  with  the  sound  limb,  in  getting  in  and  out 
of  bed,  is  of  diagnostic  importance. 

The  abduction  of  the  limb  is  usually  not  recognized  by 
the  patient  as  abduction,  but  the  complaint  is  made  that 


Fig.  3008.— Early  Hip  Disease  of  Right  Leg,  showing  Abduction. 

the  limb  seems  longer  than  the  other.  The  pel  vis  is  tilted, 
which  gives  a  practical  lengthening  of  the  limb.  In  the 
same  way  the  limb  appears  shorter  to  the  patient  if  ad- 
ducted.  The  tilting  of  the  pelvis  can  be  recognized  by 
drawing  a  line  from  the  anterior  superior  spine  of  one 
side  to  that  of  the  other.  This  should  be  at  right  angles 
with  a  line  from  the  umbilicus  to  the  symphysis  pubis. 

Atrophy.  Atrophy  of  the  muscles  is  an  early  symp- 
tom, and  is  determined  by  measuring  the  circumference 
of  the  thigh  and  calf. 

The  obliteration  of  the  fold  of  the  buttock  mentioned 
in  the  older  writers  is  due  to  this  atrophy,  but  it  is  not 
always  one  of  the  earliest  symptoms. 

The  muscular  atrophy  of  hip-joint  disease  differs  from 
that  of  infantile  paralysis  in  that  it  is  not  as  great,  and 
that  the  power  of  the  muscle  is  not  lost.  The  muscular 
atrophy  is  greater,  as  a  rule,  than  that  of  simple  disuse 
of  the  muscles. 

In  the  earliest  cases  the  atrophy  may  be  so  slight  as  to 
escape  detection  by  the  tape  measure. 

Pain.  The  pain  in  well-marked  hip  disease  is  almost 
invariably  located  at  the  knee ;  pain  located  at  the  hip  is 
exceptional. 

The  resort  to  violent  jarring  of  the  hip  is  unnecessary 
in  the  examination  of  a  patient  for  hip  disease. 

Swelling.  In  an  early  stage  of  hip  disease  there  is,  as  a 
rule,  no  swelling,  unless  the  affection  is  advancing  at  an 
unusually  rapid  rate. 
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An  apparent  condensation  or  tliickening  of  the  deep 
and  the  superficial  tissues,  to  be  i'elt  on  palpation,  usually 
can  be  found  in  hip  disease  at  a  comparatively  early 
stage.  A-ray  examination  is 
a  help  in  the  diagnosis.  In 
the  earlier  stages  little  is  to 
be  seen,  but  later  a  cloudiness 
and  obscurity  in  outline  may 
be  detected,  and  this  is  fol- 
hnved  bjr  a  disappearance  of 
part  of  the  epiphysis  as  de- 
struction progresses. 

To  recapitulate  the  sj'mp- 
toms  on  which  a  diagno.sis  of 
hip  disease  is  based,  they  may 
be  summed  up  as  follows: 
(1)  Limping;  (2)  limitation  of 
motion  or  stiffness  of  the 
joint  in  certain  directions  of 
normal  motion ;  (3)  pecul- 
iarity of  attitude  or  distor- 
tion of  the  limb;  (4)  mus- 
cular atrophy ;  (5)  pain  or 
sensitiveness;  (6)  thickening 
about  tlie  trochanter ;  (7) 
appearances  shown  in  the 
radiograph. 

Differeiiiiid  Diagnosis. — A 
list  of  the  diseases  which  have 
been  mistaken  for  hip  disease 
would  be  a  long  one.  Sar- 
coma of  the  hip  may  at  first 
be  mistaken  for  hip  disease. 

A  differential  diagnosis  be- 
tween synovitis  of  the  hip- 
joint  and  chronic  epiphyseal 
ostitis  is  not  possible  at  an 
early  stage  in  the  disease,  and 
is  not  necessary,  as  the  treat- 
ment is  the  same,  though  the 
prognosis  of  chronic  syno- 
vitis may  be  somewhat  bet- 
ter. 

Periarticular  disease,  which 
has  not  yet  attacked 
the  joint  or  the  epi- 
physes of  the  joint, 
is  recognized  by  the 
fact  that  the  inflammation  invading  certain 
groups  of  muscles  causes  a  limitation  to  mo- 
tion greater  in  one  direction  than  in  another, 
while  the  limitation  to  motion  in  disease  of  the 
joint  is  equal  in  all  directions  of  normal  motion 
of  the  joint. 

Under  the  head  of  periarticular  disease  may 
be  included  inflammation  of  bursse,  or  of  lym- 
phatic    glands,      or 


tween  true  and  ueuromimetic  all'cctions  of  the  hip  is 
at  times  dillicult.  In  a  fimctional  (hysterical)  trouble 
there  are  a  predominance  of  subjective  symptoms  of  pain, 
sensitiveness,  etc.,  and  an  absence  or  relative  insignifi- 
cance of  the  ob- 
jective symptoms 
of  nmscular  atro- 
phy, characteris- 
tic attitude,  and 
distortion.  The 
stiffness  on  pass- 
ive motion  of  the 
hip  is  much  great- 
er than  would  be 
usual  in  an  early 
stage  of  hip  dis- 
ease, and  out  of 
proportion  to  the 
amount  of  uncon- 
scious active  vol- 
imtary  motion. 

It  has  been  sup- 
posed that  an  an- 
aesthetic would  be 
an  aid  in  the  diag- 
nosis of  hysterical 
coxalgia,  but  this 
is  not  the  case, 
and  the  latter  can 
ordinarily  be  rec- 
ognized without 
ditficultj'. 

A  traumatic 
separation  of  the 
epiphjrsis  of  the 
femur  at  the  hip 
needs  here  scarce- 
ly more  than  men- 
tion, it  is  a  rare 
accident  o  c  c  u  r- 
ring    only   before 


Fig.  3011.— Coxa  Vara. 


Fio.  3009.— Flexion  In  Hip  Dis- 
ease.   CFrom  a  photograph.) 


psoas  abscess,  or 
psoas  muscular 
spasm  from  Pott's 
disease.  This  latter 
disease  is  not  infre- 
quently mistaken  for 
hip  disease.  A  carer- 
ful  examination  of 
the  muscular  spasm 
aids  the  diagnosis. 
The  bursa  under  the 
ilio-psoas  muscle  may 
become  inflamed  and 
the  seat  of  abscess- 
formation.  It  may 
he  primary,  or  sec- 
ondary to  disease  of 
the  hip-joint.  (Lund, 
in  Boston  Med.  and 
Surg.  Journal,  1903.) 
The    diagnosis    be- 


puberty. 

Separation  of  the  epiphysis  from  the  diaphysis  may 
occur  in  severe  hip  disease  as  well  as  in  acute  osteo- 
myelitis of  the  neck  of  the  femur. 
It  would  be  recognized  by  the  fact 
that  the  trochanter  has  assumed  a 
much  higher  position  on  the  af- 
fected side  than  on  the  normal,  and 
the  i'-ray  would  establish  the  diag- 
nosis. 

Congenital  dislocation  of  the  hip- 
joint  need  not  be  mistaken  for  hip- 
disease,  as  the  clinical  history  of 
the  former  is  one  of  continued  limp 
since  the  child  commenced  to  walk, 
while  in  hip  disease  the  limping  is 
not  congenital.  There  are  also  no 
symptoms  of  muscular  stiffness  or 
limitation  of  motion  of  the  hip  in 
congenital  dislocation.  There  are 
however,  at  times  cases  in  which 
acute  sprains  occur  in  such  dislocat- 
ed hips  and  during  this  condition 
hip  disease  might  be  simulated. 

Coxa  Vara,  whicb 
Is  a  bending  of  the 
neck  of  the  femur, 
is,  in  many  cases, 
accompanied  by 
symptoms  of  joint 
irritation.  There  are 
shortening,  elevation 
of  the  trochanter 
above  Nelaton's  line, 
and  pain,  but  the 
only  characteristic 
FIG.  3010.— Specimen  ol  Coxa  Vara ;  no  clinical  history.  limitation  of  motion 
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is  in  the  direction  of  abduction.  The  -r-rdy  sljouhl  clear 
lip  tlie  diagnosis. 

Impacted  Fracture  of  tlie  neclc  of  the  femur  occiirs  in 
cliildren,  and  in  its  acute  stage  resembles  hip  disease 
somewhat.  The  signs  are  the  same  as  those  of  coxa  vara 
after  the  irritation  has  passed,  and  an  ;('-ray  e.'iamiuation 
would  establish  the  condition  at  any  time. 

Arthritis  Deformans  of  tlie  hip  may  occur  in  children 
and  resembles  hip  disease  so  closely  that  no  established 


II.  SyuuHtis  (if  tlie  Ilip-joiid. — Serous  synovitis  of  tht 
hip-joint  is  not  uncommon.  In  a  majority  of  cases  its 
existence   must  be  inferred  rather  than  demonstrated' 


Fig.  3013.— Tumor  Albus.    Acute  Case  of  Marked  Seyerity. 

rules  for  the  differential  diagnosis  have  been  formulated. 
The  :i'-ray  would  be  the  chief  reliance.  The  early  symp- 
toms resemble  hip  disease  closely,  and  only  wlwti  i't  lias 
become  evident  that  a  chronic  inflammatory  process  is 
persisting  with  little  or  no  destructive  tendency,  should 
the  condition  be  seriously  suspected.  It  is  apparently 
comparatively  uncommon. 

liifintile  Piimlysis  of  the  muscles  about  the  hip  is  ac- 
companied in  some  cases  by  svmptoms  of  joint  irritation 
which  are  at  first 
liaid  \i>  differenti- 
ate from  those  of 
true  hip  disease. 

Acute  Iiifectifiiis 
Osteomyelitis  in 
tlie  neighborhood 
of  the  hip  is  a  con- 
dition occurring 
at  times  and  sim- 
ulating very  se- 
vere hip  disease. 
Abscess  forms 
rapidly  and  the 
l)resence  of  pyo- 
genic organisms 
in  tlie  pus  is  siis- 
jiicious,  as  tliey 
do  not  as  a  rule 
occur  in  tubercu- 
lous abscess.  The  i-a]ii(lly  destruclive  cliaraet.er  ol 
process,  in  comieclion  wilii  tlie  ivsults  of  a  jiatholo; 
and  bacteriological  examination,  would  ; 
ence.     The  ;!'-rav  slujuld  I f  value. 
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Fig.  3013.— Radiograph  ol  same  Case  as  Fig.  3013,  showing  Indistinct, 
ness  ot  Lower  End  of  Femur,  where  Focus  of  Disease  is  Situated. 

It  is  not  uncommon  to  see  cases  with  the  usual  symp- 
toms of  hip  disease  at  an  early  stage,  viz.,  limping  gait, 
muscular  atroph}',  stiffness,  restriction  of  motion  at  the 
joint,  peculiar  and  characteristic  attitude,  and  slight 
pain  persisting  perhaps  for  weeks,  yet  in  which  complete 
recovery  takes  place  in  a  few  weeks  or  months.  In  a 
case  of  this  sort  death  occurred  from  intercurrent  dis- 
ease six  months  later,  and  the  remains  of  a  synovitis,  in 
the  form  of  thickening  and  congestion  of  a  part  of  the 
synovial  membrane,  were  found. 

The  course  of  acute,  subacute,  or  chronic  synovitis  of 
the  hip- joint  (if  limited  to  the  synovial  membrane  and  not 


Fig.  301i,— Tiiberi-iiliiiis    K i,,    Ailult,     Geneni 

synovial  tuherciilosia.  Lm-ge  irregular  area  of  tu 
lieiviilou.M  solt.ciiiiig  in  epiiihyseal  end  of  femur, 
extriHliiig  mo  j.iiiH,  along  erucial  ligaments,  a, 
Tul.i-rciihHis  I..CUS.      (NichiilK.l 


suggest  its  pre; 


extending  to  the  cartilage  or  bone)  is  not  so  protracted  as 
that  of  epiphyseal  ostitis. 

Synovitis  of  the  liii)-joint  from  traumatism  may  occur 
iu  sprains  and  contusions;  the  extent  and  course  of  such 
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■synovitis  depend  upon  tlie  nature  and  amount  of  the  in- 
jury. In  patients  witli  a  predisposition  to  tuberculosis, 
such  injuries  may  produce  tuberculous  disease. 

III.  Arthritis beformamoi  the  hip-joint  (senile  coxitis, 
malum  coxee,  malum  senile,  etc.),  occurs  chiefly  in  adults, 
hut  in  children  at  times.     It  may  be  limited  to  the  hip  or 


Tumor  Altus,    Appearance  of  dry  bones. 


it  may  occur  in  connection  with  disease  of  the  other  joints. 
Hypertrophic  changes  such  as  enlargement,  thickening, 
and  increase  in  density,  occur  in  the  head  of  the  femur, 
or  the  oliangos  may  be  atrophic.  The  synovial  mem- 
brane shows  the  characteristic  appearances.  The  symp- 
tom.? are  pain,  painful  movement,  especially  in  hyper- 
extension  and  rotation,  a  limp,  and  stiffness  of  the  joint, 
and  there  may  be  a  creaking  of  the  joint  on  manipulation. 
There  are  atrophy  of  the  muscles  and,  later,  muscular 
fixation,  with  perhaps  resulting  deformity,  imtil  finally 
in  severer  cases  the  joint  becomes  stiff  in  a  normal  posi- 
tion or  perhaps  adducted  or  flexed.  The  condition  does 
not  go  on  to  suppuration.  The  differential  diagnosis 
from  hip  disease  is  aided  by  the  x-ray.  Hip  disease  is  as 
a  rule  more  acute,  especially  in  adults,  more  rapidly  pro- 
gressive, than  arthritis  deformans.  In  children  a  differ- 
ential diagnosis  is  difficult. 

Diseases  op  the  Knee-joint. — Of  the  common  chronic 
affections  which  are  found  in  the  knee-joint,  tumor  albas, 
or  tuberculous  ostitis,  is  the  most  impor- 
tant (Figs.  3012  and  3013).     This  is  also 
Icnown  as  tuberculosis  of  the  knee- joipt, 
scrofulous   disease  of   the  knee,  'and 
chronic  purulent  or  fungous  synovitis 
of  the  knee.    This  condition  begins  most 
often  as  an  inflammation  of  the  epiphy- 
'  sis  (Fig.  8014) ;  usually  either  the  tibial 
or  the  femoral  epiphysis  is  first  affect- 
ed ;  occasionally  the  primary  focus  is  in 
the  patella  or  in  the  head  of  the  fibula. 
In  severe  cases  a  destructive,  fungous, 
or  purulent  synovitis  generally  devel- 
ops, and  it  may  end  in  complete  de- 
struction of  the  joint,  or  in  arrest  and  rcr- 
coyery  by  absorption  and  cicatrization 
(Fig.  8015).     The  disease  begins  insidi- 
ously with  stiffness  and  limp  in  gait. 
The  head  of  the  tibia  or  the  condyles  of 
the   femur    become  enlarged    or    the 
whole  joint  may  be  attacked  with  swell- 
ing, pain,  and  effusion  into  the  joint ;  there  is  usually  ele- 
vation of  surface  temperature ;  and,  later,  flexion  or  sub- 
luxation of  the  limb  at  the  knee  occurs  as  the  result  of 
long-continued  muscular  spasm.     If  the  condition  per- 
YOL.  V.-18 


sists  for  any  length  of  time  enlargement  of  the  bone  is 
characteristic.  The  swelling  is  that  of  bone  and  peri- 
articular tissue  and  not  altogether  due  to  fluid  in  the  joint. 
If  this  condition  of  the  joint  develops  and  there  is 
nuich  fluid  the  patella  floats.  Tliere  are  tenderness  on 
pressure  about  the  joint  and  atrophy  of  the  thigh  and  calf 

muscles.  Shortening 
is  not  usually  present 
until  late  in  the  dis- 
ease and  there  is  usu- 
ally lengthening 
caused  by  the  over- 
growth in  all  direc- 
tions of  the  tibial  and 
femoral  epiphyses 
due  to  the  inflamma- 
^>Qi».-;:^„'^H|HaBH3V  tory       hypersemia. 

S>»?i  '■''^TJnJIIlBfH^*'-  Actual  pain  may  be 

absent,  but  is  usually 
present  in  acute  cases 
and  may  be  severe. 
Muscular  fixation  is 
less  prominent  than 
in  hip  disease  and  in 
the  early  stages  may 
be  absent.  Lameness 
is  ■  always  present. 
The  distortions  which 
occur  are  due  to  the 
greater  power  of  the 
flexor  muscles  of  the 
thigh  as  compared 
with  the  extensors 
(Fig.  3016).  The  limb 
in  severe  and  untreated  cases  is  most  often  gradually*" 
flexed  from  the  first,  and  unless  treated  flexion  may  reacl) 
a  right  angle.  Accompanying  severe  flexion  and  sub- 
luxation is  external  rotation  of  the  tibia  or  the  femur 
resulting  from  long-continued  muscular  spasm.  Some- 
times an  abscess  develops  in  tlie  joint  and  it  may  spread 
to  the  ijei'iarticular  structures;  in  which  case  it  is  ac- 
companied by  acute  symptoms. 

Glironic  Synovitis. — Chronic  synovitis  may  occur  in  the 
knee-joint  and  is  of  the  usual  type.  It  is  usually  the  re- 
sult of  the  acute  or  subacute  forms  or  may  be  due  to 
exposure,  wet,  or  cold,  or  follow  an  injury  or  sprain.  It 
may  be  due  to  dislocation  of  the  semilunar  cartilages, 
to  loose  bodies,  to  elongated  synovial  fringes,  and  to  the 
constitutional  affections  mentioned  above. 

One  form  of  the  affection  is  Intermittent  Hydrops, 
which  is  an  affection  without  discoverable  anatomical 
basis,  and  without  proof  of  infection;  it  gives  rise  to  a 
simple  non -infianmiatory  serous  effusion  in  the  joints,  oc- 


FiG.  3016.— Subluxation  in  Tumor  Albus. 

curs  at  regular  periods  without  any  apparent  reason,  and 
is  associated  in  some  instances  with  what  are  usually 
classed  as  functional  nervous  disorders.  The  disease  seems 
to  be  a  functional,  as  opposed  to  an  organic,  trouble.   Vari- 
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ous  dnigs  are  advised,  some  of  wiiicli  have  at  times  been 
successful ;  change  of  air  and  surroundings  ma}'  also  be 
of  use.     But  if  all  these  measures  fail,  it  is  best  to  resort 

to  exploratoiy  in- 
cision of  the  joint 
and  vcashing  out 
or  drainage 
(Brackett  and  Cot- 
ton, Boston  Medi- 
cal mid  Surgienl 
Journal,  vol. 
cxlv.,  No.  18,  Oc- 
tober 31st,  1901). 

In  chronic  sy- 
novitis swelling  is 
marked  and  the 
patella  floats. 
Tenderness  is  not 
marked  except  in 
acute  cases,  but 
it  may  be  present 
on  the  inner  side 
of  the  patella. 
Chronic  synovitis 
of  the  knee-joint 
may  remain  inde- 
finitely in  a  sub- 
acute  condition, 
with  a  slight 
amount  of  effu- 
sion accompanied 
by  thickening  of 
the  synovial  mem- 
brane, or  a  large 
amount  of  ser- 
ous effusion  may 
take  place  with 
slight  inflamma- 
tory symptoms. 
Chronic  synovitis 
of  the  knee  can- 
not always  be  dif- 
ferentiated from 
chronic  tumor  al- 
bus  beginning  as 
an  epiphysitis. 
Hydrops  Articidi  differs  little  from  the  ordinary  type 
of  synovitis.  The  chief  symptom  is  effusion,  which 
gradually  develops  and  which  disappears  slowly,  or 
which  remains  for  a  long  time  unchanged.  In  old  and 
resistant  cases  of  the  ordinary  t3-pe  an  exploratory  incis- 
ion is  advisable. 

Periarticular  Disease  at  the  knee  is  distinguished  by 
the  different  location  of  the  swelling,  the  absence  of 
effusion  in  the  joint,  and  the  fact  that  the  characteristic 
limitation  of  motions  is  not  present.  Bursitis  is  a  com- 
mon type  of  the  affection. 

Bursitis  of  the  prepatellar  bursa  (housemaid's  knee)  oc- 
curs as  a  fluctuating  swelling  anterior  to  the  patella; 
there  is  no  fluctuation  in  the  joint  and  flexion  is  slightly 
limited  (Pig.  3018).  Suppuration  occurs  in  both  the 
acute  and  the  chronic  cases  in  a  certain  proportion  of 
cases.  In  chronic  cases  the  bursa  must  be  removed.  In 
ordinary  cases  rest  on  a  splint  is  suflicient. 

The  deep  pretibial  bursa  may  be  affected,  especially 
in  children.  The  symptoms  are  apparent  enlargement  of 
the  tubercle  of  the  tibia,  local  swelling  and  tenderness, 
and  limitation  of  full  extension  of  the  knee.  The  treat- 
ment is  as  described  above.  Bursitis  in  the  hamstring 
region  may  occur. 

Arthritis  Deformans.— The  pathological  appearances 
have  already  been  described.  They  are  found  more 
cliai-acteristically  developed  in  the  knee  than  in  any 
otlier  joint.  The  disease  always  develops  gradually  in 
persons  of  middle  life  or  older.  Occasionally  it  is  seen 
in  children.  Effusion  is  not  the  rule,  though  it  may  ex- 
ceptionally occur.  Enlargement  of  the  joint  is  almost 
constant.     The   symptoms  are  rai'ely  acute,    the  most 


Fig.  3017. -Tumor  Albus  of  the  Knee. 


marked  being  a  limping  in  gait,  a  sense  of  stiffness  es- 
pecially after  sitting  for  some  time,  limited  motion,  and 
eventually  an  irregular  enlargement  in  the  contour  of 
the  joint.  The  pain  when  present  is  usually  caused  by 
motion  or  jar ;  it  is  absent  when  the  joint  is  at  rest. 

The  disease  is  chronic,  yet  subject  to  acute  exacerba- 
tions. It  may  produce  complete  disability  from  con- 
traction of  the  limb,  which  is  often  strongly  flexed. 

The  affection  of  the  knee  which  occurs  in  tabes  dorsalis 
clinically  differs  from  chronic  rheumatic  arthritis  but  lit- 
tle, except  that  the  disease  is  often  much  more  destruc- 
tive, causing  complete  disability  with  disorganization  of 
the  joint. 

Dislocation  of  the  Semilunar  Cartilages  (Hay's  internal 
derangement). — The  affection  is  traumatic  in  origin,  and 
consists  in  thie  tearing  loose  of  the  internal  or  external 
semilunar  cartilage  from  its  tibial  attachment.  The  inter- 
nal one  is  the  one  most  frequently  displaced.  A  sudden 
twist  on  slight  flexion  or  a  wrench  is  the  accident  which 
most  often  causes  this  condition.  The  symptoms  are  ef- 
fusion and  tenderness  over  the  cartilage,  and  there  may 
be  protrusion  of  one  of  the  cartilages.  "The  general  his- 
tory of  the  accident  is  that  the  leg  was  caught  in  flexion 
and  that  the  pain  was  severe.  The  treatment  consists  in 
reduction  of  the  dislocation  (which  the  patient  usually 
accomplishes  himself),  followed  by  rest  and  the  ordinary 
treatment  for  the  ensuing  synovitis.  Raising  the  inner 
border  of  the  sole  of  the  shoe  is  often  serviceable. 

The  synovitis  having  been  thoroughly  cured,  the  pa- 
tient is  allowed  to  walk  and  to  resume  the  use  of  the  leg. 
If  the  dislocation  recurs  it  is  generally  advisable  to  re- 
move the  loosened  part  of  the  cartilage  by  incision  of  the 
joint. 

Dislocation  of  tlie,  Patella  may  occur  spontaneously  or 
in  consequence  of  some  slight  twist  of  the  leg.    It  usu- 


FiQ.  3018.— Prepatellar  Bursitis  ("Housemaid's Knee"). 

ally  attacks  young  girls  with  lax  muscular  fibre  and  a 
feeble  development;  boys  are  exceptionally  attacked. 
The    dislocation    occurs    most    often   outwardly  (Fig. 
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3019).  The  proper  treatment  is  to  extend  the  leg  fully  and 
then  gently  to  press  the  patella  back  into  place.  Massage 
and  electricity  are  indicated  in  all  cases.     Operative  treat- 


FiG.  3019.— Patella  Dislocated. 

ment  consists  in  the  removal  of  an  elliptical  piece  of  the 
front  of  the  capsule  of  the  joint  internal  to  the  extensor 
tendon,  and  a  stitching  together  of  the  edges  of  the  open- 
ing, thereby  tightening  the  inner  part  of  the  capsule.  In 
some  cases  the  tubercle  of  the  tibia  has  been  trans- 
planted to  cure  the  affection. 

Synmial  Fringes. — In  certain  conditions  of  the  synovial 
membrane  folds  exist,  which,  if  a  laxity  of  the  ligaments 
of  the  knee  is  present,  may  be  caught  between  the  moving 
bones  forming  the  joint.  This  causes  symptoms  similar 
to  those  following  a  displaced  meniscus,  but  more  mo- 
mentary in  character. 

OysU  of  the  Jvint. — Subsynovial  cysts  may  be  formed 
about  the  knee-joint  as  about  other  joints;  they  may  en-, 
large  and  produce  an  unusual  appearance  in  the  shape  of 
the  joint.  In  many  instances  they  are  connected  with 
the  joint  by  a  small  opening.  A  common  place  for  such 
cysts  is  in  the  popliteal  space. 

It  should  be  remembered  that  a  number  of  bursas  are 
to  be  found  about  the  knee-joint,  and  may  become  en- 
larged. 

Rupture  of  the  quadriceps  extensor  femoris  may  occur. 

In  hamophilia  a  joint  disease  resembling  clinically  tu- 
berculosis, occurs  at  times  in  the  knee-joint.  The  symp- 
toms are  pain,  swelling,  and  limitation  of  motion.  The 
diagnosis  is  made  by  the  history  of  the  patient  and  the 
long  continuance  of  the  affection  without  much  change. 
The  treatment  is  protection  and  rest. 

Functional  disease  (hysterical,  neuroraimetic)  of  the 
knee  is  to  be  recognized  by  the  absence  of  objective 
symptoms  and  the  prominence  of  subjective  symptoms. 

Diseases  op  the  Ankle-joint. — In  chronic  tubercu- 
lous disease  of  the  ankle  the  seat  of  the  disease  may  be  in 
the  articular  end  of  the  tibia  or  the  astragalus  and  other 


adjacent  bones  may  be  involved  secondarily  or  simulta- 
neously. There  is  usually  little  pain,  and  tenderness  is 
present  over  the  joint  capsule  in  front,  perhaps  under 
the  malleoli.  Swelling,  which  is  boggy,  uni- 
form, and  oedema tous  in  character,  a  feeling 
of  heat  over  the  joint,  and  marked  muscular 
rigidity  are  present  (Fig.  3030).  Lameness  is 
an  early  symptom,  and  the  foot,  owing  to  tlie 
abnormal  muscular  contraction,  may  be  dis- 
torted, being  in  a  position  of  equinus  or  cal- 
caneus. Atrophy  of  thigh  and  calf  muscles 
occurs  and  abscess  may  form.  The  diagnosis 
is  made  from  the  symptoms  of  limp,  limitation 
of  the  motion  of  the  joint,  stiffness,  swelling 
of  the  joint,  pain,  increased  surface  tem- 
jicrature,  tenderness,  and  a!-ray  appearances. 
The  other  bones  of  the  tarsus  may  be  affected 
without  involving  the  ankle-joint  (Pig. 
3021). 

Chronic  synovitis  of  the  ankle  may  result 
from  acute  synovitis,  perhaps  the  result  of  a 
sprain.  The  symptoms  do  not  differ  from 
those  of  chi'onic  synovitis  in  general,  and,  as  a 
persistence  of  the  symptoms  for  many  weeks 
or  months  may  occur,  the  condition  is  some- 
,  times  spoken  of  as  a  chronic  sprain  in  whicli 
disability  of  the  foot  results.  In  such  cases 
any  static  disability  of  the  foot  is  to  be  re- 
medied. The  ankle  is  to  be  supported  as  the 
occasion  demands.  The  mobility  of  the  foot 
is  promoted  by  massage  and  manipulation, 
and  the  circulation  may  be  restored  by  hot- 
air  baths  and  douches. 

Functional  affections  following  sprains  and 
injuries  may  occur,  especially  in  hysterical 
women,  and  they  are  often  difficult  to  diagnos- 
ticate, but  careful  consideration  of  the  symp- 
toms is  usually  sufficient.  In  such  cases  it 
is  necessary  to  rule  out  organic  disease,  and 
to  correct  malpositions  of  the  foot.  The 
.r-ray  is  of  especial  use  in  the  diagnosis  of 
ankle-joint  disease. 

Diseases  op  the  Mbtatabso-phalangeal 
Articulations. — These  joints  are  occasion- 
ally attacked  as  a  result  of  injury.     In  arthritis  defor- 
mans they  may  also  be  attacked.      Inflammation  of  the 


Fig.  3030.— Ankle-joint  Disease  at  an  Early  Stage. 

metatarso-phalangeal  articulation  of  the  great  toe  takes 
place  as  a  result  of  the  distortion  of  the  toe  called  "  hal- 
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lux  valgus,"  or  in-top,  the  result  of  imperfect  shoeing, 
and  also  secondarily  to  tlie  affection  commonly  known 
as  bunion.  An  ankylosis  of  this  joint  occurs  in  adoles- 
cents, being  probably  a  sequela  to  a  long-continued  sub- 


FiG.  3021.— Tuberculous  Disease  o£  llii-  Ankle  ;  Advaneed  Stage. 

acute  inflammation.  Nothing  especial  need  be  said  of 
inflammations  of  the  plialungcal  articulation,  except  that 
they  are  not  common. 

Diseases  of  the  Snorr>DEK-JoiNT.  —  Chronic  Tubercu- 
lous Ostitis.  Tlie  general  sjniptoms  of  ostitis  of  the 
shoulder  diflier  in  no  Avay  from  tliose  in  the  usual  form  of 
this  disease  in  other  more  commonly  affected  joints ;  but 
stiffness  at  the  joint  is  less  noticeable  on  account  of  mo- 
bility of  the  scapula.  The  disease  is  insidious,  extremely 
chronic,  and  decided  impairment  of  the  joint  is  f'crtain 
to  result.  The  earliest  sign  of  this  disease  is  pain,  of  a 
dull  aching  character.  Avliich  is  usually  aggravated  at 
night,  and  is  referred  either  to  the  joint  itself  or  to  the 
middle  of  the  arm  near  the  insertion  of  the  deltoid.  In 
many  cases  this  symptom  is  absent  or  very  slight,  and 
probably  in  these  the  origin  of  the  disease  is  in  the  sy- 
novial membrane.  About  this  time  the  patient  is  noticed 
to  use  the  arm  much  Jess,  and  upon  examination  a  cer- 
tain amount  of  stiffness  is  found.  A  slight  increase  of 
surface  temperature  may  ))e  detected,  but  the  thickness  of 
the  coverings  of  the  shoiildcr- joint  renders  this  uncertain. 
The  deltoid  and  scapular  muscles  early  show  signs  of 
atrophy,  even  at  this  stage.  Thei-e  will  usually  bo  found 
a  tenderness,  frequently  localized  over  a  small  area,  and 
it  is  often  a  prominent  symptom,  especially  in  epiphyseal 
disease.  The  patient  instinctively  holds  the  arm  at  rest, 
and  any  attempt  at  ])assive  motion  provokes  muscular 
spasm,  and,  if  this  attenijit  is  persisted  in,  the  humerus 
and  scapula  are  seen  to  move  together. 

Early  in  the  disease  a  change"  in  contour  of  the  joint 
becomes  apparent,  and  is  due  to  enlargement  of  the  head 
of  the  humerus  as  well  as  to  musiudar  atrophy.  This 
enlargement  may  not  bo  symmetrical,  perhaps  more  oft- 
en presenting  localized  swelling  rcpi'esenting  the  situ- 
ation of  the  disease. 

The  course  of  the  disease  is  slow  ;  the  early  symptoms, 
which  were  perhaps  slight,  gradually  become  more  pro- 
nounced, this  being  pai'ticularly  ti'ue  of  the  swelling  and 
stiffness.  The  amount  and  character  of  the  swelling  de- 
pend upon  the  course  of  the  disease.  The  stiffness  may 
increase  to  complete,  or  almost  complete,  loss  of  motion 
of  the  humerus  on  the  scapula.  The  natural  depres- 
sions in  front  of  and  behind  the  joint  become  either  ob- 
literated or  are  the  sites  of  jirominences.  Wlicn  sup- 
puration does  not  occur  the  symptoms  gradually  subside, 


the  swelling  disappears,  and  lecovery  takes  place  after 
several  months,  leaving  a  joint  more  or  less  stiff. 

Chronic  synovitis  may  also  occur  in  the  shoulder-joint. 
It  lias  the  characteristic  sj'mptoms  and  appears  in  tliose 
types  already  mentioned  above,  except  tliat  it  is  espe- 
cially resistant  to  treatment. 

Arthritis  deformans  also  occurs  in  the  shoulder-joint, 
and  is  associated  with  the  same  characteristic  symptoms 
as  are  found  in  the  other  joints,  namely,  pain,  swelling, 
and  limitation  of  motions. 

Periarthritis  of  the  shoulder  is  described  as  a  condition 
of  stiffness  following  slight  injuries.  Pain,  stiffness, 
and  atrophy  are  its  characteristics.  The  description  of 
these  not  uncommon  cases  as  periarthritis  is  not  based 
on  pathological  evidence.  The  terms  bursitis  and  syno- 
vitis would  probably  cover  some  of  them. 

The  shoulder-joint  may  also  be  the  seat  of  gonorrhoea! 
synovitis,  Charcot's  disease,  and  synovial  cysts,  as  well  as 
of  bursitis  and  tenosynovitis. 

Diseases  op  the  Elbow-.ioints. — Chronic  Tuberculous 
Ostitis.  An  ostitis  frequently  follows  an  injury  to  the 
joint,  but  in  many  cases  it  develops  with  no  apparent 
cause.     It  usually  occurs  in  children. 

Tlie  disease  may  begin  with  pain,  but  this  is  not  severe, 
and  often  is  entirely  absent.  Limitation  of  extension  of 
the  forearm  is  a  constant  and  early  symptom,  motion  in 
this  direction  being  distinctly  restricted  when  flexion, 
pronation,  and  supination  are  free.  A  slight  increase 
of  surface  temperature  is  usually  found,  but  its  absence 
does  not  exclude  the  disease. 

Careful  examination  will  reveal  a  slight  amount  of 
swelling  even  at  this  stage  of  the  disease ;  it  takes  the 
form  of  a  fulness  and  thickening  on  either  side  of  the 
triceps,  and,  if  we  look  at  the  elbow  from  behind,  the 
joint  appears  broader  than  normal.  As  in  ntlier  joints, 
wasting  of  muscles  occurs,  and  in  severe  forms  of  the 
disease  it  is  very  great,  especially  on  the  forearm. 

As  the  disease  progresses  the  stiffness  increases,  mo- 
tion in  other  directions  is  restricted  and  resisted  by  mus- 
cular spasm,  and  the  joint  is  held  at  an  angle  of  about 
140 \  Starting  pains  may  be  added  to  the  other  symp- 
toms, and  become  the  source  of  great  discomfort.  In 
severe  cases  the  whole  joint  becomes  involved  in  the 
swelling,  the  enlargement  assuming  a  fusiform  shape, 
and  displa3-ing  a  greater  prominence  on  the  lower  radial 
side  of  the  joint.  As  the  cartilage  disappears,  and  the 
destructive  process  in  the  articular  extremities  of  the 
bone  -becomes  established,  the  signs  of  abscess  may  ap- 
pear. 

Stiff/icss  of  the  clhiiir  witlnmt  active  disease  may  result 
from  fracture,  from  synovitis  Avith  formation  of  adhe- 
sions, or  from  clironic  arthritis  of  tuberculous  or  rheu- 
matic origin.  The  elbow-joint  may  be  the  seat  of  Char- 
cot's disease  as  well  of  artluitis  deformans  and  synovitis 
with  the  characteristic  symptoms. 

Diseasivs  op  the  Wrist.  —  Tuberculous  Oisedse  of  the 
wrist  is  characterized  by  swelling,  heat,  and  stiffness. 
If  the  disease  is  advanced  deformity  will  be  added  and 
the  hand  may  be  fload  on  the  forearm  to  120°-130°,  a 
fairly  constant  symptom.  There  are  atrophy  of  the  mus- 
cles, heat,  and  limitation  of  motions.  Suppuration  is 
A-ery  likely  to  occui-,  and  the  course  of  the  disease  is  long 
and  slow. 

Ar/hritix  (lifiiniKiii.i  when  it  attacks  the  wrist  shows 
the  oi'dinary  symptoms  of  this  affection  which  are  seen 
in  the  other  joints.  The  wrist  is  frequently  flexed,  and 
the  fingers  and  hand  are  adducted. 

SiiiKiritia.  and  vspccinllj/  teuosi/iiovitis,  occurs  in  the 
wrist. 

Diseases  of  the  Piiai.angeai.  Articulatioks.— Ow- 
ing to  their  increased  liability  to  sprains,  blows,  etc.,  the 
phalangeal  joints  are  frequently  found  enlarged,  slightly 
deformed,  and  stiff,  extension  being  limited. 

Arthritis  Deformans.— The  hand  is  a  very  common 
seat  of  tliis  affecrion,  the  disease  often  beginning  in 
one  or  two  joints  of  one  finger,  and  a  considerable  penod 
of  time  elapsing  before  others  are  attacked.  The  joints 
become  much  enlarged,  and  distortion  usually  occurs  to 
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the  ulnar  side,  this  adduction  being  cliiefly  in  the  meta- 
carpophalangeal joint. 

The  fingers  remain  permanently  distorted,  becoming 
flexed,  or  adducted,  or  both ;  the  second  phalanges  of  the 
lingers,. as  well  as  of  the  thumb,  are  usually  extended, 
giving  a  characteristic  appearance  to  the  hand. 

Diseases  of  the  Stkrno-claviculak  and  Acromio- 
CLAVioui.AR  Joints. — Enlargement  of  these  joints  some- 
times occurs  in  persons  accustomed  to  hard  work  with 
their  upper  extremities.  Inflammation  of  the  sterno- 
clavicular articulation,  followed  by  destructive  suppura- 
tion, is  occasionally  observed,  but  it  presents  no  unusual 
symptoms. 

Diseases  op  the  Tbmporo-maxillary  Articula- 
tion.— By  far  the  most  common  affection  is  arthritis  de- 
formans ;  other  diseases  are  rare. 

Tubercidmis  disease  may  occur ;  it  is  usually  secondary 
to  disease  of  the  ramus  or  of  the  ear. 

Diseases  of  the  Symphysis  Phbis. — Inflammation  of 
this  joint  has  beqn  described  (see  Holmes'  "System  of 
Surgery, "  article,  "  Diseases  of  J  oints  ").  A  relaxation  of 
this  joint  may  occur  in  pregnancy. 

Diseases  op  the  Sacro-coccygbal  Joint. — Inflam- 
mation of  this  articulation  has  been  mentioned  as  follow- 
ing injury. 

Treatment  op  Chronic  Joint  Diseases  in  General. 

In  cases  influenced  by  constitutional  states  constitu- 
tional treatment  is  manifestly  indicated,  and  the  reader 
is  referred  to  the  articles  on  Tuberculosis,  Rheumatism , 
Qout,  etc.,  for  details  of  appropriate  medication.  It  is 
self-evident  that  the  better  the  patient's  health  is,  the 
better  are  his  chances  for  recovery,  even  in  affections 
comparatively  localized.  In  tuberculous  joint  affections 
the  benefit  of  fresh  air  and  exercise  is  particularly  to  be 
borne  in  mind. 

The  general  methods  for  surgical  and  local  treatment 
of  chronic  diseases  of  joints  may  be  enumerated  as  fol- 
lows: (1)  local  applications  (counter-irritation,  cauteriza- 
tion, inunctions,  frictions,  massage,  douches,  hot-air 
baths,  subcutaneous  injections);  (2)  compression;  (3)  fix- 
ation; (4)  protection  from  jar ;  (5)  distraction  (extension). 
In  addition  to  these  the  operative  measures  (aspiration, 
incision,  excision,  and  amputation)  are  needed  at  times. 

Local  Applications. — The  benefit  to  be  derived  from 
local  applications  comes  chiefly  from  an  alteration  in  the 
circulation  of  the  parts  and  a  relief  of  a  condition  of  con- 
gestion, if  such  exist.  Blisters,  counter-irritation,  and 
cauterization  play  less  of  a  part  in  modern  therapeutics 
than  formerly,  but  in  certain  cases  they  appear  to  afliord 
relief.  The  application,  however,  of  heat  and  cold  is  of 
undoubted  benefit  in  some  cases. 

Friction  and  massage,  in  certain  cases,  by  improving 
the  circulation,  improve  also  the  condition  of  the  joint. 
It  is  probable  that  in  this  way  galvanism  is  beneficial. 

The  benefit  of  inunctions  is  probably  that  of  frictions 
generally ;  that  is,  there  is  established  an  improvement 
in  circulation  and  with  it  a  diminution  of  congestion.  The 
application  of  moist  heat — poultices,  wet-pack — is  often 
agreeable.  And  if  there  is  inflammatory  heat  in  the  part, 
the  application  of  cold  in  some  form  (douche,  com- 
presses, ice-bags,  Leiter's  coil,  etc.)  will  be  found  ad- 
vantageous. , 

Compression. — Compression  promotes  absorption  of 
fluid  from  oedematous  tissues  or  from  the  cavity  of  a  joint. 
It  can  most  readily  be  applied  to  the  knee  by  means  of 
rubber  bandages  or  other  elastic  compresses.  Dried  com- 
pressed sponges  bandaged  around  a  knee  and  then  wet, 
will,  by  expansion,  produce  pressure  in  cases  of  chronic 
synovitis  of  the  knee-joint  or  hydrops  articuli,  and  they 
are  occasionally  used  in  this  manner.  Elastic  cloth  or 
flannel  bandages  can  be  used,  but  sheet  rubber  bandages 
will  be  found  best.  In  arranging  for  compression,  it  is 
important  that  the  pressure  should  be  exerted  chiefly  on 
the  synovial  membrane  and  affected  tissues,  and  not  on  the 
more  prominent  healthy  parts  of  the  bone.  To  effect  this, 
thick  felt  pads  cut  so  as  to  fit  in  the  depression  are  some- 


times nc'i'dod.  and  the  bandagt;  is  to  be  placed  ovei-  the 
depressions  of  the  joint,  as  at  both  sides  of  the  patella  or 
of  the  malleoli. 

Fixation. — Fixation,  i.e. ,  the  prevention  o£  motion  at  a 
joint,  is  indicated  in  all  active  inflammatory  conditions  of 
a  joint.  In  subacute  conditions  of  inflammation  a  limited 
amount  of  careful  motion  is  not  injurious,  the  amount 
of  motion  varying  according  to  the  state  of  the  joint. 
Sudden,  violent,  or  jerky  motion  is,  however,  injurious. 

In  cases  of  active  synovitis  pure  and  simple,  there  is 
rnanifestly  greater  indication  for  fixation  than  for  protec- 
tion, the  reverse  being  true  in  epiphyseal  ostitis  in  a  sub- 
acute stage.  Passive  motion,  massage,  active  motion, 
and  forcible  motion  of  a  joint,  all  may  be  indicated  in 
stages  of  convalescence,  for  the  purpose  of  breaking  up 
and  stretching  adhesions,  or  to  diminish  the  thickening 
of  the  synovial  membrane.  Motion  being  a  normal  func- 
tion in  a  joint,  it  is  manifest  that  as  much  motion  should 
be  permitted  as  is  compatible  with  the  inflammatory 
state.  The  question  when  fixation  should  be  interrupted 
and  passive  or  active  motion  allowed,  is  one  of  judgment 
in  each  case.  It  should,  however,  be  borne  in  mind  that 
passive  motion  begun  too  early,  or  employed  with  too 
great  force,  is  apt  to  increase  the  existing  synovitis,  and 
the  ultimate  recovery  of  the  joint  is  thereby  retarded 
rather  than  hastened.  It  should  also  be  remembered  that 
the  absence  of  pain  or  tenderness  does  not  indicate  the 
absence  of  ostitis  and  the  safety  of  unprotected  motion 
in  a  joint.  Bone  is  not  a  sensitive  structure,  and  there 
is  comparatively  little  increase  of  sensitiveness  accom- 
panying a  subacute,  localized  ostitis. 

Passive  motion  is  of  more  use  in  combating  periarticu- 
lar contractions  than  in  cases  of  piu-e  arthritis,  and  it  is 
for  the  prevention  of  these  chiefly  that  passive  motion  is 
advisable.  But  it  is  also  true  that  motion  is  a  normal 
function  of  a  joint,  and  that  its  tissues  are  not  in  normal 
condition  unless  this  function  is  brought  into  use. 

Protection. — Protection  from  the  jar  incidental  to  loco- 
motion is  of  importance  in  ostitis  of  the  joints  of  the  lower 
extremities,  except  in  the  latest  stage  of  convalescence ; 
and  fixation,  that  is,  prevention  of  flexion  or  extension, 
or  the  normal  motion  of  the  joint,  is  important  in  the 
acute  stages  of  synovitis.  The  importance  of  protection 
is  often  overlooked  in  the  supposition  that,  if  a  knee  or 
ankle  is  fixed  by  a  stiff  bandage,  the  patient  can  bear 
weight  upon  the  limb,  forgetting  that  in  an  ostitis  jar  to 
the  inflamed  epiphyses  is  more  injurious  even  than  mo- 
tion. The  simplest  method  of  protection  in  afliections  of 
the  lower  extremity  is  by  the  use  of  crutches,  but,  as  will 
be  seen  under  the  headings  of  individual  joints,  other 
more  convenient  means  can  be  used.  Protection  from 
jar  in  joints  of"  the  upper  extremity  is  readily  effected  by 
the  means  used  for  fixation. 

Distraction. — The  "  distraction  "  of  the  bones  forming  a 
joint,  that  is,  the  pulling  them  apart,  is  manifestly  de- 
sirable when  the  inflamed  epiphj'ses  are  being  crowded 
together,  either  by  jar  or  muscular  pressure.  Exagger- 
ated pressure  of  two  inflamed  bony  surfaces  of  a  joint 
upon  each  other  increases  the  danger  of  necrosis,  and  the 
extent  of  the  destructive  ostitis,  by  diminishing  through 
pressure  the  blood  supply  proper  to  the  separation  of  the 
inflamed  parts,  and  the  development  of  the  formative  or 
cicatricial  ostitis,  from  which  a  cure  is  to  be  expected.  In 
certain  joints,  as  the  elbow,  sacro-iliac,  symphysis  pubis, 
distraction  is  impracticable,  and  in  certain  others,  as  the 
shoulder,  it  is  not  diflicult,  while  in  the  hip  it  is  of  great 
importance.  In  pure  synovitis,  where  there  is  no  danger 
of  extension  to  the  bone,  there  is  little  need  of  distraction. 

The  opei-ative  procedures,  aspiration,  arthrectomy,  and 
arthrotomy,  will  be  considered  severally  under  the  head- 
ings of  each  joint,  where  they  are  to  be  borne  in  mind  as 
therapeutic  methods. 

The  employment  of  these  several  methods  varies  not 
only  in  the  different  affections  of  the  joints,  but  also  in 
the  different  joints,  certain  methods  being  especially 
adapted  to  the  anatomical  conditions  of  certain  joints. 
The  subjects,  therefore,  will  be  separately  considered 
under  the  heads  of  the  various  joints. 
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FIG.   3032.  —  Thomas'    Hip 
Splint,  Single.    (Ridlon.) 


Treatment  op  Individual  Joints. 

Hip-joint.— The  indications  in  treatment  of  tubercu- 
lous disease  of  tlie  Lip  are  to  furnish,  severall3s  fixation, 
distraction  (extension),  protection  for  tlie  benefit  of  the 
patient's  general  condition;  to 
prevent  and- correct  deformity; 
to  allow  locomotion  as  far  as  is 
compatible  with  the  surgical 
indications,  and  to  meet  such 
complications  as  periarticular  in- 
flammation, abscess  and  seques- 
tra, as  may  arise. 

Treatment,    it     is     manifest, 
should  be  adapted  so  that  it  can 
be  continued  not  only  during  the 
'ji  active  and   subacute  stages  of 

I  the  disease,  but  also  during  the 

■'I     '  convalescent   period,  and   until 

the  affected  joint  is  able  to 
stand  the  jars  incident  to  loco- 
motion without  fear  of  recur- 
rence of  the  disease. 

Mxation. — The  means  gener- 
ally used  for  fixation  are:  1. 
Plaster  -  of  -  Paris  bandages,  or 
leather  and  metal  splints  applied 
to  the  hip,  pelvis,  and  thigh,  for 
fixation.  2.  The  Thomas  splint. 
3.  Grouttif-re  de  Bonnet,  "wire 
cuirass,"  or  some  modification 
of  it. 

Plaster  bandages  furnish  an 
imperfect  form  of  fixation :  ow- 
ing to  the  necessary  expansion 
and  contraction  of  the  thorax  in 
respiration  it  is  impossible  to  hold  the  thorax  firmly,  and, 
owing  to  the  mobility  of  the  lumbar  spines,  the  pelvis  is 
able  to  move  within  the  bandage,  thus  allowing  motion 
of  the  acetabulum  and  distortion  of  the  limb. 

Thomas  Splint.  The  Tliomas  hip-splint,  introduced 
by  Mr.  Thomas,  of  Liverpool,  is  an  appliance  used  in 
England,  and  has  many  points  of  usefulness  (Fig.  3032). 
It  does. not,  however,  furnish  complete  fixation,  nor  does 
it  prevent  the  occurrence  of  subluxation,  or  counteract  the 
spasmodic  muscular  contraction  of  the  muscles  connect- 
ing the  lower  extremity  with  the  pelvis — so  important  a 
feature  in  hip  disease 
The  appliance,  how 
ever,  prevents  motion 
of  any  mD'ticeablc 
amount,  enables  the 
patient  to  be  lifted 
without  jarring  the 
hip;  and..pre"veiits  flex 
ion  of  the  thigh.'  In 
certain  acute  cases  the 
pain  may  be  increased 
by  the  Thomas  splint, 
from  the  fact  of  the 
imperfect  fixation  fm 
nished.  The  leg  and 
thigh  are  firmly  held 
by  the  appliance,  i.e., 
by  the  flat  rod,  to  which 
they  are  bandaged 
This  rod  extends  up 
the  trunk,  and  cannot 
be  so  firmly  fixed  to 
the  trunk  but  that 
some  motion  is  possi- 
ble at  its  upper  end, 
as  the  patient  turns  in 
bed  or  moves.  Motion 
of  the  upper  end  of  the 

rod  is,  of  course,  communicated  to  llie  lower,  and  the 
joint  may,  in  this  way,  be  twisted  and  jarred  by  the 
long  lever  attached  to  the  thigh  (Figs.  8023  and  3034). 


Wire  Cuirass.  The  Gouttifire  de  Bonnet,  or  wire  cui- 
rass, furnishes  excellent  fixation.  It  is,  however,  cum- 
bersome and  expensive,  and  has  the  defect  of  not  thor- 
oughly giving  the  benefit  which  can  be  afforded  by 
distraction,   in  relieving    the    increased    intra-articular 
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Fig.  3025.— B,  Specimen  from  Excision  of  Hip  Treated  by  Efficient  Traction 
for  Three  Years.  (Operation  done  because  of  failure  in  general  condition.) 
A,  Specimen  from  excision  of  hip  when  traction  had  not  been  employed. 
In  severity  and  duration  the  disease  was  similar  to  that  of  B. 


FIG.  3023.— The  Thomas  Splint    Fig.  3024.— The  Thomas  Spltot  Ap- 
Applied.    Front  view.  plied.    Posterior  view. 

pressure.  A  distracting  force  can  be  added,  making  the 
appliance  of  service.  The  difficulty  of  manufacture  aud 
the  expense  of  the  apparatus  render  it  of  less  use  than 
simpler  arrangements. 

Distraction.^All  the  above  methods  of  attempted  fix- 
ation overlook  the  injurious  influence  of  muscular  spasm 

of  the  muscles  about 
the  hip,  in  spasmodi- 
cally jarring  the  hip- 
joint,  and  in  exerting 
an  undue  pressure  by 
crowding^  the  inflamed 
epiphysis'  of  the  femur 
against  the  acetabu- 
lum. This  reflex 
spasm  of  the  muscles 
about  a  joint  is  con- 
stant in  all  inflamed 
joints  surrounded  by 
muscles.  It  is  of  spe- 
cial importance  in  hip 
disease,  from  the 
strength  of  the  muscles 
about  the  joint.  Such 
spasm  prevents  rest  of 
the  joint,  increases 
the  pressure  on  the 
inflamed  bone,  causes 
distortion  of  the  limb, 
absorption  of  the  head 
of  the  femur,  enlarge- 
ment of  the  acetabu- 
lum, and  subsequent 
subluxation  of  the  fe- 
mur. The  force  of  the  pressure  can  be  estimated  if  we 
consider  the  great  strength  of  the  muscles  extending 
from  the  pelvis  to  the  femur.    A  sudden  spasmodic 
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contraction  of  all  these  muscles  drives  the  head  of  the 
femur  against  the  acetabulum  with  the  force  of  a  sharp 


Fig.  3026.— Traction  in  Hip  Disease. 

blow,  and  unless  this  is  overcome,  no  attempt  at  secur- 
ing rest  of  the  joint  is  complete. 

To  counteract  this  injurious  muscular  force,   a  pull 
upon  the  femur  away  from  the  acetabulum  is  necessary. 
This  is  often  instinctively  attempted  by  patients,,  who 
press  the  foot  of  the  well  limb 
on  the  dorsum  of  the  foot  of  the 
affected  side,  in  the  endeavor 
to  force  the  limb  away  from 
the  acetabulum  (Fig.  3035). 

The  influence  of  a  distracting 
force  has  been  denied  by  some 
writers,  who  claim  that  it '  is 
impossible  to  draw  the  femur 
away  from  the  acetabulum. 
This  is  not  only  disproved  by 
clinical  experience,  in  the  relief 
afforded  by  a  distracting  force 
properly  applied,  but  the  dis- 
tracting effect  of  such  force  has 
been  demonstrated  by  experi- 
ment (Bradford  and  Lovett, 
Children's  Hospital  Report, 
1895). 

The  head  of  the  femur  is  held 
close  to  the  acetabulum  by  the 
cartilaginous  collar  (cotyloid 
ligament),  which  is  a  prolonga- 
tion of  the  acetabulum.  In  a 
healthy  hip- joint,  if  all  muscles 
are  dissected  away,  it  will  be 
found  difficult,  if  not  impossi- 
ble, to  pull  the  femur  from  the 
acetabulum,  if  the  pull  is  ex- 
erted in  the  line  of  the  trunk ; 
if,  however,  the  limb  is  abduct- 
ed, and  a  pull  exerted  in  a  direc- 
tion not  counter  to  the  strength 
of  the  ligament,  actual  distrac- 
tion takes  place. 


In  a  fretus,  or  young  child,  distraction  is  easy  from  a 
downward  pull  in  almost  all  directions,  for  the  cotyloid 
ligament  of  a  foetus  is  not  well  developed.  In  hip  dis- 
ease the  cartilage  becomes  softened  and  practically  ab- 
sorbed, and  therefore  cannot  ofEer  the  resistance  to  dis- 
traction which  is  to  be  met  in  a  healthy  joint. 

If  a  distracting  force  be  applied  with  the  limb  strongly 
adducted,  the  head  of  the  femur  is  brought  against  the 
rim  of  the  acetabulum.  This  is  not  the  case  if  the  limb 
is  slightly  adducted,  or  if  the  acetabulum  has  not  attained 
its  normal  adult  development.  But  in  well-marked  hip 
disease  in  children,  with  softening  of  the  cotyloid  liga- 
ment and  imperfectly  developed  acetabulum,  distraction 
is  as  feasible  as  at  the  metacarpo-phalangeal  articulation 
of  the  forefinger,  where  the  bones  of  the  joint  can  easily 
be  separated  by  traction. 

The  eifect  of  distraction  can  be  readily  estimated  b}- 
any  surgeon,  if,  in  excision  of  the  hip,  before  dislocating 
the  head  of  the  femur,  the  finger  is  placed  on  the  head  of 
the  femur  close  to  the  rim  of  the  acetabulum.  If  an  as- 
sistant pulls  upon  the  limb,  the  finger  can  be  inserted 
between  the  head  of  the  femur  and  the  acetabulum.  If 
the  traction  is  discontinued,  the  pressure  upon  the  finger 
will  be  found  to  be  considerable.  This  pressure  does  not, 
of  course,  indicate  the  pressure  due  to  muscular  force, 
which  is  obliterated  under  an  anaesthetic. 

A  distracting  force  can  be  applied  therapeutically,  bj' 
means  either  of  the  well-known  weight  and  iDuUey 
method,  or  of  distraction  splints. 

The  former  metliod  of  distraction  or,  as  it  is  commonly 
termed,  "extension,"  is  frequently  employed,  and  is  often 
of  great  assistance,  but  it  is  often  inefficiently  applied. 

The  following  mistakes  are  not  uncommon : 

1.  The  use  of  a  weight  too  small  to  counteract  the  mus- 
cular spasm  at  the  hip. 

3.  The  neglect  of  a  counter-ex  tending  force,  or  the  use 
of  an  imperfect  one. 

3.  Imperfect  hold  upon  the  leg  and  thigh. 

4.  Improper  fixation  of  the  patient's  trunk  and  limb, 
allowing  motion  so  that  the  distraction  will  fall  upon  the 
knee  and  not  upon  the  hip-joint. 

5.  The  use  of  the  pulling  force  in  such  a  direction  that 
the  force  is  not  exerted  in  the  line  of  deformity. 


Fig.  3027.— Patient  on  Ward  Wagon,  with  Arrangement  for  Fixation  and  Traction. 
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(a)  The  amount  of  weiglit  to  be  used  should  vary  ac- 
cording to  the  case;  the  patient's  sensation  may  be 
trusted  in  a  measure.     In  cases  of  severe  spasm  as  much 

as  twenty  pounds 
will  be  found  to  be 
well  borne  in  light 
cases,  and  in  small 
children  four  or  live 
pounds  will  be  or- 
dinarily sufficient. 

(i)  The  readiest 
counter  -  extending 
force  is  the  weight 
of  the  body  em- 
ployed by  raising 
the  foot  of  the  bed 
five  or  six  inches, 
and  causing  a  ten- 
dency of  the  body 
to  slide  in  a  direc- 
tion opposite  to  the 
extending  force.  A 
perineal  strap  or 
straps  attached  to 
a  weight  and  pul- 
ley, or  fastened  to 
the  head  of  the  bed, 
may  be  used. 

(c)  The  best 
way  to  obtain 
the  hold  upon 
the  limb  for  an 
extending  force 
is  by  means  of 
adhesive  plaster 
applied  as  is  in- 
dicated in  the  accompanying  diagram.  It  should  be 
applied  firmly  to  the  thigh  above  the  knee,  so  as  to  se- 
cure efficient  traction  upon  the  condyles  of  the  femur. 
If  applied  to  the  leg  alone,  distraction  falls  upon  the 
knee,  and  may  cause  relaxation  of  the  knee-joint.  Effi- 
cient plaster  should  be  used,  of  a  kind  that  will  adhere 
readily  without  being  heated.  The  plasters  should  be 
changed  every  three  or  four  weeks,  or  oftener  if  they 
cause  irritation.  They  can  readily  be  removed,  if  the 
skin  and  plasters  be  thoroughly  moistened  with  benzin. 


Fig.  3028.— Aaheslve  Plaster  for  Traction. 


If  any  portion  of  the  limb  is  chafed  by  the  plaster,  it  maj- 
be  protected  by  means  of  a  cloth  placed  over  the  part 
and  the  plaster  reapplied  over  the  cloth  and  the  whole 
limb ;  or  if  the  chafing  is  extensive, 
the  whole  limb  can  be  covered  with 
vaseline  and  protected  by  a  smooth 
bandage,  and  the  plaster  put  on  over 
the  bandaged  limb.  This  will  re- 
quire frequent  renewal,  but  will 
answer  temporarily.  It  is  usually 
the  practice  to  apply  a  bandage 
over  the  plaster,  but  this  impedes 
the  cireiilatiou,  and  increases  the 
danger  of  eczema  or  chafing.  If  a 
bandage  be  applied,  and  worn  for  a 
few  hours  after  the  plaster  is  first 
put  on,  suflScient  adhesion  of  the 
latter  will  be  secured  if  proper 
plaster  is  used. 

(d)  If  the  patient  be  allowed  to 
roll  about  in  bed,  or  sit  up,  or  to 
hold  the  limb  flexed  at  the  knee,  it 
is  manifest  that  no  proper  distract- 
ing force  is  used.  The  patient,  if 
restless,  should  be  secured  by  the 
use  of  shoulder  straps  fastened  to 
the  bed,  and  by  the  use  of  sand- 
bags ;  or,  better  still,  he  may  be  re- 
strained by  means  of  the  bed  frame 
to  be  described. 

(«)  The  ill  effect  of  a  pulling  force 
not  in  the  line  of  the  deformity,  in 
acute  stages  of  hip  disease,  is  evi- 
dent ;  the  psoas  and  iliacus  muscles 
being  contracted  by  the  spasm  inci- 
dent to  the  disease,  the  thigh  is 
flexed.  If  an  attempt  is  made  to  force  the  limb 
down,  and  traction  be  made  in  the  line  of  the  axis  of 
the  body,  the  head  of  the  femur  is  crowded  upward 
to  the  anterior  edge  of  the  acetabulum,  by  the  force  ap- 
plied at  the  end  of  the  lever,  viz.,  the  femur,  the  attach- 
ment of  the  psoas  and  iliacus  muscles,  holding  the  limb' 
flexed,  furnishing  the  fulcrum.  In  milder  stages  of  the 
disease  this  is  not  so  important  as  in  the  acuter  stages, 
but  it  Is  a  mechanical  error  in  any  stage  to  attempt  dis- 
traction except  in  the  line  of  the  deformity  (Fig. 


Fig.  3030.-Long  Trac- 
tion Splint,  SligMly 
Modified.  (Fiske- 
Prize  Fund  Essay.) 


FIG.  3089.— Patient  in  Bed  on  Fixation  Frame,  witli  Traction  in  Line  of  Deformity. 
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FIG.  3031 -Long  Trac- 
tion Splint.  (Mske 
Prize  Fund  Essay.) 


Fig.  3032.— Wind- 
lass and  Batchet 
AppUance  (or  Ex- 
tension. (Flske 
Prize  Fund  Es- 
say.) 


Distraction  Splints.  A  number  of  appliancus  have  been 
devised  for  the  purpose  of  "distraction,"  the  principle  of 
which  is  practi- 
cally the  same, 
viz.,  perineal  re- 
sistance vrith  a 
pulling  force  ex- 
erted on  tlie  limb. 
As  in  most  appli- 
ances, however, 
the  details  of  the 
application  of 
these  principles 
are  of  so  much 
importance  that 
the  efficacy  of 
such  treatment 
will  depend  on 
the  details  (Figs. 
3030  and  3031). 

For  efficient  dis- 
traction by  means 
of  splints,  it  is  im- 
portant: (1)  That 
it  be  possible  to 
adjust  the  splint 
so  that  the  amount 
of  distracting 
force  can  be  regu- 
lated and  proper- 
ly applied.  (2) 
That  the  perineal 
resistance  be  ar- 
ranged so  that  great  plan  shall  not  be  caused  in  that 
way  if  efficient  force  is  applied.  (3)  That  a  proper  hold 
upon  the  limb  be  possible  for  some  time.  The  latter  has 
already  been  discussed  in  speaking  of  the  weight-and- 
pulley  method. 

The  perineal  resistance  should  be  so  fixed  that  the 
perineal  straps  do  not  constrict  the  thigh.  The  straps 
should  not  be  elastic  and  yielding,  giving  an  uncertain 
resistance,  and  they 
should  be  made  of 
proper  material  and 
padded,  so  that  they 
do  not  wrinlile  or  cut 
at  the  edges.  If  the 
perineum  be  well 
anointed  with  vase- 
line, and  the  straps 
be  properly  made  and 
padded,  no  serious 
trouble  need  be  en- 
countered.* 

The  first  of  the  es- 
sentials  of  treat- 
ment above  men- 
tioned is  easily  ac- 
complished, usually 
by  means  of  a  sliding 
rod  moving  within 
a  tube,  the  amount 
of  motion  being  con- 
trolled by  means  of 
a  key  and  ratchet,  a 
spring  securing-  the 
rod  when  in  the 
proper  position. 
This  constitutes  the 
well  -  known    Davis- 


*An  excellent  modifl- 
cation  of  the  perineal 
strap  to  be  used,  devised 
by  Dr.  Brackett,  will  be 
lound  described  In  the 
Boston  Medical  and  Sur- 


[ical    Journal,     October    Fig.   3033.  — Long    Traction    Appliance, 
ith,  1887.  (Children's  Hospital  Report.) 
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Taylor  extension  splint,  illustrated   in   Figs.    3033   and 
3038. 

A  traction  splint  manifestly  furnishes  certain  advan- 
tages over  the  method  of  distraction  by  weight  and  pul- 
ley, in  that  distraction  by  the  first  of  these  methods  is 
possible  while  tlie  patient  is  going  about. 

A  sliort  traction  splint  was  at  one  time  in  use,  but  it 
cannot  be  relied  on  as  efficient. 

The  distraction  splint  consists  of  a  rod.  A,  hollow  at 
the  lower  part  into  which  a  rod,  B,  witli  teeth  cut  on  the 

edge  plays,  by  means  of 
a  key,  Q.     The  rod  can 
be  moved  up  and  down, 
and  it  is  caught  and  held 
in  place  by  means  of  a 
spring,    /,  and    sliding 
catcli.     The  lower  end 
of  B  is  furnished  with 
a  broadened  end,  bent  so 
as   to    pass    under    the 
foot,  and  tlirough  which 
a  strap,  P,  can  be  slipped 
which     is    attached    to 
buckles  secured  to  the 
adhesive  plaster  on  the 
patient's   leg.      To  the 
upper  end  of  A  is  se- 
cured an  arm,  C,  which 
passes    in   front  of  the 
thigh,  and  to  whicli  a 
strap,  H,  passing  under 
the    perine- 
um,   can    be 
buckled.     A. 
plate,    E,  in 
front  of    the- 
thigh,   keeps, 
the    splint 
from  slip- 
ping     back- 
ward,  and 
the    arm    D 
passes  under- 
the  thigh  and 
holds  it  firm- 
ly,    and 
— 1  prevents, 
the  splint 
from  slipping  forward  (Fig. 
3034). 

The  arm  G  can  be  made- 
longer,  so  as  to  pass  around 
the  waist,  and  hold  a  second 
perineum  strap  passing  un- 
der the  other  buttock. 

The  splint  is  necessarily 
modified  somewhat  to  fit 
different  patients,  but'  the- 
above  diagram  illustrates  the- 
principle. 

It    has    been    claimed    by 
some  writers  that  if  thorough 
distraction  is  employed,  fixa- 
tion   beyond    what    is    fur- 
nished by  the  distracting  appliance  is  unnecessary. 

Although  this  may  be  true  theoretically,  and  practically 
many  cases  may  be  successfully  treated  without  complete- 
fixation,  yet  it  cannot  be  assumed  as  a  surgical  aphorism, 
that,  where  fixation  is  indicated,  it  can  be  furnished  by  a, 
distracting  force. 

It  is  also  true  that  thorough  fixation  of  the  hip  is  not 
possible  without  distraction.  Efficient  fixation  can  be- 
furnished  in  the  following  way,  illustrated  by  the  accom- 
panying diagrams  (Pigs.  3030  and  3085). 

Pivtection.— By  preventing  injurious  jar  from  being- 
inflicted  upon  the  affected  joint,  the  joint  may  be  said  to 
be  "protected."  The  simplest  way  to  protect  a  joint  is. 
with  the  use  of  crutches,  the  sound  limb  being  raised  by 
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means  of  a  patten  on  the  shoe  of  that  side,  enabling  the 
affected  limb  to  swing  free  of  the  floor.  The  weight  of 
the  limb  exerts  a  certain  amount  of  distracting  force,  and 
it  was  at  first  supposed  that  liip  disease  could  be  treated 


Fig.  3035.— Gas-Pipe  Frame.    (Children's  Hospital  Report.) 


in  this  way  alone.  Although  this  supposition  has  not 
been  justified  by  facts,  and  it  has  been  found  that  distor- 
tion of  the  limb  and  subluxation  will  not  be  prevented  by 
this  method,  yet  excellent  protection  can  often  be  secured 
in  this  way. 

It  will  be  found,  however,  that  in  many  cases,  espe- 
cially among  children,  it  is  difficult  to  prevent  them  from 
discarding  crutches  before  it  is  safe  to  do  so,  or  from 
isneeling  upon  the  afEected  limb  and  in  that  way  endan- 
gering the  hip.  Crutches  also  demand  the  use  of  the 
arms,  and  in  adults  the  use  of  tlie  arms  for  other  pur- 
poses is  desirable  in  the  long  period  during  which  protec- 
tion is  needed.  A  protection  splint  is  therefore  of  impor- 
tance. The  ordinary  "  extension  "  splint,  as  shown  in  Fig. 
3030,  is  in  reality  a  protecting  as  well  as  a  distraction 
splint,  as  it  is  longer  than  the  limb  and  passes  under  the 
foot,  enabling  the  weight  to  be  worn  upon  the  splint  in- 
stead of  the  patient's  foot.  Protection  without  distrac- 
tion can  be  furnished  by  omitting  the  sliding  rod,  and 
continuing  the  upright  rod  below  the  foot,  and  expand- 
ing it  at  the  bottom,  as  iu  the  extension  splint,  or  by  in- 
serting it  into  a  socket  in  the  boot.  The  rod  should  be 
long  enough,  and  the  boot  so  arranged  that  the  patient's 
heel  shall  not  touch  the  sole  of  the  boot,  though  the  ball 
of  the  foot  may  do  so.  The  greatest  jar  in  locomotion 
comes  as  the  heel  strikes  the  ground  at  the  commencement 
of  the  step.  If  this  jar  is  broken  by  the  splint,  the  re- 
maining jar  to  the  hip  in  the  step  will  be  diminished  at  the 
ankle  and  knee,  and  the  hip  will  be  sufficiently  protected, 
except  during  the  acuter  stages  of  the  disease  (Fig.  3087). 

A  protection  splint  can  be  made  hinged  at  the  knee, 
and  if  properly  adjusted  patients  can  walk  about  readily 
with  but  slight  discomfort.  In  this  way  reliable  protec- 
tion is  secured  during  the  long  period  of  convalescence 
necessary  for  the  thorough  ossification  of  the  afliected 
epiphysis. 

If  proper  protection  is  neglected  and  not  continued  for 
a  sufficiently  long  time,  the  jar  of  locomotion— the  whole 
weight  being  thrown  upon  the  epiphysis  previously  cari- 
ous—is sufficient  to  prolong  the  stage  of  irritability,  to 
prevent  complete  cicatrization  and  ossification  of  the  in- 
fiamed  bone  tissue,  to  promote  contraction  of  tlie  limb 
and  distortion,  and  in  many  instances  to  give  rise  to  re- 
lapses. 

An  appliance  which  will  not  interfere  with  locomotion, 
which  will  readily  allow  walking  and  the  free  use  of  the 
arms,  which  is  not  a  great  disfigurement,  and  can  be  woi'n 
without  discomfort  for  years  if  necessary,  is  of  great  use 
in  the  convalescent  treatment  of  hip  disease.  It  not  only 
prevents  relapse,  but  also  prevents  deformity.  It  is,  of 
course,  indicated  only  in  the  convalescent  stage,  and 
would  be  injurious  in  an  acute  stage. 

Simple  protection  Without  distraction  is  not  to  be  re- 
lied upon  if  muscular  spasm  is  present ;  this  point  can  be 
determined  by  palpation  of  the  muscles  of  the  hip.  If 
muscular  spasm  is  present,  protection  and  distraction 
should  both  be  employed. 

Summary  of  Treatment.— The  proper  treatment  of  hip 
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disease  is  not  the  exclusive  use  of  any  splint  or  method 
{i.e.,  of  rest  or  extension),  but  the  use  of  such  means  as 
may  meet  the  indications  that  are  present.     During  the 
acute  stages,  the  hip-joint  should  be  fixed  efficiently. 
This  implies  rest  in  bed,  with  fixation,  and  the 
use  of  efficient  traction.     Continued  confine- 
ment to  bed  is  not  beneficial  for  the  general 
condition    of    tuberculous  patients,    except 
temporarily  during  the  acute  stage;  and  as 
soon  as  the  acute  symptoms  have  subsided 
the  patient  should  be  allowed  to  go  about 
with  the  hip  protected  against  jar  and  spasm 
as  far  as  is  practicable.     This  can  be  done 
in  a  measure  by  means  of  a  distraction  splint, 
if  efficiently  applied  in  cases  which  are  not  in 
the  most  acute  stage,  but  it  should  be  re- 
membered that  complete  fixation  of  the  hip 
is  impossible  during  locomotion  (Fig.  3036). 
Thorax  fixation  by  a  Thomas  sphnt,  stiff  spica 
in  addition  to  traction,  increase  the  mobility  of 
the  trunk,  but  add  to  the  awkwardness  of  the  appliance. 
At  first  crutches  will  be  found  an  aid  in  locomotion. 
If  the  acute  symptoms  return  under  this  method,  thorough 
fixation  and  rest  in  bed  are  again  indicated.    If  the  sub- 
acute symptoms  diminish  and  there  is  less  muscular  rigid- 
ity at  the  hip-joint,  greater  freedom  can  be  allowed,  and 
eventually  distraction  discontinued,  and  the  joint  merely 
protected  from  jar.     This  should  be  continued  as  long  as 
there  is  any  danger  of  recurrence  of  active  symptoms  or 
any  tendency  to  contraction. 

In  brief,  the  hip  should  be  fixed  as  long  as  it  is  sensi- 
tive, should  be  protected  and  distracted  as  long  as  there 
is  muscular  spasm,  and  protected  as  long  as  it  is  weak. 
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-Long  Traction  Splint  Applied.    (Fiske  Prize  Fund  Essay.) 


The  best  results  are  attained  only  by  great  care  for  a  year 
at  least,  and  careful  supervision  and  protection  for  two 
or  three  subsequent  years.  Distortions  of  the  limb  should 
always  be  prevented,  and  in  many  cases  some  motion  can 
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be  saved  at  theliip-joint,  if  pruteetiou  is  not  discoutiuued 
too  soon. 

Excision  of  the  Joint. — In  tlie  severer  cases  of  hip-joint 
disease,  tlie  question  of  excision  demands  consideration. 


Piu.  y037. — Protectiun  ur  Convalescent  yplint. 

Tlie  ultimate  results  after  excision  are  not  so  .satisfactory 
as  at  first  supposed.  The  operation  is  in  itself  not  a  very 
dangerous  one.  If  early  excision  is  done,  tlie  percentage 
of  recoveries  is  quite  large,  and  excellent  motion  at  the 
.ioint  is  often  retained  with  the  formation  of  a  new  joint. 
The  results,  however,  are  inferior,  as  a  rule,  to  those  pro- 
cured by  conservative  measures. 

A  committee  of  the  Clinical  Society  of  London,  ap- 
pointed to  investigate  the  subject  of  the  ultimate  useful- 
ness of  tlie  limb  after  hip-joint  disease,  reported  the  fol- 
lowing result  of  their  investigation  of  320  cases:  The 
percentage  of  mortality  was  40,  and  of  recovery  43.  In 
15  per  cent,  death  followed  directly  from  the  operation; 
in  13  per  cent.,  from  phtliisis;  in  6  per  cent.,  from  albu- 
minoid nephritis ;  in  4  per  cent. ,  from  other  causes  not 
connected  with  the  hip  affection.     The  treatment  of  those 


who  recovered  lasted  one  year  and  three-fouiths,  tiie  du- 
ration of  the  allcction  was  three  years,  and  the  average 
shortening  of  the  limb  was  two  and  three-fourths  inches. 
The  indications  for  resection,  as  reported  by  the  commit- 
tee, were  as  folloAvs :  (1)  Necrosis  of  the  head  of  the  femur 
and  se]5aration  into  loose  sequestra;  (2)  firm  sequestra  of 
the  head  of  the  femur  and  tlie  separation  into  loose  se- 
iiuestra;  (3)  extensive  caries  of  the  femur  or  pelvis,  with 
tlstuUe;  (4)  pelvic  absccsss,  with  disease  of  the  acetabu- 
lum ;  (5)  old  chronic  synovial  suppuration,  witli  disea.se 
(if  the  cartilages  of  the  acetabulum ;  (6)  luxalion  of  the 
femur  on  to  the  ilium,  with  chronic  suppuration  and  fis- 
tuUe,  a  condition  indicated  by  early  suppuration  and 
general  sj'iuptoms. 

Aseptic  surgeiy  has  apparently  reduced  somewhat  the 
mortality  fnjm  excision  at  the  hip-joint,  but  has  not  in- 
creased the  usefulness  of  the  limli  after  excision  nor  in 
any  way  prevented  a  relapse. 

Of  121  operations  of  excision 
performed  on  119  patients,  2 
were  double,  analyzed  by 
Townsend  ;  *  113  had  abscesses 
or  sinuses;  in  5  cases  the  spuK 
as  well  was  involved ;  in  2,  tin 
knee;  in  2,  the  tarsus;  in  3,  the 
ilium;     in    18,   the    acetabulum 


was  seriously  diseased, 
and  10  had  osteomyelitis 
of  the  shaft  of  the  fe- 
mur. In  99  of  the  119 
cases,  the  later  results 
showed  that  52  were 
dead  and  47  living.  Of 
tlie  52  deaths,  9  were  di- 
rectly due  to  the  opera- 
tion shock  ;  28  were  due 
to  exhaustion ;  7  to 
other  causes.  Of  the  47 
living,  26  were  cured. 

Lovettf  has  reported 
the  results  of  50  cases  of 
e>;cision  at  the  Bo.ston 
Children's  Hospital, 
1887-95.  In  8  ca,ses 
there  was  osteomyelitis 
of  the  femur,  and  in 
15  the  acetabulum  was 
perforated,  and  the  ulti- 
mate mortality  was  50 
per  cent. 

Poore  ^:  has  reported 
the  results  in  65  cases 
operated  upon  at  the  St. 
JIary's  Hospital.  New 
York,  with  a  final  mor- 
tality of  about  43  per 
cent.  In  21  cases  there 
was  osteomyelitis  of  the 
shaft  of  the  femur;  in 
11,  perforation  of  the 
acetabulum,  and  in  9  of 
these  the  opening  com- 
municated with  an  in- 
trapelvic  abscess. 

For  further  details  as  to  the  procedure  of  excision,  the 
reader  is  referred  to  the  article  on  Resection. 

As  a  substitute  for  excision,   Ktinig,  Volkmami,  and 
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others  have  advised,  and  successfully  carried  out  in  cer- 
tain cases,  a  method  of  operative  treatment  by  cutting 
down  upon  the  bone  and  removing  tlie  diseased  portion 
of  the  epiphysis  by  the  chisel  or  curette,  without  sacrific- 
ing the  joint.  Such  a  method,  however,  is  possible  only 
in  early  cases,  and  in  cases  in  which  the  joint  proper  is  as 
yet  unaffected.  These  cases  are  rare,  and  are  recogniza- 
ble only  through  the  help  of  the  s-ray. 

Amputation.— O^  the  still  more  radical  method  of  am- 
putation little  need  be  said  here  (see  Amputation)  except 
that,  in  cases  of  extreme  hip  disease,  it  is  often  to  be  re- 
garded as  a  life-saving  measure.  The  percentage  of 
mortality  of  amputation  for  hip  disease  is  not  so  great  as 
that  of  amputation  for  injury  or  malignant  disease. 

Ashhurst*  says  that  in  34  cases  of  primary  amputation 
at  the  hip-joint  for  hip  disease  and  in  31  cases  after  exci- 
sion, he  found  19  deaths.  The  death  rate  of  amputation 
after  injury  is  70.9  per  cent.,  and  for  the  disease  in  gen- 
eral 43.6  per  cent. 

"Wyethf  and  LevisonJ  show  a  mortality  for  the  opera- 
tion by  Wyeth's  method  of  11  in  85  cases,  i.e.,  15.39  per 
cent.  In  the  Children's  Hospital,  Boston,  there  were  3 
cases,  and  the  operation  was  successful  in  all,  but  later  3 
patients  died  of  amyloid  disease. 

In  cases  of  disease  of  the  acetabulum,  in  which  the  head 
of  the  femur  is  but  little  involved,  excision  of  the  head 
of  the  femur  alone  is  of  little  benefit.  Excision  of  the 
acetabulum  is  a  formidable  undertaking  with  a  heavy 
percentage  of  mortalit3^  As  a  substitute  for  this,  the 
following  procedure  has  been  tried  in  a  few  cases :  The 
joint  is  cut  down  upon,  and  the  head  of  the  femur  pulled 
from  its  position  and  placed  upon  the  dorsum.  A  large 
drainage  tube  made  of  celluloid  is  placed  through  the 
incision,  long  enough  to  reach  to  the  acetabulum,  which 
•is  wiped  with  strong  carbolic  or  corrosive ;  any  seques- 
trum which  may  remain  is  to  be  removed.  If  the  drain- 
age tube  is  allowed  to  remain,  the  cai'ious  acetabulum  can 
be  dressed  frequently,  thoroughly  drained,  and  the  bone 
is  free  from  irritation  caused  by  the  rubbing  of  the  head 
of  the  femur  upon  the  acetabulum.  This  procediu'e  is 
of  value  only  in  the  severest  cases.  It  will  be  found  that 
pain  will  be  relieved  and  the  patient  given  a  chance  for 
recovery. 

The  limb  after  the  operation  is  secured  by  a  plaster-of- 
Paris  spica.  Shortly  after  the  operation  the  patient  can 
be  allo,wed  to  walk  about  on  crutches.  CoiTection  of  the 
resulting  deformity  is  deferred  until  all  sinuses  are  healed. 

It  will  be  found  that  in  cases  of  extreme  sensitiveness 
of  the  hip,  in  the  early  stages  without  much  destruction 
of  bone,  where  night  cries  are  insistent,  that  these  can  be 
relieved  by  securing  the  limb  in  a  forced  flexed  and  ab- 
ducted position,  using  a  plaster-of-Paris  spica,  including 
the  leg,  thigh,  and  trunk.  The  patient  is  kept  in  bed 
and  the  limb  is  slung  from  above.  This  places  the  limb 
in  a  position  unfavorable  to  spasmodic  action  of  the 
muscles,  which  action  is  instrumental  in  causing  night 
cries.  After  a  few  weeks  the  limb  can  be  brought  down 
to  the  proper  position  and  treated  as  is  possible  in  a 
subacute  stage. 

Treatment  of  Complications. — Abscess.  In  certain  cases 
of  hip  disease  the  epiphysitis  is  either  so  diffuse  or  so 
slight  that  the  cicatricial  process  follows  the  inflamma- 
tory process  of  the  bone  without  undue  cell  proliferation ; 
but  in  others  the  tuberculous  focus  is  neither  encapsu- 
lated nor  absorbed,  but  is  sloughed  out,  and,  causing  an 
Irritation,  an  abscess  follows.  This  again  may  be  ab- 
sorbed or  it  may  require  treatment. 

Simple  cold  abscesses  secondary  to  hip  disease  can  with 
safety  be  left  to  themselves,  if  not  causing  constitutional 
disturbance  or  increasing  rapidly.  It  is  desirable,  how- 
ever, that  pus  should  be  prevented  from  burrowing  or 
extending  in  a  great  variety  of  directions.  This  can,  in 
a  measure,  be  done  b;^  bandaging  the  limb,  and  is  done 
if  an  extension  splint  is  worn  efflciently ;  the  pus  being 
checked  from  extending  along  the  sheath  of  the  fascise  by 

*  Int.  Encyclopedia  of  Surgery,  vol.  vl.,  p.  501. 

+  Wyetli :  Ann.  of  Surgery,  xxv.,  1897, 127. 

t  Iwevlson :  Jour.  Am.  Med.  Assn.,  June  24tli,  1899,  p.  1428. 


the  resistance  caused  by  the  perineal  strap  and  the  press- 
ure of  the  padded  plates.  If  the  abscess  extends,  it  is 
well  localized  in  a  large  majority  of  cases,  and  can  extend 
only  outwardly. 

Aspiration  is  of  assistance  in  many  instances;  in  some 
however,  either  the  fluid  contained  in  the  abscess  does 
not  flow  readily  through  the  aspirating  needle,  or  the 
latter  is  directly  plugged  by  the  caseous  clots.  In  some 
instances  abscesses  have  been  entirely  absorbed  after  one 
or  two  aspirations. 

Injection  of  iodoform  into  an  abscess  cavity  or  hyper- 
distention  by  carbolic-acid  solution  have  been  recom- 
mended. The  latter  involves  the  occasional  risk  of  car- 
bolic-acid poisoning,  which  may  be  fatal. 

Abscesses  that  are  well  localized,  if  allowed  to  opea 
spontaneously,  are  often  thoroughly  evacuated,  leaving 
a  sinus  which,  discharging  for  some  time,  finally  heals. 
Often,  however,  the  abscess  is  not  completely  evacuated. 
Some  residue  remains,  and,  gravitating  along  the  lines 
of  fascisB,  gives  rise  to  another  abscess,  and  in  this  way 
several  may  be  developed  about  the  joint.  It  is  better  in 
such  cases  to  open  the  original  abscess  freely,  so  that 
thorough  drainage  is  furnished — large  incisions  being 
better  than  small.  If  that  is  done,  with  thorough  asep- 
sis and  proper  dressings  applied,  it  is  not  uncommon, 
when  active  disease  of  the  bone  lias  subsided,  for  such 
abscesses  to  heal  up  entirely  by  first  intention,  without 
recurrence  or  sinus.  To  gain  such  results  two  things  are 
essential,  viz.,  thorough  drainage  of  the  whole  abscess 
and  perfect  asepsis.  It  is,  of  course,  necessary  that  thor- 
ough treatment  for  the  ostitis  be  not  interrupted. 

Nocturnal  Griea.  A  troublesome  complication  in  the 
early  stages  of  hip  disease  is  often  the  nocturnal  cry. 
This  usually  disappears  after  thorough  fixation  with  dis- 
traction. In  some  instances,  however,  the  cries  persist  for 
weeks  or  months.  They  are  likely  to  disappear  in  the 
second  stage  of  the  affection ;  they  can  be  checked  by 
opiates,  narcotics,  chloral,  or  chlorodyne,  if  not  stopped 
by  proper  fixation.  Stretching  the  sciatic,  trephining 
the  head  of  the  femur,  and  direct  incision  of  the  joint 
have  been  advised  and  tried  with  success  in  aggravated 
cases  of  this  sort. 

Distortion.  Distorted  attitudes  of  the  limb  are  incident 
to  the  clinical  history  of  hip  disease,  and  the  correction 
and  prevention  of  them  form  an  essential  part  of  treat- 
ment. In  the  earlier  stages  of  the  disease  there  is  httle 
difficulty  in  correcting  the  existing  deformities  due  to 
abnormal  muscular  contractions  or  malpositions  of  the 
limb — the  ordinary  treatment  of  hip  disease  being  suffi- 
cient to  correct  deformitj^.  If  distraction  is  appUed  in 
the  line  of  the  deformitj',  in  the  early  stages  of  the  dis- 
ease, it  will  be  found,  in  a  few  days,  that  the  limb  can  be 
placed  in  a  more  nearly  normal  position  until  it  eventu- 
ally becomes  straight. 

The  deformities  occurring  are  flexion,  abduction,  and 
adduction.  Flexion  can  be  corrected  by  efficient  traction 
in  the  line  of  the  deformitj^,  as  already  mentioned.  It 
will  be  found  that  a  traction  splint  is  more  efficient  for 
this  purpose  than  the  simple  weight  and  pulley ;  the  pa- 
tient should  be  fixed  in  bed,  a  traction  splint  applied, 
the  flexed  limb  raised  to  the  angle  of  deformity  so  ttat 
the  back  is  flat,  and,  if  necessary,  the  weight  and  pulley 
may  be  attached  to  the  splint  in  order  to  give  additional 
fixation  to  the  limb.  It  will  be  found  that  each  day  the 
angle  of  deformity  is  less  and  the  limb  can  be  lowered. 
Flexion  can  also  be  corrected  by  means  of  the  Thomas 
splint  bent  to  fit  the  flexed  limb  and  gradually  straight- 
ened. In  the  severe  cases  rest  in  bed  hastens  the  cor- 
rection in  this  way. 

Abduction  usually  corrects  itself  under  the  ordinary 
treatment  for  hip  disease,  or  is  changed  to  adduction  in 
the  natural  course  of  the  disease. 

The  same  may  be  said  of  adduction,  but  this  latter  dis- 
tortion is  often  more  persistent.  It  can  often  be  corrected 
by  the  ordinary  weight-and-pulley  method,  with  fixation 
in  bed.  The  correction  can  be  helped  by  counter-exten- 
sion applied  to  the  well  limb,  by  means  either  of  a  pen- 
neal  strap  or  of  a  weight-and-pulley  arrangement  attached 
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to  the  sound  limb,  and  pulling  at  the  head  of  the  bed  in 
opposition  to  the  force  on  the  affected  limb  pulling  at  the 
foot  of  the  bed.  The  result  of  the  two  forces  is  to  correct 
the  adduction. 

In  later  stages  of  severer  deformity  forcible  straighten- 
ing under  an  ansesthetic,  with  or  without  division  of  the 
adductor  tendons  and  the  division  of  the  fascia  lata,  or 
with  division  of  all  fasciaj  by  open  incision,  is  of  help. 

Of  all  the  operative  procedures  subtrochanteric  oste- 
otomy is  ^the  preferable  one  in  bony  ankylosis  with  de- 
formity. 

In  cases  of  deformity  with  inbrous  ankylosis,  correc- 
tioQ  can  be  made  by  mechanical  means,  but  in  the  sever- 
.est  cases  much  time  and  patience  are  required. 

In  cases  with  subluxation  and  absorption  of  the  head 
of  the  femur  and  enlargement  of  the  acetabuluni  the  de- 
formity entailed  is  necessarily  permanent  so  far  as  the 
alteration  of  the  bone  is  concerned,  but  the  accompanying 
fle.xion  and  abduction  can  be  corrected.  Subluxation  and 
the  attendant  distortion  should  not  occur  in  the  course  of 
hip  disease,  as  they  are  preventable,  and  their  presence 
indicates  a  lack  of  thoroughness  of  treatment. 

Shortenmg  of  the  Limb. — Shortening  of  the  limb  after 
iip:joint  disease  and  after  excision  occurs  in  a  certain 
number  of  cases  without  satisfactory  explanation ;  the 
shortening  is  not  limited  to  the  femur,  but  occurs  also  in 
the  tibia  and  iibula  and  the  foot.  Nothing  can  be  done 
to  prevent  this  arrest  of  growth.  Prevention  of  the  de- 
velopment of  the  disease  and  such  use  of  the  limb  as  is 
■compatible  with  safety  of  the  joint  (inducing  proper  cir- 
culation in  the  limb)  may  be  regarded  as  the  only  means 
:at  our  command. 

Prognosis  of  Hip  Disease. — Judging  from  the 
limited  statistics  at  our  disposal,  the  prognosis  of  hip 
■disease  in  regard  to  life  and  to  recovery  of  a  useful  limb 
is  encouraging,  but  a  long  time  is  required  in  all  cases. 

Cazin  reports  that  in  80  cases  of  suppurative  hip  dis- 
■ease  treated  at  the  hospital  at  Berok,  in  the  course  of  five 
years,  55  per  cent,  were  cured,  12.5  per  cent,  died,  25  per 
■cent,  were  not  cured,  7.5  percent,  were  improved  when 
removed.  Cazin  lias  seen  recovery  in  desperate  cases. 
In  15  cases  of  suppurative  coxitis  with  albuminuria,  5 
were  fatal  under  conservative  treatment,  3  were  dis- 
charged improved,  6  not  improved,  and  3  cured. 

These  cases  of  Cazin  were,  all  but  10,  severe  cases,  sent 
from  the  Paris  hospitals  after  they  had  ceased  to  improve 
there. 

In  150  cases  of  Gibney,  Waterman,  and  Reynolds  in 
the  Hospital  for  Ruptured  and  Crippled  in  New  York, 
107  were  cured.  Of  these  107,  31  cases  had  no  shorten- 
ing, 7  had  one-quarter  inch,  13  one-half  inch,  34  one  inch, 
■22  one  to  two  inches,  9  two  to  three  inches,  4  three  to 
four  inches,  1  six  inches. 

Of  288  cases  collected  by  Gibnoj-,  there  was  a  mortality' 
■of  12.5  per  cent,  from  exhaustion,  meningitis,  and  amy- 
loid degeneration.  C.  F.  Taylor,  of  New  York,  has  re- 
ported 94  cases  in  private  practice,  with  only  3  deaths ; 
■24  of  these  cases  were  suppurating,  and  of  these  17  fully 
recovered. 

Hueter  reports  the  mortality  of  hospital  cases  at  37  per 
•cent.,  and  Billroth  at  31  per  cent. 

Shaffer  and  Lovett*  investigated.  51  cases  of  cured  hip 
■disease  which  had  been  discharged  from  the  New  York 
■Orthopedic  Dispensary  at  least  four  years  previously,  and 
found  that  41  had  remained  cured.  Of  the  remaining 
10,  4  had  died  and  6  had  relapsed,  although  5  of  the  latter 
had  been  apparently  cured  a  second  time.  The  above 
■cases  were  under  treatment  as  follows : 


4  cases. 

4 

4    " 

m. 

9    " 

.5 

6    " 

6 

years. . 


8  cases.  I  6}4  Years  . . 
i3  "  17  "  .. 
2  "  18  "  .. 
1  case.   1 


In  estimating  the  chances  of  an  individual  case,  not 
only  the  severity  of  the  disease  has  to  be  considered,  and 
the  amount  of  resistance  or  recuperative  power  on  the 

*  New  York  Medical  Journal,  May  31st,  1887. 


part  of  the  patient,  but  also  the  amount  of  intelligent 
and  skilled  care  possible  in  the  case  for  a  long  time. 

In  few  diseases  is  the  benefit  of  thorough  and  long- 
continued   treatment  more   clear,   and  in  few   sui'gical 


Fig.  3039.— Imperfect  Fixation  of  the  Knee  by  Plaster  Bandage. 

affections  can  the  surgeon  attempt  to  check  the  progress 
of  disease  and  influence  recovery  with  greater  probability 
of  success  than  in  hip  disease ;  but  the  sur- 
gical care  and  supervision  should  not  be 
limited  to  the  acuter  stages  of  the  affection, 
but  should  be  continued  during  the  conva- 
lescent stage  if  the  best  results  are  desired. 
Knbb-joint. — In  considering  diseases  of 
the  knee-joint,  the  varieties — synovitis,  os- 
titis, etc., — have  to  be  much  more  sharply 
borne  in  mind  than  is  true  of  other  joints,  as 
these  diffei'ent  diseases  are  clinically  more 
easily  distinguished  and  more  common,  and 
the  differences  more  important.  The  meth- 
ods of  treatment  common  to  all  joints — viz. , 
fixation,  distraction,  protection — are  espe- 
cially needed  in  affections  of  the  knee.  Fixa- 
tion can  be  carried  out  in  the  knee- 
joint  with  much  thoroughness. 
Effective  fixation  can  be  accom- 
plished by  means  of  stiff  splints, 
liy  stiff  bandages,  plaster  silicate, 
starch,  etc. 
The  splint  or  bandage  should  be  as 
long  as  possible  in  order 
to  overcome  the  lever  ac- 
tion of  the  segments  of 
the  hmb  above  and  below 
the  joint.  An  additional 
reason  for  making  the 
appliance  of  sufficient 
length  is  found  in  the 
fact  that  the  thigh  is 
well  covered  by  soft 
tissues,  and  a  certain 
amount  of  motion  is  pos- 
sible owing  to  the  yield- 
ing of  the  soft  parts 
(Fig.  3039).  Osteotomy  may  be  necessary  in  bony  an- 
kylosis at  a  flexed  angle  (Fig.  3040). 
Distraction  of  the  knee-joint  is  practicable  in  a  relaxed. 
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with  Ankylosis.    (After  Hofta.) 
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condition  of  the  ligaments  and  capsule.  In  a  healthy 
knee-joint  it  is  impossible  to  separate  the  tibia  from  the 
fibula  owing  to  the  strength  of  the  lateral  and  crucial 
ligaments. 

Counteraction  of  the  reflex  muscular  spasm,  so  impor- 
tant in  disease  of  the  hip-joint,  is  needed  in  the   knee 
'_  chiefly    to    over- 

come the  tension 
of  the  hamstring 
muscles,  which' 
tend  to  cause  a 
subluxation  of  the 
tibia. 

When  there  is  a 
diseased  condition 
of  the  epiphysis, 
and  as  long  as  that 
condition  r  e- 
mains,  the  joint  is 
incapable  of  bear- 
ing pressure  or 
weight,  and  needs 
protection.  Pro- 
tection from  jar  is 
compatible  with 
locomotion  by 
means  of  crutches, 
or  of  an  appliance 
longer  than  the 
limb,  with  ar- 
rangement for 
perineal  support. 
Compression  is 
most  readily  ap- 
plied to  a  knee- 
joint  by  means  of 
a  thin  rubber 
bandage  wound 
about  the  limb ; 
bandages  of  elas- 
tic cloth  can  also 
be  used,  but  are 
not  so  efficient. 
Dried  and  com- 
pressed sponges, 
bandaged  firmly 
about  the  limb, 
will  expand  when 
wet,  and  in  this 
way  compress  the 
tissues  of  the  joint 
effectively ;  or  the 
knee  may  be 
thickly  covered  with  sheet  wadding  and  binders'  board 
made  pliable  by  immersion  in  hot  water,  and  the  whole 
bandaged  firmly. 

Tuberculous  Ostitis.— In.  epiphyseal  ostitis  the  treat- 
ment requires  the  greatest  care  to  preserve  the  function 
of  the  joint  as  far  as  is  possible,  to  arrest  the  progress  of 
theVlisease,  and  to  prevent  and  correct  deformities.  Fix- 
ation is  demanded  in  the  acute  stages  and  should  be  thor- 
ough; in  the  subacute  stages  some  motion  is  at  times 
allowable,  and  in  the  stage  of  convalescence  as  much  mo- 
tion as  is  possible  without  direct  jar  to  the  joint  should 
be  allowed.  Protection  is  demanded  in  all  stages  of  the 
disease,  and  distraction  in  the  acute  and  subacute  stages. 
Aspiration  of  the  joint,  incision,  injection  into  the  joint, 
counter-irritation,  may  be  all  indicated,  and  in  the  severe 
cases  excision  or  arthrotomy. 

"What  was  said  in  regard  to  the  treatment  of  hip  disease 
may  be  repeated  in  speaking  of  epiphysitis  of  the  knee- 
joint.  The  treatment  should  be  thorough,  persistent, 
and  should  meet  the  indications.  Fixation  and  protec- 
tion are  the  most  important  indications  in  diseases  of  the 
knee,  distraction  being  less  so.  The  employment  of  pro- 
tection should  be  continued  until  it  is  certain  that  the 
epiphysis  is  normal,  a  matter  of  judgment  in  every  case 
Protectic*!  should  be  discontinued  gradually  and  tenta- 


FiG.  3041.— Protective  Splint  lor  Knee  and 
Ankle.  (Thomas'  Knee  Splint)  for  right 
leg.  A,  Perineal  ring ;  C,  foot  piece :  J), 
leather  lacings ;  E,  straps  to  go  over  shoul- 
der. 


tively;  if  discontinued  too  soon,  recurrence  will  take 
place,  or  the  deformity  at  the  limb  will  increase.  Fixa- 
tion should  be  used  so  long  as  there  is  any  activity  of  the 
inflammation ;  this  is  indicated  by  pain,  muscular  spasm 
or  tenderness.  Efficient  fixation  of  the  knee  does  not 
require  confinement  to  bed. 

Protection  can  be  furnished  by  means  of  crutches 
raising  the  sound  limb  by  a  thick  sole,  and  allowing  the 
affected  limb  to  swing  clear  of  the  ground.  Better  pro- 
tection is  furnished  by  means  of  a  splint  (with  perineal 
support)  longer  than  the  limb  and  passing  under  the  foot 
so  as  to  take  the  jar  of  locomotion  (Fig.  3041).  The  best 
of  these  splints  is  one  similar  to  that  already  described 
as  a  protective  splint  in  hip  disease.  It  can  be  readily 
set  at  the  angle  of  flexion  of  the  knee  and  straightened  as 
the  limb  straightens,  and  distraction  can  be  added  to  the 
splint  if  necessary. 

A  simpler  appliance  is  the  Thomas  knee-splint,  which 
consists  of  a  padded  iron  ring  fitted  so  as  to  surround  the 
thigh  at  the  perineum,  and  fastened  to  two  rods,  one  on 
each  side  of  the  limb,  longer  than  the  limb  and  secured 
at  the  bottom  to  a  metal  plate  below  the  foot  (Fig.  3042). 

In  cases  of  extreme  disease  of  the  knee-joint  amputa- 
tion of  the  thigh  is  necessary  as  a  life-saving  measure. 
In  less  severe  cases  the  limb  may  be  saved  by  excision 
(for  the  details  of  this  procedure  the  reader  is  referred  to 
the  article  on  Besection).  As  for  the  indications  deter- 
mining a  choice  between  excision  and  amputation,  it  can 
be  said  that  where  the  patient's  reparative  power  is  slight 
an  amputation  is  to  be  preferred.  The  question  is  largely 
one  of  individual  j  udgment. 

One  danger  from  excision  in  children  is  that  of  arrest 
of  the  growth  of  the  limb,  from  removal  of  the  epiphy- 
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FIG.  3042.— The  Thomas  Knee  Splint.    (Children's  Hospital  Eeport.> 

sis.  For  this  reason  erasion  has  been  advised  in  childrea 
as  a  substitute  for  excision.  The  joint  is  opened  as  in 
cu.ses  of  excision,  and  the  whole  synovial  membrane  as- 
far  as  it  is  tuberculous  should  be  dissected  out;  if  carious- 
spots  are  found  in  the  bone  these  foci  should  be  removed. 
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by  the  curette  or  chisel.  If  the  whole  epiphysis  is  dis- 
eased excision  is  of  course  unavoidable,  but  in  many  cases 
this  is  unnecessary.  Schede,  Volkmann,  and  othei's  have 
reported  excellent  recovery  with  complete  healing  with- 
out suppuration  in  a  few  cases  of  this  sort,  and  similar 
success  has  followed  the  procedure  in  two  cases  in  the 
practice  of  the  writer.  Strictest  asepsis  is  essential,  as 
well  as  a  thorough  removal  of  all  tuberculous  tissue  in 
the  affected  joint,  necessitating  sometimes  complete  dis- 
section and  removal  of  all  of  the  synovial  membrane,  as 
well  as  careful  curetting  of  the  bone.  The  patella  should 
be  removed  or  left  according  to  its  condition.  Either 
two  straight  incisions,  one  median  incision,  or  a  cross  in- 
cision may  be  used.  The  patella  may  be  divided  and 
subsequently  wired,  or  the  ligamentvun  patellae  cut  across. 
All  tuberculous  tissue  should  be  removed  by  the  chisel, 
curette,  or  scissors. 

Statistics  in  regard  to  the  ultimate  results  of  treatment 
of  disease  of  the  knee  are  unfortunately  of  little  value  as 
a  guide  in  the  consideration  of  proper  treatment  of  dis- 
ease of  the  knee-joint;  it  maybe  said  that  aseptic  sur- 
gery has  materially  improved  the  chances  of  recovery 
after  excision,  and  that  conservative  treatment  in  children 
gives  most  excellent  results  in  cases  which  can  be 
watched  and  treated  for  a  long  time.  The  following  fig- 
ures are  given  by  Willemer  of  cases  treated  in  the  course 
of  seven  years  at  the  GOttingen  Clinic  (see  Deutsche 
ZeUsehr.f.  Ghir.,  1885,  Bd.  21,  Heft  4): 

The  treatment  was  fixation  by  plaster-of -Paris  bandages 
preceded  by  extension,  and  with  or  without  incision  of 
abscesses,  curetting,  etc. ;  or  by  resection,  partial  or  com- 
plete ;  or  amputation.  Of  tlie  patients  not  operated  upon, 
in  three  years,  19  per  cent,  recovered,  15  per  cent,  died, 
66  per  cent,  were  still  under  treatment.  In  four  years, 
26  per  cent,  had  recovered,  17  per  cent,  had  died,  57  per 
cent,  were  uncured.  At  the  end  of  five  years,  including 
all  cases  operated  on  or  not,  29  per  cent,  remained  un- 
cured, 11  per  cent,  had  been  amputated  (with  a  mortality 
of  60  per  cent.),  37  per  cent,  had  been  resected  (with  a 
mortality  of  51  per  cent.),  and  13  per  cent,  were  well 
without  operation. 

It  should  be  borne  in  mind  that  these  figures  represent 
hospital  cases,  presumably  cases  treated  under  more  or 
less  unfavorable  circumstances. 

Periarticular  abscesses  are  to  be  treated  in  tlie  same 
way  as  cold  abscesses  are  treated  in  connection  with  other 
joints. 

The  results  of  conservative  treatment  of  the  tubercu- 
lous knee-joint  may  be  excellent,  but  in  severe  cases  a 
long  time  is  necessary.  In  adults  the  prognosis  of  the 
conservative  treatment  of  severe  cases  is  much  less  satis- 
factory.    The  reverse  may  be  said  of  excision. 

Prevention  and  Correction  of  Deformity.— The  deformity 
most  frequently  accompanying  chronic  epiphyseal  ostitis 
is  flexion ;  this  can,  in  the  early  stages  of  the  disease,  be 
easily  corrected  by  manual  straightening  under  an  anaes- 
thetic, by  a  pulling  force  with  a  weight  and  pulley,  by 
a  distraction  splint,  by  bandages  and  a  fixation  splint,  or 
by  repeatedly  applied  plaster  bandages.  If  the  deform- 
ity, flexion,  remains  uncorrected  for  some  time  in  severe 
ostitis  of  the  knee-joint,  a  subluxation  of  the  tibia  back- 
ward takes  place,  due  to  the  contraction  of  the  hamstring 
muscles.  If  an  attempt  be  made  to  straighten  the  limb, 
the  head  of  the  tibia  is  held  in  its  subluxated  position  by 
the  contracted  hamstrings  in  the  posterior  capsular  liga- 
ments, and  if  the  leg  is  brought  into  the  direction  of  the 
thigh  the  head  of  the  tibia  will  be  found  behind  its  nor- 
mal position  and  an  ugly  deformity  will  liave  resulted. 
This  can  be  prevented  only  by  a  forward  force  exerted 
on  the  head  of  the  tibia,  pushing  it  around  the  end  of  the 
femur  as  the  limb  is  straightened.  Various  appliances 
have  been  used  for  this  purpose,  and  by  the  use  of  long- 
continued  and  persistent  effort  correction  can  be  effected 
hy  proper  splints  (Pig.  3043). 

In  angular  ankylosis  at  the  knee  resection  for  correc- 
tion of  the  deformity  is  not  without  danger.  Poinsot  col- 
lected seventy -seven  cases,  with  a  mortality  of  eight  per 
cent.    This  was,  however,  before  the  days  of  aseptic 


surgery,  for  the  same  writer  collects  thirty-six  operations 
and  no  death  when  aseptic  precautions  were  vised.  For 
the  correction  of  deformity  which  has  persist6d  for  some 
time,  forcible  straightening  under  an  anaesthetic  is  often 
necessary ;  or,  in  cases  of  bony  ankylosis,  osteotomy  or 
excision  (see  Resection).  In  fibrous  ankylosis  the  readiest 
way  to  correct  is  first  forcibly  to  flex  (in  order  to  break 
up  adhesions  without  increased  danger  of  rupture  of  the 
artery)  and  then  extend,  dividing  the  hamstring  tendons, 
if  need  be,  beforehand.  Mechanical  appliances  are  often 
recommended  for  the  purpose  of  straightening,  but  are 
unnecessary  if  the  following  procedure  be  carried  out  in 
difficult  cases.  The  patient  is  placed  upon  the  floor  on  his 
back,  and  the  surgeon  stands  over 
him  holding  the  knee  with  both 
hands,  the  fingers  being  placed 
under  the  popliteal  space.  The 
patient's  ankle  is  grasped  between 
the  surgeon's  knees.  The  whole 
weight  of  the  surgeon's  trunk 
can  then  be  thrown  upon  the  end 
of  the  lever  furnished  by  the  leg, 
the  hands  of  the  surgeon  pulling 
upon  the  popliteal  space  furnish- 
ing the  resistance.  After  the  limb 
is  forcibly  flexed  and  the  adhesions 
are  broken,  it  can  be  straightened 
if  the  patient  is  turned  upon  the 
face ;  a  downward  force  being  ap- 
plied to  the  heel,  and  resistance 
being  furnished  by  a  cushion 
placed  under  the  patient's  knee. 
When  subluxation  is  present  it 
must  be  corrected,  and  this  can  be 
done  by  means  of  an  appliance 
which  will,  however,  be  needed 
only  in  extreme  cases. 

After  correction  of  the  deform- 
ity, the  limb  should  be  well  sur- 
rounded with  soft  cotton  and  a 
stiff  bandage  applied,  the  limb 
being  held  straight  until  the  plas- 
ter has  become  hard.  The  pro- 
cedure is  sometimes  followed  by 
pain,  and  opiates  are  necessary  for 
a  few  days.  In  the  lighter  cases 
no  such  force  is  required,  but  the 
limb  can,  under  an  anaesthetic,  be 
brought  into  position  by  manual 
manipulation. 

The  dangers  incurred  by  this 
procedure  are  not  so  great  as 
would  be  supposed.  Such  a  vio- 
lent procedure  should  not  be  un- 
dertaken if  there  is  inflammation 
present  at  the  joint,  but  in  the 
early  acute  stages  little  force  is 
required  to  straighten  the  limb. 
The  danger  of  rupture  of  the  ar- 
tery can  be  avoided  by  care.  Sep- 
aration of  the  epiphysis  of  the 
femur  may  take  place,  but  is  cured 
by  the  fixation  requisite  to  treat- 
ment, and  should  not  occur  if  the  force  is  carefully  ap- 
plied. Fracture  of  the  femur  and  tibia  can  be  avoided 
by  care. 

Synovitis. — In  chronic  synovitis  without  effusion  thor- 
ough fixation  is  needed  in  the  early  or  acuter  stages,  with 
or  without  compression.  The  application  of  cold  by  ice- 
bags,  evaporating  lotions,  cold  douches,  or  the  cold  coil 
will  often  be  a  help,  and  in  some  instances  hot  cloths  or 
poultices  relieve  pain.  Counter-irritation,  by  means  of 
tincture  of  iodine  or  blisters,  and  cauterization,  are  of 
doubtful  value  except  as  expectants.* 
In  chronic  synovitis  with  serous  effusion  the  treatment 

*  For  the  treatment  of  acute  synovitis  tlie  reader  is  referred  to  the 
article  Synovitis. 
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3043.— Splint  for 
Traction  on  Knee  at 
any  Angle. 
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is  primarilv  to  cause  the  absorption  of  the  fluid  by  means 
of  compression  and  fixation.  Besides  this,  distraction 
and  protection— one  or  botli— are  needed  if  there  is  danger 
of  extension  of  the  disease  to  the  bone  or  cartilage,  and 
fixation  if  there  is  any  activity  of  disease ;  the  choice  of 
massage,  of  passive  motion  in  later  stages,  or  of  fixation, 
is  a  question  of  judgment  in  each  individual  case,  it  be- 
ing borne  in  mind  that  motion  is  a  normal  function  of  a 
joint,  and  that  massage  may  be  supposed,  by  temporarily 
improving  the  local  circulation,  to  promote  the  absorp- 
tion of  synovial  a?dema  or  its  results,  and,  on  the  other 
hand,  that  anything  which  increases  the  inflammation  in 
a  joint,  like  iU-judged  motion,  is  an  injury. 

'When  the  inflammatory  stage  is  passed  and  there  is  no 
further  danger  of  extension  of  the  disease  to  the  bones  or 
cartilage,  massage,  as  well  as  passive  exercises,  may  be 
allowed.  Twists  and  sudden  jars  are  to  be  avoided,  and 
protection  (crutches  or  splints)  is  advisable  in  the  stage 
of  convalescence  if  the  attack  has  been  at  all  a  severe  or 
protracted  one. 

In  very  resistant  cases  of  simple  chronic  synovitis  the 
joint  should  be  incised  and  explored  to  find  a  cause  if 
possible. 

In  synovitis  with  purulent  effusion  the  joint  should  be 
thoroughly  drained  by  incision  and  washed  out.  If  the 
effusion  is  but  slightly  purulent,  aspiration  and  thorough 
washing  out  will  suffice.  If,  however,  the  pus  is  thick, 
or  caseous  clots  are  present,  the  joint  should  be  freely 
opened  by  straight  lateral  incisions  and  well  washed  out 
with  an  aseptic  fluid.  The  observance  of  strict  aseptic 
precautions  is  of  course  necessary. 

Hydrops  Artieuli. — In  hydrops  articuli  (water  on  the 
knee)  the  treatment  is  such  as  would  promote  absorption 
or  removal  of  the  fluid.  Besides  friction  and  compres- 
sion, which  are  often  sufficient,  aspiration  is  of  great  ser- 
vice. The  procedure  may  be  considered  to  be  free  from 
danger.  The  best  method  of  applying  is  as  follows :  after 
a  thorough  cleansing  of  the  skin,  the  knee  is  bandaged 
with  a  rubber  bandage  to  exei't  slight  pressure,  a  small 
portion  being  left  uncovered  for  the  insertion  of  the  aspi- 
rating needle.  This  is  best  done  at  a  little  distance  from 
the  side  of  the  patella.  The  size  of  the  needle  should  de- 
pend upon  the  character  of  the  fluid  ;  if  thorough  asepsis 
is  carried  out  a  needle  of  large  si/e  or  a  trocar  is  free 
from  danger.  After  the  joint  has  been  aspirated,  the. 
wound  should  be  covered  with  a  piece  of  aseptic  gauze 
or  cotton  and  a  rubber  bandage  applied  over  the  knee.  If 
the  fluid  is  again  effused,  the  joint  can  again  be  aspirated. 

When  reproduction  of  fluid  takes  place,  injection  of 
iodine,  as  in  the  treatment  of  hydrocele,  has  been  recom- 
mended and  used,  but  sometimes  the  results  have  been 
disastrous.  The  injection  of  carbolic-acid  solutions,  or 
of  corrosive-sublimate  solutions,  is  apparently  efficacious, 
as  well  as  thorough  irrigation  of  the  joint  already  men- 
tioned. 

The  treatment  of  chronic  rlieumatoid  arthritis  of  the 
knee  is  the  same  as  that  of  the  same  disease  elsewhere,  as 
may  also  be  said  of  syphilis  and  gout.  In  some  cases  of 
■chronic  rheumatoid  arthritis  protection  is  sometimes  of 
use,  distraction  is  not  necessaiy,  and  fixation  should  be 
applied  only  temporarily.  IMassage,  hot  applications,  and 
■electricity  may  be  of  benefit. 

Loose  Cartilacje. — Tlicic  are  two  methods  for  removal 
of  loose  cartilage  at  tlie  knee:  (1)  The  open  incision,  in- 
troduced by  A.  Pare,  discarded  by  later  surgeons,  in- 
cluding B.  Bell,  who  preferred  amputation  of  the  thigh, 
and  revived  again  since  the  introducti(m  of  aseptic 
surgery;  (3)  the  subcutaneous  extraction,  which  is  done 
as  follows:  the  foreign  body  is  pushed  into  the  external 
upper  cul-de-sac  and  lield  by  tlie  finger  of  an  assistant 
tinder  the  triceps  tendon,  and  by  help  of  another  kept 
from  slipping  up.  An  incision  is  then  made  with  a  teno- 
tome in  the  subcutaneous  tissue,  directly  under  the  syno- 
vial cavity,  and  in  the  synovial  wall,  directly  under  the 
foreign  body,  which  is  forced  out  into  the  cellular  tissue; 
two  weeks  later  the  loose  cartilage  is  removed  by  direct 
incision.  The  difficulties  of  the  second  step,  namely,  re- 
moval of  the  cartilage  from  the  cellular  tissue,  are  great, 


and  several  modern  surgeons  prefer  the  direct  incision  on 
account  of  the  technical  difficulty  of  the  indirect  method 
{Bemie  de  Chirurgie,  1881,  No.  1). 

In  removal  of  a  loose  cartilage  by  direct  incision,  an 
incision  is  made  at  the  side  of  the  patella,  where  the  loose 
body  is  to  be  felt ;  the  strictest  asepticism  is  to  he  ob- 
served. 

Displacement  of  the  Semilunar  Ca/rtilage  (internal  de- 
rangement of  the  knee-joint)  is  the  result  of  a  sprain,  and 
the  symptoms  and  treatment  are  those  of  sprain  at  the 
knee  with  synovitis. 

In  the  severest  cases  an  anaesthetic  is  necessary  in  order 
to  restore  the  cartilage  to  place,  but  after  the  cartilage  is 
replaced  by  manipulation  of  the  joint  immediately  after 
the  accident,  the  knee  is  to  be  flexed  to  its  fullest  extent, 
the  tibia  pulled  upon  as  if  to  draw  it  away  from  the  fe- 
mur, and  rotated ;  the  limb  is  then  suddenly  straightened, 
the  operator  pressing  upon  the  displaced  cartilage  at  the 
same  time.  The  cartilage  sometimes  returns  to  its  place 
with  a  snapping  sensation,  but  often  without  the  pa- 
tient's consciousness.  Frequently  the  patient  learns,  by 
a  sudden  twist  of  the  limb,  to  replace  the  cartilage  him- 
self. In  recurrent  cases  of  dislocation  it  is  necessary  to 
remove  the  cartilage  by  direct  incision. 

Slipping  of  ths  Patella. — Occasionally,  owing  to  an  in- 
jury to  the  lateral  fasciae,  or  to  a  loss  of  tension  of  the 
quadriceps  extensor  muscle,  the  patella  slips  to  the  side, 
interfering  with  locomotion,  and  causing  discomfort. 
The  treatment  has  been  spoken  of  earlier. 

Ankle-joint. — In  the  treatment  of  the  most  fonni- 
dable  affection  of  the  ankle-joint,  viz.,  tibio-tarsal  ostitis, 
protection  from  jar  is  especially  indicated,  as  will  be 
readily  seen,  if  it  be  borne  in  mind  that  in  locomotion  the 
whole  weight  of  the  body  is  borne  at  each  step  upon  the 
comparatively  small  surface  of  the  articulating  portion 
of  the  astragalus.  Fixation  of  the  ankle  in  a  stilt  band- 
age and  allowing  the  patient  to  walk  upon  the  limb,  is  a 
manifest  error,  occasionally  made  possible  through  con- 
fusion of  a  simple  synovitis,  which  at  certain  stages 
needs  fixation,  with  ostitis,  which  should  be  protected 
from  jar  at  all  "stages.  Protection  can  be  furnished 
either  by  means  of  crutches,  or,  more  thoroughly,  by 
means  of  protective  splints  with  perineal  supports.  Pro- 
tective splints,  described  for  the  knee-joint,  are  needed 
in  ostitis  of  the  ankle. 

Fixation  is  of  advantage  in  the  acuter  stages  of  the 
affection,  and  is  readily  furnished  by  means  of  stiff  band- 
ages. 

If  abscesses  form,  they  should  be  incised. 

In  cases  of  tuberculous  disease  of  the  ankle,  with  ex- 
tensive disease  of  bone,  the  decision  to  persevere  in  con- 
servative treatment,  or  to  resort  to  operative  interfer- 
ence, is  one  which  is  based  largel.v  upon  the  patient's 
age,  and  the  circumstances  of  attendant  care. 

In  children,  the  results  of  conservative  treatment  are 
fairly  satisfactory. 

In  adults,  however,  the  treatment  is  much  less  satisfac- 
tory in  advanced  cases.  Excision  or  amputation  is  not 
infrequently  demanded  in  the  worst  cases. 

Operative  interference  consists  of  curetting  the  sinuses 
or  the  removal  of  the  diseased  tarsal  bones.  It  will  be 
found  that  the  latter  procedure  gives  much  the  more  sat- 
isfactory results  when  the  ostitis  has  become  so  exten- 
sive as  to  have  occasional  sinuses;  if  it  has  involved  a 
greater  part  of  the  astragalus ;  and  if  the  curette  is  un- 
reliable as  a  means  of  removing  all  the  disease. 

Chronic  Si/iiorifis  of  the  ankle-joint  is  chiefly  the  result 
of  sprains,  and  the  treatment  should  be  the  same  as  that 
commonly  used  in  the  sprains  of  the  ankle,  viz.,  fixation, 
compression,  massage,  passive  motion,  occasionally  pro- 
tection ;  and  the  period  of  time  required  for  the  employ- 
ment of  these  several  methods  varies  according  to  the 
severity  of  the  attack  and  the  condition  of  the  patient. 

Fixation  is  readily  furnished  by  stiff  bandages,  and 
compression  by  a  rubber  bandage.  Care  should  betaken 
that  the  pressure  comes  upon  the  proper  part  of  the  ankle, 
and  not  upon  the  most  prominent  part,  viz.,  the  malleoli- 
The  parts  requiring  pressure  are  the  depressions  in  front 
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and  behind  the  malleoli,  and  these  should  be  filled  with 
pads  of  cotton  or  felt,  so  that  the  pressure  of  the  bandage 
shall  fall  upon  the  capsule  of  the  joint,  and  not  chiefly 
■on  the  malleoli ;  if  there  is  much  swelling  at  the  ankle, 
this  precaution  is  not  necessary;  but  as  the  swelling 
subsides  the  malleoli  become  more  prominent,  and  would 
bear  the  chief  pressure  of  the  constricting  bandage. 

In  severe  chronic  synovitis  of  the  ankle-joint  the  indi- 
cations are  for  rest,  fixation,  and,  if  swelling  be  present, 
compression.  In  cases  in  which  there  is  danger  of  exten- 
sion of  the  disease  to  the  astragalus  or  tibia,  protection  is 
advisable. 

In  the  lighter  cases  of  synovitis  of  the  ankle-joint,  or 
after  the  inflammatory  stage  has  passed,  the  need  of  per- 
fect fixation  is  not  present,  and  massage,  with  protected 
or  graduated  motion,  will  be  found  of  great  benefit. 

MBTACAnPO-PHALANGBAL  JoiNTS. — In  clironic  affec- 
tions of  the  joints  of  the  anterior  part  of  the  foot  and  of 
the  toes,  it  is  of  ten  desirable  to  allow  locomotion  without 
jar  at  the  joint,  and  to  avoid  the  incumbrance  of  crutches 
or  of  appliances. 

The  sole  devised  by  Mr.  Thomas,  of  Liverpool,  seen  in 
iths  accompanying  diagram,  will  answer  the  indications 


Fig.  3044.— Shoe  lor  Metacarpal  Disease. 

■of  protection  and  fixation,  at  the  same  time  allowing  lo- 
comotion (Fig.  3044,  a). 

The  shoe  worn  by  the  Chinese,  with  a  thick  stiff  sole, 
cut  away  at  a  slant  at  the  toes,  answers  the  same  purpose 
(Fig.  3044,  b). 

It  is  important,  as  a  preventive  measure,  that  shoes 
which  are  too  short  or  which  crowd  the  toes,  should  be 
avoided ;  the  foot  should  also  be  prevented  from  slipping 
forward,  crowding  the  toes  against  the  front  of  the  shoe 
This  can  be  done  by  properly  lacing  the  shoe  against  the 
instep  and  ankle,  and  furnishing  a  sole  of  suiflcient 
length. 

Shouldbr-joint. — Clironic  Synomtis. — In  synovitis  of 
the  shoulder-joint  with  any  active  inflammation,  the  indi- 
cation is  simply  for  rest  and  fixation.  These  are  readily 
secured  by  means  of  a  sling,  and  a  bandage  securing  the 
arm  to  the  side.  Compression  will  be  needed  if  there  are 
swelling  and  effusion,  and  this  is  effected  by  surrounding 
the  joint  with  cotton,  and  covering  the  whole  by  a  felt 
or  hard-rubber  shoulder-cap,  which  is  firmly  bandaged  to 
the  arm  or  shoulder. 

Fixation  should  not  be  continued  longer  than  there  is 
subacute  inflammation,  and  can  be  gradually  discontin- 
ued; the  bandage  which  holds  the  arm  to  the  side  being 
first  discarded,  and  then  later  on  the  sliug. 

The  question  of  the  use  of  forcible  passive  motion  in 
the  convalescent  stage  is  a  vexed  one.  When  the  ad- 
hesions are  chiefly  periarticular,  or  confined  to  portions 
of  the  joints,  and  are  firm,  forcible  motion  under  an  an- 
esthetic will  be  necessary;  but  in  the  majority  of  slight 
cases  gradual  passive  exercises  will  suffice. 

If  the  fixation  is  due  to  muscular  spasm  chiefly,  forci- 
hle  passive  motion  will  be  of  no  use,  as  the  spasm  reflex 
to  the  inflammation  at  the  joint  will  reappear,  after  the 
anaesthetic  is  withdrawn,  as  long  as  the  disease  of  the 
joint  remains. 
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Local  applications  are  to  be  used  at  the  shoulder-joint 
for  the  same  reasons  and  indications  as  at  other  joints. 

Ostitis. — In  tuberculous  ostitis  at  the  shoulder-joint, 
the  indications  for  treatment  are  practically  the  same  as 
those  present  in  chronic  synovitis. 

Distraction  is  not  indicated  in  disease  of  the  shoiilder, 
as,  owing  to  the  laxity  of  the  joint,  the  weight  of  the 
dependent  arm,  if  kept  at  rest,  is  suflicient  to  separate 
the  humerus  from  the  opposing  bone  surface  of  the 
scapular  articulation. 

Abscesses  are  to  be  treated  in  the  usual  way. 

In  the  severest  cases,  excision  of  the  shoulder  is  indi- 
cated, and  excellent  results  are  attained. 

ACROMIO-CLAVrCnLAR  AND  STEKNO-CI.AVICITIiATl  ARTI- 
CULATIONS.— Fixation  and  expectancy  are  all  that  can  be 
done  for  these  joints.  Fixation  can  readily  be  secured  by 
retaining  the  arm,  as  in  disease  of  the  shoulder-joint. 

Eluow-.toint. — Synovitis  of  the  elbow^joint  recovers 
usually  under  fixation,  which  is  readily  obtained  by  fix- 
ation splints,  internal  angular  splints,  external  angular 
splints,  or  a  lateral  splint  to  which  the  arm  is  strapped  or 
bandaged.  These  splints  can  be  made  of  tin  or  paste- 
board, reinforced  with  iron  or  wire  (telegraph  wire),  or 
wood,  and  should  be  fitted  to  the  arm  bent  to  a  right 
angle.  Compression  can  be  effected  by  surrounding  the 
joint  with  cotton  and  bandaging  it  with  an  elastic  rubber 
bandage.  In  time  fixation  by  splints  can  be  discontin- 
ued, and  the  support  of  a  sling  alone  be  relied  on,  with 
passive  exercises  and  massage.  In  cases  of  ostitis  the 
treatment  is  the  same,  except  that  a  much  greater  length 
of  time  is  required,  and  abscesses  needing  to  be  incised 
may  supervene. 

In  the  sevei'est  cases,  excision  offers  the  readiest  chance 
of  cure. 

Wrist. — The  treatment  of  disease  of  the  wrist-joint  is 
to  be  conducted  on  the  same  principles  as  that  of  the 
other  joints,  and  consists  chiefly  of  fi'xation,  by  means  of 
palmar  splints,  and  compression.  It  may  be  mentioned, 
in  regard  to  tuberculous  ostitis  of  the  wrist,  that  excision, 
till  recently  rejected  as  an  unjustifiable  procedure,  is  of 
more  assistance  than  has  hitherto  been  supposed.  It  is, 
of  course,  indicated  only  in  the  severest  cases.  Excellent 
results  have  been  obtained  by  this  procedure,  chiefly  in 
adolescents  and  young  adults. 

Other  Joints.  — Diseases  of  the  sacro-iliac  articulation, 
and  of  the  temporo-maxillary  articulation,  are  treated 
elsewhere  in  this  work  (see  under  Sacro-IUae  Disease,  and 
Jmcs,  etc.)  The  treatment  of  the  remaining  joints  re- 
quires no  especial  mention.  Edward  W.  Bi'adford. 

Bobert  W.  Lovett. 

JOINTS,  INJURIES  TO.— The  injuries  from  which 
joints  suffer  are  dislocations,  sprains,  concussions,  and 
wounds.  Dislocations  are  considered  elsewhere;  the 
other  injuries  are  the  subjects  of  this  article. 

Sprains  (Distortions). — A  sprain  is  a  severe  wrenching 
of  a  joint  followed  by  stretching  or  tearing  of  one  or 
more  of  its  ligaments  with  effusion  of  serum  or  blood 
into  the  joint  cavity,  the  extra-articular  tissues,  or  both. 
They  ai-e  caused  as  a  rule  by  the  same  .sort  of  violence, 
though  in  lesser  degree,  as  that  which  produces  disloca- 
tions ;  that  is,  by  forced  movements  carried  beyond  their 
physiological  limits,  or  by  movements  at  variance  with 
the  normal  mechanism  of  the  joint  (Tillmans). 

Sprains  are  most  common  in  early  and  middle  life,  and 
they  occur  frequently  in  joints  that  have  previously  suf- 
fered from  sprain,  in  persons  with  undeveloped  muscles, 
relaxed  ligaments,  or  deformed  limbs.  Sprains  of  the 
ankle-joint  and  wrist- joint  are  most  common  owing  to 
the  relation  which  these  joints  bear  to  locomotion  and 
prehension ;  the  articulations  of  the  foot,  especially  the 
calcaneo-astragaloid  and  the  medio-tarsal,  and  the  meta- 
carpo-phalangeal  joints  also  suffer  frequently  and  for  the 
same  reason.  The  knee  is  sprained  much  less  frequently 
than  would  be  supposed  from  its  relation  to  locomotion 
and  the  weight  of  the  body,  and  the  enartJirodia,  owing 
to  their  wide  range  of  motion  and  the  strong  muscles  sur- 
rounding them,  seldom  suffer  from  sprains. 
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P«</jo%^.— Sprains  are  of  all  degrees  of  severity  from 
the  trifling  wrench,  the  effects  of  which  quickly  disap- 
pear, to  the  violence  sufficient  to  produce  a  fracture  or 
dislocation.  A  sprain  is,  in  fact,  a  dislocation  of  greater 
or  lesser  degree  in  which  the  bones  have  returned  at  once 
to  their  normal  relation.  In  severe  cases,  the  ligaments, 
being  inelastic,  give  way  and  are  partially  or  completely 
divided  or  are  detached  from  their  insertions ;  the  tendi- 
nous sheaths  and  contiguous  muscles  are  often  torn, 
sometimes  at  a  considerable  distance  from  the  articula- 
tion, and  tendons  are  frequently  displaced  or  severed 
from  their  insertions.  The  blood-vessels  in  and  around 
the  joint  may  be  ruptured,  causing  the  joint  cavity 
or  the  surrounding  tissues  to  be  filled  with  blood.  The 
line  of  displacement  in  sprains  usually  takes  the  direc- 
tion in  which  there  is  normally  least  motion ;  in  thehinge 
joints  it  is,  therefore,  lateral.  Through  this  unnatural 
motion,  the  synovial  membrane  is  unfolded  on  one  side, 
on  the  other  it  is  compressed,  crushed,  and  often  torn 
(Sajous'  "  Annual ").  The  ends  of  the  bones  are  contused 
and  sometimes  fractured.  Common  examples  of  the 
latter  are  found  in  the  lower  end  of  the  fibula,  the  internal 
malleolus,  and  the  lower  end  of  the  radius.  To  this  the 
term  sprainfracture  is  applied  by  some ;  others  limiting  the 
application  of  this  term  to  those  cases  in  which  a  ligament 
or  tendon  carries  away  a  portion  of  the  cortex  of  the  bone 
to  which  it  was  attached.  A  fracture  of  the  lower  end 
of  the  external  malleolus,  complicating  a  sprain  of  the 
ankle,  may  be  unrecognized  and  may  serve  to  explain 
many  cases  of  ankylosis  following  an  apparently  simple 
sprain  of  this  joint  (Callender).  The  articular  cartilages 
are  bruised,  broken,  or  detached.  The  reactionary  in- 
flammation which  affects  these  tissues,  the  increase  in 
synovial  fluid,  the  oedema  of  the  soft  structures,  and  the 
ecchymosis  need  only  be  mentioned. 

Symptoms. — The  first  symptom  is  instantaneous  and 
usually  severe  pain  in  the  joint,  accompanied  by  an  im- 
pairment or  total  loss  of  function.  The  pain  is  charac- 
teristic of  injury  to  ligaments,  which  are  not  sensitive  to 
cutting,  but  react  quickly  to  twisting,  etc.,  a  condition 
which  may  serve  to  protect  articulations.  Nausea  and 
vomiting  are  often  present  even  in  sprains  of  minor  de- 
gree. Swelling,  due  to  extravasation  of  blood  into  the 
joint  or  periarticular  tissues,  and  most  noticeable  where 
there  is  least  resistance  from  ligaments,  rapidly  follows, 
obliterating  the  norinal  outlinesof  the  joint.  In  mild 
cases  the  swelling  may  at  first  be  very  slight ;  it  is  often 
increased,  however,  by  a  subsequent  synovitis.  Evi- 
dences of  inflammation  soon  supervene.  Pain  and  ten- 
derness continue,  and  after  a  few  days  indistinct  crepi- 
tation may  be  noticed  on  movement  of  the  joint,  caused 
by  a  deposit  of  plastic  matter  in  the  contiguous  soft  tis- 
sue, the  tendinous  sheaths,  or  the  articular  cartilages. 
Pain  and  weakness  may  persist  for  a  long  time  even  after 
other  inflammatory  symptoms  have  apparently  subsided ; 
•  they  result  usually  from  incomplete  union  of  the  torn 
capsule,  from  overdistention  of  the  capsule  by  synovitis, 
or  from  adhesions.  Ecchymosis,  due  to  extravasation 
into  the  soft  parts,  appears  quite  early;  when  due  to 
blood  in  the  joint  cavity,  it  appears  much  later.  Acute 
suppuration  in  a  sprained  joint  is  rare,  unless  the  patient's 
general  condition  is  greatly  depressed.  In  slight  sprains 
the  pain  and  swelling  quickly  subside  and  the  functions  of 
the  joint  are  soon  restored ;  in  severe  ones,  with  involve- 
ment of  the  bones,  cartilages,  or  contiguous  structures, 
inflammation  is  increased  and  convalescence  correspond- 
ingly delayed;  Stiffness  of  the  joint  often  persists  after 
the  inflammatory  symptoms  have  subsided  and  sometimes 
there  follow  rigidity  and  wasting  of  the  muscles. 

Diagnosis. — As  a  rule  the  diagnosis  is  easily  made. 
The  gap  in  a  torn  ligament,  especially  a  lateral  one,  may 
be  seen  and  felt ;  and  by  the  sense  of  touch  a  complicating 
fracture  is  usually  detected  with  ease.  Marked  swelling 
often  obscures  the  bony  landmarks  around  a  joint,  and 
in  such  cases  firm  and  continued  pressure  over  these 
prominences  will,  by  displacing  the  fluids  in  the  infiltrated 
tissues,  determine  their  situation ;  should  they  correspond 
in  location  and  mobility  to  the  sound  side,  the  question 


of  fracture  or  dislocation  may  be  dismissed.  The  swell- 
ing may  be  so  great,  however,  that  a  comijlicating  frac- 
ture may  be  difficult  of  detection,  and  when  the  fracture 
is  incomplete  or  impacted  a  diagnosis  is  impossible.  In 
this  case  the  Roentgen  ray  is  of  great  aid  in  diagnosis, 
and  should,  when  available,  always  be  used;  when  it  is. 
not  possible  to  employ  the  a;-ray  an  anaesthetic  should  be 
administered.  Epiphyseal  separations  in  children  re- 
semble sprains  closely  and  for  their  differentiation  the- 
ic-ray  or  an  anaesthetic  is  required. 

Ti-eaiment. — The  treatment  of  course  varies  with  the 
extent  of  the  injury,  but  there  are  certain  indications  com- 
mon to  all  cases,  the  most  important  of  which  are  the 
following :  (1)  check  extravasation ;  (2)  prevent  and  sub- 
due inflammation;  (3)  relieve  pain;  (4)  promote  absorp- 
tion ;  (5)  obtain  repair  of  the  torn  ligaments ;  (6)  restore- 
the  function  of  the  joint. 

Slight  sprains  need  little  treatment  but  a  vast  amount 
of  care ;  indeed  it  is  the  slight,  unheeded,  and  therefore 
untreated  sprains  that  are  most  frequently  followed  by 
structural  changes  in  the  joint.  Following  a  mild 
sprain  the  joint  should  at  once  be  immobilized  by  a 
suitable  splint  or  bandage  and  cold  should  be  employei 
by  means  of  the  ice  bag  or  Leiter's  coil.  Cold  checks, 
extravasation  better  than  heat,  which  in  the  early  stages, 
tends  rather  to  increase  the  bleeding;  it  also  prevents  in- 
flammation, controls  pain,  and  gives  great  comfort  to  the- 
patient.  To  promote  absorption  and  restore  the  func- 
tion of  the  joint  there  is  nothing  as  good  as  massage, 
which  should  be  begun  on  the  second  or  third  day.  It 
may  at  first  cause  pain,  in  which  case  only  gentle  strok- 
ing should  be  employed,  beginning  not  over  the  tender 
and  swollen  joint,  but  on  the  healthy  tissues  above  and 
below,  and  stroking  in  the  direction  of  the  returning 
lymph  currents.  During  manipulation  the  limb  should 
be  kept  in  the  most  comfortable  position  and  the  greatest 
extent  of  the  palmar  surface  of  the  hand  should  be  ap- 
plied. The  first  application  should  last  for  from  ten  to- 
fifteen  minutes,  and  kneading  or  passive  motion,  if  pain- 
ful, should  not  be  employed.  After  massage  return  to- 
the  splint  and  cold  for  another  twenty-four  hours;  then 
repeat  the  massage,  keeping  it  up  for  at  least  half  an  hour 
(Cheyne).  From  this  time  onward  the  splint  and  cold 
may  be  discontinued ;  instead,  pressure  by  means  of  cot- 
ton and  an  elastic  or  flannel  bandage  may  be  applied  in 
the  intervals  between  two  successive  massagings,  which: 
should  be  employed  as  often  as  once  or  twice  a  day. 
Passive  motion  may  be  begun  with  the  massage  as  soon 
as  the  comfort  of  the  patient  will  permit.  When  an  ar- 
ticulation of  the  lower  extremity  is  involved,  the  patient 
should  go  to  bed ;  when  the  upper  extremity  is  implicated, 
the  limb  should  be  held  in  a  sling. 

Severe  Sprains  are  governed  in  their  treatment  by  the- 
same  general  indications.  Immobilization  should  be  se- 
cured at  once  and  continued  for  several  days,  depending 
on  the  severity  of  the  case.  Immobilization  for  more 
than  a  few  days,  as  under  the  older  methods,  is  objection- 
able because  adhesions  are  apt  to  form,  thus  causing 
impairment  of  function,  and  because,  when  there  is  a  tu- 
berculous taint,  proper  conditions  for  a  localized  tuber- 
culosis are  established  (Mumford).  Adequate  fixation  of 
the  joint  may  be  secured  by  encasing  it  in  cotton  beneath 
a  plaster-of-Paris,  silicate  of  soda,  or  starch  splint,  the 
patient  remaining  in  bed  if  the  lower  limb  is  involved  or 
wearing  a  sling  if  the  upper  extremity  is  injured.  To' 
limit  effusion  and  control  the  pain  cold  should  be  applied. 
For  promoting  absorption  and  restoring  joint  function 
massage  is  the  most  effective  agent.  The  proper  time  to 
begin  its  application  cannot  be  arbitrarily  laid  down. 
Lovett  believes  that  severe  cases  should  receive  absolute- 
fixation  and  rest  for  a  few  days,  when  there  may  be  sub- 
stituted an  adjustable  splint  which  can  be  removed  every 
day  and  thus  enable  the  surgeon  to  note  the  progress 
of  the  case.  With  the  subsidence  of  acute  symptoms 
massage  should  be  begun,  and  it  should  be  continued 
thereafter  once  or  twice  every  day.  In  the  intervals; 
between  the  sittings,  pressure  by  means  of  cotton  and 
the  adjustable  splint,  later  by  an  elastic  or  flannel  bandage^ 
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may  be  applied.  Alternating  hot  and  cold  douches  last- 
ing for  a  few  itioments  will  heighten  the  effect  of  the 
massage.  Passim  motion  should  be  begun  as  soon  as 
possible,  but  not  until  after  it  ceases  to  provoke  pain ;  it 
should  be  practised  with  gentleness  and  care,  the  range 
being  gradually  increased  and  pains  talten  not  to  strain 
an  injured  ligament.  Under  this  treatment  a  period  of 
two  or  three  weeks  often  suffices  to  put  a  joint,  suffering 
from  a  sprain  of  average  severity,  in  condition  for  care- 
ful use  (Mumford).  Treatment  should  be  continued  for 
three  weeks  more,  however,  and  an  elastic  bandage  may 
he  worn  with  comfort  and  increased  security  for  a  further 
period  of  six  weeks  (Cheyne).  The  time  to  begin  walk- 
ing or  using  the  joint,  like  the  beginning  of  massage  or 
passive  motion,  cannot  be  arbitrarily  stated.  It  should 
be  attempted  with  great  care,  and  the  trials  should  be 
made  at  frequent  intervals  but  for  very  short  periods  of 
time.  As  the  pain  caused  by  these  efforts  diminishes, 
the  use  of  the  affected  part  may  be  increased. 

When  a  Uga/ment  has  been  toi'n  across,  the  case  must  be 
treated  with  increased  caution.  A  splint  specially  de- 
signed to  support  the  injured  ligament  should  be  applied 
and  kept  in  position  for  about  six  weeks ;  this  length  of 
time  being  necessary  for  ligamentous  repair.  To  prevent 
the  formation  of  adhesions,  massage  and  passive  motion 
should  be  employed  with  great  care,  so  as  not  to  disturb 
the  injured  ligament.  When  a  ligament  has  been  torn 
from  its  insertion,  or  has  carried  away  a  cortical  fragment 
of  bone,  the  same  treatment  is  applicable. 

A  large  effusion  of  blood  into  the  joint  cavity  indicates 
a  severe  injury,  one  liable  to  be  followed  by  synovitis 
and  perhaps  by  adhesions  and  ankylosis.  If  the  effusion 
keeps  on  increasing  after  the  first  day,  or  fails  to  be  read- 
ily absorbed,  it  should  be  aspirated  under  the  strictest 
aseptic  precautions.  Afterward  the  treatment  follows 
the  usual  course.  "In  these  more  severe  cases  three 
weeks'  rest  or  more  should  be  insisted  on  before  the  joint 
is  allowed  to  be  used  "  (Cheyne). 

The  patient  should  be  given  a  light  and  properly  se- 
lected diet,  and  his  bowels  should  be  made  to  act  with 
regularity.  In  severe  cases  in  which  the  pain  has  not 
been  controlled  by  rest  and  cold,  internal  anodynes  should 
be  administered. 

Strapping  (Fig.  3045),  a  method  of  treatment  particu- 
larly suited  to  sprains  of  the  ankle  and  tarsal  joints,  was 
first  recommended  by  Cotterell  and  Gibney.  The  latter 
describes  the  method  substantially  as  follows :  Ordinary 
rubber  adhesive  plaster  is  cut  into  strips  one  inch  wide, 
and  of  two  lengths,  respectively  twelve  and  eighteen 
inches.  If  the  patient  is  seen  early  and  before  the  swell- 
ing is  marked,  the  joint  may  be  strapped  at  once.  After 
the  examination  is  made,  massage  should  be  employed  for 
five  minutes,  the  foot  being  elevated  and  relaxed.  Then, 
the  foot  and  lower  leg  having  been  shaven,  the  first,  a 
horizontal  strip,  is  applied,  in  such  a  manner  as  to  lie 
parallel  with  and  just  above  the  border  of  the  sole,  its  ex- 
tremities ending  just  behind  the  great  and  little  toes  re- 
spectively. The  second,  a  vertical,,  strip  is  next  applied ; 
it  should  begin  a  short  distance  above  the  ankle  on  the 
side  least  injured  and  should  end  half-way  up  the  leg  on 
the  side  of  greatest  injury,  where  the  ligaments  need  and 
therefore  receive  the  greatest  support.  This  second  strip 
crosses  the  first  at  right  angles,  and  lies  parallel  with  the 
tendo  Achillis.  Then  horizontal  and  vertical  strips,  each 
overlapping  its  predecessor  one-half,  are  alternately  ap- 
plied; the  vertical  ones  coming  gradually  forward,  the 
horizontal  rising,  until  the  whole  ankle  is  enclosed,  leav- 
ing out  the  point  of  the  heel  and  a  strip  on  the  front  of 
the  leg  and  the  dorsum  of  the  foot,  a  precaution  which 
prevents  circular  constriction  and  strangulation.  The 
strips  are  all  drawn  tightly,  and  just  beneath  the  malleoli 
the  horizontal  ones  are  reinforced  by  being  doubled.  A 
gauze  or  flannel  bandage  placed  over  the  strips  Will  cause 
them  to  adhere  tightly  and  will  further  strengthen  and 
secure  the  articulation.  The  patient  should  put  on  his 
hoot  and  stocking  and  begin  to  walk  at  once ;  indeed,  he 
may  walk  rather  freely,  provided  it  causes  no  pain  what- 
ever or  only  a  small  amount.    A  cane  usually  affords 


sufficient  aid,  and  crutches  as  a  rule  should  not  be  al- 
lowed, because  the  patient,  depending  on  them,  does  not 
give  sufiicient  motion  to  the  injured  joint.  The  foot 
should  be  flexed  to  slightly  less  than  a  right  angle  while 
the  straps  are  being  applied;  this  position  is  comfortable 
and  permits  the  wearing  of  a  low-heeled  boot.  The  dress- 
ing should  be  removed  and  reapplied  at  the  end  of  a 
week,  and  two  or  three  dressings  usually  effect  a  cure. 


Fig.  3045.— Cotterell  and  Glbney's  Method  ot  Strapping  for  Sprain 
of  Ankle. 


Gibney  condemns  the  routine  use  of  fomentations,  plas- 
ter of  Paris,  and  bandages.  Strapping  is  applicable  to 
both  early  and  late  stages  of  sprains,  serving  to  fix  the 
joint  and  limit  effusion  in  the  former,  to  fix  the  joint  and 
promote  absorption  in  the  latter.  In  severe  cases,  com- 
plicated with  fracture,  blebs,  etc. ,  the  application  of  strap- 
ping would  of  necessity  be  delayed  for  a  few  days,  and 
even  in  the  severe  though  uncomplicated  cases,  seen  late, 
with  much  swelling,  it  might  perhaps  be  better  first  to 
reduce  the  swelling  by  immobihzation,  elastic  bandaging, 
and  elevation.  Under  the  treatment  by  strapping,  pa- 
tients are  able  to  attend  to  business  and  the  function  of 
the  part  is  completely  restored  much  earlier  than  by  other 
methods.  It  is  applicable  to  other  joints  than  the  ankle. 
When  both  lateral  ligaments  have  suffered  equally,  the 
vertical  strips  may  begin  and  end  at  the  same  level.  In 
severe  cases,  in  which  the  swelling  of  the  foot  and  toes  is 
great  and  the  whole  ankle  must  be  strapped,  leaving  no 
portion  uncovered,  it  is  necessary  carefully  to  strap  each 
toe. 

Static  electricity  and  superheated  air  are  also  advocated 
in  the  treatment  of  acute  sprains. 

Sequela  and  Prognosis. — Obstinate  neuralgic  pains,  pa- 
roxysmal or  continuous,  and  usually  exaggerated  by 
barometric  changes,  not  infrequently  follow  a  sprain. 
To  relieve  them,  when  all  other  methods  have  failed,  it 
may  be  necessary  to  cut  the  nerve  filaments  supplying 
the  joint.  Stiffness  more  or  less  marked  may  persist  for 
a  longer  or  shorter  period,  but  it  usually  yields  to  the 
treatment  already  advised.  In  rare  instances,  a  joint 
may  suffer  at  intervals  of  weeks  or  even  months  from 
attacks  of  acute  or  subacute  inflammation,  a  condition 
referred  to  as  "irritable  joint."  Counter-irritation,  with 
immobilization,  commonly  affects  a  speedy  cure.  The 
prognosis  will  depend  on  the  joint  involved,  the  extent 
of  the  injury,  the  habit  and  physical  condition  of  the  pa- 
tient, and  the  promptness  and  efliciency  of  the  treatment. 
In  the  gouty  and  rheumatic,  the  joint  inflammation  is 
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generally  tedious  and  chronic,  yielding  only  to  local, 
combined  witb  constitutional  treatment  (witli  iodides, 
colchicum,  etc.);  while  in  scrofulous  patients  chronic 
osteitis,  synovitis,  or  extensive  destructive  (tuberculous) 
disease  of  the  joint  may  follow.  E.xtensive  hemorrhage 
into  the  joint  cavity  renders  the  prognosis  more  grave. 

Ankylosis  of  a  varying  degree  will  follow  in  a  certain 
number  of  cases ;  for  its  relief  passive  motion  and  mas- 
sage combined  with  the  use  of  superheated  air  may  be 
employed.  For  the  relief  of  the  so-called  false  ankylosis, 
particularly  that  following  traumatism,  Gwyer  strongly 
recommends  the  use  of  static  electricity ;  but  that  it  is  as 
valuable  as  the  measures  referred  to  above  is  e.xtremely 
doubtful.  When  the  adhesions  are  very  strong  it  may  be 
necessary  to  "  break  them  up  "  under  an  anaesthetic  {hi-ise- 
meiit  force),  after  which  the  case  must  be  treated  as  one 
of  acute  sprain— that  is,  by  cold,  massage,  and  passive 
motion;  othervrise  the  adhesions  will  reform.  It  may 
indeed  be  necessary,  in  making  the  necessary  passive  mo- 
tion, to  administer  an  anaesthetic  several  times.  When 
wasting  of  the  muscles  has  occurred,  faradism  should  be 
employed.  Finally  it  may  happen,  despite  all  possible 
caution,  that  the  joint  remains  weak  and  troublesome  for 
a  lifetime,  ankylosis  may  persist,  or  destructive  joint 
changes  develop,  causing  great  suffering,  from  which 
patients  are  relieved  only  by  excision  or  amputation. 
Wlien  ankylosis  is  imminent,  the  position  of  the  limb 
should  be  such  as  to  make  it  as  useful  as  possible  after 
stiffness  is  complete. 

CoKTuaiOKS  result  from  falls  or  from  blows  with  a 
blunt  instrument.  They  may  be  divided  into  diirct  and 
indirect;  the  former  are  produced  by  violence  acting  di- 
rectly on  the  joint;  the  latter  by  cmitre-ooup. 

Indirect  contusions  are  often  spoken  of  as  concussions ; 
those  of  the  hip,  for  example,  are  caused  by  a  fall  on  the 
foot  or  trochanter.  The  principal  injury  in  this  variety 
of  contusion  is  found  in  tlie  articular  cartilages  which 
have  been  more  or  less  bruised.  The  other  structures  of 
the  joint  may  be  injured,  however,  and  sometimes  there 
results  an  impacted  fracture. 

Direct  contusions  are,  of  course,  closely  allied  to  con- 
tused vvrounds  of  joints  (see  contused  wounds),  the  differ- 
ence being  largely  one  of  degree.  Here  the  chief  injury 
is  to  the  periarticular  soft  structures  and  the  synovial 
membrane.  In  slight  contusions  there  may  be  nothing 
more  than  a  bruising  of  the  periarticular  tissues,  with 
perhaps  slight  extravasation  of  blood.  Severe  contu- 
sions, on  the  other  hand,  may  be  associated  with  lacera- 
tion of  ligaments  or  synovial  membrane,  chipping  or  de- 
tachment of  the  cartilages,  injury  to  the  ends  of  the  bone, 
fracture  or  dislocation,  and  an  effusion  of  blood  into  the 
joint. 

Symptoms. — Besides  the  local  evidences  of  contusion 
there  will  be  an  effusion  of  blood  into  the  joint,  some- 
times so  marked  as  to  make  the  joint  tense.  In  the  lat- 
ter instance  flexion  of  the  Joint  occurs,  because  in  this 
position  the  limb  is  most  comfortable  and  the  joint  has 
the  greatest  capacity.  Infiltration  of  the  skin  and  an 
ecchymosis  appearing  early  if  the  contusion  is  direct, 
much  later  if  indirect,  will  be  observed.  Pain  and  dis- 
turbance of  function  will  vary  in  proportion  to  the  de- 
gree of  injury  inflicted. 

The  diagnosis  will  depend  on  the  history  and  signs  of 
a  trauma  of  the  joint,  on  the  subsequent  swelling  from 
effusion  into  the  joint,  and  on  the  pain,  tenderness,  and 
loss  of  function.  When  there  is  a  suspicion  of  injury  to 
the  bones  or  cartilages,  an  anaesthetic  should  be  adminis- 
tered, and  in  every  case  the  .tray  will  give  valuabli;  aid. 
The  possibility  of  hfemophilia  or  scurvy  having  produced 
the  effusion  must  be  kept  in  mind. 

In  a  healthy  subject,  the  recovery  from  a  slight  con- 
tusion is  usually  rapid  and  complete;  but  if  the  subject 
is  delicate  or  tuberculous,  there  may  result  tuberculous 
disease,  or  abscess  of  the  joint,  or  the  bones  may  necrose 
or  a  sarcoma  develop.  A  non-tuberculous  abscess  is  rare ; 
it  may  result  from  infection  in  the  superficial  tissue  and 
subsequent  extension  to  the  deeper  parts  and  to  the  ar- 
ticulation, or  it  may  be  due  to  infection  of  the  effused 


blood  by  germs  carried  by  the  circulation.  Tuberculosis 
of  the  joint  is  a  much  more  common  event.  In  the  aged 
a  contusion  may  result  in  a  chronic  arthritis  with  rough- 
ening of  the  cartilages,  in  calcareous  deposits,  or  in  ab- 
sorption of  the  articular  ends  with  shortening  and  loss  of 
function.  In  severe  contusions,  associated  with  lacera- 
tion of  ligaments  and  synovial  membrane,  and  charac- 
terized by  effusion  into  the  joint,  the  injury,  if  carefully 
treated,  may  result  in  absorption  of  the  effusion  and  com- 
plete restoration ;  but  often  there  is  left  behind  a  mass  of 
fibrous  tissue  which  interferes  with  motion  and  causes 
more  or  less  ankylosis.  If  the  articular  cartilages  have 
become  detached  and  absorbed,  the  ankylosis  may  and 
likely  will  be  bony.  Severe  contusions  may  also  be  fol- 
lowed by  gangrene  of  the  skin  and  subcutaneous  tissues, 
or  suppuration  may  develop  in  the  joint. 

Treatment. — Both  slight  and  severe  contusions  must  be 
treated  with  the  utmost  care.  Rest  and  the  application 
of  cold  were  formerly  widely  employed,  but  rest,  if  too 
prolonged,  is  now  considered  harmful,  since  it  permits 
the  organization  of  the  effusion  into  connective  tissue  and 
thus  favors  the  production  of  ankylosis.  Ice  should  he 
used  only  in  the  early  stages  to  control  the  pain,  and 
warmth  may  be  more  agreeable  and  quite  as  effective. 
The  treatment  of  contusions  is  the  same  as  that  of  sprains. 
Massage  begun  early,  intermittent  elastic  bandaging,  and 
passive  motion,  which  promotes  absorption,  lessen  the 
possibility  of  ankylosis  and  hasten  recovery.  The  same 
rules  gove'rn  the  employment  of  massage  in  contusions  as 
in  sprains. 

When  the  joint  is  overdistended  by  effusion,  it  may, 
under  the  strictest  aseptic  precautions,  be  aspirated; 
and  when  suppuration  occurs,  drainage  and  irrigation 
should  be  employed.  A  fracture  complicating  a  contu- 
sion of  joints  must  of  course  be  treated  by  splints,  but 
these  should  be  removed  every  six  or  eight  days  (oftener 
in  the  later  stages),  and  a  new  splint,  changing  the  posi- 
tion of  the  joint,  should  be  applied.  Massage  and  pas- 
sive motion  should  be  employed  when  the  splints  are 
changed.  If  ankylosis  is  imminent,  the  limb  should  he 
placed  in  that  position  which  is  likely  to  make  it  most 
useful. 

Wdunds. — Wounds  of  joints  are  either  non-penetrat- 
ing or  penetrating.  The  former  are  as  a  rule  only  seri- 
ous when  comijlicated  by  suppuration,  which  may  sub- 
sequently invade  the  joint;  they  should  be  treated 
antiseptically,  the  parts  being  thoroughly  immobilized. 
Penetrating  wounds,  on  the  other  hand,  are  among  the 
most  serious  of  injuries,  involving  not  only  the  useful- 
ness of  the  limb,  but  often  the  life  of  the  patient.  They 
maybe  subdivided  into:  (1)  incised,  (3)  punctured,  (3) 
contused,  (4)  lacerated,  and  (5)  gunshot. 

Symptoms. — The  symptoms  vary  according  to  the  joint 
involved,  the  extent  and  nature  of  the  injury,  and 
whether  or  not  infection  has  occurred.  There  are  pres- 
ent, of  course,  the  local  evidences  of  a  wound  from 
which  blood  is  escaping  and  usually  synovial  fluid.  The 
latter  may  come  from  a  bursa  or  tendinous  sheath,  but 
its  escape  in  any  quantity  should  be  regarded  as  evi- 
dence of  joint  penetration:  and  since  many  of  the 
larger  bursts  ai'c  connected  with  the  joint,  it  is  well  to 
assume  that  in  every  case  in  which  there  is  an  escape  of 
synovial  fluid  the  articular  cavity  has  been  invaded. 
When  the  wound  is  not  too  large  and  infection  has  not 
occurred,  the  borders  of  the  wound  soon  adhere,  the 
synovia  ceases  to  flow,  and  the  wound  will  heal  without 
inflammation  or  permanent  disturbance  of  the  joint  func- 
tion ;  or  a  mild  inflammation  with  a  serous  or  sero-flbrin- 
ous  synovitis  may  occur,  but  the  symptoms  soon  subside. 
In  infected  cases  the  time  at  which  the  inflammatory 
symptoms  appear  will  depend  on  whether  infection  has 
occurred  at  the  time  of  the  accident  or  later.  In  one 
group  of  cases  the  sides  of  the  wound  quickly  unite,  but 
on  the  third,  fourth,  or  fifth  day  evidences  of  inflamma- 
tion appear  and  rapidly  increase ;  there  are  high  fever  and 
the  constitutional  symptoms  of  infection ;  the  joint  be- 
comes tender,  painful,  and  swollen,  losing  its  normal  out- 
line; the  skin  becomes  red  and  tense,  and  the  site  of  the 
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wound  Is  red,  swollen,  and.evcn  fluctuating.  If  the  bor- 
ders of  the  wound  are  separated,  pus  may  appear.  A 
second  group  of  cases  runs  a  more  acute  course,  particu- 
larly those  in  which  there  is  a  large  effusion  of  blood  into 
the  joint.  In  these  the  local  and  constitutional  symp- 
toms of  suppuration  appear  within  twenty -four  hours, 
and  unless  the  joint  is  freely  opened  and  drained  the  re- 
sults are  most  unfavorable ;  indeed,  it  may  be  necessary  to 
resect  in  order  to  avoid  the  gangrene  which  may  occur, 
accompanied  by  the  constitutional  evidences  of  sepsis. 
In  still  another  group  of  cases  the  course  is  more  sub- 
acute and  the  joint  exudate,  while  large,  is  not  strictly 
suppurative,  but  looks  like  cloudy  synovia  mixed  with 
flakes  containing  pus  cells.  The  most  severe  cases  are 
those  septic  or  gangrenous  inflammations  of  the  joint  in 
which  death  occurs  from  septicasmla  as  early  as  on  the 
fourth  or  fifth  day  (Tillmans). 

Diagnosis.— la.  extensive  wounds  the  diagnosis,  as  a 
rule,  can  be  made  by  inspection,  and  the  cartilages  and 
other  internal  structures  of  the  joint  may  be  seen  and 
felt.  In  punctured  and  small  incised  wounds  the  diag- 
nosis is  based  on  the  history  of  the  case,  the  character  of 
the  agent  producing  the  wound,  and  the  escape  of  syno- 
vial fluid.  The  agent  producing  the  wound  should, 
when  possible,  be  examined  to  determine  its  physical 
properties,  the  probability  of  its  having  penetrated,  and 
whether  or  not  a  piece  may  have  broken  from  it  and  re- 
mained in  the  joint.  The  synovial  fluid,  as  pointed  out, 
may  come  from  the  joint,  a  tendinous  sheath,  or  a  bursa; 
if  the  last  is  one  not  connected  with  a  joint,  the  fluid  will 
escape  only  in  small  quantity.  Probing  to  determine 
whether  or  not  a  wound  has  penetrated  is  allowable  only 
under  tlie  most  rigid  aseptic  precautions ;  even  then  it 
is  conceivable  that  germs  may  be  carried  from  the  sur- 
face wound  into  the  joint.  Often  the  woimd  has  already 
closed  when  the  case  is  first  seen,  and' one  must  await  de- 
velopments. At  the  first  sign  of  inflammation,  local  or 
constitutional,  an  examination  of  the  blood  for  leucocy- 
tosis  should  be  made  and  some  of  the  exudate  in  the  joint 
should  be  drawn  off,  for  purposes  of  examination,  by 
means  of  a  sterilized  hypodermic  needle. 

Treatment. — All  wounds  of  joints  should  invariably 
be  treated  with  the  strictest  aseptic  precautions.  In  a 
fresh  case,  if  the  wound  is  a  small,  incised,  or  punctured 
one,  and  the  flow  of  sj'novia  warrants  the  belief  that 
septic  influences  have  not  as  yet  gained  admission  to  the 
joint,  then  the  wound  and  neighboring  skin  should  be 
thoroughly  cleansed  in  a  strong  antiseptic  solution,  a 
copious  dressing  should  be  applied,  and  the  limb  immo- 
bilized. Some  surgeons  recommend  the  immediate  su- 
turing of  the  wound  under  such  circumstances,  which 
course  will  be  the  more  rapidly  followed  by  repair ;  but 
it  is  evident  that  the  wound  should  be  closed  only  when 
it  is  certain  that  there  is  no  infection.  In  the  absence  of 
this  assurance,  it  is  better  to  dust  with  iodoform  and 
lightly  pack  the  wound.  When  no  infection  has  occurred, 
repair  is  rajDid  and  the  joint  functions  are  not  impaired. 
If,  at  a  later  date,  the  constitutional  and  local  symptoms 
(fever  with  SAvelling  of  the  joint  and  pain)  warrant  the 
hehef  that  an  acute  suppurative  inflammation  has  devel- 
oped, then  the  joint  cavity  should  be  freely  opened,  care- 
fully drained,  and  irrigated  with  a  1  :  2,000  bichloride  so- 
lution. It  should  be  dressed  antiseptically,  immobilized 
completely,  and  thereafter  washed  and  redressed  often 
enough  to  keep  it  clean ;  or  else  continuous  irrigation  may 
he  established.  Often  this  treatment  is  followed  by  a 
rapid  abatement  of  the  inflammatory  symptoms  and  per- 
fect mobihty  of  the  j  oint  may  be  secured.  If,  when  the  pa- 
tient is  first  seen,  suppuration  has  already  been  established 
the  same  treatment  may  be  adopted :  that  is,  incision, 
drainage,  which  can  scarcely  be  too  free,  and  irrigation, 
either  intermittent  or  continuous.  In  some  cases,  after 
incision,  gauze  packing  may  be  employed.  In  certain 
cases,  in  spite  of  disinfection  and  drainage,  severe  consti- 
tutional disturbances  occur.  If  the  suppuration  is  so 
extensive  that  drainage  of  the  joint  presents  great  diffi- 
culties, then  resection  may  be  indicated ;  if  systemic  infec- 
tion is  threatened,  it  may  be  necessary  to  resort  to  ampu- 


tation or  disarticulation  to  remove  the  focus  of  infection 
(Tillmans).  In  extensive  wounds  which  communicate 
with  the  cavity  of  the  joint  and  leave  httle  doubt  that  sep- 
tic influences  have  gamed  admission,  the  joint  should  be 
irrigated  thoroughly,  foreign  bodies  should  be  removed, 
and  the  joint  drained.  The  wound,  if  incised,  should  be 
loosely  sewn,  two  rows  of  sutures  being  employed,  a 
deep  one  of  catgut  which  closes  the  rent  in  the  synovial 
membrane,  and  a  superficial  one  of  suitable  material  clos- 
ing the  other  structures.  Contused  and  lacerated  wounds 
should  also  be  loosely  sewn  after  their  edges  have  been 
trinuned.  When  there  is  much  laceration,  however, 
and  particularly  when  this  is  coupled  with  infection,  It 
is  well  to  pack  the  wounds.  Cold,  to  lessen  the  inflam- 
matory processes  in  a  wounded  joint,  may  be  applied  by 
placing  ice  bags  outside  of  a  wet  antiseptic  dressing,  or 
an  ice-cold  antiseptic  fluid  may  be  used  for  continuous 
irrigation.  When  ankylosis  is  likely  to  follow,  the  posi- 
tion of  the  limb  should  be  such  as  to  make  it  most  useful. 
Excision  or  amputation  may  be  necessary  when  a  wound 
is  followed  by  disorganization  of  the  joint  structures. 

Pivgnosis. — The  gravity  depends  on  the  joint  involved, 
the  size  and  character  of  the  wound,  the  age  and  condi- 
tion of  the  patient,  but  mostly  upon  the  oa-urrence  of  infec- 
tion. Since  the  introduction  of  aseptic  and  antiseptic 
methods,  the  prognosis  of  penetrating  joint  wounds  has 
improved  greatly.  When  no  infection  has  occurred,  the 
cases  usually  run  a  very  mild  course  and  recover  without 
any  loss  of  function.  Even  in  large  wounds,  if  infection 
can  be  prevented,  repair  may  take  place  without  diminu- 
tion of  the  usefulness  of  the  joint.  Even  when  suppura- 
tion has  been  established,  the  prognosis  for  life  is  good  if 
the  drainage  and  antisepsis  are  thorough,  and  in  some 
cases  the  joint  recovers  its  functions.  As  a  rule,  how- 
ever, the  joint  is  more  or  less  damaged  and  the  usual  se- 
quel of  a  continued  suppuration  is  a  more  or  less  com- 
plete ankylosis.  In  certain  cases  death  results  in  a  few 
days  from  septicfemia ;  in  others  the  course  is  more  tedi- 
ous, death  resulting  from  pyaemia  and  exhaustion  from 
prolonged  suppuration  and  suffering ;  erysipelas  and  tet- 
anus, though  rare,  ai'e  sometimes  seen.  "It  should  al- 
ways be  kept  in  mind  that  the  risk  is  due  not  to  the  fact 
that  au  articulation  is  involved,  but  to  the  liability  of  in- 
fection and  the  difllculty,  once  infection  has  occurred,  of 
preventing  its  spread. " 

Incised  Wounds  are  caused  by  a  sharp  or  cutting  instru- 
ment. The  character  of  these  wounds  is  influenced  by 
the  condition  of  the  cutting  edge,  by  the  cleanliness  of 
the  instrument,  and  by  the  size  of  the  incision.  They 
are  less  likely  to  be  infected  than  the  contused  or  lace- 
rated varieties,  and  as  a  rule  it  is  not  only  possible  but 
advisable  to  close  them  by  sutures. 

Punctured  Wounds  are  caused  by  the  agents  producing 
punctured  wounds  elsewhere;  they  are  less  dangerous, 
as  a  rule,  than  the  lacerated,  but  more  dangerous  and 
more  difficult  of  diagnosis  than  the  incised.  The  severity 
of  a  punctured  wound  depends  on  the  size  and  condition 
of  the  agent  causing  it  and  on  the  force  expended.  A 
small  polished  agent,  free  from  septic  matter,  may  cause 
little  disturbance,  but  a  blunt,  rusty,  or  contaminated  one 
is  almost  certain  to  be  followed  by  inflammation.  The 
diagnosis  is  rendered  more  difficult  by  the  tendency  of 
the  punctured  wound  to  close  and  shut  off  the  escape  of 
the  synovia.  Evidences  of  synovitis  coming  on  in  a  few 
days  would  be  almost  certain  evidence  of  contamination. 
Wiien  there  is  any  question  as  to  the  character  of  the 
fluid  in  the  joint,  it  should  be  withdrawn  by  a  clean  as- 
pirator and  examined. 

Contused  and  Lacerated  Womids  are  usually  caused  by 
direct  violence.  They  may  be  slight  in  degree,  involv- 
ing only  the  superficial  tissue,  or  extensive,  accompanied 
by  compound  fracture  or  dislocation  and  even  by  com- 
plete crushing  and  disorganization  of  the  joint.  Owing 
to  their  nature  and  the  character  and  degree  of  violence 
prodiicing  them,  these  wounds  are  accompanied  by  symp- 
toms of  great  gravity  and  by  pronounced  shock.  In  the 
non-penetrating  wounds  there  is  usually  a  certain  amount 
of  exudate  in  the  joint,  etc.     Their  treatment  is,  there- 
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fore,  the  treatment  for  lacerated  and  contused  wounds 
elsewhere  (antisepsis,  suturing)  plus  the  treatment  for 
sprains  (immobilization  of  the  joint  with  elastic  pressure, 
etc.).  la  the  extensive  and  penetrating  cases  the  shock 
must  be  carefully  attended  to,  and  until  reaction  is  estab- 
lished the  local  treatment  is  antisepsis,  control  of  hemor- 
rhage, and  immobilization.  If  there  is  a  comphcatmg 
dislocation  or  fracture,  it  should  be  attended  to  at  once  if 
possible.  After  reaction  has  taken  place,  an  anesthetic 
should  be  administered,  thetemporary  dressings  removed, 
and  the  joint  cavity  thoroughly  washed  out  first  with  a 
1  :  2,000  bichloride  solution,  and  later  with  one  of  only  1  : 
8,000,  all  foreign  bodies  being  removed  from  the  joint 
cavity  or  the  soft  tissues.  Drainage  tubes  are  then  prop- 
erly placed  and  the  torn  edges  of  the  wound,  havmg  been 
trimmed  to  remove  the  devitalized  portions,  are  closed  by 
catgut;  the  whole  is  covered  with  gauze  and  immovably 
fixed.  When  laceration  is  so  extensive  that  the  wound 
edges  cannot  be  apposed,  it  is  better  to  pack  the  wound. 
Where  laceration  of  the  soft  parts  is  extensive  and  com- 
plicated by  crushing  of  the  bones,  it  may  be  necessary  to 
resect  or  even  amputate. 

Dkainage  op  Special  Joints.— The  importance  of 
thorough  drainage  of  all  suppurating  cavities  is  empha- 


FiG.  3046.— Draining  Knee-Joint  in  Slightly  Flexed  Position,  with 
Drainage  tubes  in  place. 


sized  in  the  case  of  joints  which  are  drained  with  diffi- 
culty owing  to  their  anatomical  peculiarities.  The  same 
rules,  however,  govern  here  as  elsewhere:  namely,  to 
drain  at  the  most  dependent  portion  and  in  accordance 
with  the  laws  of  gravity ;  in  addition,  care  must  be  taken 
that  all  pockets  of  the  '  joint  cavity  are  effectively 
drained. 

The  knee,  the  articulation  most  frequently  in  need  of 
drainage,  has  a  very  extensive  and  irregular  synovial 
membrane.  The  most  dependent  portions  of  its  synovial 
cavity,  in  the  recumbent  posture,  are  the  cup-shaped  de- 
pressions in  which  tlie  condyles  of  the  femur  rest.  The 
synovial  membrane  also  forms  a  short  cul-de-sac  beneath 
the  quadriceps  extensor  tendon  above  the  level  of  the 
patella.  Still  higher,  reaching  often  to  a  finger's  length 
above  the  patella  when  the  leg  is  extended,  is  found 
a  large  synovial  bursa  whicli  usually  communicates 
.with  the  joint  cavity  by  a  large  opening,  which  may, 
however,  be  much  constricted  or  entirely  closed.  There 
are  other  bursae  that  may  communicate  with  this  joint: 
one  beneath  the  outer,  a  second  beneath  the  inner 
head  of  the  gastrocnemius,  and  a  third  between  the  ten- 
don of  the  popliteus  and  the  outer  condyle,  but  as  a  rule 
these  are  small,  rarely  involved  in  suppuration,  and  do 
not  require  separate  drainage.  Flexion  of  the  knee  re- 
laxes the  lateral  and  posterior  ligaments,  permits  a  slight 
separation  of  tibia  and  femur,  draws  down  the  synovial 


bursa  beneath  the  quadriceps,  also  draws  down  the  pa- 
tella and  applies  it  with  more  or  less  firmness,  depending 
on  the  degree  of  flexion,  to  the  articular  surface  of  the 
femur,  thus  dividing  practically  the  main  cavity  into 
two  parts,  a  small  one  above  the  patella,  communicating 
with  the  synovial  bursa,  and  a  larger  one  below  and  be- 
hind. Neither  subdivision  can  during  flexion  be  drained 
effectively  by  way  of  the  other.  Extension,  on  the  other 
hand,  brings  the  femur  and  tibia  in  close  apposition, 
tightens  all  lateral  and  posterior  ligaments,  but  relaxes 
the  anterior  structures,  permitting  the  patella,  the  upper 
cul-de-sac  of  the  synovial  membrane,  and  the  synovial 
bursa  to  recede  farther  up  the  anterior  surface  of  the 
thigh. 

The  best  drainage,  then,  can  be  obtained  in  the  follow- 
ing way  (Fig.  3046):  Flex  the  leg  slightly,  permitting 
the  hamstring  tendons  to  recede  backward  and  inward, 
thus  uncovering  the  posterior  aspects  of  the  condyles  of 
the  femur ;  make  an  opening  on  either  side  of  the  patella 
into  the  joint  cavity;  through  these  openings  carry  a 
grooved  director,  or  blunt-pointed  scissors  curved  on  the 
flat,  backward  beneath  the  corresponding  lateral  liga-' 
ments  to  the  most  dependent  part  of  the  condylar  pouches ; 
cut  down  upon  the  end  of  the  director  or  scissors,  making 
a  free  opening,  and  carry  tubes  from  the  anterior  to  the 
corresponding  posterior  openings ;  dress  and  fix  the  leg 
in  the  slightly  flexed  position  by  some  form  of  splint. 
The  most  dependent  point  of  the  inner  pouch  ia  reached 
by  passing  the  probe  backward  and  obliquely  upward; 
the  outer  one  is  reached,  by  passing  it  almost  directly 
backward.  The  synovial  bursa  beneath  the  quadriceps 
always  needs  a  separate  drain,  whether  it  communicates 
with  the  general  joint  cavity  or  not,  except  in  those  rare 
cases  in  which  it  is  separate  and  iwi  invaded  by  the  sup- 
puration. The  lowest  part  of  this  bursa  is  on  the  outer 
side  where  it  extends  backward  to  the  intermuscular  sep- 
tum attached  to  the  external  condyloid  ridge.  Here  the 
drainage  tube  should  be  placed ;  it  may  be  a  single  tube 
entering  the  bursa  only,  or  crossing  and  emerging  at  the 
opposite  side.  When  the  bursa  communicates  with  the 
joint  cavity  by  a  constricted  opening,  the  latter  may  be 
dilated  with  benefit.  In  the  extended  position,  the  drain- 
age tubes  are  squeezed  by  the  lateral  ligaments,  or,  if 
the  tubes  cross  the  joint  cavity,  by  the  bones;  the  pos- 
terior ligament  being  taut  also  interferes  with  drainage 
of  the  posterior  pockets.  When  ankylosis  is  feared,  how- 
ever, one  may  be  compelled  to  adopt  the  extended  posi- 
tion ;  then  one  of  the  following  methods,  or  some  modifi- 
cation will  serve  the  purpose :  (a)  In  mild  cases,  incisions 
on  both  sides  of  the  patella  and  short  drainage  tubes ;  in 
severe  cases,  the  bursa  beneath  the  quadriceps  to  be  sep- 
arately drained  (Esmarch) ;  (b)  by  carrying  a  tube  mto  the 
joint  to  the  inner  side  and  opposite  the  lower  part  of  the 
patella,  backward  through  the  intercondyloid  notch  and 
the  popliteal  space  to  the  outer  side  of  the  vessels  (this  is 
the  only  situation  in  which  a  tube  can  traverse  the  joint 
without' compression);  (c)  another  method  recently  rec- 
ommended is  to  locate  short  tubes  at  either  side  of  the 
patella  in  front  and  a  third  one  well  back  in  the  joint, 
crossing  from  side  to  side.  The  last  is,  however,  impos- 
sible unless  the  joint  has  been  disorganized  by  suppura- 
tion or  injury.  Glass  tubes  are  recommended  by  Till- 
mans. 

The  ankle,  is  best  drained  by  through-and-through 
drainage  placed  at  the  posterior  part  of  the  joint.  The 
hip-joint  can  be  drained  in  front  of  or  behind  the  great 
trochanter.  The  shoulder-joint  is  most  superficial  and 
can  be  most  readily  opened  from  in  front,  but  in  the  re- 
cumbent posture  a  drain  may  be  placed  posteriorly, 
or  through-and-through  drainage  may  be  established, 
great  care  being  exercised  to  avoid  wounding  the  cir- 
cumflex nerve.  The  phalangeal  ]omi&  should  be  drained 
on  their  dorsal  surfaces,  or  at  the  side,  owing  to  the  loca- 
tion of  the  flexor  tendons  and  their  sheaths  in  front. 
The  wrist,  the  eoA-pal,  and  the  tarsal  articulations  are 
compound,  possessing  more  than  one  independent  syno- 
vial membrane.  They  should,  as  a  rule,  be  drained  from 
their  dorsal  surfaces,  great  cere  being  taken  to  avoid 
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opening  a  synovial  cavity  not  involved  in  the  suppu- 
ration. The  location  of  wounds,  or  the  point  at  which 
suppuration  processes  "  point,"  may  in  some  degree  mod- 
ify the  location  of  a  drain. 

Gunshot  Wounbs  of  the  Joints. — Gunshot  injuries 
of  joints  are  practically  complicated  wounds,  exhibiting 
the  peculiarities  of  the  contused  and  lacerated  varieties 
and  often  combined  in  severe  cases  with  extensive  com- 
pound comminution  of  the  articular  ends  of  the  bones. 
When  a  rifle  ball  of  the  regulation  size  passes  through  a 
joint,  the  bony,  cartilaginoiis,  and  ligamentous  structures 
are  more  or  less  disorganized  and  even  the  contiguous 
vessels  and  nerves  may  be  seriously  injured  or  destroyed. 
Modern  projectiles,  made  wholly  of  or  covered  by  steel, 
of  small  calibre  and  great  velocity,  are  liable  to  pass 
clear  through  a  joint,  leaving  only  a  small  tubular 
wound.  Because  they  are  small,  smooth,  and  hard,  they 
retain  their  shape  and  are  not  likely  to  carry  in  pieces  of 
clothing  or  leave  fragments  of  themselves  in  the  wound. 
Leaden  bullets  change  their  shape,  become  deflected,  and, 
at  short  range  particularly,  are  likely  to  break  into  several 
pieces,  some  of  which  may  remain  in  the  wound;  for 
these  reasons  the  leaden  bullets  take  more  devious 
courses,  produce  relatively  more  comminution,  and  are 
more  liable  to  carry  infection.  The  wounds  found  iu 
civil  practice  are,  as  a  rule,  made  by  small  hand  fire-arms 
(pistols,  revolvei-s,  etc.)  carrying  usually  the  leaden  bul- 
lets of  small  calibre ;  these  wounds  are  generally  small 
and  not  accompanied  by  extensive  comminution.  If  the 
missile  is  "spent"  or  propelled  by  insufficient  force,  it 
may  produce  a  contusion  only,  or  it  may  lodge  in  the 
joint  cavity,  or  become  more  or  less  deeply  embedded  iu 
the  articular  end  of  one  of  the  bones. 

Gunshot  wounds  may  be  extra-  or  intra-articular.  The 
former  involve  the  soft  tissues  over  the  joint  and  are 
only  serious  because  of  the  possibility  of  a  suppuration 
extending  and  involving  the  articular  cavities.  Intra- 
articular wounds  open  the  capsule  and  are  generally  ac- 
companied by  injury  of  the  bone,  cartilage,  and  synovial 
membrane. 

The  course  and  effect  of  bullets  are  of  great  variety, 
but,  for  practical  purposes,  it  may  be  assumed  that  a  bul- 
let has  taken  one  of  the  following  routes:  (1)  It  may 
have  passed  through  the  cavity  of  the  joint  without  in- 
jury to  its  bony  or  cartilaginous  structures ;  (3)  it  may 
have  entered  the  joint  and  remained  loose  in  the  cavity ; 

(3)  it  may  have  entered  the  joint  cavity  and  become  em- 
bedded more  or  less  completely  in  the  head  of  a  bone ; 

(4)  it  may  have  passed  through  or  remained  in  the  joint 
after  having  fractured  the  bone ;  (5)  it  ma.y  have  passed 
through  the  bone  without  having  fractured  it — tubular 
wound  of  bone ; — (6)  it  may  have  caused  a  more  or  less 
extensive  comminution  of  bone  structure ;  and,  finally  (7), 
it  may  have  destroyed  the  vascular  or  nervous  supply  to 
the  limb  below  the  point  of  injury. 

Symptoms. — Shock  is  sometimes  severe,  particularly 
when  there  is  extensive  comminution;  in  many  cases, 
however,  it  is  absent  or  very  mild.  The  pain  as  a  rule  is 
not  great.  Locally,  there  will  be  noticed  the  opening  or 
openings  caused  by  the  bullet,  from  which  there  escape 
blood  and  synovial  fluid.  There  will  also  be  distention 
of  the  joint  with  blood  (liEemarthros)  or  serum,  loss  of  func- 
tion, and  crepitus,  and  the  presence  of  bony  fragments 
may  be  detected  by  manipulation.  The  escape  of  syno- 
vial fluid  may,  of  course,,  come  from  a  wounded  biirsa. 

The  diagnosis  must  be  largely  based  on  the  syra'ptoms. 
Probing  to  locate  the  ball  should,  as  a  rule,  not  be 
attempted,  or  it  should  be  employed  only  under  the  strict- 
est aseptic  precautions.  The  porcelain-tipped  probe  of 
Nelaton,  the  electric  probe  of  Graham  Bell,  the  "tele- 
phone "  probe  of  Girdner  are  all  valuable  aids,  but  the 
Roentgen  ray  furnishes  the  safest  and  most  scientific 
method  of  locating  a  bullet  or  diagnosing  a  complicating 
fracture.  A  count  of  the  white  blood  corpuscles  may 
help  to  decide  the  question  of  beginning  suppuration  even 
before  the  other  symptoms  warrant  opening  the  joint. 

Treatment. — Severe  shock  must  be  treated  by  stimu- 
lants, etc.,  and  if  the  loss  of  blood  has  been  great,  it  may 


be  necessary  to  resort  to  venous  or  subcutaneous  transfu- 
sion of  salines  (see  Shock).  The  local,  operative  treat- 
ment must  be  carried  out  under  tlie  strictest  rules  of 
asepsis.  Great  laceration  of  the  soft  parts,  extensive 
comminution  of  bone,  injury  to  the  main  vessels  or 
nerves,  combined  or  separately,  demand  amputation  as 
a  rule.  Amputation,  when  the  vascular  supply  is  suffi- 
cient to  prevent  the  death  of  the  parts  and  the  nervous 
supply  ample  to  provide  for  the  continuation  of  one  or 
more  functions  of  the  limb,  may  often  be  delayed,  at 
least  for  a  short  period  of  time.  Less  extensive  injuries 
than  those  described  may  demand  an  atypical  resection 
at  once  or  at  some  time  in  the  future. 

At  the  present  time,  even  quite  extensive  gunshot  in- 
juries of  joints  are  treated  by  the  expectant  plan,  which 
means:  (1)  rigid  antisepsis;  (3)  the  removal  of  loose 
fragments  of  bone  and  the  bullet,  particularly  if  the  latter 
is  easily  found,  is  free  in  the  joint  cavity,  or  is  so  super- 
ficially embedded  in  the  bone  as  to  interfere  with  joint 
motion ;  (3)  the  introduction  of  drainage  and  irrigation 
of  the  joint;  (4)  the  application  of  an  antiseptic  dress- 
ing; and  (5)  fixation  of  the  limb  by  some  form  of  splint. 
This  is  practically  the  treatment  of  a  lacerated  wound. 
Should  the  wound  pursue  a  favorable  course,  we  may 
hope  for  recovery  with  more  or  less  impairment  of  the 
joint  and  possibly  with  complete  ankylosis;  if  suppura- 
tion occurs  and  continues,  amputation  or  excision  may 
be  performed  later.  In  anticipation  of  the  possibility  of 
ankylosis,  the  limb  should  be  kept  in  the  position  in  which 
it  would  be  most  useful. 

The  gunshot  wounds  seen  in  civil,  as  well  as  many  of 
those  observed  in  modern  military  practice,  are  small 
and  not  accomj)anied  by  extensive  comminution  of  bone. 
The  expectant  treatment  as  applied  to  them  consists  of  steri- 
lizing the  wound  superficially  and  the  skin  in  its  neigh- 
borhood, applying  a  copious  antiseptic  dressing,  fixing 
the  joint  by  a  plaster-of-Paris  or  some  other  form  of  splint, 
and  waiting.  If  no  infection  occurs,  the  splint  may  be 
removed  after  a  few  weeks  and  massage  with  passive 
motion  begun.  Infection,  as  evidenced  by  pain,  rising 
temperature,  increased  leucocytes,  etc. ,  will  demand  the 
removal  of  the  splint  and  the  exploration  and  drainage 
of  the  joint.  Hidden  hemorrhage,  a  reasonable  certainty 
of  infection,  etc. ,  make  it  necessary  even  in  these  small 
wounds  to  explore  at  once,  draining  and  irrigating  the 
joint. 

Gomplicationa  and  Prognosis. — A  shot  wound  of  a  joint, 
however  trivial  it  may  appear,  is  never  without  danger. 
Pyaemia  and  septiceemia  are  the  most  common  and  fatal 
complications,  and  erysipelas  and  secondary  hemorrhage 
claim  their  share  of  victims.  The  more  extensive  the  in- 
jury done  to  the  bone,  especially  the  cancellous  tissue, 
the  greater  the  danger  from  blood  poisoning.  Thorough 
attention  to  the  details  of  antisepsis  and  good  drainage 
have  already  reduced,  and  will  still  further  reduce,  the 
frequency  of  septic  complications.  Ankylosis,  caries,  and 
necrosis  are  also  common  sequelaj  of  gunshot  wounds. 

Oeorge  D.  Stewart. 

JOINTS,  MOVABLE  BODIES  AND  DEFECTIVE  CAR- 
TILAGES IN. — I.  Movable  Bodies. — The  expression 
"joint  derangement"  is  yet  sometimes  applied  to  the 
manifestations  attendant  on  either  of  the  conditions 
named  in  the  title  of  this  article  and  to  such  other  enig- 
matical phenomena  as  not  infrequently  are  witnessed  iu 
articulations.  We  are  disposed  to  regard  this  expression 
as  an  antique  form  of  words  illustrative  of  a  deficient 
knowledge  of  the  special  causes  giving  rise  to  the  mani- 
festations prompting  its  use.  Later  knowledge  is  nar- 
rowing its  limits,  and  soon,  we  believe,  will  banish  the 
phrase  from  surgical  writings.  The  so-called  derange- 
ment is  due  not  only  to  the  direct  result  of  injury  and 
disease  of  the  component  parts  of  the  articulation,  but  also 
not  infrequently  to  the  presence,  in  joints,  of  the  products 
of  various  histological  processes  that  unaccountably  hap- 
pen elsewhere  in  the  body  in  tissues  similar  to  those  of 
joints.  The  existence  in  a  joint  of  a  movable  body  was 
first  recognized  by  Ambrose  Pare  in  1558,  who  then  de- 
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scribed  the  removal  from  the  knee-joint  of  sucli  a  body- 
by  himself.  One  hundred  and  thirty-three  years  later 
Pechlin  duplicated  Fare's  experience.  In  1726  Monro, 
and  ten  years  later  Simpson,  both  removed  from  the  knee 
a  movable  body,  only  that  of  the  latter  being  from  the 
joint  of  a  living  subject.  During  the  last  one  hundred 
and  sixty  years  extended  considei-ation  has  been  given 
to  the  topic  by  nearly  all  prominent  surgical  writers, 
notably  Hunter,  Nelaton,  Velpeau,  Brodie,  Rokitansky, 
and  others,  not  to  omit  Konig  whose  modern  contention 
regarding  his  own  belief  of  their  nature  has  done  much 
indeed  to  foster  Investigation  and  hasten  etiological 
conclusions  regarding  them.  It  appears  that  all  freely 
movable  articulations  are  subject  to  this  infliction,  that 
the  knee-joint  suffers  oftenest,  the  elbow  next  in  fre- 
quency, and  that  the  ankle,  shoulder,  temporo-maxillary, 
and  carpal  joints,  all  comparatively  rarely  exhibit  this 
infirmity.  The  number  and  size  of  these  bodies  are  vari- 
able. Magendie  found  35  in  a  knee-joint,  Plaller  20  in  a 
temporo-maxillary,  Malgaigne  63  in  a  shoulder-joint. 
Dr.  James  Berry  reports  (1894)  the  case  of  a  man  twenty- 
two  years  of  age,  from  the  knee  of  whom  1,047  loose 
bodies  were  removed.  They  vary  in  size  from  that  of  a 
mustard  seed  to  that  of  a  ]3atella  and  of  the  astragalus. 
The  structure  of  these  bodies  differs  and  is  variously  de- 
scribed by  different  writers,  suggesting  a  difference  of 
origin  and  development  and  possibly  also  a  difference  in 
the  degree  of  care  exercised  in  observation.  Some  of 
the  growths  are  characterized  as  fibrous,  others  as  tough 
and  striated,  of  ligamentous  texture  and  hard  like  stone. 
In  the  majority  of  instances  they  are  said  to  be  fibro- 
cartilaginous, and,  if  ancient,  possessing  a  central  bony 
structure.  Bolton  (1896)  reported  72  cases  from  various 
sources  which  he  examined  and  classified  according  to 
structure  with  great  care,  as  follows :  Cartilage  20  cases, 
cartilage  and  bone  9,  articular  cartilage  6,  fibrocartilage 
5,  fibrous  bodies  5,  bone  20.  The  remaining  specified  9 
mstanoes  comprised  4  of  lipoma  arborescens,  2  of  which 
were  associated  with  tuberculosis,  1  each  of  tuberculous 
tissue,  hypertrophied  fringe  and  sarcoma,  and  2  of  blood 
clot  in  fringe.  In  16  the  structure  was  not  stated.  Bartli 
(1898)  reports  55  cases,  all  containing  cartilage,  some 
partly  composed  of  spongy  bone.  They  are  variously 
shaped,  being  oval,  lenticular,  round,  in  fact,  of  devious 
outlines  apparently  modified  in  part  by  their  articular 
environment;  as,  for  instance,  in  the  knee-joint  they  are 
usually  compressed  and  wedge-shaped,  perhaps  raised  on 
one  side  and  hollowed  on  the  other;  in  some  cases  resem- 
bling in  outline  the  patella,  in  others  angular  with  facets. 
These  bodies  may  be  detached  and  freely  movable  or  teth- 
ered and  consequently  of  limited  movement.  Of  Bolton's 
72  cases  23  were  pedunculated,  49  non-pedunculated. 

The  etiology  of  these  bodies  is  as  yet  not  fully  settled. 
Whether  or  not  they  are  the  direct  or  indirect  products  of 
traumatism  or  are  independent  of  it,  their  presence  being 
disclosed  by  the  special  attention  directed  to  the  injured 
joints,  are  open  matters  of  discussion.  Hunter  regarded 
their  origin  as  dependent  on  coagulated  blood  in  the 
joint  cavity,  therefore  practically  of  traumatic  inception. 
Velpeau  concurred  in  this  idea.  The  museum  at  St. 
Thomas  Hospital  contains  several  examples  of  movable 
bodies  in  joints,  the  character  of  which  bodies  sustains  the 
preceding  idea  of  their  causation.  Movable  bodies  are 
found  in  joints  afflicted  with  rheumatoid  arthi-itis.  Then 
they  are  found  both  outside  and  inside  of  joints,  and  in 
the  latter  instance  are  thought  to  gain  access  thci'eto  by 
means  of  external  pressure  pushing  them  against  the 
synovial  membrane,  finally  causing  the  membrane  com- 
pletely to  surround  the  intruding  body.  Brodie  be- 
lieved that  in  the  majority  of  such  instances  as  the  last 
stated,  the  body  was  primarily  developed  in  the  syno- 
vial structure  and  later  gained  access  to  the  joints  in  the 
manner  just  stated.  Laennee,  Beclard,  and  Cruveilhier 
concurred  in  their  belief,  and  the  latter  illustrated  cases 
demonstrating  their  presence  in,  and  external  to,  thi' 
synovial  membrane  attended  with  fi-ec  and  attached  loose 
bodies  in  a  joint,  each  covered  with  synovial  membrane, 
the  attached  bodies  being  tethered  by  slim  pedicles  com- 


posed of  synovial  membrane  Itself.  K6nig  (1887)  ex- 
pressed the  belief  that  these  bodies  seldom  were  the 
result  of  injury  of  a  healthy  joint,  but  rather  werelthe 
result  of  disease  of  bone  or  cartilage  supplemented  oc- 
casionally perhaps  by  severe  traumatism.  This  distin- 
guished surgeon  reijorted  (1899)  70  cases  happening  during 
the  preceding  twenty  5'ears,  36  of  which  were  due  to 
osteochondritis.  Barth,  Vollbrecht,  and  others  opposed 
Konig's  views.  Barth  asserted  that  slight  traumatisms, 
could  produce  the  conditions  necessary  to  the  presence 
,of  these  bodies,  and  that  they  were  either  of  traumatic 
or  of  arthritic  origin.  Vollbrecht  (1898)  determined,  from 
careful  examination,  for  a  period  of  ten  years,  of  clinical 
and  army  subjects,  that  quite  sixty-five  per  cent,  of  the 
cases  had  histories  of  trauma.  Weir  called  attention  (1892) 
to  an  interesting  condition  causing  joint  derangement  of 
the  knee,  which  simulated  in  all  essential  respects  the 
presence  in  this  joint  of  a  movable  bod.y.  Exploration 
of  the  joint  revealed  the  fact  that  a  duplication  of  fibrous, 
membrane  extended  from  the  under  surface  of  the  patella 
and  the  adjoining  surface  of  the  femur  to  such  a  length 
as  to  be  caught  between  the  articular  surfaces  during 
flexion,  thus  "locking  "  the  joint,  and  also  impeding  ex- 
tension. A  grating  sound  beneath  the  patella  attended, 
the  establishment  of  motion  in  the  two  cases  of  this  dis- 
ease which  he  had  observed.  Both  were  readily  cured 
by  removal  of  this  obstructing  agent.  Others  have  noted 
a  similar  experience.  In  a  recent  unique  case  (1902)  of 
the  writer's,  beai-ing  on  the  structure  of  the  obstructing 
body.  Prof.  Edward  K.  Dunham,  after  a  most  careful 
examination,  expressed  the  following  opinion:  "The 
specimen  is  a  ijiece  of  spongy  bone  covered  with  a  thin 
layer  of  fibrous  tissue.  The  outer  shell  of  bone  is  thin 
and  appears  continuous  except  for  a  few  foramina  con- 
taining blood-vessels  and  a  little  adipose  tissue.  The 
fibrous  covering  is  more  highly  cellular  near  the  bone 
than  at  the  free  surface,  and  a  layer  of  cells  contiguous 
with  the  bone  may  be  clearly  seen  in  some  places.  This 
layer  contains  a  few  larger  cells  which  are  multinuclear 
and  lie  in  small  excavations  in  the  bone.  The  interior 
of  the  specimen  contains  plates  of  bone  which  divide 
into  branches  that  join  to  form  spongy  structure.  The 
spaces  between  these  bony  plates  contain  fatty  marrow 
supplied  with  blood-vessels  in  considerable  numbers. 
The  surfaces  of  the  bone  plates  are  covered  with  a  layer 
of  flattened  cells.  The  bone  is  laminated,  the  strata  being 
parallel  to  the  surface,  and  it  contains  bone  corpuscles- 
regularly  aud  typically  airanged.  Beneath  the  periosteal 
covering  there  are  places  wliere  a  few  laminse  of  bone 
appear  to  be  younger  than  the  rest,  indicating  bone  pro- 
duction by  the  deeiser  layers  of  the  periosteum.  There 
are  no  indications  of  any  recent  or  post-inflammatory 
process  in  any  part  of  the  specimen,  and  the  sections  are 
entirely  free  from  cartilage."  When  it  is  considered  that 
this  specimen  was  nearly  half  an  inch  in  diameter,  and 
that  if  it  originated  in  the  injury  which  revealed  its- 
presence,  it  must  have  developed  in  less  than  three 
months,  it  is  quite  evident,  in  view  of  its  complete  bony 
structure  and  the  absence  of  local  inflammatory  changes, 
tliat  its  inception  antedated  the  injurj',  and  that  its  pres- 
ence was  revealed  by  the  scrutiny  that  followed  the  local 
effects  of  the  traumatism.  That  synovial  membrane  and 
fringes  which  characterize  the  joint  may  become  so  elon- 
gated or  otherwise  changed  as  to  be  caught  between  the 
articular  surfaces,  is  a  matter  not  infrequently  demon- 
sti'ated-  by  operative  practice. 

The  symptoms  attendant  on  the  presence  in  a  joint  of 
one  or  m(n-e  of  these  bodies  are  chiefly  dependent  on  the 
structui'e  and  the  use  and  mechanism  of  the  joint;  like- 
wise on  tlie  fact  whclhcr  or  not  the  body  be  disconnected 
and  freely  movable  or  be  connected  to  contiguous  tissue  by 
a  long  01-  short  pedicle ;  and  also  upon  its  size  and  shape. 
The  joint,  whose  structural  mechanism  permits  of  the 
widest  articular  separation,  and  those  of  the  most  varied 
movements  and  whose  functional  demands  exact  the  sup- 
port of  burdens  under  varying  degrees  of  movement,  are 
the  articulations  that  especially  suffer  from  this  form  of 
infliction.    The  knee-joint,  because  of  various  causal  re- 
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quirements,  is  practically  the  most  frequently  and  vari- 
ously involved  in  this  respect  of  the  joints  of  the  human 
economy.  The  symptoms  of  movable  bodies  in  joints, 
especially  the  knee  joint,  are  readily  recognized  by  those 
familiar  with  the  language  of  this  misfortune.  An  un- 
usually abrupt,  unexpected,  and  often  excruciating  pain 
at  a  definite  aspect  of  the  knee-joint,  with  sudden  arrest 
of  movement  and  fixation  of  the  limb  at  the  angle  of 
attack  (causing  the  patient — often  suffering  from  nau- 
sea and  faintness — ^to  stand  still  or  to  lean  against  a  con- 
venient support  until  the  acuteness  of  the  pain  lessens  or 
is  entirely  relieved  by  a  studied  or  fortuitous  movement 
of  the  limb,  thus  releasing  the  offending  body  from  the 
confinement  causing  the  distress),  is  a  familiar  picture  of 
this  infliction.  Usually  at  the  time  of  attack  the  leg  is 
being  extended  from  the  flexed  position  characteristic  of 
walking  upon  a  plane  surface  or  ascending  stairs.  Rota- 
tion at  the  knee-joint  before  the  foot  is  firmly  planted 
sometimes  causes  an  attack.  This  symptomatic  picture 
is  varied,  as  regards  the  characteristic  f  eat\u-es,  in  differ- 
ent cases  and  in  repeated  attacks,  each  being  usuall}- 
severer  than  the  preceding,  and  followed  by  correspond- 
ingly increasing  traumatic  reaction,  until  finally  the  joint 
becomes  permanently  incapacitated.  It  is  not  always 
easy  to  determine  the  presence  of  a  movable  body  in  a 
joint  especially  when  one  is  unable  to  feel  the  object  with 
the  lingers.  And  when  its  presence  is  determined  by 
palpation  the  elusiveness  of  a  freely  movable  body  often 
defeats  immediate  efforts  at  removal.  In  such  a  case  a 
patient  should  watch  for  a  reappearance  of  tlie  body,  hold 
it  in  place  when  detected,  and  keep  the  joint  quiet  until 
competent  assistance  can  be  gained  to  effect  I'emoval. 
The  piercing  of  the  object  with  a  needle  the  better  to 
hold  it  in  place  can  be  commended  when  aseptically  prac- 
tised. If  the  object  is  free  in  a  joint  and  not  within  the 
grasp,  its  detection  and  removal  are  matters  requiring 
wise  surgical  discretion  under  these  circumstances.  It  is 
not  easy  and  sometimes  is  impossible  to  detect  in  the 
linee-joint  a  freely  movable  body,  unless  the  large  size — 
large  enough,  in  fact,  to  prevent  its  hiding  in  one  of  no 
less  than  four  marked  synovial  elongations  of  the  joint, 
to  say  nothing  of  intercondyloid  and  interarticular  fibro- 
cartilage  infoldings  of  the  membrane — favors  the  effort. 
The  free  opening  of  the  joint  for  the  purpose  of  detecting 
and  removing  a  supposed  movable  body  should  not  be 
heedlessly  undertaken,  since  the  contingencies  incident 
to  the  act  may  be  of  far  greater  import  to  all  concerned 
than  operative  inactivity.  Operative  exploration  ought 
not  to  be  made  until  one  is  assured  of  the  presence  of  an 
offlendiug  body  by  manipulative  examination  or  until  it 
becomes  plain  that  the  repeated  attacks  are  exposing  the 
patient  to  dangers  which  are  quite  as  serious  as  those  of 
the  explorative  operation  itself. 

TJie  operation  consists  in  making  a  free  and  usually 
vertical  incision  down  upon  the  foreign  body,  under  the 
strictest  aseptic  measures,  supplemented  with  rubber 
coverings  for  the  fingers.  Then,  after  the  body  has  been 
removed,  the  wound  should  be  flushed  with  saline  solu- 
tion, the  opening  in  the  synovial  membrane  should  be 
closed  with  interrupted  sutures  of  fine  chromicized  cat- 
gut and  the  external  wound  with  interrupted  sutures  of 
silkworm  gut.  Finally,  the  parts  should  be  enveloped 
with  aseptic  dressings,  and  the  joint  kept  immobilized 
for  several  days.  Then,  when  the  dressings  are  removed, 
complete  union  will  usually  be  found  to  have  taken 
place,  and  ultimately  a  perfect  cure  may  be  looked  for. 
All  needless  exploration  of  the  parts  should  be  avoided. 

The  results  of  operation  both  before  and  subsequent  to 
antiseptic  technique  are  practically  shown  by  the  tabu- 
lated statement  of  Dr.  J.  P.  Tuttle : 


Cases. 

Cured. 
Per  cent. 

Failures. 
Per  cent. 

Mortality. 
Per  cent. 

Baumdort 

316 

167 

88 

107 

66.3 
68.86 
82.95 
97.19 

18.99 
19.26 
5.68 
2.81 

14  81 

Lowy  (1860) 

11  38 

Browne  (1884)  

14.38 

Tattle  (1896) 

II.  Defective  Cartilages. — "Displaced  cartilage," 
"slipped  cartilage,"  "subluxation,"  and  "internal  de- 
rangement "  are  expressions  of  practically  synonymous- 
application  and  self-evidently  refer  to  some  form  of 
modification  of  function  and  arrangement  of  the  semi- 
lunar cartilages  of  the  knee-joint.  The  injuries  and  dis- 
eases characteristic  of  these  joint  structures  constitute 
important  items  of  affliction  incident  to  the  life  history 
of  joints  thus  provided.  The  cartilages  may  be  displaced, 
bruised,  crushed,  or  torn,  and  the  ligaments  maintaining 
tliem  in  jjroper  relationsltip  witli  tlie  articular  surfaces 
and  properly  attuning  their  functional  movements,  may 
be  stretched,  bruised,  or  ruptured.  Tlie  inner  side  of  tlie 
semilunar  cartilage  of  the  knee-joint  and  its  attachments 
suffers  more  frequently  tluin  does  the  outer  side  of  similar 
structures,  Bennett  ( 1 900)  reports  155  instances  of  inner- 
side  attacks  against  45  outer-side.  Of  this  number  183 
were  males  and  18  females,  and  the  ages  of  the  patients 
varied  from  thirteen  years  to  sixty -two  years.  The  exact 
reasons  for  the  greater  frequency  of  inner-side  involve- 
ment are  somewhat  problematical.  It  may  be  accounted 
for  by  the  fact  of  the  greater  degree  of  functional  activ- 
ity that  is  present  during  motion  at  this  portion  of  the 
joint;  for  the  internal  semilunar  cartilage  moves  over  a 
greater  area  of  articular  surface  than  the  outer,  in  order 
to  meet  its  functional  requii-ement.  Also  greater  weight 
is  received  on  the  inner  condyle  than  on  the  outer,  and, 
too,  it  is  more  exposed  to  external  violence  than  is  the 
former.  Functional  derangement  of  these  cartilages,  re- 
sulting in  their  becoming  pinched  between  the  moving 
articular  surfaces,  is  predisposed  by  any  roughening  that 
hinders  the  harmony  of  action  necessary  for  the  proper 
performance  of  the  advancing  and  retiring  movements 
imposed  on  them  during  activity  of  the  articular  surfaces 
between  which  they  are  placed.  And  should  this  condi- 
tion be  present  together  with  relaxed  ligamentous  attach- 
ments of  the  cartilages,  then  will  the  danger  of  pincliing 
be  increased,  and  even  actual  displacement  be  threatened. 
Especially  is  this  true  of  the  inner  cartilage  during  actual 
extension  with  supination  of  the  leg.  In  their  normal 
state  these  cartilages  cannot  be  broken,  although  they 
may  be  bruised,  torn,  and  twisted.  If,  however,  they 
liave  become  hardened  by  morbid  processes,  it  is  not  im- 
possible that  they  may  be  displaced  or  broken  by  severe 
circumscribed  violence  directed  from  without.  Tliej^ 
may  be  broken,  or  their  coronary  attachments  may  be 
ruptured  under  these  circumstances  by  violence,  while 
the  weight  of  the  body  is  borne  on  the  extended  limb, 
but  they  cannot  then  be  displaced.  Violence  directect 
against  the  outer  border  during  the  act  of  flexion  of 
the  leg  and  thigh  may  cause  it  to  be  torn  from  its  at- 
tachments and  even  ruptured,  and  then  if  extension  fol- 
low quickly  and  forcibly,  it  may  be  overridden  by  the 
opposing  articular  surfaces,  and  thus  held  or  be  forced 
Ijosteriorl}'-  upon  the  articulaj'  surface.  If  the  joint  be 
already  impaired  by  ligamentous  relaxation  and  other 
structural  changes,  then  surely  derangement  and  dis- 
placement of  these  so-called  cartilaginous  structures  will 
much  more  readily  take  place.  The  common  symptoms 
of  that  form  of  knee-joint  infliction  differ  in  no  especially 
practical  measure  from  those  of  movable  bodies  with 
which  it  is  often  confounded. 

The  special  indications  of  semilunar  involvement  relate 
more  especially  to  modifications  of  the  normal  contom-  of 
the  joint  stn'face  at  the  site  of  the  cartilages,  as  deter- 
mined by  palpation.  In  health,  with  the  leg  extended, 
the  external  rounded  borders  of  these  cartilages  can  be 
easily  felt  in  the  normal  state,  and  it  will  be  noticed  that 
they  will  recede  gradually  from  the  touch  as  the  limb 
is  being  flexed,  causing  instead  a  marked  depression 
corresponding  to  their  former  site.  It  the  cartilage  be 
displaced  outward,  then  undue  prominence  is  noted  at 
that  point,  which  may  or  may  not  disappear  with  flexion 
of  the  limb.  The  semilunar  cartilages  may  become  dis- 
placed outward  at  other  aspects  of  the  joint,  but  in  these 
instances  their  mobility  is  less  influenced  by  the  normal 
movements  of  the  joint  than  in  the  first  instance.  If  the 
displacement  be  inward  toward  the  centre  of  the  joint. 
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the  degree  of  extension  which  may  be  attainable  need  not 
return  the  cartilage  to  its  normal  site,  and  therefore  a 
depression  is  noted  in  lieu  of  the  normal  contour  of  the 
cartilage.  If  the  coronary  ligaments  be  ruptured,  these 
cartilages  will  recede  and  advance  perceptibly  during 
flexion  and  extension  of  the  leg,  provided  the  articular 
surfaces  and  those  of  the  adjacent  cartilage  are  smooth 
and  properly  lubricated.  If  otherwise,  they  may  be 
easily  pinched  and  perhaps  overridden  during  extension 
of  the  limb.  One  should  judge  of  the  nature  and  extent 
of  the  injury  of  a  joint  by  carefully  comparing  its  physi- 
cal and  functional  characteristics  with  those  of  its  unin- 
jured fellow. 

If  the  cartilage  be  displaced,  its  prompt  reduction 
should  be  attempted.  Various  methods  of  procedure  are 
advised  for  the  accomplishment  of  this  purpose.  The 
chief  element  of  a  successful  reduction  is  based  on  the  fact 
that  flexion  of  the  leg  relaxes  the  connecting  structures  of 
the  joint  in  direct  propoition  to  the  degree  of  that  act. 
Now,  since  relaxation  loosens  joint  tension,  it  follows 
naturally  that  loosening  of  the  tension  favors  the  restora- 
tion of  the  displaced  cartilage,  either  by  its  own  inherent 
elasticity  or  by  direct  manipulation,  in  the  best  possible 
manner.  For  this  reason  various  degrees  of  extent  and  ra- 
pidity of  flexion,  combined  with  supination  and  pronation 
of  the  leg,  are  advised  for  the  purpose  of  reduction.  The 
following,  advised  by  Allingham,  Is  sulficiently  compre- 
hensive to  suggest,  and  probably  even  meets  the  demands 
incident  to,  displacement.  "Flex  the  leg  as  much  as 
possible  on  the  thigh,  drawing  upon  the  tibia  as  if  to 
separate  the  articular  surfaces  from  the  femur.  Then 
rotate  the  tibia  inward  if  the  internal  cartilage  be  dis- 
placed, and  outward  if  the  external  cartilage  be  dis- 
placed. Both  movements  should  be  resorted  to  if  the 
usual  one  does  not  succeed.  Then  extend  the  leg  on  the 
thigh  quickly,  but  not  with  great  violence,  at  the  same 
time  pressing  with  the  thumb  upon  the  projecting  carti- 
lage." After  reduction,  rest  and  immobility,  until  the 
danger  of  inflammation  has  subsided,  will  commonly  suf- 
fice. It  is  noteworthy  that  not  infrequently  the  severe 
pinching  of  the  cartilage  due  to  displacement  is  followed 
by  such  a  degree  of  swelling  and  tenderness  of  the  struct- 
ure and  deformity  of  limb  as  to  give  the  impression  after 
reduction  that  displacement  is  still  present.  If  reduction 
fail  of  accomplishment,  then  either  of  two  plans  can  be 
pursued : 

1.  The  employment  of  massage  and  passive  motion, 
after  the  symptoms  incident  to  the  injury  have  subsided. 
The  use  of  elastic  knee-caps,  bandages,  and  perhaps  even 
apparatus  to  limit  movement  may  be  needed.  This  course 
will  in  time  restore  the  function  of  the  joint,  although  at 
intervals  derangements  will  ensue,  the  same  as  may  hap- 
pen even  when  the  reduction  is  accomplished  at  first. 

3.  The  exploration  of  the  joint  through  a  liberal  per- 
pendicular or  oblique  incision  made  into  it  at  the  site  of 
the  displaced  structure,  about  three-fourths  of  an  inch 
from  the  ligamentum  patellfe.  If  the  integrity  of  the 
cartilage  will  permit,  it  should  be  returned  to  its  proper 
position,  and  be  stitched  there  with  fine  aseptic  silk  or 
chromiolzed  catgut.  If  this  be  not  allowable,  on  ac- 
count of  the  great  extent  to  which  its  structure  has  been 
damaged,  it,  should  be  removed  entirely.  In  either  in- 
stance, finally,  the  joint  shoidd  be  irrigated  with  an 
aseptic  solution  and  closed  by  two  rows  of  sutures — the 
first  including  only  the  synovial  membrane  and  its  closely 
adjacent  connective  tissues;  the  second,  the  remaining 
tissues  of  the  wound.  Either  silk  or  catgut  can  be  used, 
as  best  suits  the  wish  of  the  operator.  The  employment 
of  drainage  will  depend  greatly  on  the  extent  of  hand- 
ling to  which  the  structures  of  the  joint  cavity  have  been 
subjected.  Ordinarily  it  need  not  be  employed;  still, 
the  introduction  into  the  joint  of  carbolized  liorsehair  or 
silkworm  gut,  for  drainage  purposes,  cannot  in  itself  do 
harm,  and  should  therefore  be  employed  when  indicated. 

The  alar  cartilaginous  structures  of  a  joint  may  be- 
come so  elongated  or  enlarged,  as  the  result  of  disease,  as 
to  be  pinched  by  the  articular  surfaces.  Extravasations 
■of  blood  within  their  folds  may  so  change  their  relations 


with  the  joint  surfaces  as  to  cause  pinching  at  once  or 
bring  it  on  at  some  later  date,  on  account  of  the  forma- 
tion of  fibrinous  bodies  within  them,  which  remain  at- 
tached to  the  borders  of  these  structures,  or  are  eventu- 
ally disconnected  and  wander  freely  in  the  cavity. 

The  result  of  operation  for  this  condition  is  fairly  rep- 
resented by  the  statements  already  made  in  regard  to  the 
outcome  of  operative  Interference  in  the  case  of  movable 
bodies.  Joseph  D.  Bryant. 

JORDAN'S  WHITE  SULPHUR  SPRINGS.-Prederick 
County,  Virginia. 

Post-Officb.— Jordan's  Springs.     New  hotel. 

Access.— Vis  Harper's  Ferry  and  Staunton  Branch  of 
the  Baltimore  and  Ohio  Railroad  to  Stephenson's  Depot, 
thence  by  stage  two  miles  to  springs. 

This  well-known  summer  resort  is  located  in  the  north- 
eastern part  of  the  beautiful  Shenandoah  Valley,  six  and 
one-half  miles  from  the  city  of  Winchester.  The  elevation 
here  is  1,200  feet  above  the  sea-level.  Charming  scenery 
and  delightful  climatic  conditions  will  be.  found.  The  • 
hotel,  just  completed,  is  thoroughly  modern  and  sanitary 
in  all  its  appointments.  A  new  bath-house  affords  all 
conveniences  for  bathing.  The  springs  supply  an  abun- 
dance of  water,  having  an  unvarying  temperature  of 
57°  P.,  the  year  round.  Like  other  sulphur  waters,  it  is 
at  first  unpleasant  to  the  taste,  but  a  tolerance  and  even 
a  liking  for  the  water  are  quickly  acquired.  The  follow- 
ing analysis  was  made  in  1871  by  Thomas  Antesill,  chem- 
ist of  the  United  States  Department  of  Agriculture; 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Calcium  sulphate 5.13 

Potassium  sulphate 2.09 

Sodium  chloride 76 

Potassium  carbonate 9.71 

Magnesium  carbonate 2.88 

Iron  carbonate Trace. 

Manganese  carbonate 01 

Hydrosulphuric  acid 79 

Silicic  acid 25 

Alumina 01 

Total 21.63 

This  water  has  been  in  use  for  many  years.  Its  most 
marked  properties  are  diuretic,  aperient,  and  tonic.  .It  is 
also  believed  to  possess  an  alterative  as  well  as  a  dia- 
phoretic influence.  The  chief  application  of  the  water 
has  been  in  cases  of  chronic  diseases  resulting  from  de- 
rangement of  the  liver,  kidneys,  stomach,  and  blood,  and 
glandular  system.  It  is  said  to  be  very  beneficial  in  ob- 
stinate cases  of  gout  and  rheumatism.  The  water  is  sold 
by  the  barrel,  half -barrel,  demijohn,  or  bottle. 

James  E.  Crook. 

JUNIPER.— JuNiPEKUS.  The  fruit  oi  Junipems  com- 
munis L.  (fam.  Pinacem).  Juniper  fruits  are  no  longer 
ofiicial. 

The  common  European  juniper  is  of  variable  stature, 
sometimes  attaining  the  dimensions  of  a  small  tree;  more 
often  it  is  a  short,  broad,  pyramidal  shrub,  with  spread- 
ing branches;  sometimes  it  consists  only  of  a  large  flat 
rosette,  with  its  prostrate  or  slightly  ascending_ branches 
lying  on  and  rooting  in  the  ground ;  by  this  habit,  as  well 
as  by  its  slender,  spreading,  awl-shaped  leaves  in  whorls 
of  three,  and  by  its  larger  and  more  juicy  berries,  it  is 
easily  distinguishable  from  the  common  juniper  of  this 
country  (J.  rirgininna  L.). 

This  shrub  grows  in  nearly  all  parts  of  Europe,  and  is 
also  widely  distributed  through  Central  and  Northern 
Asia,  as  well  as  in  the  United  States,  either  native  or 
naturalized.  The  chief  production  of  the  fruit  is  m 
Hungary.  The  "berries"  are  in  reality  short  fleshy 
cones,  whose  three  upper  scales  have  become  soft  antt 
juicy,  and  coalesced  over  the  three  stony  seeds;  the  ru- 
diments of  their  scale  tips  may  be  seen  near  the  top  oi 
the  fruit.  The  lower  scales  are  small,  dry,  and  appressea 
to  the  axis  or  peduncle.    The  berries  shrivel  a  good  aeai 
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in  drying,  and  were  described  in  the  Pharmacopoeia  as 
follows : 

"Nearly  globular,  about  one-third  of  an  inch  (8  mm.) 
in  diameter,  dark  purplish,  with  a  bluish-gray  bloom,  a 
three-rayed  furrow  at  the  apex,  internally  pulpy,  green- 
ish-brown, containing  three  ovate,  somewhat  triangular, 
bony  seeds,  with  several  large 
oil  glands  on  the  surface;  odor 
aromatic;  taste  sweet,  terebin- 
thinate,  bitterish,  and  slightly 
acid." 

Composition. — The  most  im- 
portant substance  is  the  essen- 
tial oil,  of  which  they  contain 
from  one-half  to  one  and  a  half 
per  cent.  There  is  also  a  large 
amount  of  sugar  (up  to  twenty- 
five  per  cent,  or  more),  and 
nearly  half  as  much  resin. 

The  oil  consists 
chiefly  of  pinene, 
but  its  character- 
istic odor  is  due 
to  an  unltnown 
substance.  It  is 
o  ffi  c  i  a  I,    and    is 

^      „„,.     -r    ■,    ■       „       ^      .^u  T,_  ...   thus  described  in 
Tie.  3M7.-I,,  Juniper  Branch,  with  Fruit    ^. ,  T>i,c„.,T,o/,r^ 

attEiched.     (Baillon.)      0,  Juniper  fruit,    ^iie      i-naimaco- 

aeparate.    CBalllon.)  poeia: 

"A  colorless  or 
faintly  greenish-yellow  liquid,  becoming  darker  and 
thicker  by  age  and  exposure  to  air,  having  the  charac- 
teristic odor  of  juniper,  and  a  warm,  aromatic,  some- 
what terebinthinate  and  bitterish  taste. 

"Specific  gravity:  0.850  to  0.890  at  15°  C.  (59°  P.). 

"Soluble  in  about  four  times  its  volume  of  alcohol, 
forming  a  somewhat  turbid  liquid,  which  is  neutral  or 
•slightly  acid  to  litmus  paper.  Also  soluble  in  an  equal 
volume  of  carbon  disulphide." 

Action  and  Use. — Juniper  berries  and  oil  have  the 
properties  of  the  terebinthinate  substances  in  general. 
In  small  doses  aromatic,  stimulant  to  the  stomach  and 
intestines,  haemostatic ;  in  large  ones  capable  of  produc- 
•ing  gastritis,  nephritis,  strangury,  etc.,  as  well  as  ner- 
vous disturbances.  The  chief  use  is  as  a  stimulating 
•diuretic.  A  violet-like  odor  in  the  urine,  and  a  copaiba- 
like erythema,  are  occasionally  observed  after  its  admin- 
istration. Juniper  berries  are,  or  ought  to  be,  used  in 
making  the  liqueur  called  gin,  which  is  alcohol  distilled 
-off  from  them  and  containing  their  oil.  They  are  not 
much  given  by  themselves  in  this  country,  but  might  be 
used  as  a  stimulating  diuretic;  an  infusion  or  the  oil 
being  used. 

Administration. — Prom  4  to  8  gm.  (  3  i.  to  ij.)  may 
be  given  at  a  dose.  An  infusion  of  the  bruised  berries 
extracts  much  of  the  oil,  the  sugar,  etc. ,  and  is  an  ac- 
•ceptable  form.  The  oil  may  also  be  given,  but  is  much 
adulterated  with  harsher  oils  from  the  tops  and  leaves, 
Md  even  with  oil  of  turpentine.  Dose,  gtt.  v.-x.  There 
is  also  a  simple  flve-per-cent.  spirit  of  juniper,  the  dose 
■of  which  is  fl.  3  ss.  to  i.,  but  it  is  not  much  used;  and  a 
■compound  spirit,  or  artificial  gin,  offered  as  a  more  reliable 
■aromatic  than  that  liquor.  Its  composition  is  as  follows : 
■Oil  of  juniper,  8  parts ;  oil  of  caraway,  1  part ;  oil  of 
fennel,  1  part;  alcohol,  1,400  parts;  water,  to  make  2,000 
parts.     Dose,  fl.  3  i.-iv. 

Allied  Drugs. — Other  important  products  of  the 
genus  Juniperus  are  samn  and  cade  oil,  elsewhere  de- 
scribed, besides  which  there  are  a  number  of  minor  pro- 
ducts, mostly  oils  distilled  from  the  fresh  twigs  of  various 
species  of  cedar.  Since'  the  properties  of  these  differ  in 
no  important  respects  from  those  of  oil  of  savin,  they 
need  not  be  further  considered.  W.  P.  Bolles. 

KAIRINE. — The  name  kairine  is  in  present  use  to  desig- 
nate, generically,  certain  artificially  prepared  derivates 
•of  chinoline,  where  either  a  methyl  or  an  ethyl  substitu- 
tion has  been  effected  in  the  chinoline  molecule.     Of  the 


two  kairines,  the  methylated,  although  the  one  first  made 
and  experimented  with,  has  been  superseded  by  the  ethy- 
lated  example,  for  tlie  double  reason  that  the  latter  is  both 
easier  and  cheaper  to  make,  while  at  the  same  time  it  is 
better  as  a  medicine.  The  ethylated  compound  kairine 
A.,  as  it  is  technically  called,  is  what  is  now  commonly 
dispensed  under  the  simple  name  kairine.  The  karaine 
in  medicinal  use  appears  as  a  whitish  crystalline  jiowder, 
without  smell,^  but  of  a  bitter  and  pungent,  slightly 
aromatic  taste.  It  is  fairly  soluble  in  cold  water,  freely 
in  hot,  moderately  only  in  alcohol  and  in  glycerin,  and 
but  sparingly  in  other. 

Physiologically,  the  essential  action  of  kairine  is  that  of 
a  powerful  but  evanescent  antipyretic.  Experiments 
upon  animals  show  reduction  of  body  temperature,  along 
with  slowing  of  rate  of  pulse  and  respiration,  and,  when 
the  drug  has  been  given  by  hypodermatic  injection,  an- 
aesthesia and  paralysis  in  the  limb  receiving  the  injection. 
Elimination  is  by  the  kidneys,  and  the  urine  presents  a 
dark  green  color,  observable,  it  may  be,  within  half  an 
hour  after  administration  of  the  drug.  Toxic  effects 
have  followed  when  the  dosage  has  risen  to  between  one 
and  two  grains  per  pound  weight  of  the  animal.  In  the 
human  subject,  kairine  produces  certain  and  speedy  low- 
ering of  fever  temperatures,  with  less  proportionate  de- 
rangement in  the  way  of  roaring  in  the  ears,  headache, 
giddiness,  and  gastric  distress,  than  the  cinchona  alkaloids 
produce.  The  action,  however,  is  apt  to  be  attended  by 
profuse  sweating  during  the  fall  of  the  temperature,  and 
a  decided  chill  when  the  after-rise  begins.  Overdosage 
has  produced  profound  reduction  of  temperature,  with  a 
condition  of  general  collapse,  but,  so  far  as  the  writer 
knows,  no  case  of  death  from  direct  kairine  poisoning 
has  been  reported. 

Tlierapeutically,  kairine  has  been  used  as  an  antipyretic 
in  febrile  diseases,  and  was  the  first  synthetic  substitute 
for  the  cinchona  alkaloids  for  such  purpose.  It  has, 
however,  been  superseded  by  newer  products  of  the 
laboratory,  such  as  antipyrin,  which  are  not  so  severe  in 
operation.  A  dose  of  1  gm.  (gr.  xv.)  of  kairine  begins 
to  affect  a  febrile  temperature  in  about  an  hour,  effects 
its  maximum  influence  within  another  hour,  holds  its 
effect  for  yet  one  hour  more,  and  then  rapidly  fails  in 
potency,  so  that  when  a  fourth  hour  has  passed  since  the 
time  of  taking  the  medicine  the  temperature  has  com- 
monly reattained  its  original  elevation.  By  continuous 
medication,  however,  a  practically  continuous  depression 
can  be  maintained.  In  ordinary  cases,  four  successive 
hourly  doses  of  0.50  gm.  each  (about  gr.  viij.)  will  bring 
down  the  temperature  to  101°  P.,  at  which  point  it  may 
be  held  by  succeeding  doses  of  half  the  previous  dimen- 
sions. When  necessary,  however,  kairine  has  been  given 
hourly  in  gram  doses  (gr.  xv.)  for  four  successive  hours. 
Kairine  may  be  administered  in  capsule,  pill,  aromatized 
solution,  or  elixir.  Edward  Curtis. 

KALA-AZAR. — ^During  the  last  twenty -five  years  there 
has  been  observed  in  Assam  an  epidemic  fever  of  a  par- 
ticularly virulent  type,  which  spreads  slowly  from  place 
to  place  and  depopulates  whole  villages ;  it  is  known  as 
Assam  fever,  black  fever,  or  Kala-azar.  This  fever  is 
generally  intermittent  or  remittent,  and  resembles  chronic 
malaria ;  its  etiology  is  still  undecided,  though  probably 
it  is  of  malarial  origin.  The  onset  is  generally  sudden, 
and  the  fever  is  accompanied  by  wasting,  progressive 
ancemia,  and  enlargement  of  the  liver  and  spleen ;  dropsy 
is  apt  to  supervene  toward  the  end.  There  has  been 
considerable  discussion  as  to  the  cause  of  Kala-azar ;  and 
the  Indian  government  has  received  no  less  than  three 
reports  on  this  subject.  1.  According  to  Giles,  the  chief 
characteristics  are  anaemia  and  dropsy,  and  the  cause  is 
asserted  to  be  the  Ankylostomum  duodenale,  the  ova  of 
which  Giles  found  in  great  quantities  in  the  intestines  of 
those  who  had  died  of  the  disease ;  the  victims  had,  how- 
ever, been  considerably  enfeebled  by  malaria.  He  de- 
scribes it  as  "a  mixed  anaemia  brought  about  by  ankylo- 
stomiasis acting  on  a  population  worn  down  by  chronic 
malarial  poisoning  "  {Brit.  Med.  Journ.,  March  36th,  1898). 
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2.  Rogers  believes  that  Kala-azar  is  essentially  a  malarial 
disease,  but  one  which  has  somehow  acquired  infectious 
properties.  3.  Ross,  whose  views  have  met  with  the  wid- 
est acceptance,  is  inclined  to  agree  with  Rogers  but  thinks 
that  Kala-azar  is  communicated  in  the  same  way  as  mal- 
aria. There  can  be  no  doubt  that  malaria  is  a  most  im- 
portant factor  in  the  production  and  dissemination  of 
Kala-azar ;  for  all  the  cases  so  far  reported  Jiave  been 
from  districts  notoriously  malarial,  and  in  individuals 
considerably  enfeebled  by  that  disease.  It  must  be  re- 
marked, however,  that  Kala-azar  is  communicable  and 
epidemic,  and  is  not  influenced  by  quinine.  Ross  gives 
three  stages  of  the  disease :  (1)  Stage  of  parasitic  inva- 
sion, in  which  there  are  recurrent  attacks  of  high  fever 
and  rapid  enlargement  of  liver  and  spleen,  particularly 
the  former ;  (2)  stage  of  secondary  efEects,  in  which  there 
are  low  fever  and  general  tumefaction  of  the  organs ;  and 
(3)  stage  of  cachexia,  when  the  fever  gradually  disap- 
pears, the  organs  decrease  in  size,  attacks  of  pneumonia 
and  dysentery  supervene,  the  malarial  parasite  which 
was  formerly  present  is  now  no  longer  found,  and  there 
follow  cachexia,  coma,  and  death.  The  disease  is  par- 
ticularly fatal,  Rogers  reporting  ninety-six  per  cent,  of 
deaths;  but  recoveries  do  occur.  Manson  reports  cases 
of  two  Englishmen  who  had  become  invalided  in  Assam : 
"  both  had  formerly  suffered  from  malarial  fever ;  in  both 
there  was  splenic  and  hepatic  enlargement,  recurring 
spells  of  quotidian  fever,  unaccompanied  by  parasites  in 
the  blood  and  uninfluenced  by  quinine,  and  attended 
with  profuse  diaphoresis,  profound  anaemia,  darkening 
of  the  skin,  and  emaciation.  One  died  of  cerebral  throm- 
bosis, the  other  of  exhaustion"  ("Tropical  Diseases," 
page  221). 

Treatment  consists  in  prompt  removal  from  the  country 
to  a  more  healthy  locality. 

Kala-jwar,  or  Kala-dukh  of  the  neighboring  territory 
is  practically  the  same  as  Kala-azar  of  Assam. 

For  a  discussion  on  the  etiology  of  Kala-azar,  and  other 
facts  in  reference  to  the  disease,  the  reader  is  referred  to 
an  article  by  Ross,  in  Tlie  Indian  Medical  Gazette,  vol. 
xxxiv.,  pp.  233-241.  li.  J.  E.  Scott. 

KAMALA. — "The  glands  and  hairs  from  the  capsules 
of  Mallotus  Philippine iisis  (Lam.)  Muell.  Arg.  (fam.  JSu- 
pTiM'biacecB),^'  U.  S.  P.  This  plant  is  a  small  tree,  growing 
very  extensively  through  southeastern  Asia  and  Poly- 
nesia. The  fruit  is  a  small  tricoccous  capsule,  covered 
with  a  dense,  crimson,  velvety  surface,  consisting  of  the 
above-mentioned  glands  and  hairs.  Kamala  is  collected 
by  gathering  the  fruits  and  shaking  or  rubbing  them 
about  in  baskets,  and  sifting  out  the  dust-like  glands. 

An  inferioi'  variety 
is  obtained  by  tak- 
ing the  glands  and 
hairs  from  other 
parts  of  (he  plant. 
The  collection  of 
more  or  less  adher- 
ing dirt  is  inevi- 
table, and  advan- 
tage is  often  taken 
of  this  fact  to  adul- 
terate it  heavily 
with  earthy  mat- 
ters. Hence  the 
fixing  of  the  limit 
of  ash  at  eigiit  per 
cent.,  which  is  a 
very  liberal  allow- 
ance. 

It  has  long  been 

used  in  India,  both 

as  a  (lye  and  as  a 

medicine,     but    its 

employment  as  a  cui'e  for  tapeworm  apjieai's  to  date  only 

from  the  middle  of  tlie  present  century. 

The  glands  consist  of  an  external  capsule  containing  a 
yellow  fluid,  and   enclosing  from   forty  to  sixty  club- 


JFiG.  3048.— Kamala.    (Baillon.) 


shaped  cells  filled  with  a  homogeneous,  transparent,  red 
resin,  amounting  to  about  four-fifths  of  the  whole  weight 
of  the  glands. 

Action  and  Use. — The  only  purpose  for  which  this 
drug  is  employed  in  medicine  is  as  a  tsenicide,  for  which 
purpose  it  has  considerable  value;  but  the  discovery  of 
koosso  and  pelletierine  has  displaced  it  from  medical 
favor,  and  it  is  now  becoming  obsolete.  Prom  4  to  10 
gm.  ( 3  i. —  3  iiss.)  may  be  given  at  a  dose. 

Henry  E.  RwHtu. 

KARYOKINESIS.     See  Cell. 

KARYOKINESIS.     (PATHOLOGICAL.)  — Atypical 

forms  of  karyoldnesis  are  found  in  certain  pathological 
conditions.     In  place  of  normal  bipolar  division  multipo- 


FiG.  3049.— Pathological  Mitoses,  o.  Asymmetrical  mitosis :  6,  hypo- 
chromatic  mitosis ;  c,  d,  mitoses  with  displaced  and  partly  degen- 
erating chromosomes;  e, /,  asymmetrical  mitoses.  (After  Hanse- 
mann.5 

lar  division  may  take  place,  two,  four,  six,  eight,  or  more 
nuclear  spindles  with  a  correspondingly  increased  num- 
ber of  equatorial  plates  being  formed.  The  number  of 
chromosomes  may  be  greater  or  less  than  normal.  Asym- 
metrical splitting  of  the  nuclear  chromatin,  or  the  de- 
struction of  some  of  the  chromosomes  may  lead  to  the 
formation  of  daughter  stars  having  an  unequal  number 
of  chromosomes.  In  the  place  of  a  single  mother  star  a 
complicated  chromatin  figure  maybe  formed  from  which 
a  number  of  daughter  stars  may  be  developed.  The  sep- 
arate chromosomes  may  vary  greatly  in  size,  or  they  may 
be  altered  in  form  through  irregularities  in  the  course  of 
the  fibres  of  the  spherical,  spindle-  or  biscuit-shaped  chro- 
mosomes being  in  this  way  produced.  The  division  of 
the  coll  protoplasm  may  be  delayed  or  entirely  fail  of 
occurrence.  Multinuclear  giant  cells  are  formed  in  this 
manner.  Deviations  from  the  normal  division  axis  may 
also  occur.  Degeneration  of  the  chromosomes  is  some- 
times shown  by  their  displacement,  granular  disintegra- 
tion, or  loss  of  staining  power. 

^Multipolar  mitoses  were  first  described  by  Bberth,  but 
his  statements  were  at  first  discredited,  particularly  by 
Flemming  and  Strassburger.  The  existence  of  such 
forms  was,  however,  confirmed  later  by  Arnold  who  ob- 
served numerous  multiple  mitotic  figures  in  carcinoma 
cells.  As  a  i-esult  of  the  great  amount  of  interest  excited 
in  the  subject  by  Arnold's  observations  numerous  in^ 
vestigations  were  made,  among  the  most  important  of 
which  may  be  mentioned  the  studies  of  Hansemann, 
Strobe,  and  Galeotti.  According  to  Strobe,  atypical 
mitoses  arc  found  in  a  great  variety  of  pathological  con- 
ditions —  cancer,  sarcoma,  different  forms  of  benign 
tumors,  tissue  regenerations,  etc.  He  regards  them  as- 
a  constant  phenomenon  in  all  tissues  showing  strong  pro- 
liferative tendencies  with  active  mitosis.  Galeotti  claimeff 
to  havefound  atypical  mitoses  in  tissues  irritated  by  anti- 
pyrin,  quinine,  chloral,  peptone,  etc.,  as  well  as  in  tissue 
exposed  to  high  temperature. 
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Hanseraann  divides  the  patlaological  forms  of  mitosis 
into  three  classes — the  hypochromatic,  hyperchromatic, 
and  irregular  variations.     Hypochromatic  mitoses  are 
those  which  contain  fewer  chromosomes  than  normal. 
The  number  of  chromosomes  may  be  reduced  to  six  or 
eight.    Hypochromatic  cells  arise  in  two  ways,  either 
through  asymmetrical  division  or  through  the  destruc- 
tion of  some  of  the  chromosomes.     According  to  Hanse- 
mann,  the  hypochromatic  mitoses  occur  only  in  malignant 
tumors,  much  more  frequently  in  carcinoma  than  in  sar- 
coma.   They  are  to  be  regarded  as  evidences  of  cell  de- 
generation ;  in  the  majority  of  cases  cell  division  does  not 
follow.    He  regards  them  as  being  only  of  biological 
interest,  their  significance  with  relation  to  tumor  malig- 
nancy not  being  at  the  present  understood.     Tlie  hyper- 
chromatic forms  contain  more   chromosomes   than  the 
normal  cells.     They  are  very  abundant  in  malignant 
growths,  much  move  so  in  carcinoma  than  in  sarcoma. 
I      They  may  be  divided  into  two  classes,  the  bipolar  and 
the  miiltipolar.     The  bipolar  forms  are  very  large,  con- 
taining over  a  hundred  large  chromosomes  at  times.     On 
division  they  form  similar  hyperchromatic  cells  having 
the  same  number  of  chromosomes.     In  the  multipolar 
forms  a  reduction  of  the  number  of  chromosomes  occurs 
through  division,  so  that  their  number  may  ultimately 
I      return  to  the  normal.     The  multipolar  mitoses  usually 
result  in  the  formation  of  multinuclear  giant  cells,  the 
I      latter  being  most  numerous  in  tumors  containing  the 
j     greatest  number  of  multinuclear  mitoses.     As  irregular 
I      forms  of  atypical  mitosis  Hansemann  includes  changes  in 
j     size  and  form  of  the  chromosomes  and  centrosomes,  ir- 
!      regular  spindle  forms,  delayed  division  of  the  cell,  etc. 
Hansemann  was  unable  to  confirm  the  work  of  StrSbe  and 
Galeotti,  and  is  therefore  inclined  to  regard  atypical  mi- 
j     toses  as  being  characteristic  of  malignant  tumors.     The 
presence  of  numerous  atj'pical  mitoses  in  the  cells  of  a 
new  growth  may  be  taken  as  positive  evidence  of  its  ma- 
hgnancy,  but  the  absence  of  such  pathological  forms  in  a 
i      tumor  is  not  to  be  taken  as  conclusive  proof  of  its  benign 
character. 

A  practical  application  of  the  above  principle  has  been 
made  by  a  number  of  writers  in  the  case  of  the  diagnosis 
of  hits  of  tissue  obtained  by  the  stomach  tube,  aspirator, 
etc.,  or  of  cells  found  in  pleural  and  peritoneal  exudates, 
urine,  uterine  discharges,  etc.  Tlie  existence  of  carci- 
noma has  been  diagnosed  by  Rieder,  Dock,  etc.,  from 
the  presence  of  numerous  atypical  mitoses  in  the  cells  of 
the  centrifugated  peritoneal  fluid.  Sarcoma  of  the  pieura 
has  been  diagnosed  in  like  manner.  In  other  cases,  liow- 
ever,  the  examination  of  the  pleural  and  peritoneal  fluids 
yielded  negative  results,  though  malignant  growths  were 
found  to  be  present.  Only  in  the  case  of  very  soft,  cel- 
lular, quickly  growing  tumors  are  positive  findings  likely 
to  occur.  In  suspected  cases  the  fluid  obtained  by  as- 
piration should  be  quickly  centrifugated,  cover-glass 
smears  made  of  the  sediment ;  and  these,  after  drying  in 
the  air,  should  be  fixed  in  equal  parts  of  absolute  alcohol 
and  ether,  and  stained  in  hsematoxylin  and  eosin.  The 
presence  of  numerous  mitoses  in  the  cells  of  such  exu- 
dates, either  typical  or  atypical,  may  be  regarded  as 
strong  evidence  of  the  presence  of  a  malignant  tumor. 
Negative  findings  are  without  significance. 

Aldred  Scott  Wartlun. 

KARYOLYSIS. — The  change  observed  in  the  nucleus 
of  a  necrotic  cell  whereby  its  chromatin  either  entirely 
disappears  or  loses  its  staining  power.  Such  change  may 
he  due  to  a  solution  of  the  nucleus,  to  chemical  changes 
in  the  chromatin,  or  to  its  complete  destruction.  It  is 
the  most  important  microscopical  evidence  of  necrosis, 
and  is  to  be  regarded  as  the  essential  feature  of  this 
process.  The  term  is  used  synonymously  with  chroma- 
tolysis,  but  is  gradually  replacing  the  latter  .word. 

Aldred  Scott  Warthin. 

KARYORRHEXIS.— The  term  applied  by  Klebs  to  that 
form  of  nuclear  fragmentation  in  which  the  chromatin 
becomes  broken  up  into  small  particles.     It  is  distin- 


guished from  karyolysis  in  that  in  the  latter  process  there 
is  a  complete  disappearance  of  the  chromatin,  while  in 
the  former  the  nucleus  is  broken  into  particles  which  are 
often  hyperchromatic.  Karyorrhexis  is  one  of  the  earli- 
est signs  of  necrosis,  and  is  in  the  majority  of  ca.ses  a 
forerunner  of  karyolysis.  The  latter  may  occur,  how- 
ever, without  a  preceding  karyorrhexis,  the  nucleus  losing 
its  staining  power  without  undergoing  fragmentation. 
According  to  Schmaus  and  Albrecht,  the  disintegration 
of  the  nucleus  in  karyorrhexis  is  not  due  to  a  rupture  of 
the  nuclear  membrane,  but  is  caused  by  definite  and 
fairly  typical  movements  on  the  part  of  the  chromatin 
elements  in  response  to  certain  influences  acting  from 
without  the  nucleus.  The  transposition  of  the  chroma- 
tin elements  is  usually  preceded  by  a  condition  of  hj'per- 
chromatosis  leading  ultimately  to  a  separation  of  the 
chromatin  into  single  particles  which  gradually  lose  their 
staining  power.  The  phenomena  of  karyorrhexis  may 
be  observed  in  all  forms  of  beginning  necrosis  due  to  any 
cause,  but  can  be  studied  to  bestadvantage  in  the  necros- 
ing areas  of  malignant  tumors,  particularly  in  carcinoma. 

Aldred  Scott  Waiihin. 

KATHELECTROTONUS.     See  Electrotonus. 

KAVA. — Methysticum;  Kava-Kava;  Ava.  The  root 
of  Methysticum  Methysticum  (Forst.)  Lyons,  and  of  M. 
excelsum  (Forst.)  Lyons  (fam.  Piperacem).  The  first-named 
(generally  known  as  Piper  Methysticum  Forst.)  yields  the 
bulk  of  the  drug.  It  is  a  good-sized  softly  woody  shrub, 
native  and  widely  cultivated  through  the  South  Pacific 
Islands.  The  root  has  acquired  a  local  reputation  as  a 
remedy  for  dropsy  and  painful  affections  of  the  bladder 
and  the  urinary  tract,  but  it  is  chiefly  prized  as  the  source 
of  a  native  beverage.  The  plant  is  reduced  to  a  pulpy 
mass  by  mastication  and  allowed  to  ferment  until  an  in- 
toxicating liquor  is  produced.  The  primary  eft'ect  is  as 
a  stimulant,  but  ultimately  it  causes  a  peculiar  form  of 
intoxication  in  which  the  limbs  and  body  are  uncontrol- 
lable and  helpless,  while  the  mental  faculties  are  clear  or 
slightly  dazed. 

Authorities  diflfer  as  to  the  resemblance  of  its  effects  to 
those  of  alcohol.  It  is  not  unlikely  that  by  keeping,  or 
by  different  methods  of  preparation,  alcohol  is  yielded 
by  the  large  amount  of  starch  which  is  contained.  Ex- 
cessive use  of  it  produces  a  chronic,  troublesome  seal}- 
disease  of  the  skin. 

The  root  is  soft  and  juicy  when  fresh,  but  becomes 
very  light  upon  drj'ing.  It  is  light-gray  in  color  exter- 
nally, and  pale  3-ellowish-white  when  cut.  It  comes  in 
large,  thick,  clumpy  pieces,  often  8  or  10  cm.  across  at 
the  base  of  the  stems,  and  divides  quickly  into  several 
crooked,  irregular  branches.  The  texture  is  woody,  but 
soft  and  light ;  the  sawed  surface  is  dusty  or  meal}-.  The 
odor  is  slight,  the  taste  rather  spicy  and  bitter,  leaving 
the  tongue  slightly  benumbed  for  a  little  while.  A  trans- 
verse section  shows  a  thin  bark,  and  a  radiated,  wood}- 
ring,  in  which  the  narrow  wood  edges  are  separated  by 
broad,  starch-bearing,  medullary  rays. 

Half  its  weight  consists  of  starch.  It  contains  also  an 
essential  oil;  two  resins,  alpha-  and  beta-resin  kava;  and 
a  neutral  crystalline  principle  called  kai>ahin,  or  methys- 
ticin,  which  is  closely  allied  to  pipirine.  The  crystalline 
body  exists  to  the  extent  of  one  per  cent.,  but  has  been 
found  inactive.  The  alpha  resin,  which  is  obtained  b}' 
means  of  alcohol,  and  is  insoluble  in  water,  contains  the 
medicinal  properties  of  the  plant,  and  is  thought  by 
Lewin  to  be  the  active  ingredient.  It  has,  however,  been 
shown  that  the  watery  infusion  also  is  useful,  and  this 
would  indicate  that  the  virtues  of  tlie  plant  are  not  lim- 
ited to  the  resin  itself.  At  present  the  resin  and  the  fluid 
extract,  not  miscible  with  water,  are  the  preparations 
employed  for  medicinal  purposes. 

Kava-kava  has  formed  the  subject  of  an  exhaustive 
study  by  Dr.  Cerna  (Therapeutic  Gazette,  January,  1891) 
who  arrives  at  the  following  conclusions  regarding  its 
physiological  action:  Moderate  doses  produce  a  stimu- 
lating effect,  particularly  on  the  central  nervous  ganglia; 
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in  larger  quantities  it  produces  general  anaesthesia,  and 
diminishes  and  ultimately  abolishes  reflex  action  by- 
influencing  the  spinal  cord,  and  probably  also  the  spinal 
centres.  The  great  muscular  weakness  observed  is  not 
due  to  any  action  on  the  higher  cerebral  centres,  as  they 
maintain  their  normal  functional  activity.  Very  large 
quantities  depress  the  circulatory  and  respiratory  systems, 
and,  in  poisonous  doses,  death  is  produced  by  failure  of 
the  respiration  or  by  cardiac  paralysis.  Placed  on  the 
tongue,  it  at  first  causes  a  burning  sensation,  which  is  fol- 
lowed by  numbness  and  anaesthesia,  which  continue  for 
some  time  and  are  accompanied  by  a  free  flow  of  saliva. 
On  the  cornea  and  conjunctiva  the  same  effect  is  pro- 
duced. The  local  anaesthetic  action  is  said  to  be  equal 
to  that  of  cocaine,  but  its  use  is  restricted  by  the  insolu- 
bility of  the  preparations  in  water. 

Kava  is  the  best  simple  diuretic  that  we  possess.  It 
quickly  produces  an  abundant  flow  of  pale  urine  with- 
out irritation,  but,  on  the  contrary,  with  soothing  effect, 
and  is  hence  very  useful  in  removing  dropsical  effusions. 
At  other  times  its  action  is  favored  by  the  use  of  an  abun- 
dance of  water.  Such  use  of  it  is  recommended  in  cysti- 
tis, gonorrhoea,  and  chronic  inflammatory  conditions  of 
the  mucous  membrane  of  the  urinary  organs.  The  in- 
flammatory action  is  rapidly  moderated,  and  the  puru- 
lent and  catarrhal  discharges  diminish  in  amount. 

The  fluid  extract  is  the  most  convenient  preparation  to 
use,  and  has  been  employed  with  decided  success.  It 
may  be  given  in  doses  of  tji  xx.-lx.  three  times  a  day, 
and  has  been  combined  with  sweet  spirits  of  nitre  and 
glycerin  when  these  are  indicated.  The  alpha  resin  is 
given  in  doses  of  gr.  i.-iss.,  three  times  a  day.  A  solid 
extract  is  prepared,  the  dose  of  which  is  gr.  ij.-vi.  The 
principle,  kavahin,  is  not  employed,  as  its  therapeutic 
action  and  dose  are  uncertain.  Henry  H.  Busby. 

KEFIR  GRAINS.— Kefie  Seeds.  Small  pebble-like  or 
seed-like  masses,  occurring  in  the  Caucasus  region,  con- 
sisting of  a  fungus  mass  containing  the  ordinary  yeast- 
plant,  together  with  the  bacterium  Diaspora  Caueasica 
Kern.,  and  there  used  for  the  fermentation  of  milk  into  a 
substance  called  kefir,  the  equivalent  of  koumyss.  The 
vitality  of  the  dry'  grains  is  excited  by  soaking  in  water 
for  some  hours  before  they  are  introduced  into  the  milk. 

Henry  H.  Susby. 

KELOID.— (Synonyms:  Kelis;  Kelos;  Fr.  CJieloide ; 
Ger.  Keloid,  KrvoUenkrebs.) 

Definition. — A  circumscribed  connective-tissue,  be- 
nign, cutaneous  neoplasm  resembling  an  hypertrophic 
scar  and  consisting  of  accumulated  embryonic  connective- 
tissue  elements. 

To  Alibert  ("Precis  theorique  et  pratique  sur  les 
maladies  de  la  peau,"  3  vols.  8vo,  Paris,  1810  Art 
"Cancroides,"  T.  i.,  p.  417.  Atlas,  pi.  28;  Vallerand  de 
Lafosse,  Reime  med.,  October,  1829)  belongs  the  credit  of 
giving  the  first  reliable  description  of  keloid  to  the  med- 
ical profession.  The  term  is  derived  from  the  Greek 
word  _/cj?Aif ,  a  scar,  or  xv'^,  a  claw,  and  elSog,  resemblance, 
from  its  fancied  resemblance  to  a  crab's  claw.  Alibert 
differentiated  two  fo^ms  of  keloid,  the  true  or  spontane- 
ous, kelis  genuina  seu  vera,  developing  without  any  in- 
jury to  the  skin,  and  the  false,  kelis  spuria,  also  called 
scar,  cicatricial,  or  secondary  keloid,  the  result  of  trau- 
matism. This  division,  however,  cannot  be  adhered  to 
strictly,  as  the  injury  is  often  of  such  a  slight  character 
as  to  be  readily  overlooked.  The  term  Addison's  keloid 
refers  to  morphoea  or  scleroderma  circumscriptum,  and  is 
to  be  distinguished  from  the  affection  under  considera- 
tion. 

Symptoms.- Keloid  usually  begins  as  an  elevated  nod- 
ule or  tubercle,  or  several  nodules  may  coalesce,  varying 
in  size  from  a  pea  or  a  bean  to  that  of  the  hand  Its 
favorite  seat  is  on  the  trunk,  particularly  over  the  ster- 
num, although  it  may  occur  on  the  mammae,  neck,  ears, 
and  arms.  The  tumor  consists  of  a  hard,  fibrous  growth' 
is  irregular  in  contour,  the  surface  is  smooth  or  covered 
with  lanugo  hairs,  the  epidermic  covering  is  thin  and  of  a 
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white  or  pinkish  color,  due  to  the  presence  of  dilated 
capillaries;  it  is  firm  and  elastic  to  the  touch,  adherent  to 
the  cutis,  and  elevated  and  sharply  defined.  Keloid  pre- 
sents not  only  variations  in  size  but  also  in  form,  at  times 
appearing  as  a  tumor  of  oval  shape,  from  which  pro- 
longations extend  into  the  surrounding  neighborhood  re- 
sembling the  appearance  of  crab's  claws,  at  times  it  is 
simply  ovoid  or  nodular  without  projection.  Again  it  ig 
met  with  as  an  elongated,  cylindrical  growth,  or  occuis 
as  elevations,  resembling  cords  or  in  the  form  of  bands 
or  ridges.  Occasionally  a  slight  depression  of  the  centre 
with  elevated  margin  exists.  Keloid  slowly  increases 
and  may  remain  stationary  for  years,  and  usually  it  per- 
sists throughout  life.  Even  when  the  tumor  has  existed 
for  years,  ulceration  never  takes  place,  and  spontaneous 
involution  has  been  observed  to  occur  in  very  exceptional 
cases.  Although  usually  single,  keloids  may  be  quite  nu- 
merous, and  at  times  are  distributed  along  the  course  of 
cutaneous  nerves.  Schwimmer  in  one  case  reported  one 
hundred  and  five,  and  De  Amicis  in  another  individual 
three  hundred  keloids.  Usually  the  growth  is  painful, 
especially  when  it  is  subjected  to  pressure,  and  occasion- 
ally the  pain  may  be  spontaneous.  In  some  cases  pain 
is  entirely  lacking.  At  times  a  pricking  or  burning  sen- 
sation and  occasionally  itching  are  experienced;  when  the 
growth  is  situated  on  the  flexor  surfaces  of  articulations, 
it  may  interfere  to  some  extent  with  motion. 

Etiology. — The  etiology  of  so-called  spontaneous  ke- 
loid is  obscure,  and  it  is  regarded  as  of  exceedingly  rare 
occurrence ;  it  is  highly  probable,  as  already  stated,  that 
it  is  due  to  injury  of  the  cutis  so  minute  in  character  as 


Fig.  3050.— Keloid  of  Sternum  Developed  after  a  Bum. 

to  be  readily  overlooked.  Sex  does  not  appear  to  influ- 
ence its  occurrence,  although  some  observers  are  inclined 
to  regard  it  as  being  of  greater  frequency  in  females  thaa 
in  males.  It  has  been  observed  at  all  ages,  although  it 
is  of  rare  occurrence  in  the  very  young  and  very  old,  and 
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usually  appears  during  middle  life.  It  is  met  with  most 
frequently  in  tropical  countries,  and  it  appears  tliat  cer- 
tain families  and  the  negro  race  are  predisposed  to  keloid. 
Cicatricial  or  scar  keloid,  on  the  other  hand,  is  often  met 


FIG.  3051. 
Hgs.  30 
Irotliers. 


-Keloid  of  Inlerior  Maxillary  Bone  lollowing  an  Operation. 
0  and  3051  Illustrate  tlie  occurrence  of  keloid  in  two  negro 


with  and  may  appear  in  any  locality.  As  an  example  of 
tlie  disease  occurring  in  the  negro  race  and  as  an  argument 
in  faTor  of  family  predisposition  (see  Hebra's  case  in 
which  three  sisters  and  the  mother  were  affected,  "  Hebra, " 
Tol.  iii.,  p.  378;  Wilson  and  Bryant  have  also  recorded 
instances),  the  author  would  briefly  quote  the 
following  cases:  In  the  one  individual,  eighteen  f'^ 
years  of  age,  there  existed  a  tumor  on  the  ster-  ' 
num,  about  midway  between  the  manubrium  and 
ensiform  cartilage.  It  dated  from  the  third 
year  of  life  and  developed  as  a  result  of  a  burn. 
The  tumor  was  about  three  inches  in  width  by 
five  inches  in  length,  was  elevated  about  one- 
sixteenth  to  a  quarter  of  an  inch  over  the  sur- 
rounding skin,  was  sharply  defined  and  felt 
firm  and  elastic  to  the  touch.  It  was  Irregular 
in  contour,  and  characteristic  claw -like  processes 
extended  on  either  side,  both  laterally  and  above 
and  helow.  The  surface  of  the  growth  was 
smooth  and  totally  devoid  of  hair,  and  the  color 
was  whiter  than  that  of  the  neighboring  parts; 
dilated  blood-vessels  on  the  surface  were  not 
jisible.  In  the  second  case,  a  brother  of  the 
foregoing  individual,  aged  twenty  years,  there 
developed  in  the  scar,  two  weeks  after  removal 
of  a  tumor  (presumably  sebaceous),  a  keloid. 
Ihis  was  situated  on  the  ramus  of  the  inferior 
maxillary  bone,  and  extended  from  a  point  just 
below  the  articulation  to  one  situated  a  little  in 
iront  of  the  angle  of  the  jaw.  The  growth  pro- 
jected about  one-quarter  of  an  inch  above  the 
surtomiding  surface,  was  of  rather  oval  shape 
and  of  a  lighter  color  than  the  adjoining  skin, 
and  measured  about  three  inches  in  length  by 
aoout  two  in  width.  On  either  side  of  the 
growth  there  existed  three  small  keloids  mark- 
wg  the  site  of  the  introduction  of  the  sutures  for 
ciosmg  the  wound  after  operation. 
b1- ht''  ^'"^"^  "^'^^  follows  burns,  operations,  and  other 
sugnt  cutaneous  mjuries.  Thus  it  has  been  observed  to 
occur  after  blisters,  in  the  lobe  of  the  ear  after  piercing 
lor  earrings,  in  the  scars  of  leech  bites,  also  after  the 


scars  of  eruptions  of  smallpox,  acne  indurata,  syphihs, 
herpes  zoster,  and  non-parasitic  sycosis,  and  in  vaccina- 
tion scars.  The  writer  recently  had  occasion  to  observe, 
on  the  right  cheek  of  a  young  lady,  a  keloid  that  had  de- 
veloped after  an  attack  of  dermatitis  venenata.  It  has 
also  been  known  to  follow  after  psoriasis  and  is  not  in- 
frequently seen  (in  male  individuals  of  the  African  race) 
in  the  form  of  small,  indurated,  whitish,  elevated  lesions 
due  to  shaving. 

Patiioi.ooy  and  Pathological  Anatomy. — Keloid  is 
a  growth  consisting  of  dense,  fibrous  connective  tissue, 
situated  in  the  corium.  According  to  Warren,  the  dis- 
ease originates  in  the  vessel  walls  of  the  corium,  which 
are  involved  to  quite  a  distance  beyond  the  growth,  which 
would  explain  the  recurrence  of  the  neoplasm  after  ex- 
tirpation. The  same  observer  states  that  it  is  impossible 
to  differentiate  between  true  and  false  keloid  with  the  aid 
of  the  microscope.  According  to  Kaposi,  in  true  keloid 
the  sections  present  a  whitish,  dense  fibrous  mass,  the 
fibres  running  parallel  to  the  long  axis  of  the  tumor  and 
the  surface  of  the  skin ;  here  and  there  they  run  in  a  ver- 
tical direction.  The  new  growth  is  inserted  in  the  corium 
in  such  a  manner  that  normal  layers  of  the  latter,  particu- 
larly the  papillae  and  rete  pegs,  remain  intact,  while  they 
are  wholly  absent  in  the  hypertrophic  scar.  There  are  a 
few  nuclei  and  nucleated  spindle  cells  within  the  keloid 
body  and  around  the  vessels,  which  are  compressed,  as  if 
by  a  sheath,  by  the  dense  bundles  of  fibres.  The  cells 
are  abundant  in  the  younger  parts  of  the  keloid,  around 
the  arteries ;  indeed,  it  appears  as  if  the  fibres  of  the  ke- 
loid were  derived  from  spindle-shaped  cells  sheathing  the 
vessels.  Neumann  states  that  in  keloid  a  new  growth 
of  parallel  connective-tissue  fibres  takes  place,  and  that 
these  fibres  are  situated,  in  the  shape  of  a  wedge,  in  the 
substance  of  the  corium  and  ultimately  displace  it  en- 
tirely. Spindle-shaped  cells  accumulate  along  the  ad- 
ventitia  of  the  vessels,  especially  of  the  arteries ;  a  few^ 
oblique  bundles  may  occur  here  and  there.  The  se- 
baceous and  sudariparous  glands  at  first  remain  un- 
changed, later  they  disappear  and  the  glandular  sub- 
stance in  the  centre  of  the  keloid  is  lost.     The  tumor 


FIG.  3053.- Cicatricial  Keloid  from  the  Gluteal  Region,  following  a  Bum. 
a,  Epidermis;  b,  Malpighian  layer;  c,  remains  of  papillary  layer  near  the 
border  of  the  tumor ;  d,  keloid  tissue.  The  cellular  infiltration  around  the 
blood-yessels  is  also  indicated  at  several  points.  (From  an  original  drawing 
by  Dr.  James  M.  French.) 


develops  in  the  following  manner:  Spindle-shaped  cells 
appear  along  the  vessels,  especially  the  arteries,  and  they 
extend  even  into  the  neighboring  normal  tissue.  This 
change  in  the  adventitia  is  especially  noticeable  along  the 
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margin  of  the  new  growth  and  at  those  points  where  the 
arteries  give  off  branches  to  the  papillae.  The  disease  ex- 
tends along  the  vessels  of  the  corium. 

Diagnosis.— This  is  not  usually  difficult,  as  the  symp- 
toms are  so  characteristic  as  to  render  an  error  almost 
Impossible.  From  a  simple  cicatrix  keloid  is  to  be  dis- 
tinguished by  its  course,  color,  contour,  consistence,  ele- 
vation, and  frequently  by  the  presence  of  pain.  The  diag- 
nosis between  spontaneous  and  spurious  or  cicatricial 
keloid  is  of  no  special  importance.  Hyperti-ophic  scar  dif- 
fers from  it  in  not  extending  beyond  the  limits  of  the  in- 
jury, and  in  the  facts  that  claw-like  prolongations  are 
absent,  and  that  the  tissue  of  the  new  growth  is  less  pink- 
ish in  color  and  less  permanent.  Morphcea  or  scleroderma 
circumscriptum,  occurring  in  raised  patches,  may  simu- 
late keloid  to  some  extent;  the  latter,  however,  differs 
from  the  former  by  being  more  vascular,  denser,  and 
more  elevated  and  by  having  claw -like  prolongations. 

Peognosis. — The  prognosis  is  unfavorable.  Sponta- 
neous involution  is  of  rare  occurrence.  According  to 
some  observers,  a  keloid  which  has  developed  on  a  syph- 
ilitic scar  is  more  apt  to  undergo  involution.  The  growth 
does  not  interfere  with  the  general  health  and  may,  after 
having  attained  a  certain  size,  cease  to  enlarge  and  re- 
main stationary. 

Treatment. — The  treatment  of  keloid  is  imsatisfac- 
tory ;  plastic  surgery  has  accomplished  very  little  in  this 
affection.  When  removed  with  the  knife  or  with  caus- 
tics the  growth  is  almost  certain  to  return,  and  usually 
in  a  more  aggravated  form  than  before  operation.  Ac- 
cording to  Duhring  caustic  potash  offers  the  most  effi- 
cient remedy  if  an  operation  is  insisted  upon;  he  advises, 
however,  against  its  employment  if  the  disease  is  increas- 
ing. Erasmus  Wilson  paints  the  growth  with  a  spirituous 
solution  of  soap  and  potassium  iodide,  and  then  keeps  it 
constantly  covered  with  lead  plaster,  spread  on  wash 
leather.  Pressure  with  flexible  collodion  resulted  in  a 
cure  in  Professor  Da  Costa's  hands  in  a  case  ensuing  after 
variola,  Pressurecarefully  applied  with  an  elastic  band- 
age has  proved  successful  in  Verneuil's  hands;  it  should 
"be  distributed  in  such  a  manner  as  to  avoid  friction  which 
might  have  a  tendency  to  favor  the  growth  of  the  tumor. 
Hardaway  reports  good  results  in  one  case  from  electrol- 
ysis ;  it  is  not  safe,  however,  to  employ  a  strong  current 
for  fear  of  stimulating  the  growth.  Multiple  scarifica- 
tions, frequently  repeated,  have  been  followed,  according 
to  Vidal,  by  complete  cessation  of  pain  and  diminution  in 
the  size  of  the  growth.  Severe  pain  may  be  combated 
with  hypodermatic  injections  of  morphine  or  cocaine. 
C'hloroform  liniment  and  applications  containing  bella- 
donna or  stramonium  or  emplastrum  hydrargyri  may 
also  be  resorted  to  for  this  purpose.  Internally  quinine, 
potassium  iodide,  and  arsenic  have  been  employed,  but 
they  are  all  of  questionable  utility.  Local  applications 
of  remedies  which  promote  absorption,  such  as  tincture 
of  iodine,  iodized  glycerin,  etc.,  have  all  been  found  to 
be  ineffectual.  Recently  Dr.  IMarie  (La  .Seiii.  iiiedicale. 
1893,  No.  14)  has  advocated  injections  into  the  keloid 
of  a  twenty-per-cent.  sterilized  solution  of  creosote  in  oil 
with  a  Pravaz  syringe ;  this  operation,  as  he  state's,  being 
soon  followed  by  slight  swelling  and  paleness  of  the 
tumor,  and  also  by  pain  which  may  last  for  several  hours. 
After  a  lapse  of  two  to  three  days  the  tumor  assumes  a 
violet-blue  color,  a  vesicle  forms  on  its  surface,  and  then 
later  the  whole  growth  undergoes  a  transformation  into 
a  dry  cicatrix.  It  is  stated  that  by  this  process  the  tumor 
is  embalmed  and  the  skin  in  the  neighborhood  of  the  ke- 
loid does  not  become  inflamed.        Emmannel  J.  Stoitt. 

KERATIN. — The  important  constituent  of  the  corneous 
layer  of  the  skin  and  its  appendages,  extracted  for  use  as 
a  resistant  coating  against  the  gastric  secretion.  It  is 
chiefly  obtained  from  quills,  or  from  horn.  Various 
methods  of  preparation  are  employed,  their  object  being 
to  eliminate  such  substances  as  can  be  attacked  by  the 
gastric  juice.  One  of  these  methods  consists  in  elimi- 
nating such  substances  by  maceration  in  a  solution  of  hy- 
drochloric acid  and  pepsin  and  extracting  the  residue. 


Besides  being  insoluble  in  the  gastric  juice,  it  is'  so  in 
alcohol  and  water,  but  is  soluble  in  strong  acetic  acid 
also  in  alkalies,  hence  in  the  duodenal  contents.  Keratin 
is  used  to  coat  pills  containing  substances,  the  action  of 
which  upon  the  stomach  or  upon  its  contents  is  undesir- 
able or  objectionable,  but  which  is  serviceable  in  the  in- 
testine. It  apparently  has  no  action  of  its  own,  except 
slightly  as  an  albuminoid  nutrient.      Henry  E.  Rusbu. 

KERATODERMA  PALMARE  ET  PLANTARE.-(Syn- 

onyms:  Keratoma  palmare  et  plantare,  liereditanum,  ich- 
thyosis palmaris  et  plantaris,  tylosis  palmm  et  plantce. 

Definition. — Keratoderma  of  the  palms  of  the  hands 
and  of  the  soles  of  the  feet  is  an  affection  characterized 
by  a  thickening  of  the  horny  layer,  of  a  leathery  consist- 
ence, yellow  or  brown  in  color  and  more  or  less  symmet- 
rical. 

From  a  purely  clinical  point  of  view,  much  vagueness 
is  attached  to  the  term  keratoderma,  as  it  includes  thick- 
ening of  the  palmar  and  plantar  epidermis,  the  result  of 
several  and  distinct  causes — lupus  for  example,  which 
is  associated  with  a  diminution  in  the  epidermal  tissue, 
except  at  the  extremities,  where  it  associates  itself  with 
h3'perkeratosis.  Dry  eczema  may  show  at  all  points 
an  increased  production  of  horny  tissue,  from  which  an 
extensive  desquamation  results,  while  at  the  palms  and 
the  soles  the  horny  substance  accumulates  in  such  a 
manner  as  to  cause  the  condition  known  as  keratoderma. 
On  the  other  hand,  in  default  of  the  histological  charac- 
teristics, we  tak.e  the  word  hyperkeratosis,  in  a  strictly 
clinical  sense,  to  mean  hypertrophy  of  the  horny  layer. 
Nevertheless,  it  is  generally  maintained  that  the  palms 
and  the  soles  are  regions  specialized  by  their  structure; 
that  no  analogy  exists  between  them  and  the  other  parts 
of  the  body  by  reason  of  their  situation,  their  necessary 
exposure,  and  the  exterior  influence  to  which  they  are 
continually  subject,  showing  that  the  hands  and  the  feet 
should  be  affected  in  the  same  manner  by  the  same  dis- 
ease. There  can  be  no  doubt  that  in  the  future,  no  mat-  ; 
ter  what  classification  is  adopted,  the  diagnosis  will  be  i 
founded  upon  characteristics  revealed  by  the  microscope. 
For  upon  microscopical  examination  depends  the  differ- 
entiation of  the  great  variety  of  palmar  and  plantar  hy- 
perkeratoses. As  they  are  the  outcome  of  very  different 
conditions  and  diseases,  some  being  generahzed,  or  dif- 
fused, while  others  are  localized,  a  comprehensive  and  sat- 
isfactory classification  becomes  extremely  difficult. 

Sympto.ms. — The  Besnier  classification  embraces  four 
principal  divisions: 

I.  The  symmetrical  keratodermata  of  the  extremities, 
congenital  and  hereditary,  with  or  without  nsevi  on  any 
portion  of  the  body.  As  a  rule,  the  disease  has  been  ob- 
served during  the  first  weeks  of  life,  yet  its  development 
has  often  been  delayed  until  the  close  of  the  year,  or  even 
as  late  as  the  third  or  fourth  year. .  It  begins  as  a  dif- 
fuse redness  of  the  palms  and  soles,  and  later  becomes 
scaly ;  after  which  the  redness  disappears,  when  the  con- 
dition establishes  itself  and  the  epidermal  thickening 
commences.  At  certain  {joints  it  may  become  circum- 
scribed and  resemble  calluses  (Plate  XXXVII.,  Fig.  2). 
In  the  folds  of  the  flexures  there  are  often  deep  rhagades., 
In  extreme  cases  the  horny  layer  is  ploughed  into  fissures 
of  a  greater  or  less  depth.  The  abnormal  epidemul 
thickening  of  the  involved  areas  generally  stops abruptM 
conforming  to  the  outline  of  the  palms,  but  quite  oftenf 
extends  to  the  back  of  the  fingers.  The  horny  carapace 
sometimes  preserves  its  natural  color— an  amber  yellow 
—or  may  become  gray  or  black  by  the  penetration  ol 
dust.  Its  surface  is  wrinkled,  and  it  desquamates  in  th 
form  of  irregular  masses. 

This  special  type  is  not  always  well  defined— in  somi 
cases  It  builds  limited  plaques.  It  may  sometimes  aflw 
other  parts  of  the  body,  such  as  the  knees  and  elbow| 
Once  established,  the  disease  continues  indefinitely  ani 
IS  hkely  to  be  worse  in  winter. 

II.  The  common  symmetrical  keratodermata  which  * 
velop  m  adults,  possibly  related  to  some  central  neuiosi! 
are  erythematous  and  influenced  both  by  weather  and  Ifl 
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EXPLANATION    OF    PLATE    XXXVIL 

Fig.  1. — Hj'perkeratosis  of  the  Sole  of  the  Foot,  following  Eczema.     Model  No.  3062  (M.  Baretta), 
Balzer. 

Fig.  2. — Congenital  Keratoderma  of  the  Palm  of  the  Hand.     Model  Xo.  1833  CSl.  Baretta),  Dupre 
and  Mosny. 

(From  Za  Prat iq lie  JJermntnlogiqve.  1901.)  , 
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manual  toil.  These  lesions  of  hyperkeratosis  are  disposed 
superficially  at  the  palmar  surface  of  all  the  fingers,  and 
at  the  anterior  and  inferior  extremities  of  the  metacarpus, 
■especially  near  the  summit  of  the  thenar  eminences.  The 
keratinized  patch  is  usually  surrounded  by  an  erythema- 
tous border,  and  upon  removal  of  the  horny  layer  even 
the  elongated  papillae  give  evidence  of  hypertrophy. 
Thei'e  is  no  pain  except  when  caused  by  fissure ;  the  con- 
dition is  usually  associated  with  hyperidrosis.  The  nails 
.are  often  affected.  On  the  feet  the  keratosis  is  better 
defined  than  on  the  hands. 

III.  The  keratodermata  of  the  extremities,  which  de- 
velop hke  foci  in  isolated  and  multiple  islets  on  the 
palms  of  the  hands  and  the  soles  of  the  feet,  are  out  of 
•all  proportion  to  the  degree  of  pressure  which  may  have 
been  brought  to  bear  upon  these  parts,  and  it  is  there- 
fore permissible  to  believe  that  the  disease  has  a  tropho- 
neurotic or  central  origin.  There  are  several  varieties,  of 
which  the  most  remarkable  one  has  the  orifices  of  the 
isudoriparous  glands  for  foci;  these  are  distended  hy 
homy  plugs  resembling  comedones  and  possessing  con- 
centric lamellations.  Belonging  to  this  class  are  the 
■symptomatic  keratodermata,  when  limited  to  the  palms 
and  soles,  and  also  when  associated  with  some  general 
■dermatosis.  In  this  group  it  is  also  proper  to  consider  the 
type  produced  by  arsenic  and  the  types  due  to  palmar  and 
plantar  localization  of  eczema,  psoriasis,  lichen  planus, 
pityriasis  rubra,  and  syphilis.  Hyperkeratosis  is  one  of 
the  principal  effects  of  a  prolonged  ingestion  of  arsenic, 
most  marked  in  the  palms  of  the  hands  and  the  soles  of  the 
feet,  though  it  may  Involve  the  skin  clsewliere.  The 
thickening  is  not  necessarily  confined  to  the  palmar  or 
the  plantar  surface,  but  may  extend  to  the  adjacent  parts. 
In  the  mild  variety,  which  is  not  very  rare,  the  palms 
and  soles  become  slightly  dry,  and  the  epidermal  mark- 
ings coarse  and  exaggerated,  mixed  here  and  there  with 
small,  white,  horny  granules  about  the  size  of  a  pinhead, 
which  can  readily  be  removed.  In  the  more  pronounced 
forms,  which  appear  only  after  arsenic  has  been  taken 
for  a  long  time,  the  horny  layer  assumes  a  uniform  thick- 
ness, compact  in  structure,  amber  in  color,  very  supple 
to  the  touch  and  without  rhagades.  At  other  times, 
however,  it  becomes  grained  or  shagreen-like,  with  hyper- 
idrosis, in  which  case  the  palms  are  soft  and  humid. 
Should  the  sweat  be  but  normal  the  skin  will  be  found 
usually  dry.  Palmar  and  plantar  keratoderma  occurs 
most  frequently  in  association  with  eczema.  It  may  not 
only  attack  the  hands,  but  (more  rarely)  the  feet  alone ;  it 
often  attacks  all  the  extremities.  It  may  be  symmetrical, 
but  usually  one  side  is  affected  more  than  the  other.  Itch- 
ing is  a  constant  symptom,  although  at  times  it  may  be 
but  shght.  Palmar  and  plantar  keratonized  eczema  is  a 
disease  specially  belonging  to  old  age.  The  keratonized 
eczema  of  the  soles  presents  about  the  same  characteris- 
tics as  that  observed  in  the  palms,  although  the  hyper- 
trophy of  the  horny  layer  is  more  marked  (Plate  XXXVII. , 
Fig.  1).  It  forms  a  hard,  gray,  more  or  less  black  shell 
■around  the  heel,  displaying  a  mass  of  quadrangular  cre- 
vasses characterized  by  long  and  deep  rhagades  which  run 
in  various  directions,  and  cause  the  patient  considerable 
■discomfort.  While  hypei-keratosis  has  frequently  been 
noted  as  a  complication  of  eczema,  it  is  nevertheless 
unusual  in  the  majority  of  cases.  Palmar  and  plantar 
psoriasis  begins  with  distinct  papules  which  continue  to 
•develop  at  the  periphery,  the  eclges  alone  showing  hy- 
perkeratosis, in  the  form  of  a  very  distinct  border  sur- 
rounding the  desquamating  area.  Lichen  planus  of  the 
palms  and  soles  is  rare  and  is  not  always  hyperkeratotic. 
It  is  found  alike  in  the  generalized  and  in  the  acute  forms, 
in  which  the  palms  and  soles  are  covered  with  papules 
having  a  hy  pertrophied  epidermis.  Later,  in  more  chronic 
■cases,  these  surfaces  are  covered  with  a  thick,  horny,  yel- 
low, and  translucent  layer.  Syphilis  may  give  rise  to  the 
development  of  ijeratoderma,  and  the  latter  differs  with 
the  various  stages  of  the  disease.  During  the  secondary 
^tagesit  shows  itself  especially  on  the  palms  of  the  hands, 
Ihe  older  the  lesion  the  thicker  the  epidermis,  which 
slowly  desquamates.  In  the  tertiary  stages  palmar  syph- 
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Hides  arc  more  frequent  and  extensive;  the  areas  of  ten 
become  infiltrated  and  covered  with  a  thick,  horny  epi- 
dermis, frequently  raised  like  collarettes  and  cut  by  deep 
rhagades. 

IV.  The  keratoderma  of  the  extremities,  which  appears 
at  all  ages  under  the  influence  of  unaccustomed  pressure, 
is  not  to  be  confounded  with  ordinary  callosities.  This 
variety  readily  responds  to  treatment  and  is  usually  cur- 
able. 

Etiology. — Heredity  is  a  dominant  trait  in  the  etiol- 
ogy of  this  disease,  and,  as  in  ichthyosis,  tends  to  affect 
only  one  sex  in  the  same  family.  From  an  etiological 
standpoint  we  should  perhaps  separate  from  this  group 
acquired  types  appearing  in  adults.  The  most  ordinary 
factor  in  the  production  of  keratoderma  is  the  remedial 
use  of  arsenic,  although  arsenical  intoxication  has  resulted 
from  drinking  water  which  contained  the  drug,  and,  re- 
cently in  England,  from  the  use  of  beer  containing  it. 
Local  irritations  sometimes  play  a  very  important  part; 
certain  cases  have  I'esulted  from  contact  with  acids  or  al- 
kalies, or  from  traumatism,  such  as  the  habitual  use  of 
tools.  Another  interesting  class  constantly  met  with  is 
that  induced  by  inflammatory  changes  of  certain  diseases, 
such  as  eczema,  psoriasis,  syphilis,  and  lichen  planus. 

Pathology. — The  pathology,  while  meagre,  corre- 
sponds in  general  with  that  of  callosities.  Besnier  and 
Balzar  have  noted  that  the  horny  layer  for  a  great  part 
of  its  depth  is  infiltrated  with  eleidin ;  that  there  is  an 
increased  thickness  of  all  the  layers  of  the  epidermis; 
that  the  papillae  are  sometimes  elongated  and  thinned  and 
at  other  times  thickened  and  shortened  by  reason  of  the 
multiplication  of  the  cells  which  compose  them.  Beneath 
this  layer  of  shortened  papillse  there  is  found,  in  many 
cases,  a  hyperemia  of  the  ujDper  layer  of  the  derma. 

The  histological  findings  reported  by  Brooks  and  Rob- 
erts in  an  article  relating  to  the  action  of  arsenic  on 
the  skin,  as  observed  in  the  recent  epidemic  of  beer  poi- 
soning, are  here  largely  reproduced.  An  examination  of 
sections  of  the  lesions  allected  by  acute  erythematous 
hyperkeratosis  showed  that  the  patliological  changes 
presented  a  hypertrophy  of  the  epidermis,  especially  of 
the  stratum  mucosum.  The  cells  were  large,  with  well- 
proportioned  nuclei ;  they  had  clearly  defined  walls,  and 
revealed  very  distiuct  prickles.  There  was  no  oedema  or 
mitosis.  An  accumulation  of  horny  cells  appeared  in  the 
upper  layers  of  the  epidermis.  If  the  skin  had  been  sub- 
jected to  the  influence  of  arsenic,  the  vertical  cells  drooped 
and  leaned  to  one  side,  and  the  nuclei  changed  their  shape 
and  were  filled  with  pigment  granules.  Later,  the  proc- 
ess of  degeneration  set  in,  ending  in  atrophy.  The  rete 
almost  entirely  disappeared  and  at  times  only  one  or 
two  rows  of  cells  remained  behind ;  the  stratum  granu- 
losum  and  stratum  lucidum  showed  marked  evidence  of 
degeneration,  finally  endiug  in  atrophy  of  the  sweat  and 
sebaceous  glands.  The  epithelium  was  reduced  to  a 
very  thin  layer,  with  the  entire'disappearance  of  the  stra- 
tum lucidum,  and  showed  Jiorny  plates.  In  the  later 
chronic  stages  the  whole  of  the  epidermis  was  filled  in 
with  pigment,  producing  a  black  discoloration.  The 
excretory  portion  of  the  sweat  glands  was  stained  black 
by  osmic  acid,  leading  to  the  conclusion  that  the  amount 
of  fat  had  been  increased. 

Diagnosis. — Keratosis  palmaris  et  plantaris  is  to  be 
differentiated  from  that  produced  by  eczema  by  the  ab- 
sence of  the  well-defined  inflammatory  symptoms  of  that 
disease,  by  its  appearance  on  other  portions  of  the  body, 
by  the  lack  of  variability  in  its  symptoms,  and  by  the 
limitations  of  the  plaques.  Palmar  and  plantar  psoriasis 
is  distinguished  from  the  other  forms  of  keratosis,  at  the 
beginning,  by  its  distinct  papules  and,  later,  by  the  mar- 
ginate  disposition  of  the  plaques — the  border  also  show- 
ing the  keratosis.  Palmar  and  plantar  syphilides  are  al- 
ways to  be  considered  with  caution,  and  are  especially  to 
be  distinguished  from  psoriasis  of  the  same  regions.  The 
differences  lie  in  the  multiplicity  of  the  lesions,  their  red- 
ness, the  more  marked  infiltration  of  the  border,  and  the 
presence  of  bulky  and  horny  scales.  The  external  ap- 
pearances of  arsenical  keratoderma  are  very  characteris- 
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tic ;  almost  invariably  there  will  be  found  a  symmetrical 
hyperkeratosis  of  the  hands  and  feet,  with  a  horny  layer 
which  has  an  almost  uniform  thickness  and  is  supple  and 
without  Assures. 

Prognosis. — Congenital  keratoderma  is  an  ailment  of 
a  most  uncomfortable  nature  on  account  of  its  incurabil- 
ity. Sometimes  it  is  so  severe  as  to  interfere  with  all 
manual  labor  which  requires  delicacy  of  toucli.  All  the 
types  of  this  disease  that  constitute  a  secondary  manifes- 
tation are  curable,  although,  in  the  most  favorable  cir- 
cumstances, they  are  exceedingly  obstinate  to  treatment, 
and  require  long  periods  for  their  permanent  correction. 

Treatment. — For  the  hereditary  type  of  keratoderma, 
arsenic  in  large  doses  has  been  recommended,  particularly 
the  arsenite  of  sodium  as  suggested  by  Brocq.  There 
are,  however,  many  misgivings  among  physicians  as 
to  its  virtue.  The  only  practical  treatment  is  local — the 
attempt  should  first  be  made  to  cure  the  rhagades  by 
proper  applications  and  by  the  removal  of  the  horny 
masses.  Afterward  such  measures  should  be  adopted  as 
will  tend  to  arrest  the  persistisnt  tendency,  on  the  part  of 
tlie  epidermis,  to  reproduce  layer  after  layer  of  a  horny 
character.  Hyperkeratosis  due  to  arsenic  is  of  cour.se 
cured  by  discontinuing  the  use  of  the  drug.  "When  it  is 
due  to  eczema  the  treatment  consists  in  suppressing  the 
local  or  general  influence  which  has  produced  that  dis- 
ease. When  it  is  the  result  of  occupation  or  of  contact 
with  irritating  substances,  the  occupation  must  be  aban- 
doned and  the  substances  avoided.  In  fact,  the  internal 
treatment  indicated  for  lichen  planus  and  for  pityriasis 
rubra  pilaris  should  be  carried  out  when  keratoderma  is 
associated  with  either  of  these  affections.  The  local 
treatment  in  all  types  is  about  the  same— prolonged 
maceration  of  the  parts,  followed  by  shampooing  with 
green  soap,  supplemented  by  strong  plasters  of  salicylic 
acid  or  resorcin.  Mercurial  plasters  may  also  be  used  to 
advantage.  A  very  good  treatment  is  recommended  by 
Unna ;  it  consists  in  dressing  the  affected  part  with  com- 
presses immersed  in  a  two-per-cent.  solution  of  resorcin, 
and  then  enveloping  these  with  rubber  tissue.  These 
dressings  are  to  be  worn  at  night,  removed  in  the  morn- 
ing, and  followed  by  an  application  of  salicylic-acid 
ointment.  Orover  W.  Wende. 
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KERATOHYALIN.    See  Gornijicaiion. 

KERATOSIS    FOLLICULARIS.— (Synonyms:    Psoro 

spermosis,  Psorospermose  FolUciilaire  Vegetante,  Ichthyo- 
sis Follicularis,  Acne  sebacee  covnk.  Darier's  Disease). 

Dbpinition. — Keratosis  follicularis  is  a  hypertrophic 
affection  of  the  general  integument,  characterized  by 
pinhead-  to  pea-sized  horny  plugs,  embedded  in  funnel- 
shaped  dilatations  of  the  pilo-sebaceous  follicles.  This 
rare  affection  of  the  skin  was  almost  simultaneously  de- 
scribed by  White,  Bowcn,  and  Darier.  It  had,  however, 
previously  been  recognized  under  other  names,  although 
positive  histological  proof  was  lacking.     The  interesting 


observations  of  Darier  relative  to  the  striking  cell  forms 
that  resemble  coccidia  and  that  are  found  in  the  skin 
lesions,  and  his  first  conjecture  that  these  cells  are  para- 
sites, resulted  in  very  careful  examinations  on  the  part  of 
many  investigators,  as  well  as  the  reporting  of  numerous 
cases.  It  has  turned  out,  however,  that  White  and 
Bowen  were  correct  as  to  the  nature  of  this  disease  and 
that  Darier's  protozoan  interpretation  was  wrong. 

Symptoms. — The  primary  eiflorescences  appear  in  the 
form  of  pinhead-sized  papules,  more  or  less  raised  and 
covered  witli  greasy  scales  that  vary  in  color  from  a 
dirty  yellow  to  a  black  brown.  These  scales  cling  to- 
gether with  considerable  tenacity,  and,  when  removed 
frequently  show  on  their  lower  surface  a  dingy,  conical 
projection  which  may,  although  with  some  difliculty,  he 
rubbed  away,  and  which  sometimes  corresponds  with  the 
orifices  of  the  sebaceous  follicles  and  always  with  the 
funnel-shaped  depressions  of  the  upper  skin  which  are 
independent  of  the  follicles.  The  periphery  of  these  pri- 
mary lesions  becomes  expanded  by  the  deposit  of  new, 
dirty-gray  to  black-brown  foci  the  size  of  a  lentil,  which 
run  together  into  large,  irregular  plaques,  bordered  at 
their  edges  by  disseminated  primary  efflorescences,  whose 
surfaces  soon  appear  more  or  less  glandular  and  warty. 
These  efflorescences  soon  become  flatter  and  rise  above 
the  level  of  the  skin  in  the  same  manner ;  the  plaques 
growing  out  of  them  may  also  attain  considerable  size. 
In  one  case  reported  by  Darier,  these  hill-shaped  efflores- 
cences, devoid  of  epidermis,  ran  together  on  the  pubes 
into  large  tumors,  which  were  separated  by  deep  fur- 
rows. They  were  bright  red  in  color  and  showed  numer- 
ous crater-like  orifices  containing  secreted  pus  which 
emitted  a  decided  odor.  Besides  these  peculiar  changes 
there  were  present,  in  almost  all  the  recorded  cases  relat- 
ing to  the  scalp,  fatty  yellow  to  brown,  and  often  slightly 
warty,  masses  of  scales  penetrated  by  hair.  Sometimes 
these  were  reddened,  moist,  and  excoriated,  at  other 
times  they  were  not  essentially  changed.  The  dorsal  sur- 
faces of  the  hands,  feet,  and  fingers  appeared  at  times 
to  participate  in  the  disease  process.  The  nails  were 
almost  habitually  involved  whether  there  were  like 
changes  in  the  fingers  or  not,  being  generally  striated 
longitudinally  and  rent  or  fragmented  at  their  free  edges. 
In  some  instances  the  palms  and  the  soles  showed  a  con- 
siderable callous  formation.  In  the  course  of  the  affec- 
tion there  were  manifestations  exhibiting  distinct  exacer- 
bations and  remissions.  This  condition  at  times  almost 
disappeared,  but  no  instance  of  actual  recovery  has  yet 
been  reported. 

Etiology. — Its  inception,  in  regard  to  the  time  of  life, 
is  very  variable;  generally  it  appears  late  in  childhood, 
or  early  in  youth,  but  in  some  cases  it  is  deferred  to  a 
period  between  the  ages  of  twenty  and  thirty-five  years. 
In  a  case  of  Hallopeau's,  the  disease  first  appeared  in  the 
sixty-first  year.  It  has  been  known  to  manifest  itself  in 
both  father  and  daughter,  which  fact  would  suggest 
heredity. 

The  bacteriological  examinations  have  been  constantly 
negative.  The  theory  advanced  by  Darier,  and  later 
elaborated  by  Wickham,  that  this  variety  of  keratosis 
was  due  to  the  presence  of  psorosperms,  or  coccidia,  has 
been  abandoned  even  by  those  authorities  themselves; 
consequently,  the  precise  nature  of  the  disease  still  re- 
mains wholly  in  the  dark. 

Pathological  Anatomy.  — Upon  this  point  all  authori- 
ties have  reported  similar  results.  The  changes  chiefly 
occur  within,  or  in  close  proximity  to,  the  mouths  of  the 
pilo-sebaceous  excretory  ducts.  These  are  dilated  so  as 
to  form  funnel-shaped  openings,  which  are  filled  with  a 
mass  of  horny  cells  continuous  with  the  scales  that  cover 
the  follicular  opening.  The  wall  of  the  follicle  is  com- 
posed of  thick,  horny  layers  limited  to  the  rete  cells. 
The  epidermis  generally  appears  more  or  less  thickened. 
The  rete  Malpighii  appears  as  if  hypertrophied ;  the 
iuterpapillary  prolongations  are  lengthened  and  press 
firmly  against  the  corium.  The  epidermis  and  the  horny 
masses  constituting  the  summit  seem  partly  to  consist  of 
horny  lamellae  of  normal  appearance,  but  piled  up  one 
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upon  another  in  great  strands,  partly  composed  of  abnor- 
mally horny  cells  in  which  the  nuclei  are  well  preserved. 
A  defective  formation  in  the  lower  layers  of  the  rete 
Malpighii,  in  association  with  degenerated  cells,  lym- 
phoid cells  and  fibrin,  and  connected  with  the  degener- 
ated processes  of  the  rete  cells,  is  described  as  typical  of 
the  affection.  There  also  appear  in  the  epidermis  numer- 
ous peouhar  elements  which  Darier  has  designated  as 
psorosperma.  These  round  bodies,  according  to  the 
same  authority,  are  represented  by  corpuscles  which 
show  a  more  or  less  clearly  defined  cell  and  a  granulated 
protoplasm,  and  are  surrounded  by  a  refractive  mem- 
brane. Almost  all  authorities  at  the  present  time  believe 
that  the  psorosperma  of  Darier  are  only  degenerative 
forms  of  the  rete  cells,  a  conclusion  which  he  himself  has 
recently  adopted,  and  are  not  an  exclusive  phenomenon 
of  keratosis  follicularis,  but  also  occur  in  lichen  ruber 
and  lupus  erythematosus  circumulse.  Darier,  however, 
firmly  contends  that  their  abundance  constitutes  a  char- 
acteristic element  of  the  disease.  Besides  these  changes, 
there  is  an  increased  amount  of  pigment  in  the  contents 
of  the  basal  cell  layer  at  the  periphery  of  the  efflorescence, 
while  the  horny  layer  contains  Taut  little  or  no  coloring 
matter.  This  layer,  however,  shows  more  or  less  gran- 
ular pigment.  In  the  region  of  the  elongated  papillae  of 
the  oorium  there  is  generally  found  a  moderate  infiltra- 
tion, which  has  been  described  as  consisting  of  plasma, 
connective-tissue  or  mast  cells,  and  leucocytes. 

Diagnosis. — The  diagnosis  of  a  well-developed  case 
presents  few  or  uo  difficulties.  One  of  the  diseases  it 
early  resembles  is  lichen  planus,  although  the  horny 
plugs  occupy  the  mouth  of  the  dilated  follicles.  Large 
verrucous  lesions  in  the  inguinal  regions  are  characteris- 
tic. It  differs  from  molluscum  epltheliale  in  not  being 
so  generalized,  and  invariably  exhibits  an  enucleable 
mass  containing  the  so-called  molluscum  bodies.  The 
disease  bears  close  resemblance  to  some  types  of  ichthy- 
osis, but  careful  study  enables  us  to  differentiate  it. 
The  lesions  in  the  one  undergo  a  definite  and  characteris- 
tic development  not  observed  in  the  other. 

Prognosis. — The  prognosis  is  unfavorable  in  nearly 
all  the  cases  heretofore  reported.  The  disease  has  lasted 
lor  years  without  undergoing  spontaneous  involution. 
The  general  health  of  the  patient  is  unaffected,  other 
than  in  the  way  of  subjective  sensations.  Treatment 
has  very  little  influence  upon  the  disease. 

Tkeatment. — The  therapeutics  of  keratosis  follicularis 
liay6  hitherto  been  of  little  benefit.  A  heightened  irrita- 
bility of  the  skin  limits  the  use  of  the  common  remedies 
employed  in  hyperkeratosis,  such  as  salicylic  acid,  resor- 
cin,  pyrogallic  acid,  and  chrysarobin.  Sulphur,  especially 
that  form  loiown  as  Vleminckx's  solution,  is  applied  to 
the  affected  places,  after  which  they  are  to  be  scrubbed 
with  soap  and  water,  carefully  dried,  and  then  covered 
with  some  soothing  application.  In  general,  the  reme- 
dies for  eczema  seborrhoicum  should  be  tried,  as  there 
are  striking  analogies  between  the  two  diseases. 

■Or oner  W.  Wende. 
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KERATOSIS  FOLLICULARIS   CONTAGIOSA.— This 

A  h  ''^^  ^^""^  *^  ^^^^^  which  was  formerly  character- 
ized by  the  name  of  acne  sebacea  cornea,  an  appellation 
ongmally  bestowed  upon  it  by  Dr.  Prince  A.  Morrow,  the 
Km  contagiosa  having  been  added  by  Dr.  PI.  G.  Brooks, 
wno  was  the  first  to  observe  this  particular  association. 
UP  t  ^  *ype  begins  with  small,  black  points,  usually 
seated  on  the  elbows  and  knees,  afterward  extending  up 
X  ™s  and  thighs  and  finally  invading  the  greater  part 
w  tbe  surface  of  the  body.    The  face  may  also  be  affected, 


while  the  scalp  remains  free;  the  distribution  is  sym- 
metrical. The  black  points  soon  become  prominent. 
Coupled  with  these  are  large,  sharp -pointed  comedones 
around  which  papules  are  finally  developed,  some  of 
which  become  inflamed.  The  lesions  mostly,  although 
not  exclusively,  occupy  the  pilo-sebaceous  follicles,  and 
consist  essentially  of  a  hyperplastic  proliferation  of  the 
epithelial  cells,  combined  with  modification  of  the  proc- 
ess of  kcvatinization  which  allows  them  to  preserve  their 
vitality  during  a  longer  period  than  that  pertaining  to 
inflammatory  exudations.  The  lower  layers  of  the  stra- 
tum grauulosum  are  primarily  attacked,  not  only  at  the 
level  of  the  sebaceous  follicles,  but  also  in  the  excretory 
duct  of  the  sudoriparous  glands,  and  in  the  interpapillary 
prolongations  of  the  epidermis.  No  micro-organisms 
wei-e  found  in  the  cases  quoted  by  Brooks.  The  contagious 
nature  of  the  disease  was  simply  conjectured  on  account 
of  its  distribution  and  for  the  reason' that  it  affected  the 
entire  family  at  the  same  moment. 

Orover  W.  Wende. 
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KERATOSIS  PILARIS.— (Synonyms:  Lichen  pilaris, 
pityriasis  pilaris,  ichthyosis  follicularis,  xerodermie  pi- 
laire,  ichthyosis  anerine  des  scrofuleux,  cacotrophia  foUi- 
culorum.) 

Definition. — Keratosis  pilaris  is  a  hypertrophic  af- 
fection, chiefly  of  young  persons,  characterized  by  the 
formation  of  small,  horny  elevations  developed  around 
the  orifices  of  the  hair,  under  the  influence  of  a  process 
tending  to  atrophy. 

This  form  of  hyperkeratosis,  as  now  accepted,  was 
originally  described  as  a  separate  disease,  first  by  Hyde, 
then  by  Brocq.  It  had  previously  been  regarded  as  one 
of  the  manifestations  of  ichthyosis,  with  which  it  often 
coincides,  but  from  which  it  differs  in  localization,  histo- 
pathology,  and  evolution. 

Symptoms. — In  its  most  common  form,  keratosis  pilaris 
is  characterized  by  pointed  pinhead-sized  elevations,  de- 
veloped around  hairs,  and  consisting  of  an  accumulation 
of  horny  epithelia  around  the  lanugo  hairs  on  the  extensor 
surfaces  of  the  extremities  and  trunk.  In  a  more  ad- 
vanced stage,  rounded  papules  appear  with  an  acuminate 
summit,  usually  normal  in  color,  hard  to  the  touch  and 
varying  in  size  from  a  millet  seed  to  a  grain  of  hemp. 
Sometimes,  however,  the  aspect  of  the  part  affected  is 
more  or  less  red,  the  condition  being  accompanied  by 
congestion.  The  hair  assailed  is  more  or  less  atrophied, 
is  seen  to  pierce  each  papule,  and  may  be  twisted ;  its 
calibre  is  often  unequal  and,  when  removed  with  the 
fingernail,  its  locality  is  marked  by  a  depression.  Brocq 
points  out,  at  the  side  of  these  papules,  incomplete  ele- 
ments, aborted,  in  the  way  of  retrograde  evolution. 
These  are  single  spots,  perifollicular,  erythematous,  or, 
in  the  last  cases,  representing  cicatrices.  The  affection 
is  sometimes  pruriginous. 

The  middle  portion  of  the  hack  of  the  arms,  as  well  as 
the  forearm,  the  buttock,  and  the  front  of  the  leg  above 
the  knees,  may  be  involved.  The  flexor  surfaces,  and  the 
middle  of  the  trunk  alone  remain  free.  On  the  face,  the 
eruption  presents  peculiar  characteristics;  the  promi- 
nences are  very  small  and  confluent,  their  presence  as- 
serting congestion.  According  to  Brocq,  the  favorite 
seats  of  this  dermatosis  are  the  face  and  the  forehead, 
where  it  forms  two  red  plaques  above  the  internal  third 
of  the  eyebrow,  occupies  either  the  internal  or  external 
front  of  the  ear,  or  is  disposed  in  a  vertical  plaque  reach- 
ing from  the  temple  to  the  angle  of  the  jaw.  The  space 
between  the  eyebrows,  or  the  middle  of  the  chin,  in  very 
pronounced  cases,  may  be  involved.  The  scalp  presents 
desquamation  like  that  of  seborrhoea.  Brocq  has  observed, 
in  connection  with  keratosis,  the  formation  of  circumpolar 
papules  and  cicatricial  atrophy,  both  of  which  he  con- 
nects with  moniliform  aplasia  of  the  hairs  of  the  head 
and  body.     This  condition  corresponds  to  the  ulerythema 
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oplivyogenes  of  Taenzer  and  Unna  and  the  xeroderma  of 
Besnier. 

Etiology.— This  disease  is  shared  in  greater  or  less  de- 
gree by  a  majority  of  people.  It  is  usually  attributed  to 
lack  of  bathing,  but  may  occur  in  persons  who  scrupu- 
lously observe  hygienic  rules.  It  may  appear  before 
puberty,  although,  as  a  rule,  it  does  not.  It  is  wanting 
where  the  hairs  are  atrophied,  and  it  becomes  attenuated 
and  finally  disappears  with  advancing  age,  the  pilar  sys- 
tem having  become  more  atrophied.  The  disease  is  seen 
most  frequently  in  persons  having  a  thick,  coarse,  dark- 
colored  skin. 

Pathology.— Keratosis  pilaris  is  essentially  character- 
ized by  a  hypergenesis  of  the  epidermic  cells  in  the  hair 
follicle.  The  cells  of  the  Malpighian  layer  in  the  hair 
follicle  are  found  to  undergo  rapid  cornification  and  to 
be  arranged  loosely  around  the  hair  shaft,  so  as  to  form 
a  plug  which  projects  above  the  siirface.  The  hair 
shafts  may  be  included.  These  are  often  twisted  and 
deformed  and  the  papillae  of  the  root  are  reduced  in  size, 
or  entirely  wanting.  Patches  of  necrosis  are  found  here 
and  there'  at  the  point  of  insertion  of  the  arrectores  pilo- 
rum.  On  the  other  hand,  actual  infiltration  may  occur, 
usually  affecting  the  superficial  rather  than  the  deeper 
portions  of  the  follicles.  Giovanni  found  in  many  cases 
that  the  sebaceous  glands  were  entirely  wanting,  while, 
in  the  rest,  they  were  reduced  in  size.  As  a  rule,  the 
sweat  glands  were  imafCected. 

Diagnosis. — Keratasis  pilaris  differs  from  goose-flesh 
(cutis  anserina)  in  its  permanency  and  in  the  fact  that  it 
is  uninfluenced  by  temperature.  Pityriasis  pilaris  rubra 
is  the  only  dermatosis  wliich  is  able  to  simulate  the  afEec- 
tion.  Tliere  is  this  difference,  however:  the  latter  is 
characterized  by  peripolar  and  squamous  prominences, 
exhibiting  a  peculiarly  dark  and  smirched  appearance, 
on  the  back  of  the  fingers ;  by  the  affection  of  the  nails ; 
and,  finally,  by  palmar  and  plantar  desquamation.  Ker- 
^  atosis  pilaris  is  distinguished  from  the  papular  syphilides 
by  its  persistently  unchanging  character  and  the  absence 
of  specific  concomitants. 

Prognosis. — The  general  health  is  in  no  wise  affected 
by  the  disease,  even  when  most  pronounced.  The  dis- 
ease is  curable,  but,  without  proper  treatment,  may  last 
indefinitely. 

Trbatmbnt. — Frequent  baths  with  the  use  of  a  proper 
toilet  soap,  or,  better  still,  sapo  viridis,  will  usually  be 
found  curative.  Alkaline,  Turkish,  and  vapor  baths  will 
also  be  useful,  although,  in  very  obstinate  cases,  Brocq 
considers  that  the  surest  treatment  is  the  destruction  of 
the  hair  follicles  by  electrolysis.         Orover  W.  Weiide. 
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KERION.     See  Tiicluphytosis. 

KEYSTONE  MINERAL  SPRING.  —  Androscoggin 
County,  Maine. 

PosT-OFFicB.^East  Portland. 

Location.— This  spring  is  located  in  the  town  of  Po- 
land, about  one  mile  from  the  Empire  Road  Station,  on 
the  Grand  Trunk  Railway,  and  about  two  miles  from  the 
Portland  and  Rumford  Falls  Railway.  It  is  thirty  miles 
from  Portland  and  six  miles  from  each  of  the  two  cities 
of  Lewiston  and  Aubui-n.  The  spring  is  situated  on  an 
elevated  ridge  of  land,  and  the  water  itself  issues  from  a 
bed  of  rock  barely  distinguishable  from  granite,  which  can 
be  seen  in  and  about  the  spring.  The  water  flows  through 
a  glass  pipe  direct  from  the  spring  into  bottles,  jugs,  etc., 
which  are  being  filled,  and  is  not  taken  from  storage 
tanks.  According  to  Prof.  Richard  C.  Stanley,  of  Bates 
College,  the  water  contains  about  three  grains  of  solid 
matter  to  the  United  States  gallon,  composed  as  follows: 


One  united  States  Gallon  Contains: 
Solids. 

Iron  carbonate 045 

Iron  oxide '35 

Magnesium  carbonate '35 

Potassium  and  sodium  carbonate '39 

Potassium  and  sodium  sulphate '^ 

Sodium  chloride '35 

Silica  and  alumina '35 

Organic  matter , Tracis. 

Total £00 

The  water  is  remarkably  pure,  soft,  and  wholesome 
and  well  adapted  for  the  table.  It  is  also  recommended 
for  dyspepsia  and  as  a  mild  stimulating  beverage  in 
inflammatory,  renal,  bladder,  and  genito-urinary  com- 
plaints. James  K.  Crook. 

KEY  WEST,  FLA.     See  Florida.. 

KICKAPOO  MAGNETIC  SPRINGS.— Warren  County, 
Indiana. 

Post-Office. — Kickapoo.     Private  inn. 

Location. — These  springs  are  located  on  the  line  of 
the  Chicago  and  Eastern  Illinois  Railroad,  four  miles 
northeast  of  Attica.  The  scenery  about  the  springs  is 
delightful,  and  abounds  in  historic  interest.  They  are 
situated  in  a  valley,  on  either  side  of  which  mounds  rise 
to  the  height  of  fifty  or  sixty  feet.  Between  the  mounds 
run  picturesque  ravines,  whose  precipitous  walls,  com- 
posed in  some  places  of  soapstone,  in  others  of  gray  or 
brown  sandstone,  show  by  their  transverse  marking  the 
course  of  the  ancient  river  as  it  flowed  in  torrents  down 
the  hillsides  from  the  stranded  and  rapidly  melting  ice- 
bergs during  the  glacial  period  of  our  world's  history. 
Among  the  objects  of  interest  in  the  neighborhood  may 
be  mentioned  Pine  Creek,  a  romantic  stream  flowing 
through  a  deep  valley,  whicli  is  walled  by  towering 
cliffs  of  sand-rock,  crowned  by  evergreen  pines,  cedars, 
and  junipers,  combining  scenery  at  once  grand,  wild,  and 
beautiful.  This  ci'eek  was  used  as  a  strong  line  of  de- 
fence bj'  the  confederated  Indian  tribes  prior  to  the  battle 
of  Tippecanoe  in  1811.  A  number  of  picturesque  cas- 
cades, from  thirty  to  one  hundred  feet  in  height,  are  to 
be  seen  in  the  immediate  neighborhood. 

It  is  said  that  the  iDrincipal  spring  was  discovered  hy 
the  Kickapoo  Indians  as  early  as  June,  1750.  The  water 
was  analyzed  in  1885  by  H.  A.  Huston,  of  Purdue 
Universit_v,  assistant  State  chemist,  with  the  following 
result: 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Calcium  carbonate 13.35 

Magnesium  carbonate 5.38 

Ferrous  carbonate 05 

Silica 68 

Sodium  sulphate 99 

Sodium  carbonate 36 

Organic  and  volatile  matter 4.81 

Total  solids 34.42 

The  flow  of  water  from  this  spring  is  about  fifteen 
hundred  gallons  per  liour,  having  a  temperature  of  50°  F. 
The  water  is  a  very  good  antacid  and  diuretic.  _  In  large 
quantities  it  is  said  also  to  have  a  mild  cathartic  action. 
It  is  useful  in  flatulent  dj^spepsia  with  acid  eructations, 
in  irritability  of  the  bladder  and  prostatitis,  and  in  rheu- 
matism. A  peculiar  black  mud  deposited  near  the 
springs  is  also  used  for  bathing  purposes. 

Janus  K.  Crook. 

KIDNEYS,  ANATOMY    AND    PHYSIOLOGY    OF.- 

I.  Anatomy.— The  kidneys  are  bean-shaped  organs  situ- 
ated on  either  side  of  the  spinal  column.  They  are  usually 
said  to  lie  in  the  lumbar  region  but  are  really  intersected 
by  the  horizontal  and  vertical  planes  which  separate  the 
hypochondriac,  lumbar,  epigastric,  and  umbilical  regions 
from  each  other  and  may  therefore  be  said  to  lie  in  all 
these  segments  of  the  abdominal  space.  They  he  on  tlie 
fascia  of  the  M.  quadratus  lumborum  and  on  the  verte- 
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bral  portion  of  the  diaphragm  and  extend  from  the  first 
or  the  third  lumbar  vertebra  to  the  eleventh  rib  or  even 
higher.  The  left  kidney  is  usually  somewhat  higher 
than  the  right. 

The  kidney  presents  two  surfaces,  two  borders,  and  two 
extremities.  The  surfaces  are  ventral  and  dorsal,  the 
ventral  surface  being  more  convex  than  the  dorsal.  The 
external  border  is  convex,  while  the  internal  border  is 
Assured  by  the  hilum.  The  upper  extremity  is  usually 
larger  than  the  lower  and  is  usually  somewhat  nearer  to 
the  median  line. 

The  kidneys  are  usually  of  a  flattened  oval  shape  with 
the  long  diameter  nearly  parallel  to  the  vertebral  column. 
The  form  is,  however,  very  variable.  The  kidneys  may 
be  slender,  the  length  being  three  times  the  breadth  and 
the  convex  and  concave  borders  almost  concentrically 
curved,  or  they  may  be  short  and  broad,  the  vertical  diam- 
eter being  only  a  little  greater  than  the  transverse. 
More  rarely  the  kidney  may  appear  as  an  almost  ellipti- 
cal disc.  In  this  case  the  place  of  entrance  of  the  vessels 
is  crowded  toward  the  posterior  surface.  The  sagittal 
diameter  (thickness)  is  generally  in  inverse  ratio  to  the 
transverse.  The  left  kidney  is  usually  higher,  narrower, 
and  thicker  than  the  right.  The  vertical  diameter  of  the 
kidney  averages  12  cm.,  the  transverse  6  cm.,  and  the 
sagittal  3.5  cm.  The  volume  is  from  100  to  175  c.c, 
averaging  135  c.c.  (Krause).  The  weight  of  a  normal 
kidney  varies  between  90  and  180  gm.,  the  left  bein^  5 
to  7  gm.  heavier  than  the  right.  The  kidneys  of  males 
are  ordinarily  heavier  than  those  of  females.  The  weight 
of  the  two  kidneys  is  to  the  weight  of  the  body  as  1  to 

m. 

The  hilus  renalis  is  a  longitudinal  cleft  with  anterior 
and  posterior  lips,  the  posterior  usually  projecting  nearer 
to  the  median  line  than  the  anterior.  Between  the  two 
lips  pass  the  renal  vessels  and  nerves,  the  duct,  and  a 
quantity  of  fat-bearing  connective  tissue.  The  sinus 
renalis  is  flattened  in  the  sagittal  diameter,  bounded  by 
an  anterior  and  a  posterior  wall,  having  circular  or  ellip- 
tical sharp  borders.  It  extends  mesially  to  the  hilus  and 
repeats  the  external  contour  of  the  kidney.  The  sinus 
contains  a  mass  of  adipose  tissue  in  which  are  embedded 
the  branches  of  the  blood-vessels  and  excretory  duct.  It 
gives  attachment  to  the  primary  branches  (calices)  of  the 
duct. 

The  kidneys  are  covered  on  the  anterior  surface  by  the 
peritoneum.  The  entire  organ  is  enveloped  and  sup- 
ported by  a  capsule  of  connective  tissue  containing  a 
larger  or  smaller  amount  of  adipose  tissue.  This  is 
known  as  the  capsula  adiposa.  The  fat  in  this  capsule 
may  be  so  poorly  developed  that  the  sheath  may  be  mis- 
taken in  operations  for  peritoneum  or  fascia,  or  it  may  be 
excessively  developed.  The  organ  with  its  fatty  capsule 
may  normally  be  easily  stripped  off  from  the  posterior 
wall,  the  adipose  tissue  being  but  loosely  attached.  In 
some  cases  the  attachment  becomes  impaired,  as  a  result 
of  injury  or  strain,  the  kidney  is  loosened  from  the  ab- 
dominal wall,  being  held  in  position  only  by  the  renal 
vessels.  This  gives  rise  to  the  phenomenon  known  as 
movable  kidney,  palpable  kidney,  or  floating  kidney. 
This  condition  is  most  common  in  women  and  can  be 
aetermined  by  bimanual  palpation.  The  left  hand  is 
placed  in  the  lumbar  region  behind  the  eleventh  and 
twelfth  ribs,  the  right  hand  in  the  hypochondriac  region 
]nst  under  the  edge  of  the  liver.  In  rare  cases,  the  kid- 
ney may  be  surrounded  by  peritoneum  and  be  held  in 
position  by  a  mesoncphron. 

The  lower  edge  of  the  left  kidney  is  usually  nearly  5 
cm.  from  the  iliac  crest,  a  little  below  the  level  of  the 
second  lumbar  spine;  that  of  the  right  is  generally  from 
l.-io  to  2  cm.  lower.  The  right  kidney  is  covered  in  front 
^y  .''IS  descending  duodenum  and  flexura  coli  dextra, 
wmie  the  liver  with  its  impressio  renalis  often  covers  a 
,  ™erable  portion  of  the  upper  part.  In  front  of  the 
leit  kidney  is  a  part  of  the  posterior  portion  of  the  stom- 
nf  ti,  1  ^^^  flexura  coli  sinistra.  The  external  margin 
w  the  eft  kidney  is  partially  co  vered  by  the  spleen.  The 
amenals  cover  the  upper  extremities  of  botb  kidneys, 


projecting  a  little  over  the  anterior  surface  and  mesial 
border. 

The  kidney  is  surrounded  by  three  sheaths,  an  outer 
fatty  sheath,  a  middle  fibrous  sheath  and  an  inner  mus- 
cular layer.  The  outer  sheath,  or  capsula  adiposa  con- 
sists of  loose  connective  tissue,  containing  an  amount  of 
fat  which  varies  with  the  nutritive  conditions  of  the 
body.  It  is  loosely  connected  to  the  middle  sheath, 
which  consists  of  a  thin  but  firm  layer  of  fibrous  tissue, 
which  can  be  easily  peeled  off  from  the  healthy  kidney, 
leaving  a  smooth  surface  and  causing  but  little  hem- 
orrhage when  undertaken  during  a  renal  operation. 
This  capsule  consists  of  two  layers  which  are  easily  sepa- 
rated, the  outer  0.1  to  0.3  mm.  in  thickness  which  fuses 
in  the  sinus  renalis  with  the  connective-tissue  sheaths  of 
the  blood-vessels.  The  inner  and  thinner  layer  continues 
to  the  point  of  attachment  of  the  calices.  Under  this  in- 
ner layer  is  a  thin  layer  of  smooth  muscle  fibres,  which 
form  a  network,  whose  meshes  are  about  equal  in  size 
to  the  diameter  of  the  larger  superficial  veins.  From 
this  plexus  fine  processes  enter  the  substance  of  the 
kidney. 

After  the  removal  of  the  capsules,  the  outer  surface  of 
the  kidney  usually  appears  smooth,  reddish-brown  in 
color,  and  of  firm  consistency.  The  color  and  consistency, 
liowever,  vary  with  the  blood  content.  Exceptionally 
the  outer  surface  is  traversed  by  shallow  furrows,  the 
remains  of  the  lobulation  of  the  foetal  kidney,  which  is 
distinctly  marked  in  the  kidneys  of  the  new-born  infant. 
The  inner  surface  bordering  on  the  sinus  renalis  is  also 
smooth  in  the  neighborhood  of  the  entrance  of  the  sinus, 
but  presents  some  transverse  furrows  on  the  anterior  lip, 
the  impressions  of  the  arteria  renalis.  The  hilum  is 
merely  an  orifice  opening  into  the  cavity  of  the  sinus  re- 
nalis. This  sinus  is  from  10  to  13  mm.  in  diameter  and 
from  30  to  35  mm.  deep.  In  the  deeper  portion  of  the 
sinus  the  surface  is  uneven,  presenting  low,  pyramidal 
projections  with  flat  or  rounded  summits.  These  are  the 
papilUe  renales,  of  which  there  are  from  four  to  thirteen, 
generally  seven  or  eight  quite  uniformlj^  distributed  over 
the  anterior  and  posterior  walls.  The  papillae  may  be 
simple,  or  several  may  be  fused  into  a  single  papilla  hav- 
ing a  larger  base  and  furrowed  sides.  The  simple  papillae 
are  about  8  mm.  in  height,  the  bases  having  a  diameter 
of  6  to  10  mm.  Near  the  base  of  each  papilla  is  fused  the 
circular  edge  of  an  end  branch  of  the  ui'eter,  a  so-called 
renal  calyx,  so  that  the  papilla  forms  the  base  of  the  calyx, 
its  apex  projecting  into  it.  Numerous  blood-vessels 
penetrate  the  inner  surface  of  the  kidney  above  the  neck 
of  the  papillae  and  thus  outside  of  the  calices ;  these  are 
often  arranged  concentrically  about  the  base  of  the  pa- 
pilla. 

On  section  of  the  kidney  through  the  hilum,  the  paren- 
chyma is  seen  to  be  composed  of  two  essentially  different 
structures,  the  medulla  and  the  cortex.  The  medulla 
consists  of  a  variable  number  (eight  to  eighteen)  of  coni- 
cal segments  called  pyramids  of  Malpighi,  the  apices  of 
which  project  into  the  sinus  and  are  surrounded  by  the 
calices,  while  the  bases  of  the  pyramids  are  turned  tow- 
ard the  surface  of  the  kidney  and  are  surrounded  by 
the  cortex.  The  pyramids  are  smooth  and  glistening  and 
present,  even  to  the  unaided  eye,  a  longitudinal  striation, 
indicating  the  course  of  the  collecting  tubules.  The  apex 
or  papilla  when  viewed  with  a  low-jjower  lens  presents 
numerous  apertures,  the  foramina  papillaria,  through 
which  the  secretion  escapes  into  the  duct.  The  cortex 
may  be  divided  into  two  portions :  a  peripheral  layer,  the 
cortex  proper,  which  extends  in  a  layer  5-7  mm.  in  thick- 
ness over  the  entire  surface  of  the  kidney  between  the 
bases  of  the  Malpighian  pyramids  and  the  fibrous  cap- 
sule, and  an  interpapillary  portion,  the  columnse  Bertini, 
dipping  down  between  the  Malpighian  pyramids  to  the 
bottom  of  the  sinus,  where  they  are  covered  by  the  fibrous 
capsule  and  more  or  less  adipose  tissue.  The  cortical 
substance  is  granular,  grayish  in  color,  varying  however 
with  the  blood  content,  and  characterized  especially  by 
the  occurrence  at  quite  regular  intervals  of  red  points 
visible  with  the  unaided  eye ;  these  are  the  so-called  glo- 
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meruli,  consisting  of  coils  of  fine  capillaries.  At  quite 
regular  intervals  processes  extend  from  the  bases  of  the 
Malpighian  pyramids  toward  the  outer  surface  of  the 
kidney.  These  have  tlie  color  and  the  striated  appear- 
ance of  the  medullary  substance  and  are  known  as  pyra- 


Fig.  3053.— Median  Section  o(  the  Right  Kidney  Showing  the  Eenal 
Pelvis,  Papillae,  Calices,  with  Blood-vessels  and  Ureter ;  also  the 
general  Structure  ol  Kidney.  1,  Cortical  substance ;  2,  pyramids  of 
Malpighl,  with  two  paplllse ;  3,  columns  of  Bertini ;  4,  pelvis ;  5, 
calyx ;  6,  paplllEe  situated  in  a  plane  anterior  to  that  of  the  section ; 
7,  section  of  a  calyx  receiving  the  papilla  of  a  pyramid  in  the  seg- 
ment posterior  to  the  section ;  8,  renal  artery  with  8'  its  posterior 
branch ;  9,  renal  vein ;  10,  ureter.    (Testut.) 

midal  processes  or  medullary  rays  or  pyramids  of  Ferrein. 
Pyramidal  processes  also  extend  from  one  pyramid  to  an- 
other through  the  cortical  substance  which  separates  the 
pyra;mids. 

The  calices  open  into  the  expanded  pelvis  of  the  kid- 
ney, which  is  continuous  with  the  ureter,  the  excretory 
duct  of  the  kidney. 

Various  anomalies  of  form  and  structure  of  the  kid- 
neys have  been  described.  The  form  of  the  kidneys,  as 
previously  stated,  may  be  markedly  different  from  the 
typical  form  described.  They  may  be  unequal  in  size,  one 
being  small,  while  the  other  is  compensatingly  large. 
One  kidney  may  be  lacking,  the  other  occupying  the 
normal  position  on  one  or  the  other  side.  As  a  very 
rare  anomaly,  the  occurrence  of  three  kidneys  has  been 
reported.  In  this  case,  the  supernumerary  kidney  is 
either  lateral  or  median.  Numerous  cases  have  been 
reported  in  which  the  ureter  on  one  or  the  other  side  was 
double.  In  some  cases  the  two  ureters  were  separate 
throughout  their  entire  length,  opening  separately  into 
the  bladder,  while  in  other  cases  the  two  fused  after  an 
independent  course  varying  in  length.  The  position  of 
one  or  both  of  the  kidneys  may  be  changed ;  they  may 
encroach  upon  the  iliac  fossa,  or  even  enter  the  pelvis 
in  front  of  or  behind  the  rectum ;  or  the  organ  may  lie 
upon  the  vertebral  column  or  even  cross  to  the  opposite 
loin.  The  two  kidneys  may  be  fused;  if  only  the 
lower  extremities  are  fused,  this  phenomenon  results  in 
the  formation  of  the  horseshoe-shaped  kidney,  which  is 


usually  median  in  position.  In  other  cases  the  mass 
consisting  of  the  fused  kidneys  is  on  one  or  the  other 
side  and  varies  in  shape.  In  the  case  described  by 
McMurrich,  the  fused  mass  occupied  the  left  side,  the  left 
kidney  being  fairly  normal  in  shape,  while  the  right  was 
discoidal  ia  shape  and  had  crossed  over  and  fused  with 
the  anterior  surface  of  the  left.  A  ureter  arose  from  each 
portion  of  the  mass  passing  downward  and  openmg  into 
the  bladder  in  the  normal  position.  "While  the  anterior 
surface  showed  the  line  of  demarcation  between  the  two 
kidneys,  the  posterior  surface  was  smooth,  and  showed 
no  indication  of  a  separation.  Only  twenty-eight  similar 
oases  have  been  recorded.  The  variations  in  motility, 
with  the  phenomena  of  palpable  and  movable  kidneyi 
have  already  been  mentioned. 

On  microscopic  examination  the  kidney  is  seen  to  be 
composed  of  numerous  twisted  and  convoluted  tubules 
known  as  the  uriniferous  tubules.  Each  tubule  begins 
in  the  cortex  of  the  kidney  between  the  medullary  rays 
in  an  enlarged,  expanded,  cup-shaped  portion  called  the 
capsule  of  Bowman,  which  surrounds  the  glomerulus, 
the  two  together  bearing  the  name  of  the  Malpighian 
corpuscle.  The  capsule  of  Bowman  opens  through  a 
narrow  neck  into  a  larger  convoluted  portion,  called  the 
proximal  convoluted  tubule.  After  describing  many 
tortuous  windings,  the  tubule  passes  in  the  form  of  a 
straight,  slender  tubule  toward  the  sinus.  After  going 
a  variable  distance  into  the  medullary  substance  it  turns 
sharply,  describing  a  loop  and  returns  into  the  cortex  in 
a  larger  straight  tubule  running  parallel  to  the  descend- 
ing limb  of  the  loop.  The  small  descending  limb,  the 
loop,  and  the  larger  ascending  limb  have  collectively  re- 
ceived the  name  of  the  loop  of  Henle.  The  tubule  then 
becomes  somewhat  larger  and  somewhat  twisted  (the 
distal  convoluted  tubule  or  the  intercalated  portion) 
and  then  passes  into  the  arched  collecting  tubule.  This 
changes  into  the  straight  collecting  tubule,  many  of 
which  unite  as  they  pass  downward  into  the  medullary 
pyramid  to  form  the  large  collecting  tubules  or  tubes  of 
Bellini.  The  capsules,  the  neck,  the  proximal  and  distal 
convoluted  portions  of  the  uriniferous  tubules  and  the 
arched  collecting  tubules  are  found  in  the  cortex  between 
the  medullary  rays.  The  medullary  rays  are  formed  by 
the  cortical  portions  of  the  collecting  tubules  and  a  por- 
tion of  the  ascending  limbs  of  the  loops  of  Henle.  The 
medulla  is  made  up  mainly  of  straight  collecting  tubules 
of  various  sizes  and  of  the  descending  limbs  and  loops 
of  Henle's  loops,  the  latter  being  often  found  in  the 
boundary  zone  between  cortex  and  medulla.  The  differ- 
ent portions  of  the  tubules  vary  markedly  in  size,  the  Mal- 
pighian corpuscle  measuring  120  to  220  fj.  in  diameter,  the 
proximal  convoluted  tubule  from  40  to  70 /i  in  diameter, 
while  the  loops  of  Henle  present  tubules  having  a  diam- 
eter of  9  to  15^  in  the  descending  limb  and  23  to  28 ;i 
in  the  ascending  limb.  The  distal  convoluted  portion  is 
from  39  to  45  ii  in  diameter,  while  the  collecting  tubules 
vary  from  45  to  75  n  in  diameter.  The  tubes  of  Bellini 
unite  in  the  Malpighian  pyramids  to  form  about  twenty 
papillary  ducts  from  200  to  300 /i  in  diameter  which 
empty  into  the  pelvis  of  the  kidney  through  the  forami- 
na papillaria. 

The  character  of  the  epithelium  lining  the  uriniferous 
tubules  in  the  different  portions  varies  markedly  and  has 
been  subjected  to  most  careful  histological  investigation. 
The  epithelium  of  the  capsule  of  Bowman,  which  forms 
a  double-walled  membrane  around  the  glomerulus,  leav- 
ing a  cleft-like  space  which  forms  the  beginning  of  the 
uriniferous  tubule  and  communicates  with  the  lumen  of 
the  proximal  convoluted  tubule,  is  simple  squamous  in 
type.  The  glomerular  epithelium  is  very  flat,  with  nu- 
clei projecting  slightly  into  the  lumen,  while  that  lining 
the  outer  wall  of  the  capsule  is  somewhat  higher,  but 
still  distinctly  squamous  in  type.  The  flattened  epithe- 
lium of  the  capsule  changes  gradually  into  cubical  epi- 
thelium of  the  neck  and  that  into  short  and  rather  in'eg- 
ular  columnar  epithelium  of  the.  proximal  convoluted 
tubules.  These  cells  show  a  basal  striation  and  often  a 
cuticular  border,  and,  as  the  investigations  of  Nussbaum 
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and  Heidenhain  seemed  to  show  that  they  were  especially 
concerned  in  the  process  of  secretion  iu  the  kidney,  these 
cells  have  been  subjected  to  most  searching  study,  with 
the  view  of  determining  the  structure  of  the  cells  and  the 
changes  of  structure  during  the  process  of  secretion. 
Henle  showed  that  the  epithelium  of  this  portion  of  the 
uriniferous  tubule  is  characterized  by  a  dark,  granular 
appearance  of  the  protoplasm,  while  Krause  mentions 
the  basal  stiiation  of  these  cells.  A  zone  of  short  stiff 
cilia  was  demonstrated  in  certain  renal  cells  of  amphibia 
and  fishes  by  Nussbaum,  the  observation  being  extended 
to  mammalia,  including  man,  by  Cornil,  Tornier,  Klein, 
and  others.  This  zone  is  characterized  by  Tornier  as  the 
Biiratensaum.  Since  this  zone  was  not  always  found  and 
when  present  was  always  connected  with  a  certain  thick- 
ness of  epithelium  found  in  different  kidneys  and  differ- 
ent areas  of  the  same  kidney,  the  conclusion  was  drawn.] 
that  the  cells  undergo  uniform  histological  changes  dur- 
ing the  processes  of  secretion.  Van  der  Stricht  says  that 
the  resting  cell  presents  a  homogeneous  cuticular  zone, 
below  which  is  a  close-meshed  protoplasmic  network, 
which  shows  a  parallel  arrangement  of  its  fibrils  in  the 
peripheral  portion  of  the  cell,  producing  the  "  rod  struc- 
ture "  of  Heidenhain.  "When  the  secretion  begins,  clear 
droplets  of  secretion  form,  especially  in  the  neighborhood 
of  the  nucleus,  which  press  toward  the  free  surface,  till 
the  formerly  homogeneous  cuticular  zone  and  break  it  up 
into  the  "Bilrstensaum."  In  a  later  work.  Van  der 
Stricht  describes  four  types  of  cells  in  the  convoluted 
tubules:  (1)  Cells  like  those  above  described,  which  he 
regards  as  resting  cells ;  (2)  cells  with  the  Bilrstensaum, 
in  the  protoplasmic  network  of  which  the  secretion  is  in 
the  form  of  fine  droplets,  especially  toward  the  lumen ; 
(3)  cells  without  a  cuticular  border  also  filled  with  the 
secretion;  (4)  granular  cells  with  distinct  rod  structure  in 
the  peripheral  portion  of  the  cell,  while  the  central  por- 
tion is  changed  into  a  clear  mass  filled  with  granules. 
Such  cells  are  also  found  in  the  ascending  limb  of  Henle's 
loop  together  with  cells  which  have  a  distinct  cuticular 
border.  Van  der  Stricht  also  describes  in  the  glomerular 
epithelium  during  the  process  of  secretion  the  collection 
of  clear  droplets  with  processes  in  the  protoplasm  of  the 
cells.  Disse,  working  on  fresh,  well-fixed  human  tissue, 
distinguished  four  forms  of  tubules;  (1)  Tubules  with 
wide  lumen  and  low,  quite  uniformly  granular  epithelial 
cells  in  which  cell  contour  and  rod  structure  cannot  be 
distinguished.  The  free  surface  shows  the  Bilrstensaum 
distinctly  developed,  formed  of  stiff  hairs  provided  with 
nodular  thickenings  at  their  bases.  (2)  Tubules  with 
narrow  cylindrical  lumen  and  spherical  epithelium.  The 
protoplasm  is  still  generally  uniform,  but  in  some  cells 
clearer  parts  begin  to  be  seen  giving  the  cell  a  spotted 
appearance.  The  Btirstensaum  is  wanting.  (3)  Tubules 
with  narrow,  irregularly  star-shaped  lumen  and  tall  cells. 
In  these,  two  portions  are  distinguished,  a  central  clear 
part  containing  the  nucleus,  and  a  darker  basal  portion 
in  which  rows  of  fine  granules  begin  to  produce  the  pict- 
ure of  the  "  rod  structure. "  No  Bilrstensaum  is  seen  in 
these  cells.  (4)  Tubules  entirely  filled  by  the  tall  epithe- 
lial cells,  which  show  a  distinct  differentiation  of  the  cen- 
tral and  basal  portions.  The  nucleus  in  the  central  por- 
tion of  the  cell  is  very  bright  and  clear  and  resembles  a 
vesicle  filled  with  clear  fluid.  Rod  structure  is  very  dis- 
tinct in  the  basal  portion  of  these  cells,  but  no  Bilrsten- 
saum is  to  be  seen.  Saner,  however,  states  that  the  secre- 
tory portions  of  the  uriniferous  tubules  have  the  same 
type  of  epithelium,  while  the  lumina  naturally  are  sub- 
ject to  great  variation.  The  striation  of  Heidenhain  and 
the  peculiar  terminations  of  Tornier  were  found  by  him 
in  all  phases  of  secretion,  being  finer  or  coarser  according 
to  the  height  of  the  cells.  Hence  he  concludes  that  these 
peculiarities  of  structure  have  nothing  to  do  with  the  proc- 
esses of  secretion,  but  are  permanent  structural  appear- 
ances. The  nucleus  seems  not  to  suffer  any  changes  of 
structure  during  secretion,  although  changes  of  position 
have  been  observed.  It  ascends  toward  the  free  surface 
of  the  cell  with  the  secretion,  returning  toward  the  basal 
portionof  the  resting  cell.     Disse  concludes  that,  as  signs 


of  proliferation  are  never  seen  in  these  cells  in  the  adult, 
the  cells  do  not  degenerate  after  secretion.  Rothstein 
describes  an  irregular  branching  and  interlocking  of  the 
processes  of  the  cells  of  the  convoluted  tubules  in  the 
dog  and  rabbit,  giving  to  these  cells  a  peculiar  frayed- 
out  appearance  similar  to  that  described  for  these  cells  in 
the  guinea-pig  as  mentioned  in  the  text-book  of  BQhm, 
Davidoffl,  and  Huber.  Landauer  investigated  these  cells 
in  many  species  of  vertebrates  and  also  in  man  and  con- 
cluded that  the  convoluted  tubules  and  the  ascending  limb 
of  Henle's  loop  are  lined  by  cells  which  are  sharply  out- 
lined and  provided  with  longitudinal  folds,  which  inter- 
lock, and  it  is  these  folds  that  give  these  cells  the  striated 
appearance  (rod  structure  of  the  authors).  Zimmermann 
describes  in  detail  the  epithelium  lining  the  different  por- 
tions of  the  uriniferous  tubules,  especially  emphasizing  the 
presence  and  relations  of  the  "  Centralkbrper  or  Central- 
geissel "  in  these  cells.  Ho  also  distinguishes  the  darker 
cells  showing  striation  and  brush-like  border  and  cells 
which  are  large  and  clear,  the  structure  of  which  is 
quite  indistinct.     He  describes  fine  densely  placed  fibres 


FIG.  3054.— Epithelium  of  Kidney.  1,  Collecting  tube  viewed  In 
longitudinal  section ;  3,  transverse  section  of  collecting  tube ;  3, 
ascending  limb  of  Henle's  loop ;  4,  descending  or  narrow  limb  of 
Henle's  loop ;  5,  longitudinal  section  of  descending  Umb ;  6,  con- 
voluted tube. 

Staining  black  in  the  iron-lake  haematoxylin,  which  run 
circularly  around  the  tubuli  contorti  between  the  bases 
of  the  cells  and  the  basement  membrane.     He  was  unable 
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to  decide,  however,  whetlier  these  were  special  liinds  of 
fibres,  or  cell  processes  or  basal  lines  of  cement  substance. 
The  descending  limb  of  Henle's  loop  is  lined  by  flattened 


Fig.  305.5.— Diagram  of  tie  Eenal  Tubes  and  Circulation.  1,  Mal- 
plghlan  body ;  2,  neck ;  3,  proximal  convoluted  tube ;  4,  descending 
limb  of  Henle's  loop ;  5,  ascending  limb ;  6,  distal  convoluted  tube ; 
7,  collecting  tube ;  A,  artery ;  V,  vein.  An  intralobular  artery  Is 
shown  ascending  and  giving  off  branches  to  the  tufts ;  the  straight 
arteries  descend ;  the  intralobular  vein  is  shown  commencing  as  a 
stellate  plexus  on  the  surface. 

cells,  with  nuclei  projecting  slightly  into  the  lumen,  the 
nuclear  projections  of  the  two  sides  alternating,  thus 
giving  to  the  section  a  wavy  appearance.  The  cells  of 
the  loop  and  of  the  ascending  limb  are  higher  and  ap- 
proach the  columnar  type  of  the  convoluted  tubules. 
In  the  intercalated  portion,  the  epithelium  closely  re- 
sembles that  in  the  proximal  convoluted  tubule,  while 
the  lining  of  the  arched  collecting  tubule  is  cubical  in 
type.  The  epithelium  of  the  straight  collecting  tubules 
is  low  columnar  at  first,  increasing  in  height  as  the  tu- 
bules increase  in  size.  The  pelvis  of  the  kidney,  as  well 
as  the  ureter,  is  lined  by  a  stratified  transitional  epithe- 
lium, like  that  in  the  bladder. 

Under  the  epithelium  of  the  urinifcrous  tubule 
throughout  its  entire  extent  is  a  basement  membrane, 
the  character  and  structure  of  which  have  been  inves- 
tigated by  Ruble,  Disse,  von  Ebner,  Mall,  and  others. 
Mall's  investigations  were  carried  on  largely  by 
pancreatic  digestion  and  subsequent  staining  in  acid 
fuchsin  and  picric  acid.  As  a  result  of  this  work,  the 
framework  of  the  kidney  was  shown  to  consist  of  white 
fibrous  connective  tissue  and  reticulum.  Mall  and  Riihle 
describing  "baskets"  of  reticular  fibrils  as  surrounding 
the  tubules  and  forming  the  basement  membranes. 
Disse  and  von  Ebner,  however,  refer  the  fibrillar  appear- 
ance to  the  methods  of  preparation,  and  Mall,  in  his  latest 
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work  on  these  membranes,  demonstrates  clearly  within 
the  "  basket "  of  connective-tissue  fibrils  previously  de- 
scribed, a  homogeneous  membrane  which  was  destroyed 
by  pancreatic  digestion  and  which  is  chemically  differ- 
ent from  the  reticular  tissue  and  also  from  both  white 
fibrous  and  yellow  elastic  connective  tissue. 

Between  the  tubules  is  found  a  small  amount  of  con- 
nective tissue,  which  is  more  abundant  around  the  blood- 
vessels and  Malpighian  corpuscles,  near  the  junction  of 
cortex  and  medulla  and  between  the  collecting  tubules. 
in  the  apices  of  the  Malpighian  pyramids. 

Blood  Supply  of  the  Kidney. — The  kidney  receives  a 
very  rich  blood  supply,  and  the  arrangement  and  distri- 
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Fig.  3056. — Wax  Model  of  Glomerulus  of  Human  Kidney.  Enlarged 
444  diameters,  seen  in  profile  from  the  left  side.  AY,  Afferent 
vessel ;  E  V,  efferent  vessel. 

bution  of  its  blood-vessels  are  of  the  utmost  importance- 
both  from  a  physiological  and  from  a  surgical  point  of 
view.  The  main  arterial  supply  is  from  the  renal  artery, 
a  branch  of  the  abdominal  aorta.  Collateral  branches, 
however,  reach  the  surface  of  the  kidney  through  the 
capsule,  arising  from  the  suprarenal,  spermatic,  lumbar, 
and  other  arteries. 

The  renal  artery  divides  at  the  hilum  into  anterior  and 
posterior  branches,  which  redivide  and  pass  through  the 
columns  of  Bertini  between  the  pyramids  of  Malplghi  to 
the  border  of  cortex  and  medulla.  Here  the  branches, 
unite  to  form  an  arch  known  as  the  arcus  arteriosus. 
From  the  convex  border  of  this  arch,  ascending  or  in- 
tralobular arteries  arise  to  supply  the  glomeruli  and  also 
to  pass  through  the  cortex  and  supply  the  capsules  of 
the  kidney.  From  the  concave  border,  branches  known 
as  the  vasa  recta  pass  down  into  the  medulla,  between 


Fig.  3057.— Wax  Model  of  Glomerulus.  Same  enlargement  and  view 
as  Fig.  3056.  The  left  lateral  group  of  capillaries  is  separated  from 
the  median  group  and  turned  back,  exposing  the  interior  of  the 
glomerulus,  A.  A  short  section  of  a  capillary  of  the  median  group 
IS  removed  to  show  the  course  of  the  deeper  lying  capillaries. 
(Johnston.) 

the  straight  collecting  tubes  of  the  pyramids,  breaking 
up  into  capillaries  around  these  tubes.  The  intralobu- 
lar arteries  in  the  cortex  send  branches  to  the  glomeruli, 
the  arterise  glomerulifera;,  the  afferent  vessels  entering. 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Kidneys. 
Kidneys. 


the  glomerulus  and  dividing  into  several  branches,  vehich 
redivide  and  break  up  into  a  network  of  anastomosing 
capillaries,  as  described  by  Johnston.  This  arrangement 
isshowndiagrammatically  in  Fig.  3058  and  more  exactly 


Pis.  3058.— Diagram  of  a  MalpigMan  Body  Showing  the  Afferent  and 
Efferent  Vessels  above,  with  the  Tuft.  The  reflection  of  the  cells  of 
Bowman's  capsule  over  the  vessels  is  shown  on  the  left;  on  the 
right,  the  cells  are  shown  in  the  flat ;  the  neck  and  part  of  a  convo- 
luted tube  are  shown  below.  The  space  between  the  tuft  and  the 
capsule  is  drawn  wider  than  normal. 

in  Figs.  3056, 3056,  representing  Johnston's  models  of  the 
human  glomerulus.  He  describes  a  network  of  reticular 
tissue  arising  from  the  membranes  surrounding  the  glo- 
merulus and  forming  the  framework  of  the  glomerulus 
in  the  meshes  of  which  are  found  the  capillaries  and 
fine  branches  of  the  afferent  artery.  The  blood  collects 
into  small  branches  which  unite  to  form  the  efferent 
artery,  which  runs  for  a  variable  distance  and  finally 
breaks  up  into  a  second  system  of  capillaries  around  the 
convoluted  tubules.  The  Intralobular  vessels  open  into 
the  glomeruli  only  after  forming  an  arch,  so  that  the 
Wood  passing  through  the  glomeruli  is  already  on  its 
■way  to  the  medulla,  and  the  secretion  is  directed,  not 
toward  the  periphery,  but  toward  the  medulla  and  the 
apex  of  the  pyramid  (Zondek).  Virchow  thinks  that 
this  arrangement  prevents  the  tearing  of  the  glomeruli 
which  might  result  if  the  blood  entered  them  directly 
under  the  strong  pressure  from  the  aorta. 

In  addition  to  the  rete  mirdbile  in  the  glomerulus,  other 
retia  mirabllia  are  formed  in  the  course  of  the  intralobu- 
lar arteries,  differing  from  those  in  the  glomeruli  by  the 
tact  that  the  branches  are  much  larger  than  capillaries. 


Some  of  the  ascending  ai'teries  arise  from  the  larger  ves- 
sels in  the  columns  of  Bertiui,  before  the  formation  of 
the  arch ;  a  few  of  the  branches  of  the  intralobular  arter- 
ies do  not  pass  to  the  glomeruli,  but  break  up  directl}'' 
into  capillary  plexuses,  rarely  around  the  convoluted  tu- 
bules, but  more  frequently  in  the  fatty  capsule.  These 
are  known  as  perforating  arteries.  In  addition  to  the 
arteries  arising  from  the  renal  artery  in  the  hilum, 
branches  from  the  suprarenal,  lumbar,  etc. ,  penetrate  the 
capsule  and  form  glomeruli  of  their  own  in  the  periph- 
eral portion  of  the  cortex.  These  may  not  only  assist  in- 
establishing  the  collateral  circulation,  but  also  may  act 
as  a  partial  functional  substitute  in  case  of  injury  to  the- 
renal  arterial  system.  Golubew,  Hoyer,  and  Geberg  as- 
sert that  between  the  arteries  and  veins  of  the  kidney,  in 
the  cortical  substance,  in  the  columns  of  Bertini,  and  at 
the  bases  of  the  Malpighian  pyramids,  direct  anasto- 
moses exist  by  means  of  precapillar}'  twigs. 

From  the  capillaries,  the  venous  blood  is  collected 
into  the  intralobular  veins,  which  have  an  arrangement 
similar  to  that  of  the  intralobular  arteries.  The  venous 
blood  of  the  capillaries  in  the  labyrinth  is  also  collected 
into  the  intralobular  veins,  so  that  at  the  surface  of  the 
kidney,  the  flowing  together  of  these  different  systems 
of  veins  results  in  the  formation  of  peculiar  star-like 
figures,  known  as  the  venae  stellatas  or  stars  of  Verheyen. 
The  intralobular  veins  empty  into  the  venous  arches, 
which  correspond  in  position  to  the  arterial  arches  and 
from  which  the  blood  is  carried  by  means  of  larger  veins 
through  the  columns  of  Bertini  and  through  the  hilum 
side  by  side  with  the  larger  arteries.  Venae  rectae  also 
collect  the  blood  from  the  medulla  and  empty  into  the 
concave  side  of  the  venous  arch. 

The  terminal  branches  of  the  intrinsic  arteries  of  the 
kidney  have  recently  been  investigated  by  Zondek  to  de- 
termine whether  the  vascular  supply  of  cortex  and  me- 
dulla was  common  or  separate  and  by  Broedel  and  Keiller 
to  determine  the  relation  of  the  branches  in  the  pelvis  and 
kidney,  with  especial  reference  to  their  significance  in 
nephrectomy.  Although  working  independently  and  by 
quite  different  methods,  the  two  last-named  writers  ar- 
rived at  nearly  the  same  results  and  at  nearly  the  same 
time.  Broedel  used,  in  his  investigation,  the  Schiefler- 
decker  corrosion  method,  combined  with  injection  of  the 


Fig.  3059.— The  Venous  Stars  of  Verheyen,  seen  on  the  Anterior  Face 
of  the  Eight  Kidney.  (Testut.)  1,  External  border  of  the  kidney ; 
2,  hilum  with  the  renal  vessels ;  3,  vena3  stellatee. 

arteries,  of  the  veins  and  pelvis,  and  finally  triple  injec- 
tion of  arteries,  veins,  and  pelvis.  He  divides  the  renal 
pelves  into  true  pelves,  in  which  all  the  calices,  major 
and  minor,  open  into  a  common  pelvis,  and  divided  pel- 
ves, in  which  there  is  no  free  communication  between  all 
the  calices  of  the  kidney.  He  states:  "The  renal  artery 
divides  at  the  hilum,  as  a  rule,  into  four  or  five  branches, 
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the  distribution  of  whicli,  in  relation  to  the  pelvis,  is 
such  that  three-fourths  of  the  blood  supply  is  carried 
anteriorly,  while  one-fourth  runs  posteriorly.  The  rela- 
tive size  of  the  two  systems  may  occasionally  be  |  :  ^, 
f-  :  i,  but  rarely  i  :  -J.  The  arteries  are  end  arteries  in 
the  strictest  sense  of  the  word  and  the  branches  of  the 
anterior  division  never  cross  over  to  the  posterior  side 
and  vice  versa.     They  do  not  anastomose  with  each 


riG.  3060.— Cross  Section  of  a  Convoluted  Tubule  from  the  Kidney  of 
a  Frog,  Injected  with  Methylene  Blue,  fixed  by  Bethe's  Method,  and 
Counter-stained  with  Cochineal.  In  the  neighborhood  of  the 
tubule  are  two  nerve  nbres,  one  of  which  passes  to  the  wall  of  the 
tubule,  while  the  other  goes  to  the  blood-vessel.  On  the  epithelial 
cells  of  the  tubule,  varicose  fibres  are  seen,  which  form  free  endings 
of  different  form ;  these  epithelial  nerve  endings  arise  from  nerve 
fibres  which  lie  at  the  periphery  of  the  tubule  on  the  outer  surface 
of  its  sheath.  Around  the  blood  capillary,  varicose  nerve  fibres 
form  a  plexus,  which  forms  two  small  endings  in  the  walls  of  the 
capillary ;  one  of  these  consists  of  three  short  fibrils  and  the  other 
of  two,  which  end  In  a  knob.    (Smirnow.) 

Other.  To  Hyrtl  apparently  is  due  the  credit  of  having 
first  mentioned  this  '  natilrliche  Theilbarkeit  der  Niere, ' 
by  which  he  means  that  in  a  corrosion  specimen,  the  two 
arterial  systems  are  completely  separated  by  the  pelvis. 
He  also  aflSrms  that  this  arrangement  of  the  renal  arter- 
ies is  found  '  without  exception  in  all  mammalia  from 
the  whale  to  man. '  " 

The  surgical  significance  of  this  work  of  Broedel's  is 
seen  in  the  possibility  of  an  incision  through  the  renal 
substance  in  the  plane  separating  the  areas  supplied  by 
these  two  independent  systems.  Concerning  the  veins, 
Broedel  states:  "While  there  is  a  complete  arterial 
division  in  the  plane  connecting  the  posterior  calices 
and  terminating  in  the  lateral  half  of  the  upper  and 
lower  calices,  the  veins  follow  quite  a  different  arrange- 
ment. Around  the  bases  of  the  pyramids  they  anas- 
tomose and  form  the  familiar  venous  arches.  They 
unite  in  large  branches  that  run  between  the  sides 
of  the  pyramids  and  the  columns  of  Bertini  to  the  necks 
of  the  calices,  where  they  lie  between  the  pyramid  and 
the  arterial  branches.  The  thickness  of  these  collecting 
veins  accounts  for  the  peculiar  lobulated  appearance  of 
the  bases  and  sides  of  the  pyramids.  Around  the  necks 
of  the  calices,  both  anteriorly  and  posteriorly,  these  veins 


form  a  second  system  of  anastomoses,  much  shorter  and 
thicker  than  that  at  the  base  of  the  pyramids.  This  ap- 
pears as  a  number  of  thick  loops  or  rings  which  fit  like 
a  collar  around  the  necks  of  the  calices.  Nearly  all  the 
collected  blood  of  the  posterior  region  is  carried  ante- 
riorly_  through  these  short  thick  stems,  to  join  that  of  the 
anterior  portion." 

Lymph  clefts  have  been  described  in  the  labyrinth  of 
the  kidney,  especially  around  the  convoluted  tubules  and 
around  the  blood-vessels,  and  also  around  the  blood-ves- 
sels of  the  capsules  and  of  the  medullary  portion  of  the 
kidney.  These  unite  into  true  lymph  vessels,  which  are 
divided  into  superficial  and  deep.  The  former  arise  on 
the  surface  of  the  organ,  as  their  name  indicates,  and 
pass  toward  the  hilum.  The  deep  vessels  accompany 
the  blood-vessels  toward  the  sinus,  where  four  or  five 
are  usually  found,  one  for  each  division  of  the  artery. 
They,  with  the  superficial  lymph  vessels,  pass  to  the 
lumbar  lymph  glands  which  are  nearest  to  the  hilum. 

Stahr  has  recently  reported  the  results  of  some  work 
on  the  lymph  apparatus  of  the  kidney.  He  found  two 
systems  of  capillaries  in  the  capsule:  one  in  the  fatty 
capsule  (superficial)  and  one  in  the  fibrous  capsule,  con- 
nected to  the  lymph  capillaries  of  the  cortex.  He  finds 
no  lymph  capillaries  in  the  glomeruli.  The  capillaries 
of  the  cortex,  like  the  blood  capillaries,  form  a  network 
and  collect  at  quite  regular  intervals  in  the  medullary 
rays  and  pass  down  vertically  to  the  border  of  cortex 
and  medulla,  where  they  form  arches.  These  arches  are 
in  communication  with  the  lymph  vessels,  which  pass 
straight  through  the  medullary  substance. 

Jf/erre  supply  of  kidney.  The  nerves  of  the  kidney 
are  derived  mainly  from  the  sympathetic  through  the 
solar  and  aortic  plexuses,  the  semilunar  ganglia  and  the 
splanchnics.  They  communicate  with  the  spermatic 
plexuses,  and  some  filaments  have  been  traced  to  the 
pneumogastrics  (Morris). 

The  mode  of  distribution  and  termination  of  the  nerves 
ia  the  kidney  has  been  investigated  by  Retzius,  Kolli- 
ker,  von  Ebner,  Berkeley,  and  many  others.  Smirnow 
lias  quite  recently  reported  the  results  of  his  extensive  in- 
vestigations on  these  nerves  by  means  of  the  Golgi  method 
and  the  Ehrlich  methylene  blue  method.  He  states  that 
the  nerve  tmnks  enter  the  sinus  renalis,  partly  with  the 
blood-vessels  and  partly  accompanying  the  renal  ducts. 
These  trunks  consist  of  non-medulTated  nerves  and  med- 
ullated  nerves  of  difljerent  calibre.  These  nerves  form 
a  plexus  in  the  sinus  renalis,  in  the  meshes  of  which  he 
was  able  to  demonstrate  multipolar  nerve  cells.  He  de- 
scribes motor  nerve  endings  in  the  smooth  muscle  of  the 
walls  of  the  renal  pelvis  and  of  the  ureters,  sensory  free 
endings  in  the  connective  tissue  of  these  structures  and 
also  interepithelial  fibres.  In  the  fibrous  capsule  nu- 
merous nerve  fibres  were  found  which  ended  partly  on 
the  blood-vessels,  in  whicli  both  motor  and  sensory  end- 
ings were  observed,  and  partly  in  the  connective  tissue. 
All  the  blood-vessels  of  the  kidney  are  provided  with 
nerves,  in  many  of  them  both  motor  and  sensory  nerve 
endings  having  been  observed.  From  the  plexus  in  the 
vasa  afferentia,  non-medullated  nerve  fibres  penetrate 
into  the  glomerulus,  ending  partly  on  the  capillary  ves- 
sels of  the  glomerulus  and  partly  in  free  endings  on  the 
outer  surface  of  Bowman's  capsule.  In  addition  to  the 
nerves  supplying  the  blood-vessels  of  the  kidney,  there 
are  also  nerves  arising  from  trunks  which  accompany  the 
arteries,  which  end  on  the  urinary  tubules  of  both  the 
cortex  and  medulla.  There  is  a  close  anatomical  rela- 
tion between  the  nerves  of  the  renal  parenchyma  and  the 
vascular  nerves.  The  urinary  tubules  of  both  cortex  and 
medulla  are  provided  with  non-medullated  nerves,  which 
run  in  the  sheath  of  the  tubules,  branch  repeatedly, 
forming  a  plexus  on  the  outer  surface  of  the  membrana 
propria  of  the  tubules.  From  this  plexus  varicose  fibres 
arise,  which  end  on  the  surface  of  the  membrana  propria 
(epilamellar  nerve  endings).  From  the  epilamellar 
plexus,  fine  fibres  arise,  which  pass  through  the  mem- 
brana propria  into  the  tubule  and  form,  on  the  surface  of 
the  epithelial  cells,  endings  of  different  form  (hypola- 


314 


REFERENCE   HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


KIducys. 
Kidneys. 


mellar  endings).  These  are  found  in  the  convoluted  tu- 
bules in  the  straight  collecting  tubules,  and  in  the  main 
excretory  ducts  of  the  kidney.  The  mode  of  ending  of 
the  nerve  fibres  and  the  relation  of  the  vascular  and 
secretory  nerves  are  shown  in  Pig.  3060  taken  from  Smir- 
now's  report. 

Thus  the  kidney  is  shown  to  have  a  large  number  of 
nerves  and  nerve  endings,  from  which  we  must  conclude 
that  the  nervous  system  exerts  a  constant  influence  on 
the  excretion  of  the  urine. 

Development  of  Eidn-ey.— The  development  of  the  kid- 
ney is  associated  with  the  development  and  degeneration 
of  certain  fcetal  structures,  known  as  the  pronephros  and 
the  mesonephros.  The  former  originates  in  the  cells  of 
the  middle  plate  and  consists  of  a  long  tube,  the  pro- 
nephric  duct,  and  transverse  tubules,  which  open  into 
the  pronephric  duct  and  communicate  with  the  body 
cavity.  These  are  invaginated  by  glomeruli.  This  or- 
gan functionates'  as  an  excretory  organ  in  certain  of  the 
lower  forms,  but  in  man  it  either  does  not  occur  or  is 
very  primitive.  The  mesonephros,  or  primitive  kidney 
or  WolfiBan  body,  is  established  on  the  part  of  the  prone- 
phric duct,  immediately  behind  the  pronephric  tubules, 
and-  consists  of  a  duct,  the  mesonephric  duct,  which 
grows  backward  from  the  pronephric  duct  and  opens 
into  the  cloaca,  and  a  number  of  transverse  tubules  origi- 
nating in  the  nephrotomes.  The  transverse  tubules  are 
in  communication  with  the  body  cavity  and  later  con- 
nect with  the  the  Wolflian  duct,  while  the  central  por- 
tion becomes  sacculated  and  then  invaginated  to  form 
the  primitive  Malpighian  corpuscles.  This  organ  devel- 
ops in  man  by  the  seventh  week  and  retrogression  begins 
in  the  eighth  week,  the  Malpighian  bodies  having  disap- 
peared by  the  fifth  month. 

The  permanent  kidney  or  metanephros  begins  to  de- 
velop as  early  as  the  fifth  week  of  embryonic  life.  Prom 
the  cloacal  end  of  the  mesonephric  duct  an  evagination 
grows  forward  into  the  mass  of  mesoblastic  tissue  known 
as  the  blastema  and  forms  the  anlage  for  the  ureter. 
From  the  extremity  of  the  ureter,  tubules  bud  out,  be- 
come elongated  and  convoluted,  and  the  extremity  invag- 
inated by  the  mesoblastic  tissue,  which  forms  the  blood- 
vessel and  connective  tissue  of  the  organ.  Two  distinct 
views  are  expressed  in  the  literature  regarding  the  de- 
velopment of  the  permanent  kidney :  one  is  that  the  pel- 
vis of  the  kidney,  collecting  tubules  and  uriniferous 
tubules  all  develop  from  this  evagination  from  the 
mesonephric  duct.  This  view  is  upheld  by  Miiller,  Re- 
mak,  Kelliker,  Schweiger-Seidel,  Toldt,  Nagel,  Minot, 
Gerhardt,  Haycraft,  Heisler,  and  others.  This  view  is 
well  summarized  by  Haycraft.  Restates:  1.  That  the 
connective  tissue  and  blood-vessels  of  the  kidney  develop 
from  the  blastema,  while  the  epithelium  of  the  tubules 
proliferates  from  the  cells  originally  lining  the  ureter  and 
WoMan  duct. 

3.  The  tubules  which  first  sprout  into  the  blastema 
terminate  in  dilatations,  the  primary  renal  vesicles. 

3.  Then  these  form  branching  cavities  which  always 
remain  at  the  periphery  of  the  cortex ;  from  these  the 
urinary  tubules  bud  off,  the  older  ones  sinking  down  into 
the  medulla. 

4.  The  tubules  which  first  sprout  from  the  ureter  soon 
become  turned  inside  out  to  form  the  pelvis  of  the 
kidney. 

5.  Many  of  their  prolongations  into  the  rapidly  divid- 
ing renal  vesicles  also  become  evaginated,  thus  increasing 
the  number  of  tubules  passing  between  the  pelvis  and 
the  renal  vesicles  at  the  cortex. 

6.  Those  that  remain  form  the  collecting  tubules. 

7.  The  Bowman's  capsule  is  moulded  into  its  shape 
upon  the  bent  tubule  long  before  the  glomerulus  is 
formed.  It  is  invaginated  rather  by  its  tubule  than  by 
the  glomerulus. 

The  second  view  is  strongly  supported  by  KupfEer, 
,  Gegenbaur,  Wiedersheim,  Hamburger,  Schreiner,  Chie- 
vitz,  and  Herring.     Herring  thus  summarizes  the  views 
held  by  these  authors;  The  kidney  arises  from  two  dis- 
tinct structures  which  come  together  at  an  early  period 


and  remain  intimately  associated  during  further  develop- 
ment. 

1.  The  Sidney  Blastema. — This  consists  of  a  mass  of 
cells  closely  related  to  the  blastema  of  the  Wolflian  body, 
and  apparently  formed  from  the  intermediate  cell  mass 
or  the  peritoneal  epithelium.  It  is  therefore  mesoblastic. 
It  forms  an  envelope  around  the  ends  of  the  ureter 
branches,  and  persists  as  a  thin  cellular  investment  under 
the  capsule  and  between  the  lobules,  until  the  end  of  the 
eighth  month,  after  which  it  entirely  disappears. 

3.  Tlie  Ureter. — This  structure  is  an  outgrowth  from 
the  Wolffian  duct.  It  appears  at  the  end  of  the  first 
month,  and  grows  forward,  as  a  solid  column  of  cells,  to 
reach  and  embed  its  peripheral  branches  in  the  kidnc-}- 
blastema.  The  balance  of  recent  opinion  is  in  favor  of 
the  ureter  being  epiblastic. 

At  the  beginning  of  the  second  month,  the  ureter  has 
come  into  apposition  with  the  kidney  blastema  and  the 
result  is  the  beginning  of  the  formation  of  the  perma- 
nent kidney.  The  ureter  branches  early,  and  its  lumen 
dilates  anteriorly  to  form  the  future  pelvis  and  calices. 
The  primary  branches  are  of  a  definite  number,  and  at 
their  extremities  masses  of  cells  appear  constituting  the 
"  Nierenbecke "  of  the  German  writers.  From  these 
masses  of  cells  in  the  kidney  pelvis  are  developed  the 
collecting  tubules  of  each  lobule.  Ureter,  pelvis,  cali- 
ces, and  collecting  tubules  are  formed  from  the  Wolffian 
duct  and  these  are  the  only  parts  formed  from  this  struct- 
ure, unless  we  include  part  of  the  intercalated  tubule. 
From  the  kidney  blastema  arise  the  Malpighian  bodies, 
convoluted  tubules,  Henle's  loops,  and  the  junctional 
tubules,  the  connective-tissue  framework  and  the  cap- 
sules. Malpighian  bodies  and  their  tubules  begin  to  ap- 
pear at  the  end  of  the  second  month,  uniting  at  an 
early  stage  with  the  branches  of  the  ureter.  Each  Mal- 
pighian body  with  its  tubule  arises  as  a  solid  mass  of 
cells  at  the  periphery  of  the  lobule  in  close  relation  to 
the  dilated  extremity  of  a  branch  of  the  ureter.  The 
solid  mass  acquires  a  lumen  and  assumes  an  S-shape. 
The  lower  limb  of  the  S  becomes  a  Malpighian  body,  the 
upper  and  middle  limbs  become  convoluted  tubules, 
while  the  bend  between  them  develops  into  the  Henle's 
loop ;  the  extremity  of  the  upper  end  joins  the  collecting 
tubule  and  forms  the  greater  part  of  the  Junctional  tu- 
bule. The  cells  lining  the  tubules  are  at  first  similar, 
but  become  differentiated  as  the  organ  functionates. 

Schreiner,  in  the  last  number  of  the  Zeitsehrift  fiir 
wissensch.  ZooL,  gives  an  extensive  report  on  his  woi-k 
on  the  development  of  the  kidney  in  which  he  studies  thin 
serial  sections,  also  reconstructing  the  developing  kidney 
at  different  stages  of  development,  and  reaching  conclu- 
sions very  similar  to  those  just  quoted  from  Herring. 

Both  views  are  so  strongly  supported  and  the  decision 
seems  so  difQcult  to  make,  that  more  work  and  by  other 
methods  than  those  that  have  been  used  seems  to  be 
necessary;  however,  the  careful  and  decisive  work  of 
KOlliker,  Minot,  Golgi,  and  Haycraft,  as  well  as  analogy 
with  the  mode  of  development  of  other  glandular  struct- 
ures of  the  body,  seems  to  make  the  conclusion  unde- 
niable that  all  the  glandular  portion  of  the  kidney  is 
developed  from  the  one  anlage  derived  from  the  meso- 
nephric duct.  The  groups  of  cells  of  the  blastema, 
described  as  forming  the  uriniferous  tubules,  no  doubt 
form  the  connective-tissue  stroma  and  blood-vessels  of 
the  organ. 

II.  Physiology  of  the  Kidney. — Two  portions  of  the 
kidney  have  been  regarded  as  of  primary  physiologic 
importance  and  have  therefore  received  most  exhaustive 
study — a  study  which  has  resulted,  however,  in  views 
which  are  most  Avidely  divergent.  These  two  portions 
are  the  glomeruli,  including  the  capsule  of  Bowman,  and 
the  convoluted  tubules,  including  the  loops  of  Henle. 
As  stated  under  the  Anatomy  of  the  Kidneys,  the  glomer- 
uli consist  of  branching  and  anastomosing  loops  of  cap- 
illaries, between  which  is  a  small  amount  of  reticular 
connective  tissue,  the  entire  structure  being  imperfectly 
divided  into  lobules  by  strands  of  connective  tissue. 
The  glomerulus  is  covered  by  a  single  layer  of  much  flat- 
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tened  epithelial  cells,  the  glomerular  portion  of  Bow- 
man's .capsule.  Between  this  and  the  peripheral  portion 
of  the  capsule  is  a  space,  which  connects  with  the  lumen 
of  the  uriniferous  tubule  and  hence  forms  the  beginning 
of  this  structure.  We  have  therefore  a  structure  analo- 
gous to  that  of  the  lungs.  The  blood  is  found  in  thin- 
walled  capillaries,  separated  from  the  urinary  space  only 
by  the  thin  wall  of  the  capillary  and  a  single  layer  of 
liattened  epithelium — the  typical  condition  for  osmosis. 
The  endothelium-like  cells  of  Bowman's  capsule  have 
been  carefully  studied  with  the  view  of  determining 
whether  any  changes  of  structure  of  these  cells  occur 
during  the  process  of  secretion,  and  Van  der  Stricht  states 
that  clear  droplets  of  fluid  have  been  seen  by  him  in  these 
cells  between  the  granules  of  protoplasm.  The  cells  lin- 
ing the  convoluted  tubules  and  loops  of  Henle  have 
been  studied  by  various  methods  by  Heidenhain,  Henle, 
Krause,  Nussbaum,  Tornier,  Van  der  Stricht,  Zimmer- 
mann,  Sauer,  and  many  others.  The  rod  structure,  cil- 
iated border  (Bilrstensaum),  granular  and  vacuolated 
appearances  of  the  cells  have  been  described  somewhat 
in  detail  under  the  Anatomy  of  the  Kidney  and  need  not 
be  repeated  here.  Nicolas  states  that  the  inner  portion 
of  these  cells  is  destroyed  during  secretion  as  in  the  cells 
of  the  mammary  gland,  the  cells  being  then  rebuilt  from 
the  peripheral  portion  of  the  cell.  Most  of  these  authors 
agree  that  the  cells  of  the  convoluted  tubules  and  Henle's 
loops  undergo  certain  important  changes  of  structure, 
which  they  ascribe  to  the  processes  of  secretion,  the  fluid 
being  collected  in  the  cell  in  the  meshes  of  the  protoplas- 
mic network,  and  finally  extruded  into  the  lumen ;  Sauer, 
however,  refuses  to  admit  that  the  appearances  described 
have  anything  to  do  with  the  processes  of  secretion,  being 
found  in  all  phases  of  secretion  alike.  These  cells  are  in 
many  respects  like  the  cells  lining  the  intestinal  cavity, 
which  are  known  to  be  absorptive  rather  than  secretory 
in  their  function;  the  Bilrstensaum  is  comparable  to  the 
striated  cuticular  border  of  these  cells  while  the  striated 
protoplasm  is  met  in  many  types  of  cells,  especially  of 
gland  ducts.  The  variations  observed  by  different  au- 
thors and  even  by  the  same  author  in  different  prepara- 
tions may  be,  in  part  at  least,  due  to  different  methods 
of  fixation  or  to  other  differences  of  technique. 

That  certain  portions  of  the  urine  are  excreted  by  the 
glomeruli  is  admitted  by  all  authors,  but  views  differ 
widely  in  regard  to  how  much,  what  constituents,  and 
whether  the  process  is  purely  physical,  a  process  of  fil- 
tration, or  whether  the  glomerular  epithelium  is  actively 
concerned  in  the  process,  so  that  it  becomes  a  vital  proc- 
ess of  secretion.  Many  physiologic  experiments  have 
been  undertaken  to  determine  these  points,  and  two  dia- 
metrically opposed  views  have  arisen,  each  of  which  is 
supported  by  a  long  line  of  investigators. 

1.  The  Bowman  -  Heidenhain  Vital  Theory. — This 
theory  was  first  formulated  by  Bowman  in  1843  on  a 
purely  anatomical  basis  and  it  was  later  (1874)  con- 
firmed by  Heidenhain  on  the  basis  of  experimental  data. 
It  is  briefly  stated  as  follows: 

"  (a)  In  the  kidney,  as  in  all  other  glands,  the  secretion 
depends  on  the  active  intervention  of  special  secretory 
cells. 

"  (b)  The  first  type  of  these  cells  is  represented  by  the 
simple  layer  of  epithelium  covering  the  glomerular  loop 
of  capillaries.  The  office  of  these  cells  is  to  secrete  water 
and  such  salts  of  the  urine  as  are  found  in  all  other  parts 
of  the  body  in  watery  solution  {e.g. ,  sodium  chloride). 

"  (e)  Another  system  of  secretory  cells,  forming  the  lin- 
ing investment  of  the  convoluted  tubules  and  ascending 
limb  of  the  loop  of  Henle,  secrete  the  specific  constituents 
of  the  urine  (urea,  uric  acid,  etc.). 

"Under  some  conditions,  they  may  also  secrete  a 
certain  amount  of  water. 

"(d)  The  activity  of  the  two  kinds  of  secretory  cells  is 
determined:  (1)  By  the  amount  of  water  or  urinary  con- 
stituents contained  in  the  blood ;  (2)  by  the  velocity  of 
the  blood  flow  through  the  capillaries  of  the  kidney,  in- 
asmuch as  on  this  factor  depends  the  supply  of  oxygen 
and  of  substances  to  be  secreted  to  the  cells. 


"  (e)  The  great  variability  in  the  constitution  of  the  urine- 
may  be  explained  by  differences  in  the  secretory  activ- 
ities of  thesQ  two  types  of  cell. " 

Heidenhain  based  his  conclusions  largely  on  the  fact 
that  after  the  injection  of  indigo  carmine,  the  cells  of  the 
convoluted  tubules  and  of  the  ascending  limb  of  Henle's 
loop  were  colored  by  the  dye,  while  the  other  portions  of 
the  kidney  were  quite  free  from  the  pigment.  In  the 
kidneys  of  birds,  crystals  of  uric  acid  were  found  in  the 
same  cells  by  Bowman  and  v.  Wittich,  while  indigo  car- 
mine, carmine,  Ehrlich's  tricolor  mixture,  and  other  dyes 
have  been  used  by  other  investigators  with  similar  re- 
sults. 

Dreser  concludes  from  his  observations  that  the  pro- 
duction of  urine  is  attended  by  the  doing  of  work  on  the 
part  of  the  kidney  and  must  therefore  be  looked  upon  as- 
a  process  of  secretion,  while  Adami  states  that  the  glo- 
merular epithelium  must  be  looked  upon  as  possessing 
powers  of  a  selective  secretory  nature.  Thompson  de- 
cides from  his  experiments  with  atropine  and  morphine- 
that  the  production  of  urine  is  to  a  certain  extent  analo- 
gous to  the  manufacture  of  the  secretion  of  other  glands 
which  are  influenced  by  atropine.  Magnus  and  Gottlieb- 
conclude  from  their  experiments  with  diuretics  that,, 
while  there  is  usually  an  increase  in  the  blood  content  of 
the  kidney,  shown  oncometrically,  as  a  result  of  the  ad- 
ministration of  diuretics,  yet  diuresis  may  occur  without 
a  corresponding  increase  of  the  blood  flow  through  the 
kidney.  The  increased  flow  of  blood  is  regarded  as  an, 
auxiliary  factor  in  the  increase  of  the  secretion,  and  the 
diuresis  may  be  checked  by  causing  contraction  of  the- 
renal  arterioles.  From  these  data,  they  conclude  that 
"  the  relations  between  the  circulation  and  excretion  in 
the  kidney  are  similar  to  those  in  the  salivary  glands." 

3.  Ludwig'n  Meclianical  Theory.  — In  1844  Ludwig  pre- 
sented his  well-known  theory,  which  is  briefly  formulated! 
as  follows : 

"(a)  The  secretion  of  water  is  a  purely  mechanical 
process,  depending  only  on  the  blood  pressure  in  the 
glomerular  capillaries  and  the  permeability  of  the  filter- 
ing membrane. 

"  (S)  This  dilute  fluid  is  concentrated  in  the  tubules  by 
giving  up  its  water  to  the  surrounding  lymph,  in  con- 
sequence of  differences  of  concentration  between  the 
glomerular  fluid  and  the  lymph. 

"  (c)  All  the  urinary  constituents  are  turned  out  of  the- 
blood  with  the  water  through  the  glomeruli." 

This  theory  depends  on  the  connection  between  the  cir- 
culation through  the  kidney  and  the  amount  of  urine  ex- 
creted. A  mechanical  filtration  must  depend  largely  on 
differences  of  pressure  between  the  blood  in  the  capil- 
laries and  the  urine  in  the  tubules ;  partly  also  on  the 
rapidity  of  the  blood  flow  through  the  glomeruli. 

The  blood  pressure  is  raised:  (1)  By  a  rise  of  the  gen- 
eral blood  pressure ;  (2)  by  dilatation  of  the  renal  arte- 
rioles, and  (3)  by  obstruction  of  the  renal  vein.  This  last 
factor,  while  it  raises  the  pressure  of  the  blood,  will  also 
retard  the  blood  flow  and,  as  shown  by  the  work  of  De 
Souza  and  others,  causes  a  diminution  or  cessation  of 
the  urinary  excretion. 

The  theory,  so  far  as  the  absorptive  function  of  the 
epithelial  cells  of  the  tubules  is  concerned,  is  confirmed 
by  the  facts  mentioned  by  Kor&nyi  that  the  concentration 
of  the  urine  increases  with  the  length  of  the  convoluted 
tubules  and  diminishes  in  proportion  to  the  rapidity  with 
which  it  passes  through  the  tubules,  as  after  diuieticSj 
when  the  urine  is  very  dilute.  Dreser  decides  that  the 
work  of  the  convoluted  tubules  is  purely  absorptive,  but 
regards  this  as  a  vital  process,  because  of  the  fact  that 
in  pathologic  conditions,  when  the  cells  of  the  tubules  are 
diseased  and  incapable  of  doing  work,  the  urine  is  more 
dilute.  Koranyi  draws  the  conclusion  that  only  the  phys- 
ical processes  of  metabolism  are  so  far  explained  and 
that,  while  many  facts  still  remain  tending  to  confirm  the 
vitalistio  theory,  these  are  becoming  fewer  and  fewer,  and 
the  probability  is  that,  with  the  further  advance  of  our 
knowledge  on  this  subject,  physical  processes  will  more 
and  more  predominate  over  the  vital. 
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Cushney  states  that  the  relative  amounts  of  chloride 
.and  sulphate  in  the  urine  vary  independently  o(  their 
proportions  in  the  blood  plasma  and  also  of  the  degree 
in  which  each  is  present  in  excess,  a  fact  which  he  ex- 
plains by  saying  that  the  tubules  alter  the  glomerular 
fluid  by  absorbing  some  of  its  constituents,  tlie  sulphates 
being  absorbed  with  greater  difficulty  than  the  chlorides. 
His  experiments  on  diuresis  have  so  important  a  bearing 
■on  the  settlement  of  this  vexed  question  that  a  fuller 
reference  to  them  will  not  be  out  of  place  here.  He,  in 
•a  number  of  experiments,  injected  into  rabbits  solutions 
of  sodium  chloride,  sodium  sulphate,  sodium  phosphate, 
and  urea.  The  urine  having  been  examined  before  the 
experiment,  mixtures  of  two  of  the  solutions  were  in- 
jected into  the  jugular  vein,  the  urine  being  collected 
and  examined  at  frequent  intervals,  hi  the  first  stage  of 
•diuresis  after  the  injection  of  the  mixture  of  chloride  and 
•sulphate,  the  chloride  of  the  urine  was  to  that  of  the 
plasma  as  2  :  3,  while  in  the  last  phase  it  was  in  the  ratio 
•of  1 : 5.  The  sulphate  in  the  first  phase  was  as  2  : 1,  and 
in  the  last  phase  as  10  :  1.  The  only  assumption  neces- 
■sary  to  explain  these  results  is  that  the  sulpliates  are  ab- 
sorbed by  the  tubules  with  greater  difficulty  than  the 
•chlorides,  an  assumption  which  is  in  accord  with  their 
behavior  toward  the  epithelial  cells  of  the  intestine,  red 
blood  cells,  and  others.  The  precipitation  of  the  carbo- 
nates in  the  normal  urine  of  the  rabbit  is  also  better  ac- 
counted for  by  the  reabsorption  of  the  solvent  than  by 
any  other  hypothesis.  This  absorption,  however,  he  re- 
gards not  as  a  simple  diffusion,  as  Ludwig  at  first  as- 
sumed, but  there  must  be  an  unknown  force  causing  a 
current  from  the  lumen  toward  the  blood  as  in  the  intes- 
tine. Which  constituents  of  the  glomerular  fluid  shall 
be  subjected  to  this  force,  however,  is  determined  by 
their  diflusibility  into  the  cells.  The  injection  of  urea 
Tesulted  in  similar  phenomena;  the  percentage  was  high 
in  the  normal  urine,  fell  during  diuresis,  and  rose  grad- 
ually as  the  quantity  of  urine  returned  to  normal.  The 
urea  thus  resembles  the  sulphates  and  phosphates, 
apparently  passing  through  the  capsules  readily,  but 
failing  to  penetrate  the  epithelium  of  tlie  tubules  so 
readily  as  the  chloride.  Cushney,  therefore,  explains  his 
results  in  conformity  with  the  mechanical  theory  of  renal 
secretion  modified  by  the  acceptation  of  active  absorp- 
tion in  the  tubules.  The  diuretics  cause  a  hydrsemia, 
■which  induces  an  increased  flow  through  the  capsule,  the 
fluid  carrying  with  it  salts  in  the  same  proportion  in 
■which  they  occur  in  the  plasma.  The  rapid  flow 
through  the  tubules  permits  of  only  imperfect  absorp- 
tion, but  a  certain  amount  of  the  water  and  chloride  are 
Teturned  to  the  blood,  while  the  less  diffusible  bodies  are 
•excreted,  it  may  be,  in  a  form  more  concentrated  than  in 
the  blood.  Later  more  perfect  absorption  takes  place 
and  the  urine  becomes  more  concentrated,  and  the  pro- 
portions are  changed.  Cushney  concludes  his  argument 
with  the  statement  that  "  the  epithelium  lining  the  renal 
tubules  is  often  compared  to  that  of  a  true  secreting 
glandj  such  as  the  salivary,  but  it  resembles  that  of  the 
intestine  as  closely  histologically  and  in  its  reaction  to 
■chlorides,  phosphates,  and  sulphates,  is  analogous  from  a 
physiological  point  of  view." 

All  the  points  raised  by  the  adherents  of  the  vitalistic 
theory  seem  therefore  to  have  been  satisfactorily  an- 
swered. The  structure  of  the  renal  epithelium  can  be 
■explained  quite  as  well  on  the  assumption  of  an  absorp- 
tive function  as  on  the  secretory  basis.  The  precipita- 
tion of  an  indigo  carmine  and  other  dyes  in  the  convo- 
luted tubules  may  be  due  to  a  concentration  of  the 
•solution  by  absorption,  quite  as  well  as  to  a  secretion  of 
the  substance  through  the  tubules.  The  presence  of 
speml  nerve  endings  on  the  epithelial  cells,  as  described 
by  Berkeley  and  Smirnow,  might  seem  to  point  to  a  se- 
•cretory  function  of  these  cells,  if  it  were  not  for  the  fact 
that  they  also  describe  similar  endings  on  the  cells  of  the 
•collecting  tubules.  "We  may  well  therefore  conclude 
that  the  weight  of  evidence  is  in  favor  of  the  Ludwig 
theory  with  the  modification  that  not  only  the  water  of 
■the  excretion  is  absorbed  by  the  cells  of  tlie  tubules,  but 


there  is  also  an  active  absorption  of  other  constituents  of 
the  glomerular  fluid,  the  amounts  absorbed  varying  with 
the  diff usibilitj^  of  the  substances  through  the  cells. 

The  question  of  renal  sufHcieucy  has  recently  been  in- 
vestigated by  many  workers  and  by  various  methods. 

1.  The  functional  activity  of  the  kidney  has  been  in- 
vestigated by  the  use  of  aniline  dyes,  especially  methylene 
blue ;  the  important  points  observed  are  the  time  of  the 
first  appearance  of  the  blue  in  the  urine,  the  intensity  of 
the  excretion,  and  the  duration  and  character  of  the  proc- 
ess. All  these  factors  vary  in  different  pathologic  condi- 
tions. 

2.  Ureteral  catheterization  was  then  used  to  determine 
in  tliese  experiments,  which  kidney  is  functionating  nor- 
mally or  abnormally. 

3.  Kryoskopie,  the  method  suggested  by  Koranyi,  de- 
pends for  its  value  upon  the  physical  principles  (a)  that 
the  osmotic  pressure  of  a  fluid  is  proportional  to  its  con- 
centration {i.e.,  to  the  number  of  molecules  dissolved  in 
a  unit  of  volume). 

(b)  Solutions  which  are  in  proportion  to  their  molecu- 
lar weights,  volume  and  temperature  being  equal,  have 
the  same  osmotic  pressure. 

(c)  The  freezing  point  of  solutions  is  lowered  in  pro- 
portion to  the  amount  of  solid  dissolved  {i.e.,  the  con- 
centration). 

Hence  the  lowering  of  the  freezing  point  can  be  re- 
garded as  the  measure  of  molecular  concentration  and  the 
functional  sufficiency  of'  the  kidney  can  be  estimated  by 
determining  the  difference  between  the  lowering  of  the 
freezing  point  of  blood  serum  and  of  urine. 

The  urine  is  a  fluid  of  very  complex  composition,  ex- 
creted by  the  kidney  and  representing  many  of  the  end 
products  of  tissue  metabolism  in  the  body.  Its  compo- 
sition is  shown  in  the  following  tables  taken  from  Schafer's 
"  Text-book  of  Ph}'^siology  "  : 

I.  Parkes'  table  showing  normal  twenty-four  hours' 
excretion  of  main  urinary  constituents. 


Percentage 

composition 

of  solids. 

Absolute 

weight  in 

grams. 

Weight 
per  1,000  ol 
body  weight. 

Urea,  OH4N2O 

45.75 

1.25 

.75 

.55 

13.79 

2.77 

4.36 

.35 

.28 

3.45 

15.29 

10.35 

1.06 

33.18 
.91 
..55 
.40 

10.00 

2.01 

3.16 

.26 

.21 

2.50 

11.09 

7.50 

.77 

0.5000 

.0140 

Uric  acid  C5H4N4O3 

.0084 

Hippuric  acid,  CeHjNOa 

Pigment  and  other  organic 

.0060 
.1510 

Sulphuric  acid,  SO3    

.0305 

Phosphoric  acid,  PjOs 

.0480 
.0004 

.0003 

Potassium 

.0420 

Sodium 

Chlorine 

.1661 
.1280 

Ammonia 

.0130 

100.00 

72.54 

1.1057 

II.  A  table  derived  from  Bunge,  representing  the 
twenty -four  hours'  excretion  of  a  young  man,  upon  a 
diet  consisting  in  one  case  entirely  of  beef  with  a  little 
salt  and  spring  water ;  in  the  second  case  of  bread  with  a 
little  butter  and  with  some  water. 


Amount  of  urine  in  twenty-four  hours 

Urea 

Creatinin 

Uric  acid 

Sulphuric  acid  (total) 

Phosphoric  acid 

Lime 

Magnesia 

Potash 

Soda 

Chlorine 


Meat  diet. 

Bread  diet. 

1672  c.c. 

1920  c.c. 

67.2     gm. 

20.6     gm. 

2.163    " 

.961    " 

1.398    " 

.253    " 

4.674    " 

1.265    " 

3.437    " 

1.658    " 

.328    " 

.339    " 

.294    •' 

.139    " 

3.308    " 

1.314    " 

3.991    " 

3.923    " 

3.817    " 

4.996    " 

III.  The  differences  between  the  excretion  of  certain 
constituents  of  the  urine  by  males  and  females  respect- 
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ively  is  indicated  in  the  following  table,  given  by  Yvon 
and  Berlioz : 


Male. 

Female. 

Per  litre. 

Per  diem. 

Per  litre. 

Per  diem. 

SiDecifle  trravitv 

2i.5gin. 

.5    " 
2.5    •' 

1.0225 
1360  CO. 
26.5  gm. 

19.0  gm. 

.55  " 

2.4     " 

1.0215 

1100  c.c. 

20.5  gm. 

Uric  acid 

..5T  " 

2.6     " 

A  human  adult  usually  excretes  from  1,200  to  1,700 
c.c.  of  urine  in  twenty-four  hours  and  the  specific  grav- 
ity varies  from  1.015  to  1.025,  and  is  in  general  inversely 
proportional  to  the  amount  excreted, 

Normal  virine  gives  an  acid  reaction,  the  acidity  being 
due  to'the  presence  of  acid  salts.  The  question  has  been 
frequently  asked  and  investigations  have  been  undertaken 
in  the  effort  to  answer  it,  how  it  is  that  the  urine  is  acid, 
while  it  is  derived  from  the  alkaline  blood.  Drcser  and 
others  concluded  as  the  result  of  their  experiments  that 
the  urine,  as  it  passed  through  the  glomeruli  was  alka- 
line, and  that  the  change  to  the  acid  reaction  was  brought 
about  in  the  cells  of  the  convoluted  tubules.  Diuretics 
often  cause  alkalinity.  The  change  in  reaction  may  be 
the  result  either  of  the  secretion  of  acid  salts  or  the  ab- 
sorption of  alkaline  salts,  by  the  cells  of  these  tubules. 

The  degree  of  acidity  is  a  resultant  of  two  opposing 
factors:  (1)  acid  production  in  metabolism;  (2)  the  in- 
gestion of  unsaturated  or  unstable  basic  compounds, 
together  with  the  production  of  ammonia.  To  these 
should  be  added  the  elimination  of  acids  or  bases  by 
other  channels  than  the  kidney.  Thus  the  acidity  in- 
creases with  increased  proteid  metabolism,  with  exercise, 
and  with  the  consumption  of  food  containing  but  a  small 
amount  of  the  bases,  especially  flesh  food.  It  diminishes 
when  the  food  contains  abundant  bases.  This  explains 
the  fact  that  the  urine  of  herbivorous  animals  is  alkaline, 
while  that  of  man  may  become  alkaline,  at  least  for  a 
time,  when  a  vegetarian  diet  is  maintained  (Hopkins). 

Urea. — By  far  the  greater  part  of  the  nitrogen  elimi- 
nated from  the  body  is  eliminated  in  the  form  of  urea,  a 
nitrogenous  substance  first  demonstrated  by  Rouelle  in 
1773.  It  is  derived  by  the  metabolism  of  proteid  sub- 
stances. The  proteids  form  ammonium  carbamate, 
which  is  changed  by  the  liver  cells  into  urea.  This  was 
shown  by  the  experiments  of  Schroeder,  SchOndorff,  and 
others.  They  found  that  by  passing  the  blood  of  a  dog 
through  the  vessels  of  the  liver,  tlieie  was  a  marked  in- 
crease of  the  urea  present ;  this  did  not  occur  if  the  blood 
were  passed  through  the  vessels  of  the  kidney  or  other 
organs.  If  the  liver  was  removed,  as  shown  by  the  ex- 
periments of  Halin,  Pawlow,  Masson,  and  Nencki,  car- 
bamates appeared  in  the  urine,  with  a  corresponding  de- 
crease in  the  amount  of  urea.  Some  iifea  is,  however, 
found  in  the  urine,  after  removal  of  the  liver,  so  it  is 
probable  that  some  other  organs  have  the  power  of  form- 
ing urea,  though  to  a  much  less  degree  than  the  liver. 
While  urea  is  neutral  to  litmus,  it  exhibits  weak  basic 
properties  and  forms  loose  compounds  with  acids,  so 
that  urea  niti-ate,  urea  oxalate,  and  urea  phosphate  are 
met.  About  30  gm.  of  urea  are  excreted  in  the  urine  in 
twenty-four  hours.  Urea  itself  crystallizes  in  the  form 
of  colorless  needles  or  rhombic  prisms,  while  its  salts 
crystallize  in  various  forms. 

CreaUidn  is  a  crystalline  nitrogenous  substance  found 
constantly  in  the  urine.  It  is  derived  partly  from  the 
creatin  in  the  meat  eaten  and  partly  from  the  destructive 
metabolism  of  the  tissues  of  the  body.  As  not  nearly  all 
the  creatin  taken  into  the  body  is  excreted  as  creatinin, 
it  is  probable  that  a  portion  of  the  creatin  is  changed  to 
urea. 

Uric  acid  is  found  constantly,'  but  in  relatively  small 
quantities  in  the  urine  of  mammaha,  while  in  birds  it 
forms  the  main  urinary  constituent,  occupying  the  same 
place  with  them  that  urea  occupies  in  the  human  urine. 


In  birds  it  has  been  shown  that  the  uric  acid  is  formed 
in  the  liver,  as  the  urea  is  in  mammalia.  It  has  been 
suggested  that  uric  acid  represents  an  end-product  in  the 
metabolism  of  leucocytes  and  the  spleen  has  been  sug- 
gested as  the  place  of  its  formation.  Neumeister  states: 
"  The  spleen  stands  in  close  relationship  to  uric-acid  for- 
mation, as  is  evident  from  experiments  on  animals  and 
from  pathologic  observations.  This  function  is  simply 
explained  by  the  richness  of  the  spleen  in  leucocytes  and 
therefore  also  in  cell  nucleins,  from  the  decomposition 
products  of  which — the  nuclein  bases — uric  acid  seems 
to  arise,  at  least  in  mammalia."  The  same  observations 
were  made  by  Hammarsten,  Horbaczewski,  Spitzer,  and 
others.  Mendel  and  Jackson,  however,  working  on 
splenectomized  animals  concluded  that  the  ''spleen  is  by 
no  means  the  chief  organ  involved  in  uric-acid  produc- 
tion in  the  living  body,  if  indeed  it  normally  plays  any 
part  whatever  in  this  process.  After  the  exclusion  of 
the  liver  and  spleen,  it  is  natural  to  turn  to  other  forms 
of  lymphoid  tissue,  and  the  lymphatic  glands  are  at  once 
suggested.  It  might  be  supposed  that  after  splenectomy 
these  glands  would  take  up  the  work  of  the  spleen.  En- 
largement of  the  lymphatic  glands  has  been  recorded  after 
removal  of  the  spleen  in  man.  But  the  very  recent  in- 
vestigations of  Vincent,  made  to  ascertain  this  fact  in  the 
dog,  fail  to  bring  to  light  any  permanent  hypertrophy  of 
the  lymphatic  glands  after  splenectomy.  It  seems  im- 
probable, therefore,  that  the  formation  of  uric  acid  in 
mammalia  can  be  assigned  at  present  to  any  definite  or- 
gan or  group  of  organs.  While  the  amount  of  uric  acid 
present  in  the  urine  is  small,  it  is  of  considerable  impor- 
tance from  the  pathologic  point  of  view,  since  it  is  in- 
creased in  certain  pathologic,  conditions.  The  xanthin 
bases,  which  are  analogous  to  uric  acid,  are  found  in  the- 
urine  in  variable  but  small  amounts. 

Hippurio  acid  occurs  in  the  normal  urine  in  small 
amount,  the  quantity  varying  with  the  diet.  It  is  not 
entirely  eliminated  even  in  starvation,  however,  so  that 
it  arises  in  part  also  from  the  metabolism  of  the  tissues. 
A  fruit  diet  increases  the  amount,  and  in  herbivora  it  is 
present  in  much  larger  amounts. 

Albumin  in  traces  may  be  present  in  the  normal  urine, 
arising  probably  from  the  surface  of  the  urinary  tract. 
This  is  not,  however,  sufficient  to  react  to  the  ordinary 
tests  for  albumin.  After  violent  exercise  an  appreciable- 
quantity  may  appear  in  the  urine. 

Normal  urine  has  been  found  to  contain  also  not  only 
glucose,  but  also  a  sugar  of  the  maltose  type,  Imown  as 
isomaltose. 

Oxalic  acid  is  found  in  small  amounts,  arising,  as 
was  recently  shown  by  Lommel,  partly  from  the  oxalic 
acid  in  the  food  and  partly  from  the  carbohydrates  in 
the  food.  He  states  that  there  is  no  direct  relation  be- 
tween oxalic-acid  excretion  and  proteid  metabolism,  and 
that  food  rich  in  nuclein  increases  both  the  uric  acid  and 
the  oxalic  acid  in  the  urine. 

The  inorganic  constituents  of  the  urine  are  derived 
mainly  from  the  food,  and  the  amount  and  the  form  im 
which  they  are  excreted  are  therefore  very  variable.  A 
portion  of  the  sulphuric  acid  occurs  in  the  form  of  conju- 
gate sulphates,  the  acid  radical  being  combined  with  an 
aromatic  base,  so  that  we  find  indoxyl  and  skatoxyl  sul- 
phuric acid.  About  nine-tenths  of  the  sulphuric  acid 
occurs  in  the  form  of  ordinary  sulphates,  the  relation- 
being  changed  as  a  result  of  abnormal  putrefactive 
changes  in  the  body  and  also  when  a  larger  amount  of 
the  aromatic  bodies  are  Ingested. 

Phosphates  and  chlorides  are  also  excreted  in  varying 
amounts  and  combinations.  The  amounts  vary  with  the- 
food  and  also  with  the  different  pathologic  conditions. 

In  closing,  I  would  call  attention  to  some  experiments 
performed  by  Bradford  to  show  the  result  of  the  excision 
of  larger  or  smaller  portions  of  one  or  both  kidneys.  He- 
states  that  the  excision  of  portions  of  one  kidney  is  fol- 
lowed by  an  increase  of  the  amount  of  urine,  without  an 
increase  of  the  solids  of  the  urine.  The  excision  of  about 
three-fourths  of  the  total  kidney  weight  is  followed  by  a 
very  great  increase  in  the  amount  of  urine  and  also  an 
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increase  of  the  amount  of  urea  excreted.  The  increased 
output  of  urea  is,  however,  effected  by  tlie  excretion  of 
very  large  amounts  of  water,  the  urine  not  being  concen- 
trated. After  excision,  of  large  portions  of  the  kidney 
substance,  there  is  a  considerable  increase  in  the  nitrog- 
enous extractives  in  the  blood  and  tissues,  especially  in 
the  muscles,  the  quantity  being  too  great  to  be  accounted 
for  by  the  mere  retention  of  the  products  of  normal  me- 
tabolism. These  experiments,  as  well  as  some  performed 
by  other  investigators,  have  suggested  the  possibility  of 
an  internal  secretion  from  the  kidney,  the  cessation  of 
■whose  action  causes  the  muscles  and  other  tissues  to 
break  down  and  liberate  urea.  Boyd  recently  reported 
the  results  of  the  excision  of  large  portions  of  the  medul- 
la of  the  kidney,  in  which  he  states  that  there  was  no  in- 
crease in  the  secretion  of  urine  or  of  urea,  aud  no  increased 
metabolism  of  the  tissues.  If  the  conclusions  of  both 
these  observers  are  to  be  relied  upon,  it  would  seem  to 
indicate  that  the  increased  metabolism  reported  by  Brad- 
ford is  due  to  some  change,  possibly  the  withdrawal  of 
an  internal  secretion,  brought  about  by  the  loss  of  the 
cortical  substance  of  the  kidney.       Lydia  M.  Be  Witt. 
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KIDNEYS,  DISEASES  OF:  ANOMALIES.  — Under 
tms  heading  are  included  deviations  from  the  normal 
position,  size,  shape,  and  number.    Several  of  these  anom- 


alies may  be  combined;  for  instance,  the  horseshoe 
kidney  is  usually  dislocated.  Abnormalities  are  both 
congenital  and  acquired.  In  this  article  attention  is  paid 
chiefly  to  the  congenital  variety.  The  acquired  anomaly 
is  frequently  recognized  during  life,  the  congenital  very 
seldom,  since  there  may  be  an  entire  absence  of  symp- 
toms. 

Malpokmations. — Newman  classifies  the  malforma- 
tions of  tlie  kidney  as  follows:  A.  Displacements  without 
mobility.  (1)  Congenital  displacement;  (3)  congenital 
displacement  with  deformity ;  (3)  acquired  displace- 
ments. B.  Malformations  of  tlie  kidney.  (1)  Variations 
in  number:  (a)  supernumerary  kidney;  (S)  single  kid- 
ney, congenital  absence  of  one  kidney,  atrophy  of  one 
kidney,  absence  of  both  kidneys.  (3)  Variations  in  form 
and  size :  (a)  general  variations  in  form,  lobulation,  etc. ; 
(6)  hypertropliy  of  one  kidney ;  (c)  fusion  of  two  kidneys, 
horseshoe  kidney,  sigmoid  kidney,  disc-shaped  kidney. 
C.  Variations  in  pelvis,  uretei'S,  and  blood-vessels. 

A.  An  otlierwise  normal  kidney  may  be  found  in  vari- 
ous abnormal  positions.  It  may  lie  on  the  vertebral  col- 
umn, either  on  its  own  or  on  the  opposite  side.  It  is 
usually  in  the  neighborhood  of  the  promontory  of  the 
sacrum,  seldom  rising  as  high  as  the  fourth  lumbar  verte- 
bra; but  on  the  other  hand,  in  a  few  cases,  it  is  situated 
deep  in  the  pelvis  in  the  concavity  of  the  sacrum.  Ac- 
cording to  Kupfer,  these  anomalies  depend  on  a  deficient 
energy  in  the  movements  of  the  embryonic  rudiments  of 
the  kidneys,  which  up  to  a  certain  time  are  situated  im- 
mediately in  front  of  the  point  of  bifurcation  of  the  aorta. 
Congenitally  dislocated  kidneys  are  usually  altered  in 
form.  They  may  be  flattened,  roundish,  and  sometimes- 
three-  or  four-cornered.  The  hilus  is  directed  forward. 
Foetal  lobulation  of  the  surface  is  usually  strongly 
marked.  It  occurs  chiefly  in  men — and  the  left  kidney 
is  more  often  affected  than  the  right.  It  is  impossible  to- 
differentiate  a  congenital  displacement  from  a  floating 
kidney  which  had  become  fixed  later  in  life.  The  prac- 
tical importance  of  this  abnormality  is  slight.  A  deep- 
seated  kidney  might  be  mistaken  for  a  tumor  in  the 
pelvis.  A  complete  rectal  examination  should  help 
clear  up  the  diagnosis. 

B.  Anomalies  in  Form  and  Size. — Secondary  alter- 
ations in  the  form  of  kidneys  are  of  course  very  frequent 
and  are  produced  by  numerous  diseases  of  the  kidney 
itself,  such  as  cyst,  abscess,  hydronephrosis,  chronic 
nephritis,  new  growths,  and  by  tumors  of  neighboring^ 
organs,  etc. 

As  examples  of  congenital  alterations  in  form  may  be- 
mentioned:  (1)  The,  Lohulated  Kidney.  On  the  surface 
of  this  organ  there  are  shallow  grooves,  which  mark 
the  boundaries  of  the  various  renculi.  This  is  a  relic  of 
the  foetal  condition,  which  usually  disappears  soon  after 
birth,  but  sometimes  persists.  From  seven  to  twenty 
renculi  are  found  in  the  state  of  permanent  lobulation. 

(3)  Horseslioe  Kidney.  This  type  represents  a  combi- 
nation of  anomalous  form  and  position.  The  fusion  of 
the  two  kidneys  occurs  at  three  points  according  to 
which  this  variety  of  deformity  is  divided  into  three 
classes,  (a)  The  most  common  anomaly  is  where  the 
fusion  takes  place  at  the  lower  ends  of  the  kidneys. 
This  represents  the  pure  type  of  the  horseshoe  kidney 
(Ren  Unguiformis,  Renes  Arcuati;  Ren  Soliformis). 
The  concavity  looks  inward  and  upward. 

(J)  The  second  form  is  not  so  common.  In  it  the 
union  takes  place  in  the  middle  between  the  two  hila. 
There  may  be  only  a  thin  bridge  of  tissue  between  the 
two  kidneys. 

(c)  The  third  form  is  the  rarest.  The  fusion  takes  place 
at  the  upper  end. 

In  the  highest  grade  of  this  variety,  the  fusion  may  in- 
volve almost  the  entire  kidney,  leaving  only  the  lower 
end  free ;  at  times  they  are  separated  by  only  a  shallow 
depression.  The  fusion  may  be  such  as  to  give  the  kid- 
ney a  sigmoid  or  a  disc  shape. 

These  anomalous  forms  of  kidneys  may  prove  of  sur- 
gical interest  from  the  standpoint  of  diagnosis  and  oper- 
ative treatment.     Landwith  mentions  a  case  in  which 
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this  condition  was  mistal^en  for  a  dilatation  of  tlie  ab- 
dominal aorta.  In  another  case,  as  a  result  of  congestion 
•of  the  fused  kidney,  a  compression  was  suddenly  exerted 
upon  the  underlying  vessels,  which  caused  a  thrombosis 
of  the  large  veins ;  death  resulted  from  a  complete  arrest 
of  the  circulation.  Previous  to  this  time,  although  the 
isthmus  lay  over  the  abdominal  aorta  and  inferior  vena 
cava,  it  was  raised  with  each  arterial  pulsation,  thus 
lessening  the  pressure  on  the  vena  cava. 

The  anomalous  form  and  position  of  the  kidneys  may, 
under  certain  circumstances,  be  responsible  for  interfer- 
ence with  the  escape  of  urine,  with  a  fatal  termination. 
Such  a  case  has  been  reported  by  Koster— the  pregnant 
uterus  pressed  upon  the  displaced  ureter  causing  a  pye- 
lonephritis. 

B.  von  Langenbeck  has  seen  children  die  suddenly  with 
brain  symptoms,  probably  urfemic,  in  whom  a  horseshoe 
kidney  was  found  at  autopsy. 

These  kidneys  are  usually  found  in  abnormal  positions, 
even  in  the  true  pelvis,  lying  in  the  cavity  of  the  sacrum. 
Sometimes  they  are  on  one  side  and  may  present  nodu- 
lar, irregular  masses  in  which  inflammation  and  suppu- 
ration may  occur. 

In  any  case  of  a  single  kidney  the  possibility  of  it  being 
a  fused  kidney  must  be  considered.  Bachhammer  gives 
the  following  means  of  distinguishing  between  them. 
In  the  single  kidney  with  two  ureters,  they  open  either 
individually,  or  after  fusion,  into  the  same  side  of  the 
bladder.  A  fused  kidney  has  two  ureters  which  open 
into  the  bladder  normally. 

Most  cases  of  crossed  dystopia  occur  in  males.  It  does 
not  predispose  to  disease.  In  sixty  per  cent,  of  cases  the 
right  kidney  was  displaced.  The  frequency  of  the  an- 
omaly is  very  small.  Morris  noted  its  occurrence  only 
■once "in  14,318  autopsies  performed  at  different  London 
hospitals.  It  is  due  primarily  to  a  fusion  of  the  two  me- 
tanephric  blastemata,  the  dystopia  being  a  result  of  this. 
Each  ureter  has  its  own  clientele  of  pyramids. 

(3)  Absence  of  One  Kidney.  We  sometimes  meet  with 
cases  in  which  one  kidney  is  entirely  absent.  These 
must  not  be  confounded  with  cases  in  which  there  is 
great  congenital  atrophy  of  one  kidney,  dependent  on 
rudimentary  development  of  renal  vessels. 

When  the  kidney  is  entirely  absent,  the  corresponding 
ureter  will  be  invariably  absent.  It  is  a  rare  thing  for 
the  ureter  of  a  solitary  kidney  to  cross  over  to  the  oppo- 
site side  before  it  opens  into  the  bladder.  There  is  usually 
no  disturbance  in  the  renal  function.  The  kidney  is 
hypertrophied  and  thus  takes  upon  itself  the  work  of  two 
kidneys.  Following  a  nephrectomy  the  remaining  kidney 
undergoes  hypertrophy.  If,  however,  it  should  become 
involved  in  disease,  or  the  ureter  should  be  obstructed  by 
a  calculus  or  compressed  by  a  tumor,  very  alarming 
symptoms  supervene.  In  twenty-four  cases  in  which 
the  cause  of  death  was  given,  in  twelve  it  was  due  to  the 
anomaly ;  in  ten  it  was  due  to  the  presence  of  renal  cal- 
culi plugging  the  ureter,  in  two  to  pressure  on  the  ureter 
by  cancerous  tumors.  In  operations  upon  the  kidney 
the  surgeon  should  make  certain  that  his  patient  has 
more  than  one  kidney.  The  fused  kidney  is  most  likelj'' 
to  deceive  the  surgeon ;  it  is  enlarged  and  displaced  and 
may  be  mistaken  for  a  new  growth.  In  Polk's  case  the 
organ  was  removed  under  the  belief  that  it  was  a  float- 
ing kidney.  The  patient  lived  eleven  days,  had  com- 
plete anuria,  and  it  was  found  post  mortem  that  the  pa- 
tient's only  kidney  had  been  removed. 

The  cystoscope  has  proved  of  great  value  in  diagnos- 
ing the  presence  of  two  kidneys.  It  could  not,  however, 
exclude  the  fused  kidney,  since  in  this  variety  the  two 
ureters  might  open  into  the  bladder  in  a  normal  manner. 

Ballowitz  found  in  two  Inmdred  and  five  cases  of 
absence  of  one  kidney  that  in  fifty-seven  per  cent,  it  was 
tlie  left  which  was  Jacking. 

(4)  Congenital  absence  of  both  kidneys  is  im  extremely 
rare  condition,  occurring  only  with  extreme  defect  of 
development.  It  is,  of  course,  incompatible  with  contin- 
ued existence. 

(5)  In  a  few  exceedingly  rare  cases  of  fused  kidney, 


the  supernumerary  renal  parenchyma  is  not  united  to  the 
two  kidneys,  so  that  the  middle  piece  constitutes  an  in- 
dependent  kidney,  which  receives  blood  from  both  lateral 
parts,  but  also  possesses  in  part  independent  vessels. 

C.  Vahiations  in  Pelves,  Uketers,  and  Blood- 
vessels.— When  only  a  single  kidney  is  present  there 
may  be  one  or  two  pelves  and  one  or  two  ureters.  These 
may  open  separately  or  they  may  fuse  and  have  but  a 
single  opening.  It  is  a  rare  thing  for  the  ureter  of  a  soli- 
tary kidney  to  cross  over  to  the  opposite  side  before  it 
opens  into  the  bladder.  In  the  different  varieties  of  fused 
kidneys,  the  veins  and  arteries  are  usually  abnormal,  both 
in  number  and  in  position.  Branches  frequently  pass  to 
the  kidneys  from  one  or  both  of  the  common  iliac  arteries. 
The  hila  occur  on  the  anterior  surface  in  the  majority  of 
cases,  consequently  the  ureters  pass  in  front  of  the  kid- 
neys. In  the  different  varieties  of  congenitally  dislocated 
kidneys  the  renal  and  neighboring  vessels  have  anomalous 
origins,  their  number  is  usually  increased,  and  they  are 
shorter  than  normal.  The  ureters  are  also  shortened  and 
run  an  anomalous  course.  As  an  illustration  of  an  un- 
usual abnormality  may  be  mentioned  the  persistence  of 
Mliller's  duct. 

Movable  Kidney. — The  floating  or  movable  kidney,  both 
congenital  and  acquired,  is  extremely  common,  espe- 
cially in  women.  In  a  large  percentage  of  the  cases  the 
right  kidney  is  dislocated.  Both  kidneys  are  dislocated 
a  little  more  frequently  than  the  left  alone.  In  the  vast 
majority  of  cases  it  is  simply  part  and  parcel  of  a  much 
more  extensive  set  of  displacements  involving  most  of  the 
abdominal  viscera,  stomach,  intestines,  spleen,  liver  and 
genital  organs — so-called  Glenard's  disease,  in  which 
the  symptom  complex  is  that  of  neurasthenia  combined 
with  digestive  disturbances.  It  is  highly  important  for 
the  clinician  to  keep  this  in  mind  when  considering  the 
question  of  operation.  Before  performing  nephrorrha- 
phy  he  must  be  absolutel.v  certain  that  the  symptoms 
come  chiefly  from  the  dislocation  of  the  kidney.  There 
is  usually  a  symptom  complex,  due  to  involvement  of 
most  of  the  abdominal  viscera.  An  attempt  to  correct 
one  of  many  displacements  ■/«'^ry  have  absolutely  no  effect 
toward  correcting  the  symptoms  of  the  patient.  In  rare 
cases  the  kidney  maj'  alone  be  dislocated,  or  it  may  alone 
be  the  cause  of  the  sj'mptoms.  In  such  cases  operative 
interference  may  entirely  relieve  the  patient.  This  con- 
dition is  extremely  common,  occurring  especially  in  slen- 
der, poorly  nourished,  emaciated  women.  In  many  cases 
it  is  congenital,  these  patients  having  always  been  poorly 
nourished  and  having  always  possessed  long,  lax  peri- 
toneal attachments.  It  was  formerly  thought  to  be  due 
chiefly  to  frequent  child-bearing,  and  the  resulting  lax 
abdominal  wall,  with  diminished  intra-abdominal  press- 
ure. We  now  know  that  it  is  frequently  found  in  young 
women  who  have  never  borne  children.  Barely  it  occurs 
as  a  result  of  trauma  and  heavy  lifting.  It  frequently 
comes  on  after  prolonged  wasting  illnesses,  such  as  the 
acute  fevers  and  dyspepsias,  thus  depending  upon  the 
disappearance  of  iat  from  about  the  kidney.  Conse- 
quently there  is  a  medical  side  to  the  question.  The 
patient  should  be  brought  up  to  a  normal  state  of  nutri- 
tion if  possible.  The  musculature,  especially  that  of  the 
abdominal  wall,  should  be  developed.  If  necessary,  in 
the  severer  grades  special  abdominal  supporters  may  be 
used,  in  which  the  pressure  is  exerted  from  below  up- 
ward. The  degree  of  movability  is  varied.  In  many 
apparently  normal  women  the  lower  border  of  the  kid- 
ney, especially  of  the  right,  can  be  felt.  This  is  termed 
the  palpable  kidney.  The  next  degree  is  the  movable  kid- 
ney. On  deep  breathing  the  organ  is  forced  down  be- 
tween the  palpating  hands,  but  returns  during  expiration. 
The  next  degree  is  the  floating  kidney.  It  is  extremely 
movable,  can  be  pushed  into  different  parts^  of  the 
abdomen,  and  is  very  little  influenced  by  breathing.  It 
assumes  different  positions  with  varied  positions  of  the 
patient,  may  CA-en  reach  the  true  pelvis,  or  the  opposite 
side  of  the"  abdomen.  Such  a  kidney  as  this  is  nearir 
always  associated  with  a  marked  splanchnoptosis.  If 
the  symptoms  of  Diell's  crisis  (i.e.,  paroxysmal  attacks 
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of  renal  pain)  and  liydroneplirosis  are  present,  and  pre- 
dominate over  tlie  general  symptoms  of  splanchnoptosis, 
the  kidney  slioidd  be  stitched  into  place.  Diell  thought 
these  symptoms  were  due  to  strangulation  of  the  kid- 
neys, or  to  twists  or  kinks  in  tlie  renal  ^'csscls  due  to  the 
•extreme  mobility.  The  association  of  Heating  kidney 
with  dilated  stomach  has  been  emphasized  by  many 
■authors.  The  combination  of  gastroptosis  and  nephrop- 
tosis is  very  much  more  conuuon,  but  they  are  both 
parts  of  the"  same  pathological  condition.  It  cannot  be 
said  positively  that  nephroptosis  bears  a  causal  relation 
to  dilatation  of  the  stomach.  James  line  Arneill. 

KIDNEYS,    DISEASES    OF:  AMYLOID    DISEASE.— 

{Synonym:  Lardaceous  or  waxy  kidney.) 

History.— The  names  of  Roldtansky,  Meckel,  and  Vir- 
diow  are  intimately  associated  with  the  early  history  of 
this  degeneration.  In  1843  Rokitansky  described  the 
gross  pathology  of  the  lardaceous  kidney,  and  spoke  of 
it  as  a  separate  form  of  Bright's  disease.  Before  this 
time  it  was  considered  a  simple  form  of  Bright's. 
Later,  Meckel  emphasized  its  various  etiological  factors. 
He  established  the  iodine  and  sulplmric-acid  reaction, 
hut  thought  the  substance  was  identical  with  cholesterin. 
VircJiow  pointed  out  the  errors  in  Meckel's  demon- 
stration. He  believed  that  this  substance  belonged  to  the 
cellulose  group,  because  of  its  reactions  with  iodine, 
and  gave  to  it  the  name  amyloid,  which  has  clung  to  it 
ever  since,  notwithstanding  the  fact  that  it  was  soon 
proved  that  the  substance  was  of  an  albuminoid  rather 
than  a  starchy  nature. 

Etiology. — It  was  early  recognized  that  this  degenei'- 
ation  was  secondary  to  the  various  cachexias.  Prolonged 
suppurative  processes,  especially  of  bones,  are  the  most 
frequent  causes  of  amyloid  degeneration.  As  illustra- 
tions of  other  causes  in  this  class  may  be  mentioned :  em- 
pyema, bronchiectasis,  pyelitis,  psoas  abscess,  etc.  There 
seems  to  be  a  peculiar  etiological  connection  between 
chronic  ulcers  of  the  feet  and  amyloid  degeneration. 
Syphilis  and  chronic  pulmonary  tuberculosis  are  fairly 
common  causes.  Rarely  cases  have  been  found  follow- 
ing carcinoma.  As  one  would  expect  from  its  varied 
etiology,  this  degenerative  process  attacks  many  tissues. 
It  may,  however,  localize  itself  more  in  one  organ  than 
in  another.  We  then  speak  of  amyloid  disease  of  the 
liver,  spleen,  or  kidneys,  etc. 

MouBiD  Anatomy. — 'The  gross  appearance  of  the  kid- 
neys depends  upon  the  extent  of  the  degeneration  and 
the  variety  of  the  associated  nephritis.  In  the  early 
stage,  when  the  vascular  loops  of  only  a  portion  of  the 
Malpighian  corpuscles  are  affected,  the  kidney  may  ap- 
pear apparently  normal.  But  as  soon  as. the  degener- 
ation is  at  all  extensive  the  kidney  enlarges.  The 
change  is  seen  especially  in  the  corte.x,  which,  with  its 
light  yellow  color,  contrasts  strongly  with  the  red  pyra- 
mids. "When  of  long  standing  it  has  a  homogeneous  ap- 
pearance. The  enlarged  Malpighian  tufts  appear,  in  the 
words  of  Meckel,  like  spai-kling  dew  drops.  If  the 
pyramids  become  extensively  involved,  they  are  pale. 
The.eapsule  strips  off  easily.  Tlie  microscopical  study 
IS  greatly  facilitated  by  t'he  peculiar  reaction  which 
amyloid  tissue  shows  to  iodine.  A  wateiy  solution  of 
iodine,  tincture  of  iodine,  or  Lugol's, solution  (pure  iodine 
O.o  gm.,  potassium  iodide  5  gm.,  and  water  200  c.c.)  may 
be  used.  If  the  degeneration  is  well  advanced,  the  iodine 
solution  may  be  poured  over  the  cut  section  and  the 
amyloid  tissue,  by  virtue  of  the  color  reaction,  recog- 
nized with  the  unaided  eye.  For  more  accurate  micro- 
scopical work,  fine  sections  from  the  fresh  preparation, 
tlioroiighly  vrashed  with  distilled  water,  are  placed  in 
one  of  the  diluted  solutions  of  iodine.  The  amyloid  tis- 
sue strikes  an  iodine  color  (mahogany  or  ruby  red) 
wiHch  appears  to  be  due  to  a  special  affinity  which  this 
Trr  for  iodine— a  sort  of  absorbing  process.  The 
aoclition  of  sulphuric  acid  changes  this  color  to  a  black. 
Jflis  was  formeriy  supposed  to  be  blue,  and  to  indicate 
me  presence  of  starch.  We  now  know  that  the  acid  acts 
upon  the  reagent  and  not  upon  the  tissue.  The  amyloid 
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change  is  intertubular  and  almost  entirely  vascular. 
The  Malpighian  vessels  first  show  the  characteristic  re- 
action, the  capsule  remaining  unalfeclcd  to  the  last. 
The  straight  vessels  of  the  cones  are  next  attacked.  The 
interstitial  tissue  apart  from  the  blood-vessi'ls  is  usually 
unaITect(!d.  The  epithelium  docs  not  part.icipate  in  this 
change.  The  iodine  reaction  has  been  noted  by  Dickin- 
son in  casts  within  tl'.e  tubes. 

iSvMi'To.MS  AND  SiGNs. — There  are  no  iiathognomonic 
signs  of  this  condition.  Osier  states  that  it  is  simply  an 
event  in  the  process  of  clironic  Iji-iglil  's  disease,  more 
commcmly  of  the  parenchymatous  variety.  The  pres- 
ence of  albumin  in  the  urine,  and  of  oedema  or  diarrha'a, 
is  very  suggesiive,  especially  if  combined  with  the  pres- 
ence or  a  history  of  prolonged  suppuration,  syphilis,  or 
tuberculosis.  These  patients  are  usually  pale,  emaciated, 
and  cachectic.  This  degeneration  may  occasionally  be 
found  in  well-nourished  syphilitics.  Thev  are  almost  al- 
ways anremic,  however.  The  detection  of  an  enlarged 
liver  or  spleen  not  otherwise  explained  is  extremely  sug- 
gestive, Diarrho2a  is  a  frequent  and  important  symp- 
tom, and  in  some  instances  is  due  to  involvement  of  the 
intestine  by  the  lardaceous  process.  If  persistent,  it  has 
much  to  do  with  the  fatal  issue.  Dropsy,  according  to 
some  authorities,  is  a  fairly  common  sign,  but  is  fre- 
quently absent.  The  variety  of  nephritis,  associated 
with  the  amyloid  degeneration,  must  of  necessity  alter 
the  signs.  Dickinson  states  that  apoplexy  and  albumi- 
nuric retinal  changes  are  uncommon  in  amyloid  disease, 
because  of  the  absence  of  increased  arterial  tension  and 
cardiac  hypertrophy. 

The  urine  shows  important  changes,  but  from  these 
alone  a  diagnosis  of  this  degeneration  cannot  be  positively 
made.  The  quantity  is  usually  increased,  varying  ac- 
cording to  Stewart  from  1,080  to  6,000  c.c.  in  the  twenty- 
four  hours.  It  is  pale,  clear,  and  of  low  specific  gravity, 
— from  1.006  to  1.017.  Albumin  is  usually  present  and 
often  abundant.  The  sediment  as  a  rule  is  scanty. 
Hyaline,  granular,  or  fatty  casts  may  be  found.  The 
amyloid  reaction  has  been  noted  in  the  casts,  but  is  rare. 
Intercurrent  affections,  such  as  pneumonia,  pleurisy, 
pericarditis,  and  peritonitis,  may  occur,  but  are  not  so 
common  as  in  the  pareuchjanatous  or  interstitial  forms  of 
nephritis. 

'The  duration  of  the  disease  is  extremely  variable,  de- 
pending largely  upon  the  associated  nephritis.  It  may 
be  very  acute  or  prolonged  indefinitely,  as  in  certain 
sj-philitit^  cases.  It  is  difficult  to  tell  at  just  what  time 
in  the  course  of  the  disease  the  amyloid  degeneration 
begins. 

Treatment. — An  attempt  should  be  made  to  remove 
the  causative  disease — suppuration,  syphilis,  etc. — be- 
fore the  development  of  the  amyloid  degeneration.  If  it 
is  too  late  for  this- prophylactic  measure,  the  treatment  is 
that  of  the  associated  nephritis,  together -with  attention  to 
the  causative  disease,  if  still  present.  If  this  is  syphilitic 
in  origin  the  iodides,  should  be  administered.  Grainger 
Stewart  claims  to  have  seen  a  case  almost  cured  under 
tlie  use  of  the  iodide  of  iron.  James  Rue  Arneill. 

KIDNEYS,  DISEASES  OF:  CONGESTION.— Conges- 
tion or  hyper;emia  of  the  kidneys  may  be  acute  or  chronic, 
active  or  passive. 

Actire  cvngestion  of  the  kidneys  is  a  condition  of  acute 
or  active  engorgement  of  the  blood-vessels  of  the  kid- 
neys unassociated  with  exudation.  In  most  cases  it  rep- 
resents the  earliest  stage  of  acute  nephritis;  in  other 
cases  it  is  part  and  parcel  of  this  disease;  and  inasmuch 
as  it  is  extremely  rare  for  acute  congestion  of  the  kidneys 
to  exist  without  at  least  a  slight  anunmt  of  exudation, 
there  can  be  no  sharp  dividing  line  between  such  acute 
congestion  and  acute  nephritis.  Indeed,  the  typical  ex- 
amples of  "acute  congestion  "  of  the  kidneys  encountered 
after  death  are  almost  exclusively  examples  of  acute 
Bright's  disease.  In  the  great  majority  of  cases,  there- 
fore, the  etiological  factors  of  active  congestion  of  the 
kidneys  are  the  etiological  factors  of  acute  nephritis  (mde 
infra).     However,  it  is  likely  that  in  some  cases  congestion 
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may  exist  alone — e.f/.,  in  conditions  of  mild  toxtemia,  such 
as  occur  in  certain  infective  diseases;  in  mild  poisonings 
by  certain  drugs  and  chemicals,  such  as  cantharides, 
copaiba,  turpentine,  arsenic,  carbolic  acid,  etc. ;  after  the 
use  of  certain  stimulating  diuretics ;  after  the  administra- 
tion of  ether  for  ansesihesia,  etc.  It  liis  been  attributed 
also  to  sudden  conti-action  of  tlie  blood-vessels  of  the 
periphery  of  the  body  following  exposure  to  cold,  and  to 
loss  of  vaso-motor  control.  It  probably  occurs  also  in 
conditions  of  increased  functional  activity,  such,  for  in- 
stfince,  as  occurs  in  one  kidney  after  extirpation  of  its 
fellow,  and  when  one  kidney  has  been  rendered  function- 
less  by  the  blocking  of  its  ureter  with  a  calculus,  etc. 
In  acute  congestion  the  kidney  is  enlarged,  somewhat 
softened,  and  deep  red  in  color,  or  reddish-brown  and 
mottled ;  its  capsule  strips  readily  and  reveals  distended 
and  congested  vessels,  and  on  section  the  organ  drips 
blood. 

In  general,  symptoms  are  wanting;  at  most,  tliey  are 
indefinite.  In  cases  with  definite  symptoms  there  is  more 
or  less  disturbance  of  the  renal  epithelium,  and  the  con- 
dition, except  in  that  it  disappears  with  removal  of  the 
cause,  is  scarcely  to  be  distinguished  from  acute  toxic  or 
degenerative  nephritis,  or  the  mildest  grades  of  acute 
diffuse  nephritis  (tide  infra). 

Passh'e  congestion  (mechanical  congestion)  of  the  kid- 
neys occurs  most  frequently  in  conditions  of  general  ve- 
nous stasis,  and  less  frequently  in  cases  of  more  or  less 
obstruction  to  the  return  circulation  from  the  renal 
veins,  such,  for  instance,  as  may  result  from  pressure  on 
the  renal  vein  or  veins  by  a  tumor,  aortic  aneurism,  preg- 
nant utei'us,  ascites,  deformities  of  the  vertebrae  (caxising 
angulation  of  the  reupl  vein),  and  in  cases  of  thrombosis 
of  the  ascending  vena  cava  and  renal  vein  or  veins.  In 
most  cases  it  is  associated  with  failing  cardiac  compensa- 
tion due  to  valvular  disease  of  the  heart,  fibroid  heart, 
adherent  pericardium,  emphysema,  interstitial  pneumo- 
nitis, chronic  adhesive  pleuritis  and  mediastinitis,  exten- 
sive tuberculosis  of  the  lungs,  etc.  It  occurs  also  in 
cases  of  cirrhosis  of  the  liver. 

The  kidney  the  seat  of  passive  congestion  (cyanotic  in- 
duration, cardiac  kidney)  is  enlarged  and  much  firmer 
than  normally ;  the  capsule  strips  readily  and  reveals 
distended  veins,  and  usually  a  smooth  surface  that  is 
dark  bluish-red  in  color.  On  section  the  cortex  is  in- 
creased in  thickness,  dark  bluish-red  in  color,  and  often 
distinctly  striated.  The  pyramids  usually  are  still  darker 
than  the  corte.v,  being  purplish.  After  the  congestion 
has  persisted  for  some  time  the  kidney  may  become 
reduced  in  size,  the  capsule  may  be  slightly  adherent, 
and  the  surface  slightly  granular  (the  congested  and 
contracted  kidney).  Microscopically,  in  the  tui  ly  stages 
there  is  marked  dilatation  of  the  veins  and  capillaries. 
The  parenchyma  may  be  nornii'l,  though  usually,  espe- 
cially if  the  process  has  lasted  for  some  time,  the  epithe- 
lium reveals  moi-e  or  less  degenei'ation — parenchymatous 
and  fatly.  In  the  early  stages  the  interstitial  connective 
tissue  reveals  no  noteworthy  changes.  After  the  process 
has  persisted  for  some  time,  however,  with  gradual  de- 
struction of  tlie  parenchyma,  the  connective  tissue  be- 
comes hyperplastic  and  subse(|uenlly  contiaets.  In 
reality,  the  condition  is  a  diffuse  nepliritis. 

Clinically,  passive  congestion  of  the  kidneys  manifests 
itself  by  lessening  in  the  amoimt  of  urine  (due  lb  dimi- 
nution in  thearterial  pressure  and  consequent  retardation 
of  the  circulation  of  the  blood) — the  daily  amount  in 
some  cases  being  less  than  200  c.c.  In  addition,  the 
urine  is  dark  in  color,  turbid,  of  increased  spei'ific  gravity 
(1.028-1.03.")),  and  usually  it  deposits  a  consideralile  sedi- 
ment of  uric  acid  and  urates.  It  always  contains  a  small 
amount  of  albumin— the  amount  depending  upon  the 
functional  activity  of  the  heart  and  the  degree  of  associ- 
ated changes  in  the  renal  epithelium,  b\it  scarcely,  if 
ever,  exceeding  one-tenth  or  one-eighth  by  hulk  (after 
the  heat-and-acid  lest).  In  uncomplicated  cases  the  sedi- 
ment contains  only  a  few  hyaline  casts,  maybe  no  casts. 
In  many  cases  a  few  epithelial  or  granular  casts,  some 
renal  epithelium,  a  few  leucocytes,   and   erythrocytes 


may  be .  encountered ;  but  these  are  referable  to  some 
complication,  such  as  concomitant  nephritis,  congestive 
hemorrhages,  hemorrhagic  infarcts,  etc.  In  uncompli. 
cated  passive  congestion  of  the  kidneys  urssmia  is  practi- 
cally unknown. 

TJie  diagnosis  of  passive  congestion  of  the  kidneys 
usually  is  a  matter  of  comparative  ease.  The  symptoms 
of  the  primary  disorder  are  always  of  much  importance. 
Occurring  then  as  part  of  a  general  venous  congestion 
in  failure  of  the  circulation,  congestion  of  the  kidneys  i» 
readily  recognized.  Especial  diagnostic  valne  attaches 
to  the  association  of  the  urinary  changes  with  enlarge- 
ment of  the  liver  and  spleen,  dropsy,  and  cyanosis.  Tlie 
cyanosis  and  dropsy  contrast  strongly  with  the  pallor 
and  dropsy  of  Bright's  disease.  Further,  the  amount  of 
urine  voided  daily,  as  well  as  the  amount  of  the  albu- 
minuria, varies  from  day  to  day  with  the  functional  ac- 
tivity of  the  heart.  The  urine  then  furnishes  trustwortliy 
evidence  of  the  condition  of  the  venous  circulation— 
whether  it  is  free  or  more  or  less  impeded.  In  some  cases 
with  marked  venous  congestion  diflSculty  may  be  encoun- 
tered in  differentiating  the  condition  from  a  condition 
primarily  renal  and  secondarily  cardiac  {nde  Chronic 
Interstitial  Nephritis). 

The  prognosis  depends  wholly  upon  the  primary  dis- 
order and  upon  whether  the  lesions  of  diffuse  nephritis 
have  developed.  In  uncomplicated  cases  complete  resti- 
tution of  the  kidneys  may  occur. 

The  treatment  is  tlie  treatment  of  the  primary  disorder. 
In  most  cases  then  it  is  the  treatment  of  failing  cardiac 
compensation — rest,  a  nutritious  and  readily  assimilable 
diet,  cardiac  tonics  and  diuretics,  especially  digitalis, 
strychnine,  caffeine,  alkaline  diuretics,  sparteine,  theobro- 
mine, diuretin,  etc.  Aloysius  0.  J.  Kelly, 

KIDNEYS,  DISEASES  OF:  NEOPLASMS. -Morbid 
growths  of  the  kidnej'  occur  more  frequently  than  is 
generall}'  supposed.  Clinically,  any  enlargement  of  the 
kidney  which  we  detect  by  physical  examination  is 
spoken  of  as  a  tumor ;  several  of  these  enlargements  have 
already  been  considered,  namely,  hydro-  and  pyonephro- 
sis, perinephritic  and  nephritic  abscesses,  tuberculous 
enlargements,  etc. 

Other  tumors  are  now  to  be  considered,  and  for  pur- 
poses of  description  they  may  be  taken  up  in  one  of  two 
ways,  or  in  a  combined  way :  I.  As  to  histological  struct- 
ure of  the  swelling,  or,  II.  As  to  position  of  the  growth 
with  reference  to  the  kidney. 

I.  Varieties  as  to  pathological  structure : 

[a)  Benign. 
Adenoma. 
Lipoma. 
Fibroma. 
Angioma. 
Myoma. 

Leuksemic  tumors. 
Villous  papilloma. 

Accessory  adrenal  (struma suprarenalis  otGrawitz, 

often  malignant). 
Osteoma. 
Enchondroma. 

(b)  Malignant. 
Adeuoma. 
Sarcoma. 
Carcinoma. 
Lymphadenoma. 
Accessory  adrenal  (Giawitz). 

'  Plydatid. 
Cvsls  \  I^ermoid. 
■'    ' '  \  Polycystic  degeneration. 
[  Simple  or  serous  cysts, 
A  pure  pathologico-auatomical  division  can  be  maae 
which  lias  as  its  basis  the  various  tissues  which  form  the 
foundations  of  the  tumors: 

1.  Those  arising  from  the  preformed  connective  tissue: 
Fibroma  and  lipoma;  osteoma  and  enchondroma;  angioma 
and  lymphangioma;  sarcoma,  angiosarcoma,  endothe- 
lioma, and  perithelioma  and  their  mixed  forms. 
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2.  Those  arising  from  the  preformed  epitlieliiim:  Ade- 
noma, cystadenoma,  carcinoma,  adenocarcinoma. 

3.  Those  arising  from  cells  of  a  different  kind  from 
those  in  the  vicinity  of  the  tumor :  Accessory  adrenal 
(hypernephroma,  rhabdomyoma). 

4  Those  arising  from  retention  tumors :  Polycystic  de- 
generation, solitary  cysts. 

5.  Those  arising  from  parasitic  cysts:  Hydatids. 

This  division,  however,  is  not  a  practical  surgical  one, 
as  benign  and  malignant  tumors  are  classified  together ; 
consequently  we  will  adhere  to  the  old  useful  division 
into  benign  and  malignant. 

II.  Division  with  reference  to  the  position  of  the 
growth  in  the  kidney  itself: 

(a)  Kew  growths  of  the  parenchyma. 

(b)  New  growths  of  tlie  calyces  or  pelvis. 

(c)  New  growths  of  the  renal  capsule. 

A.  New  Growths  of  the  Parenchyma  of  the  Kid- 
ney.—Tliese  are  overwhelmingly  more  frequent  than 
those  arising  from  the  pelvis  or  capsule  of  the  kidney. 
Out  of  70  cases  of  kidney  tumors  observed  by  Israel  only 
2  arose  from  the  pelvic  mucous  membrane,  while  68  were 
situated  in  the  renal  parenchyma. 

Of  the  relative  frequencj'  of  tlie  different  forms,  the 
following  statement  is  quoted  from  Morris'  "  Surgery  " : 
of  154  cases  collected  from  various  sources  there  were : 
Sarcomata,  63;  carcinomata,  41 ;  cystic  degeneration,  31 ; 
hydatid  cysts,  11 ;  adenomata,  10 ;  papillomata,  3 ;  my  xom- 
ata,  3;  lipomata,  2;  dermoid  cyst,  1;  total,  154. 

In  1,000  autopsies  at  the  Presbyterian  Hospital,  New 
York,  there  were  found  in  the  kidney:  Leukoemic  tu- 
mors, 1;  cystic  kidney,  2;  adenoma  of  kidney,  3;  cancer 
of  kidney,  7. 
,  Benign  Tumors  of  the  Parenchyma. — These  are 

I  very  rare,  and  form  scarcely  six  per  cent.  (Morris)  of 
I  kidney  tumors.  Aldibert,  out  of  51  collected  cases,  found 
only  3  benign.  They  are  of  more  pathological  interest 
than  surgical  because  they,  as  a  rule,  reach  only  very 
moderate  size  and  give  few  if  any  symptoms.  This  is 
particularly  true  of  angioma,  lymphangioma,  osteoma, 
and  enchondroma.  Lipoma,  fibroma,  adenoma,  and  their 
mixed  forms  have  occasionally  reached  large  dimensions 
and  become  the  object  of  surgical  treatment. 

Lipoma. — True  lipomata  are  rare.  They  must  be  dif- 
ferentiated from  lipomata  which  arise  in  the  substance  of, 
or  outside,  the  capsule,  as  well  as  from  tibro-fatt}'  changes 
seen  as  the  result  of  calculous  inflammation,  pyelitis,  re- 
tention of  mine,  etc.  Some  of  the  so-called  lipomata 
have  been  shown  by  Grawitz,  Lubarsch,  and  others  to  be 
small  subcapsular  inclusions  of  aberrant  adrenal  tissue, 
or  of  fatty  tissue  mixed  with  muscular  fibres.  Malig- 
nant growths  may  undergo  fatty  transformations.  Usu- 
ally the  tumors  are  of  mixed  forms,  fibro-  and  my  xolipo- 
mata,  and  are  often  found  intermingled  with  smooth 
muscle  fibres. 

The  true  lipomata  are  small,  rounded  tumors,  seldom 

larger  than  a  cherry,  situated  usually  immediately  under 

the  capsule  and  not  in  the  region  of  the  hilum  where  fat 

)s  normally  present.     They  may  be  single  or  multiple ; 

when  they  are  numerous,  although  each  growth  may  be 

^  S?*"'  ^^^'  volume  of  the  kidney  may  be  much  increased. 

;:         They  take  their  origin  in  most  part  from  included,  scat- 

;,         tered  portions  of  the  fatty  capsule,  and  from  the  fatty 

transformation  of  connective  tissue  or  fibroblastic  cells, 

the  "heteroplastic  lipomata"  (as  Virchow  named  them, 

because  tliere  is  no  true  fattv  tissue  normally  present  in 

the  renal  parenchyma). 

-RSroma.— True  fibromata  are  very  rare  indeed.  They 
Trt  "'^  usually  as  small  whitish  nodules  near  the  bases 
01  the  pyramids,  and,  on  a  few  occasions,  a  very  large, 
simple,  fibrous  tumor  has  been  met  with  in  the  kidney, 
ouch  tumors  have  been  operated  on  and  reported  by 
^ickinson,  Bristowe,  Bruntzel,  Peaslee,  Wahl  and 
Bardenheuer,  and  others.  Most  of  the  large  tumors 
nave  undergone  simple  softening,  resulting  in  extensive 
cystic  transformation ;  in  other  instances  they  contain 
muscular  tissue,  or  are  myxoflbromata.  Small  fibrous 
lumors  of  the  size  of  a  pea,  or  even  smaller,  are  not  very 


rare  and  are  said  by  Ebstein  and  Virchow  to  be  formed 
in  connection  with  dilluse  interstitial  nephritis,  many  of 
them  resembling  adenomata. 

Ademiiiiii. — These  are  usually  whitish  or  yellowish 
nodules  of  the  size  of  a  pea,  single  or  multiple,  situated 
in  the  cortex  of  the  kidney;  they  are  usually  encap- 
sulated, althougli  not  invariably,  and  they  occur  in  adult 
age.  Tliey  are  more  frecjuently  found  in  kidneys  the 
seat  of  interstitial  inflammation,  but  some  regard  these 
little  bodies  as  due  to  glandular  proliferation  rather  than 
as  true  nc  w  growths.  Larger  tu  mors  may  occur,  from  the 
size  of  a  clierry  to  that  of  an  orange.  They  may  be  situ- 
ated just  beneath'  the  capsule,  or  buried  in  the  paren- 
chyma; they  may  be  divided  into  distinct  lobules  by 
whitish  bands,  and  surrounded  by  a  distinct  capsule. 
Within  these  there  may  be  hemorrhagic  extravasations, 
or  there  may  be  simple  softenings  and  cystic  formations 
of  large  or  small  size.  These  cystic  forms  of  adenomata 
are  especially  prone  to  develop  papillary  Ingrowths  witli- 
iu  them,  either  sessile  or  pedunculated. 

Delafield,  Kicker,  Klebs,  Ziegler,  Thoma,  and  many 
others  emphasize  the  fact  that  adenomata  may  develop 
into  malignant  tumors.  Sabourin  has  divided  these  tu- 
mors into  two  groups  according  as  the  tubules  are  lined 
by  (1)  cuboidal  or  by  (3)  cylindrical  cells.  There  is  also  a 
division  by  Weiehselbaumand  Greenish  into  (1)  papillary 
and  (2)  alveolar  adenomata.  Both  these  classifications, 
however,  seem  unnecessary,  because  we  see  side  by  side 
in  many  of  the  same  tumors  cuboidal  and  cylindrical 
cells,  as  well  as  the  papillary  and  alveolar  forms;  so 
that  the  varieties  under  each  of  these  two  classifications 
represent  no  new  formations  but  are  simply  various 
stages  of  the  same  developmental  processes,  and  are 
closely  related  to  each  other.  The  pathogenesis  of  these 
tumors  is  obscure.  Some  are  undoubtedly  of  accessory 
adrenal  origin,  others  arise  from  remnants  of  the  Wolffian 
body,  others  still  from  isolated  elements  due  to  an  error 
in  development,  etc. 

Angioma, — True  angioma  is  very  rare.  In  structu.e 
it  is  practically  the  same  as  the  cavernous  angiomata,  or 
erectile  tumors,  of  the  liver  and  parotid.  It  may  or  may 
not  be  encapsulated  and  is  usually  of  a  bright  red  color. 
It  varies  in  size  from  a  cherry  pit  to  a  walnut. 

Myxoma. — Bezold  and  Holleu  have  eacli  described  a 
case  of  pure  myxoma.  Myxomatous  clianges  occur  in 
tumors  of  other  kinds,  and  myxosarcoma  sometimes  oc- 
curs in  the  kidne}'. 

Osteoma  and  Choadniinit. — Roberts  states  that  afibrous 
tumor  growing  in  the  kidney  may  ossify,  while  tlie 
fibrous  capsule  of  the  kidney  may  also  undergo  ossifica- 
tion. Undoubtedly  many  of  the  so-called  bony  growths 
are  in  reality  calcified  inflammatory  products,  such  as  we 
find  in  pyelitis  and  pyoneplirosis  and  in  the  transforma- 
tion of  hj'datid  cj'sts. 

Cartilaginous  growths  are  still  more  rare,  and  it  is  a 
question  whether  tliey  ever  occur. 

Leukajmic  tumors  are  small,  scattered,  roundish 
patches  of  Ij'mphoid  or  leucocyte  cells,  which  follow  the 
course  of  the  capillary  vessels ;  they  stuff  the  capillaries 
and  transude  into  the  surrounding  tissues  and  give  rise 
to  hemorrhages.  There  is  very  little  structure,  the  stro- 
ma consisting  of  coagulated  fibrin  and  the  normal  con- 
nective, tissue,  the  so-called  growths  being  little  more 
than  collections  of  leucocytes.  These  tumors  at  times 
actively  grow,  so  as  to  take  on  a  truly  malignant  char- 
acter. 

Hypernephromas,  which  are  tumors  of  an  entirely 
benign  character,  have  already  been  discussed  in  Vol.  IV. 
Cysts  are  to  *be  considered  farther  on  in  the  present 
article. 

Malignant  Tumors. — These  include  some  forms  of 
adenoma,  carcinoma,  sarcoma  (and  myosarcoma  or  rhab- 
domyoma), and  some  forms  of  struma  suprarenalis.  Can- 
cer and  sarcoma  are  more  frequently  secondary  than  pri- 
mary in  the  kidney,  following  cancer  of  testis,  liver, 
stomach,  pancreas,  uterus,  and  breast.  Usually  both 
kidneys  are  affected  as  the  result  of  a  secondary  infec- 
tion, while  as  a  primary  disease  only  one  kidney  is  first 
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affected,  although  the  second  may  subsequently  become 
diseased  through  metastatic  deposits. 

In  3,926  autopsies  at  the  Middlesex  Hospital,  69  cases 
of  malignant  disease  of  the  kidney  were  found.  Of  these 
54  wcve  secondary  and  15  primary  new  growths,  and  of 
the  latter,  13  -ivcre  carcinomata  and  2  adenomata  (Morris). 
In  the  Zurich  Clinic  of  Dr.  KrOnlein  in  tlic  past  twenty 
years  there  have  been  118  surgically  diseased  Iddneys  of 
various  kinds.  Among  these  there  were  15  malignant 
tumors,  3  cases  of  cystic  tumors,  and  1  echinococcus 
cyst.  Out  of  184  operations  in  Schede's  clinic,  there 
were  18  cases  of  malignant  tumors,  i.e.,  8  carcinomata, 

5  sarcomata,  3  strumaj,  3  adenomata. 

Formerly  all  malignant  tumors  of  the  kidneys  were 
thought  to  be  cancer.  Extended  observations  have  now 
taught  us  that  this  is  erroneous. 

Schede's  statistics  of  313  cases  of  mahgnant  tumors  of 
the  kidneys,  taken  from  the  literature,  give  the  follow- 
ing as  to  histological  structure:  153  sarcomata,  113  car- 
cinomata, 38  strumfe  suprarenales,  8  perirenal  sarcomata, 

6  mixed  tumors,  4  malignant  tumors  of  the  kidney  pelves, 

1  malignant  degenerated  teratoma. 

Age. — Von  Bergmann  has  given  two  periods  of  life 
which  are  most  predisposed  to  develop  malignant  tumors, 
namely:  1.  The  earliest  years  of  life,  i.e.,  under  five 
years.  3.  The  period  between  forty  and  fifty  years  and 
thereafter. 

Schede  has  collected  out  of  the  literature  339  nephrec- 
tomies for  mahgnant  disease.  Of  these  117  were  found 
in  children  under  fifteen  years  of  age,  and  the  great  ma- 
jority of  these  were  in  the  first  year  of  life.  Out  of  148 
collected  by  Morris  39  occurred  under  five  years  of  age, 

2  between  the  ages  of  five  and  ten;  6  between  ten  and 
twenty;  14  between  twenty  and  thirty;  30  between 
thirty  and  forty ;  30  between  forty  and  fifty ;  23  between 
fifty  and  sixty ;  11  between  sixty  and  seventy  ;  4  between 
seventy  and  eighty. 

Israel's  statistics  concern  68  cases — of  these,  61  cases,  or 
89.7  per  cent.,  occurred  between  the  fiftieth  and  eightietli 
years,  3  occui'red  under  ten  years  of  age.  Israel  remarks 
that  it  is  also  of  theoretical  as  well  as  of  practical  interest 
that  malignant  kidney  tumoi-s  show  a  strict  contrast  to 
kidney  tuberculosis  with  regard  to  the  predisposing  age 
in  life,  as  in  tuberculosis  81  per  cent,  of  all  cases  occur 
between  the  ages  of  thirty  and  fifty,  while  in  kidney 
tumors  only  1.4  per  cent,  occurred  in  the  corresponding 
period  of  life. 

Brodeur  states  that  of  18  cases  of  cancer,  17  occurred 
in  adults,  1  in  a  child ;  that  of  37  cases  of  sarcoma,  15  oc- 
curred i  a  adults,  10  in  children,  and,  finally,  that  80  per 
cent,  of  sarcomata  in  cliildren  appear  during  the  first  four 
years  of  life. 

Bex. — In  Israel's  68  cases,  45  (66.17  per  cent.)  occurred 
in  men,  and  23  (or  33.83  per  cent.)  in  Avomen. 

Guillet's  statistics  of  99  cases  give  twice  as  great  a  fre- 
quency among  men  as  among  women.  According  to 
Israel's  experience,  there  were  twice  as  many  inoperable 
tumors,  on  the  first  examination,  among  women  (11  cases 
or  48  per  cent.)  as  among  men  (9  cases  or  30  per  cent.). 
This  is  explained  by  the  fact  that  the  two  symptoms  in 
general  wliich  lead  a  person  with  a  kidney  tumor  to  the 
surgeon  are  (1)  a  tumor,  and  (3)  liicinaturia.  1.  A  growing 
tumor  causes  less  discomfort  in  women,  particularly  those 
who  have  borne  children,  than  in  men,  because  the  former 
have  more  relaxed  abdomens,  and  consequently  a  grow- 
ing tumtir  gives  less  discomfort  to  them  than  to  men.  3. 
Then,  as  regards  the  hiEmatui'ia,  it  must  be  remembered 
that  blood  clots  pass  tlu-ough  a  woman's  urinary  tract 
more  easily  than  through  a  man's,  while  at  the  same 
time  blood  in  the  urine  is  oft<'n  looked  on  as  a  menstrual 
anomaly.  A  man,  on  tlie  other  hand,  is  at  once  fright- 
ened by  the  appearance  of  blooil  in  the  urine,  and  hsEma- 
t>iria  is  apt  to  cause  a  greater  dt^gree  of  discomfort. 

Pathoi^ogt. — Adenomata. — It  was  pointed  out  in  1875 
by  Sturm  that  renal  cancer  may  take  the  form  of  adeno- 
ma, consisting  of  a  true  proliferation  of  convoluted  tu- 
bules, which  ultimately  may  be  transformed  into  cancer. 
Grawitz,  Sudeck,  Sabourin,  and  Oettinger  have  reported 


cases  of  adenoma  of  the  kidney  followed  by  secondary 
deposits  of  like  nature  in  the  lung.  Pilliet,  Sottas,  and 
Albarran  all  agree  that  certain  renal  adenomata  behave 
like  malignant  tumors,  both  in  their  local  and  in  their 
distant  effects,  i.e.,  metastases,  and  that  distinction  be- 
tween adenoma  and  carcinoma  is  sometimes  most  diili. 
cult;  that  it  is  impossible,  either  from  the  micrascopical 
or  from  the  macroscopical  characters,  to  establish  precise 
limits  between  adenoma  and  epithelioma;  and,  further 
that  an  adenoma  is  sometimes  only  the  beginning  of  aa 
epithelioma.  Adenomata  are  spheroidal  In  shape,  cncap- 
suled,  often  of  considerable  size,  form.ing  a  prominence 
on  the  outer  surface  of  the  kidney  as  large  as  an  orange, 
or  larger.  There  may  be  many  cysts,  and  also  hemor- 
rhages seen  on  section.  The  capsule  is  often  thick  and 
fibrous,  and  sends  processes  across  the  tumor.  The 
stroma  is  frequently  very  scanty. 

Oarcinomain. — Primary  cancer  of  the  kidney  is  more 
common  on  the  right  side  than  on  the  left.  In  Morris' 
collection  of  cases  from  English  literature  (18B4  to  1893) 
it  was  in  the  proportion  of  10  to  6,  and,  in  American 
journals  during  the  same  period,  4  to  3.  Guillet's  cases 
showed  a  proportion  of  7  on  the  rightside  to  3  on  the  left. 
It  is  more  frequently  met  with  in  men  than  in  women: 
as  13  to  3  in  the  English  cases;  in  the  American,  on  the 
other  hand,  as  3  to  5.  Guillet's  99  cases  show  64  men  to 
35  women.     (Taken  from  Morris.) 

Primary  cancer  occurs  in  the  kidney  in  two  forms:  1. 
The  nodular,  with  or  without  a  capsule.  3.  The  dif- 
fused. 

According  to  the  preponderance  of  cell  elements  over 
the  connective  tissue,  or  vice  versa,  we  have  all  varieties 
of  cancer,  from  the  hard  scirrhus  forms  to  the  softest  med- 
ullary cancers. 

The  growth  destroys  a  more  or  less  considerable  part 
of  the  organ,  although  there  is  usually  left  some  portion 
of  the  renal  parenchyma.  The  fibrous  capsule  of  the 
kidney  usually  covers  the  surface  of  tlie  tumor.  On  sec- 
tion there  maj'  be  a  regular  outlined  edge  to  the  growth, 
frequently  surrounded  by  its  own  capsule ;  or,  when  the 
growth  infiltrates  the  tissue,  this  independent  capsule 
will  be  absent,  in  which  case  the  new  growth  may  have 
no  regular  outline.  In  some  cases  there  may  be  two  or 
more  encapsulated  masses  in  the  kidney.  Tlie  cancer  may 
increase  the  volume  of  the  kidney  without  altering  ite 
shape,  or  the  kidney  may  be  much  deformed.  The  fibrous 
capsule  may  rupture  at  one  or  more  points.  The  growth 
may  extend  along  the  pelvis  and  ureter.  The  size  of 
the  growths  varies  from  that  of  a  nut  to  tumors  larger 
than  an  adult  head.  They  do  not  usually  reach  such 
large  sizes  as  the  sarcomata.  There  may  be  one  or  more 
cysts  in  the  growths,  with  blood  extravasations  or  cal- 
careous deposits  within  them. 

The  nodular  variety  forms  the  larger  number  of  can- 
cerous tumors.  'The  diffuse  or  infiltrating  form  shows 
its  character  in  its  disposition  to  replace  more  or  less  of 
tlie  renal  tissue,  spreading  itself  in  such  a  way  that  at  the 
time  when  a  tumor  is  demonstrable  the  capsule,  the  peri- 
renal tissues,  and  the  lymph  glands  are  infected,  as  well 
as  the  neighboring  structures,  such  as  the  peritoneum, 
aorta,  or  vena  cava.  For  these  reasons  the  diffuse  form 
can  seldom  be  the  object  of  surgical  interference,  while, 
on  the  other  hand,  the  nodular  form  is  the  one  which  has 
been  the  more  frequent  subject  of  operation,  because  it 
only  very  late  inliltrates  or  breaks  through  the  capsula 
propria,  and  may  reach  a  very  large  size  before  infection 
of  the  lymph  glands  takes  place. 

Sarcomata. — Simple  sarcomata  furnish  few  pecuhar- 
ities.  There  are  spindle-celled,  large  and  small  round- 
celled  tumors,  which  occur  as  single  or  multiple  growths. 
Occasionally  there  is  a  formation  of  giant  cells.  Mixed 
forms,  as  fibro-,  myxo-,  and  chondrosarcomata  occur  as 
elsewhere,  and  the  malignancy  varies  very  much  accord- 
ing to  the  richness  of  the  cells,  as  we  find  in  some  cases 
hard,  relatively  benign  forms,  while  in  others  we  meet 
with  soft,  medullary,  very  malignant  types.  There  may 
be  hemorrhagic  extravasations  and  cystic  formations. 
Sarcomata  may  infiltrate  the  whole  kidney  without  cliang- 
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ine  its  form.  Usually,  however,  the  sarcoma  forms 
a  tumor  which  develops  at  one  point,  and  rapidly  de- 
stroys the  rest  of  the  organ.  At  its  outset  the  sarcoma 
appears,  in  certain  cases,  separated  by  a  capsule  from  the 
kidney,  but  often  there  is  no  capsule ;  and  where  it  exists ' 
the  capsule  often  bursts  at  some  small  point,  and  the  tu- 
mor infiltrates,  through  this  point  of  rupture,  the  kidney 
tissue.  The  sarcomata  may  form  enormous  tumors  which 
fill  more  than  half  the  abdomen.  They  are  lobulated  and 
of  uneven  consistency,  being  firm  in  some  places  and  soft 
in  others.  They  reach  especially  large  size  in  early  child- 
hood, in  most  cases'  proving  fatal  before  the  fifth  year. 
They  usually  rapidly  invade  other  tissues,  both  far  and 
near.  In  a  small  proportion  of  the  cases  sarcomata  in 
children  are  bilateral.  Sarcomata  occur  at  any  period  of 
life.  Melanotic  sarcomata  are  almost  invariably  second- 
ary in  the  kidney. 

The  round-celled  vascular  variety  is  soft  and  grows 
rapidly.  It  is  the  most  common  form  of  renal  new 
growth,  constituting  twenty-three  out  of  forty-three 
tumors  in  children  operated  upon  since  1890.  The  spin- 
dle-celled form  is  firm,  much  rarer  than  the  round- 
celled,  of  slower  growth,  and  of  less  marked  malignancy. 
Myxosarcoma  rapidly  attains  a  large  size  without  much 
pain  and  often  without  metastasis.  It  occurred  in  five 
cases  out  of  forty-three  sarcomata  operated  upon  in  chil- 
dren since  1890.  Augiosarcomata  represent  a  class  of 
growths  which  have  very  lately  received  a  great  deal  of 
attention  because  they  owe  their  origin  to  the  cellular  ele- 
ments of  the  blood  and  lymph  vessels,  i.e.,  they  are  en- 
dotheliomata.  We  give  the  views  of  Manasse,  to  whom 
we  are  indebted  for  an  exhaustive  work  on  this  subject, 
although  there  is  not  unanimity  of  opinion  as  to  these 
growths.  He  divides  augiosarcomata  into:  1.  Blood- 
vessel endotheliomata ;  2.  Lymph- vessel  endotheliomata, 
and  3.  Perivascular  sarcomata.     As  to  the  histology: 

1.  The  Blood-vessel  Endotheliomata.  These  are  not 
nearly  so  frequently  seen  as  the  lymph- vessel  endothelio- 
mata, and  are  rare.  They  proceed  from  the  capillaries  and 
from  the  small  veins  by  fine  sprouts  which  end  blindly 
and  are  filled  with  blood  to  the  very  end  of  the  vessel, 
which  may  be  drawn  out  into  a  fine  point,  represented 
by  an  endothelial  cell.  The  capillaries  and  veins  are 
much  dilated  and  their  endothelial  cells  multiply  very 
greatly,  projecting  into  the  lumina  which  may  become 
obliterated.  As  the  lumina  become  obliterated,  there  is 
formed  a  tangle  of  strings  made  up  of  double  rows  of  cells 
which  liave  no  order  in  their  relation  to  each  other,  and 
are  without  any  connective  tissue.  Hyaline  degenera- 
tions and  necroses  may  take  place,  forming  great  or  small 
cysts  which  may  have  papillary  projections  from  their 


3.  Lymph-vessel  Endotheliomata  are  more  frequent 
than  the  above,  and  are  characterized  by  their  clear-cut 
formation.  They  show  a  connective-tissue  stroma, 
through  which  are  drawn  regularly  branching,  net-like 
strings  of  cells,  which  correspond  to  the  lymph  vessels 
filled  with  tumor  cells.  Now  and  then  one  finds  typical, 
isolated  lymph  vessels  which  are  likewise  filled  with 
grown  epithelial  cells,  and  which  one  can  easily  recognize 
as  lymph  vessels  by  the  sinus-like  dilatations,  by  their 
valves,  and  by  their  position  with  relation  to  the  arteries, 
riie  lymph  spaces  are  also  commonly  filled  with  tumor 
cells.  The  proof  that  these  growths  are  not  carcinomata 
but  truly  consist  of  proliferated  endothelium  can  be  con- 
clusively shown  only  by  examining  the  youngest  forms 
uf  the  new  growth.  Here  one  sees  in  a  lymph  vessel  the 
normal  endothelial  coating  gradually  becoming  trans- 
lormed  into  the  cells  which  we  see  in  the  remainder  of 
the  tumor.    The  endothelial  cells  become  continually 

«!|f  T '"  *''®^  ^"'^^^y  ^''^®°  themselves  to  epithelial 
ecus.  In  carcinoma  one  is  in  the  position  to  demonstrate, 
outside  of  the  epithelial  fiUing-up  masses  in  the  lymph 
vessels,  the  normal  coating  of  epithelial  cells  still  present, 
oucii  an  occurrence  of  tumor  cells  and  endothelial  cells 
oesiae  each  other  is  impossible.  In  the  later  stage  of 
™se  endotheliomata  there  may  be  an  alveolar  arrange- 
ment, and  great  and  small  cavities  may  arise,  correspond- 


ing to  lymph  cysts.  From  these  walls  papillary  out- 
growths may  project.  The  differential  diagnosis  from 
cancer  may  be  very  difficult — the  net-like  arrangement 
of  cell  strings,  the  facts  that  the  tumor  cells  have  no  simi- 
larity to  the  epithelium  of  the  uriniferous  tubules  and 
that  they  do  not  lie  together  in  such  unformed  cell  trabec- 
ulae  as  in  the  carcinomata,  will  render  it  possible,  in  most 
cases,  for  the  observer  to  make  the  right  diagnosis. 

3.  Perivascular  Sarcomata,  or  Peritheliomata.  In  these 
also  the  characteristic  arrangement  is  the  net-like  disposi- 
tion of  the  tumor  cells.  The  trabeculse  of  the  net  are 
formed  of  thin-walled,  partly  blood-coutaining,  partly 
obliterated  vessels,  which  in  a  very  characteristic  way 
upcm  their  outer  side  are  covered  by  a  mantle  of  cells 
which  at  times  consist  of  a  simple  double  row  of  cells,  at 
other  times  of  several  layers.  These  cells  have  again 
either  the  character  of  small  endothelial-like,  spindle- 
shaped  cells,  or  more  that  of  a  cylindrical  or  club  shape. 
Through  the  fact  that  this  vascular  network,  with  its 
cellular  covering,  is  not  embedded  in  a  basement  tissue 
but  makes  up  the  tumor  mass,  there  is  furnished  to  us  an 
explanation  of  the  decided  spongy  appearance  which  it 
presents.  As  now  the  adventitia  cells  further  prolif- 
erate, the  spaces  below  the  trabecular  of  the  network 
gradually  become  more  or  less  filled  up.  One  sees  then 
isolated  cells  which  may  retain  the  character  of  the  ad- 
ventitia cells,  or  which  may  become  changed  to  an  almost 
epithelial-like  character,  giving  to  the  tumor  an  alve- 
olar, almost  carcinomatous  appearance.  In  older  por- 
tions of  the  tumor  the  picture  is  more  complicated.  In 
place  of  the  delicate  blood-vessels  with  their  cell  man- 
tles, which  formed  the  trabeculse  of  the  network,  we  find 
broad  processes,  of  light-colored,  sometimes  hyaline  con- 
nective tissue,  poor  in  nuclei,  which  in  any  case  is  cov- 
ered on  its  outer  side  by  the  already  described  cells; 
while  the  meshes  are  empty,  or  are  partly  filled  with 
cells.  Occasionally  we  find  in  the  midst  of  these  con- 
nective-tissue trabeculse  double  rows  of  endothelial-like 
cells,  which  correspond  to  obliterated  blood-vessels.  Be- 
sides hyaline  degeneration  in  the  tumor,  there  may  occur 
amyloid  degeneration,  and  rich  amounts  of  glycogen  may 
be  made  out  in  the  tumors.  The  perivascular  sarcomata 
occur  sometimes  pure,  often  partly  mixed  with  other 
forms  of  sarcomata. 

Embryonal  Adenosarcoma. — While  the  so-called  hyper- 
nephromata  (struma  suprarenalis),  which  arise  from  in- 
cluded adrenal  remains  and  consequently  rest  on  anoma- 
lies in  congenital  formation,  develop  first  in  the  later 
years  of  life,  at  the  same  time  there  are  other  forms  of 
tumors  in  the  kidney  which  also  take  their  origin  from 
failures  in  development,  which  are  characterized  by  a 
very  rapid  growth  and  marked  malignancy,  and  which 
are  observed  at  times  not  only  in  the  new-born,  but  also 
in  the  first  four  years  of  life.  They  have  been  described 
partly  as  sarcomata,  partly  as  carcinomata,  partly  as 
rhabdomyosarcomata,  without  corresponding  clearly  to 
the  types  of  carcinomata  or  sarcomata.  Thej'  consist  of 
a  proliferation  of  the  elements  of  embryonal  tissue — i.e., 
there  is  an  increase  of  the  glandular  elements  as  well  as  a 
sarcomatous  proliferation  proceeding  from  the  connective 
tissue.  The  relative  quantities  of  these  two  elements 
are  very  different  in  different  tumors  or  parts  of  the 
same  tumor,  i.e.,  sections  taken  from  one  part  of  a  tumor 
may  show  adenoma  or  carcinoma,  those  from  another  part 
spindle-cell  sarcoma,  and  those  from  still  another  part 
may  be  transition  forms  from  adenomatous  to  sarcomatous 
tissues.  The  greater  part  of  these  tumors  represents  a 
combination  of  epithelial  growth  of  adenomatous  arrange- 
ment with  varying  degrees  of  development  of  smooth  and 
striated  muscle  fibres  in  the  stroma.  Many  authors  con- 
sider it  unwarranted  to  attempt  a  systematic  division  ac- 
cording as  to  whether  the  one  or  the  other  element  prepon- 
derates. It  seems  better,  instead  of  classifying  tbe  greater 
part  of  these  malignant  tumors  of  early  childhood  as  car- 
cinoma, adenocarcinoma,  sarcomatous  carcinoma,  ade- 
nosarcoma, adenochondrosarcoma,  and  myosarcoma,  to 
put  them  into  one  single  group,  and  to  designate  them  as 
the  embryonal  or  sarcomatous  adenoma  of  the  kidney  re- 
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gion  in  childhood.  Tiie  rliabdomyosarcoma  must  be  reck- 
oned in  tliis  group,  not  only  because  the  anomalies  of  em  • 
bryonal  formation  are  conspicuous,  but  also  because  the 
majority  of  these  tumors  contain  epithelial  elements  in 
adenomatous  arrangement. 

They  are  very  dilfereut  in  development  from  cancer. 
They  occur  in  the  earliest  years  of  life,  grow  at  first 
slowly,  then  later  increase  very  rapidly  to  enormous 
tumors,  and  produce  general  symptoms  by  the  mechani- 
cal pressure  wliich  they  exert  upon  neighboring  organs. 
The  infrequency  of  the  direct  contiguous  invasion  of 
neighboring  organs,  and  the  relatively  small  disposition 
to  metastatic  deposits  form  a  sharp  contrast  to  cancer  of 
the  kidney  of  later  years.  Tliese  tumors  fail  totally  to 
show  the  typical  encroachment  upon  the  healthy  neigh- 
boring tissue  which  we  see  in  cancer  cells,  but  the  glandu- 
lar elements  of  these  embryonal,  sarcomatous  adenomata 
show  a  sharp  demarcation,  from  the  healthy  kidney  ti.ssue, 
which  is  destroj'ed  only  by  the  direct  pressure  of  the 
growing  tumor.  In  these  tumors  there  is  not  a  complete 
adult  formation  of  glandular  (adenomatous)  tissue,  but 
epithelial  and  sarcomatous  elements  proliferate  in  a  sim- 
ilar way,  and  the  embryonal  character  of  the  new  growth 
shows  itself  both  in  the  immature  condition  of  the  adeno- 
matous (glandular)  tissue  and  in  tlie  character  of  the 
stroma  with  its  young  forms  of  the  different  elements  of 
connective  tissue  (in  the  widest  sense  of  this  term). 

Tlie  Hypernephroma  {Struma  Buprarenalis  Aberrans). — 
As  this  form  of  renal  tumor  is  very  fully  discussed  in 
Vol.  IV.,  we  do  not  need  to  devote  any  space  to  its  con- 
sideration in  the  present  article.     (See  JSypei-nephroma.) 

Cysts  of  the  kidney  will  be  spoken  of  farther  on  in  the 
present  article. 

Lympliadenoma  is  a  growth  of  tissue  closely  resem- 
bjing  in  structure  that  of  the  lymphatic  glands.  This 
overgrowth  of  lymph-adenomatous  tissue  occasionally 
occurs  in  organs  such  as  the  kidney,  liver,  testis,  and  skin, 
wherein  traces  only  of  such  tissue  are  to  be  found  nor- 
rnally,  as  well  as  in  the  lymphatic  glands  themselves.  It 
occurs  in  the  kidney  in  association  with  the  same  affec- 
tipn  in  other  organs.  The  primary  seat  of  the  disease  is 
in  many  ca^es  impossible  to  distinguish'. 

The  Pfopagation  of  tlie  Tumors. — This  may  happen  in 
li  ve  different  ways : 

1.  By  direct  contiguous  infection  of  its  neighborhood 
after  perforation  of  the  capsule. 

2.  By  infection  along  the  lymph  channels  (and  glands) 
accompanying  the  blood-vessels  (particularly  in  the  case 
of  carcinomata).  The  enlarged  lymph  glands  along  the 
lenal  vein  may  compress  this  and  produce  obstruction  in 
tl)e  veins  of  the  abdomen,  thigh,  and  scrotum. 

3.  By  the  tumor  directly  growing  into  the  renal  vein, 
and  even  into  the  vena  cava  (observed  particularly  in 
hypernephroma  and  angiosarcoma). 

4.  By  metastatic  deposits  in  distant  parts  of  the  body, 
ti-ansported  by  way  of  the  blood  stream  (in  the  case  of 
sarcomata  particularly). 

5.  By  infection  of  the  ureter  and  bladder  through  the 
urinary  stream. 

Unfortunately,  in  most  cases  there  are  few  diagnostic 
points  which  will  help  us  to  ascertain  whether  there  has 
already  taken  place  an  infiltration  beyond  tlie  kidney  or 
not,  unless  we  except  very  evident  cachexia  and  palpa- 
ble changes  in  other  organs.  Neither  the  duration  of  the 
disease  nor  the  size  of  the  tumor  gives  us  help  in  decid- 
iilg  ;  for  hypernephromata  often  maintain  a  benign  char- 
acter for  many  years  and  then  suddenly  change  to  one  of 
a  malignant  character.  The  same  may  be  said  of  some 
sarcomata.  Schede  has  twice  removed  very  large  malig- 
nant tumors  of  eight  and  ten  years'  standing,  in  one  of 
which  (a  hypernephroma)  there  was  no  recurrence  at  the 
end  of  the  third  year,  and  in  the  other  (a  carcinoma) 
there  was  complete  health  at  the  end  of  the  seventh  year. 
Israel  relates  two  cases  of  tumor  of  ten  and  eleven  and 
one-half  years'  standing  which  at  autopsy  showed  no 
metastases  outside  of  the  kidney.  A  symptom  of  great 
importance  in  helping  the  surgeon  to  decide  as  to  the  ad- 
visability or  non-advisability  of  attempting  an  extirpa- 


tion is  the  movability  of  the  tumor,  since  a  freely  mov- 
able tumor  is  naturally  the  most  favorable  for  operation" 
Extension  of  the  disease  may  not,  however,  always  lead 
to  immobility  of  the  kidney ;  nor  does  the  extension  of 
the  disease  through  the  capsule  always  lead  to  circum- 
scribed nodules  which  can  be  differentiated  by  palpation 
from  the  kidney  tumor  itself;  infected  lymph  glands  are 
not  commonly  detected,  nor  does  the  thrombosis  of  the 
great  veins  always  make  itself  evident  by  perceptible 
obstructive  appearances  in  the  epigastric,  spermatic,  or 
crural  veins,  nor  are  initial  metastases  appreciable. 

Of  piactical  diagnostic  import  is  art  inquiry  into  what 
portion  of  the  kidney  is  that  in  which  the  first  develop- 
ment of  the  tumor  most  frequently  takes  place,  because 
upon  this  topographical  relation  depends  their  early  pal- 
pability, and  consequently  the  probable  result  of  an  oper- 
ative procedure.  Israel  gives  the  following  figures  on 
this  point  as  regards  his  cases:  Among  38  kidney  tumors, 
13  times  the  upper  half,  15  times  the  lower  half,  11  times 
the  middle  segment  was  involved.  Thus  in  about  70  per 
cent,  of  the  tumors,  the  lower  and  middle  zones  were  in- 
volved— i.e.,  portions  of  the  kidney  which  are  accessible 
to  palpation.  On  the  other  hand,  30  per  cent,  of  the 
tumors  developed  in  the  upper  pole — a  locality  in  which 
they  arc  not  palpable  imless  the  kidney  prolapses.  In  ad- 
dition, the  topographical  relations  of  the  tumor  to  the  kid- 
ney cross-section  are  of  importance.  Small  prominences 
on  the  posterior  surface,  covered  over  by  the  lowest  ribs 
and  the  thick  back  muscles,  are  much  less  easily  palpa- 
ble than  those  on  the  anterior  surface  and  on  the  convex 
edge.  Israel's  89  cases  gave  the  following  relations: 
Three  cases  failed  to  show  a  decided  prominence  on  the 
kidney  surfaces;  in  17  cases  the  tumor  showed  an  equal 
pi-ominence  in  front  and  behind ;  13  showed  the  tumor 
either  exclusively  or  preponderatingly  upon  the  front 
surface ;  6  times  the  prominence  showed  itself  peouharly 
situated  upon  the  convex  edge ;  in  one  single  case  only 
had  the  growth  entirely  developed  upon  the  posterior 
surface  of  the  kidney.  According  to  these  figures  condi- 
tions are  generally  favorable  for  palpation  of  the  tumors. 

Symptoms. — The  leading  symptoms  characteristic  of  a 
tumor  of  the  kidney  are:  (1)  haematuria;  (3)  pain;  (3)  tu- 
mor (more  or  less  solid).  Subsidiary  symptoms  are:  (4) 
modifications  in  the  character  of  the  urine ;  (5)  varicocele ; 
(6)  metastases;  (7)  general  constitutional  symptoms. 

Hamaturia. — This  occurs  as  the  first  symptom  in  at 
least  fifty  per  cent,  of  all  cases  of  malignant  tumor  in  the 
adult  (Morris).  Tumors  which  commence  in  the  por- 
tions of  the  kidney  away  from  the  mucous  membrane  of 
the  papillae,  calyces,  or  renal  pelvis  may  cause  a  palpable 
enlargement  before  producing  hsematuria.  Denaclara, 
in  a  collection  of  409  instances  of  new  growths  of  tlie 
kidney,  of  which  168  were  patients  of  adult  age,  found 
that  haematuria  was  the  first  symptom  in  68.88  per  cent 
of  the  adult  cases.  Chevalier'gives  26.6  per  cent,  of  the 
cases  as  having  hoematuria  as  the  first  symptom.  Seventy 
per  cent,  of  all  Israel's  cases  showed  hsematuria  as  the 
first  symptom  which  was  observed  by  either  the  patient 
or  the  physician.  It  must  be  considered  very  fortunate 
for  the  patient,  from  the  standpoint  of  prognosis,  when 
hsematuria  occurs  early. 

Quillet  says  that  hsematuria  due  to  renal  tumor  (1)  is 
often  spontaneous;  (3)  is  not  influenced  by  repose  or  ex- 
ertion; (3)  occurs  at  any  period  of  the  disease;  (4)  is  re- 
peated at  variable  intervals;  (5)  is  usually  profuse;  (6) 
lasts  for  from  one  to  six  days  and  may  subside  complete- 
ly, to  recur  in  a  few  hours ;  (7)  is  often  preceded  by  pain. 
The  blood  is  intimately  mixed  v^ith  the  urine,  but  may 
be  accompanied  by  clots. 

Almost  all  malignant  tumors  of  tlie  kidney  present 
hematuria.  In  93. 1  per  cent,  of  Israel's  66  cases  it  was 
present. 

The  hsematuria  comes  on  usually  spontaneously,  with- 
out appreciable  cause,  in  the  majority  of  cases,  although 
a  trauma  may  undoubtedly  produce  it.  It  may  he  pre- 
ceded and  accompanied  by  pain,  and  even  by  colic;  in 
other  cases  it  is  entirely  unexpected,  the  patient  suddenly 
finding  that  he  is  passing  blood  with  his  urine  without 
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any  premonitory  or  accompanying  symptoms.  It  may 
occur  in  the  niglit  wliile  tlie  patient  is  quietly  sleeping. 
It  is  often  abundant,  recurring  at  longer  or  shorter  inter- 
vals, leaving  the  patient  free  in  tlie  intervals.  It  may  in 
some  cases  cause  extreme  anaemia  by  its  continuance. 

Recently  formed,  long  blood  clots  may  be  passed  per 
urethram. 

In  Denaclara's  statistics  of  168  cases  of  adult  kidney 
tumors,  it  appears  that  109  of  them  Imd  hamaturia,  and 
in  all  of  these  except  two  the  lia?maturia  was  spontaneous 
both  in  its  commencement  and  in  its  cessation.  It  was 
continuous  in  only  seven  cases.  In  children  there  was 
hemorrhage  in  41.3  per  cent,  of  the  malignant  tumoi-s, 
and  in  30.3  per  cent,  of  the  benign  tumors. 

The  question  presents  itself,  What  is  the  cause  of  he- 
maturia in  tumors  of  the  kidney?  It  is  probably  due  to 
congestion,  caused  by  the  pressure  of  tiie  tumor  on  the 
parenchyma  in  the  early  stages,  and  to  congestion  or  to 
ulceration  into  the  renal  calyces  or  renal  tubules  in  the 
later  stages.  Malignant  tumors  are  soft  and  vascular,  so 
that  they  readily  break  down,  as  the  frequency  of  inter- 
stitial hemorrhages  testifies. 

Smne  of  the  Bleeding. — In  any  case  of  hismaturia  the 
first  question  to  answer  is,  From'what  part  of  the  urinary 
tract  is  the  bleeding  coming?  In  general,  we  may  say 
that  hemorrhages  arising  from  the  urethra  usually 
precede  the  act  of  urination,  while  bleedings  from  the 
bladder  either  follow  the  passage  of  clear  urine  or  else 
mine  which  is  slightly  blood-tinged  at  the  beginning  of 
urination  becomes  progressively  darker  toward  the  end 
of  micturition.  In  bleedings  which  arise  in  the  kidney, 
there  is  uo  difference  in  the  color  of  the  urine  throughout 
the  duration  of  the  micturition,  and,  except  a  clot  be 
passed,  blood  and  urine  as  voided  are  equally  mixed  to- 
gether. ^  Israel,  however,  relates  some  cases  which  are 
exceptions  to  these  rules. 

The  examination  with  the  cystoscope  gives  the  surest 
method  of  determining  from  what  part  of  the  urinary 
tract  the  bleeding  is  coming — i.e.,  whether  the  blood  is 
escaping  from  the  bladder  or  from  the  ureter  or  the  kid- 
ney, since  urethral  bleeding  is  easily  diagnosed.  In  case 
one  finds  the  bladder  healthy,  of  necessity  the  bleeding 
must  proceed  from  either  the  kidney  or  the  ureter  of 
one  side.  Often  one  may  see  blood  flowing  out  from  a 
ureteral  opening  into  the  bladder,  and  for  this  reason  a 
period  for  the  cystoscope  examination  should  be  chosen, 
it  possible,  when  the  bleeding  is  going  on.  This  one 
positive  result  may,  however,  lead  to  errors  if  all  other 
points  are  not  carefully  considered.  For  example,  if 
there  be  present,  in  addition  to  the  kidney  tumor,  a  blad- 
der tumor  which  is  either  of  metastatic  origin  (as  in 
three  eases  cited  by  Israel)  or  possibly  with  no  relation  to 
the  kidney  tumor  (as  in  one  of  Israel's  cases),  then  a  cys- 
toscopic  examination,  undertaken  at  the  time  when  the 
kidney  tumor  was  not  bleeding,  might  lead  to  the  over- 
looking of  the  chief  complaint,  if  one  considered  the 
bladder  tumor  to  be  the  single  source  of  the  bleeding.  If 
possible,  ureteral  catheterizations  should  be  performed 
imdthe  urines  from  the  two  kidneys  separately  examined. 

There  are  also  subjective  symptoms  dependent  upon 
the  bleeding  which  may  give  us  some  information  as  to 
the  possible  origin  of  the  bleeding.  Temporary  obstruc- 
tion of  the  ureter  or  stretching  of  the  kidney  pelvis  may 
be  produced  by  the  sudden  pouring  out  of  the  blood,  and 
these  may  cause  either  colio-like  pains,  or  else  a  feeling 
ot  disagreeable  pressure  in  the  kidney  region.  Israel 
says  that  50.7  per  cent,  of  liis  cases  gave  subjective  sen- 
sations from  which  the  renal  origin  of  the  bleeding  could 
he  diagnosticated,  while  the  diseased  side  could  be  ascer- 

m!^  '1  tl^e  same  way  in  45.6  per  cent. 

Mcamimtion  of  tlie  Urine.— In  addition  to  the  haema- 
tuna  appreciable  by  the  naked  eye,  there  are  also  as  a 
rule,  in  tlie  urine  which  macroscopically  appears  to  be 
ctor,  blood  elements,  as  well  as  other  pathological  prod- 
ucts, that  may  be  seen  by  the  aid  of  the  microscope. 
jBjighty  per  cent,  of  all  Israel's  cases  showed  this, 
f  «  j^'®  red  and  white  cells,  sometimes  single  large 
latty-degenerated    cells,   which    may    be    tumor    cells. 


generally  a  trace  of  albumin,  and  a  few  casts,  as  well  as 
peculiar  epithelial  cells.  Veiy  rarely  there  may  be  passed 
pieces  of  tissue  which  may  be  recognized  as  coining 
from  a  tumor.  Most  of  the  urinary  contents,  however, 
are  those  which  occur  in  several  kidney  ailections,  e.g., 
stone,  tuberculosis,  chronic  or  hemorrhagic  nephritis,  etc 

Kidney  bleedings  awaken  a  strong  suspicion  that  their 
cause  is  a  tumor  if  they  occur  suddenly,  without  recogni- 
zable cause,  in  full  strength,  and  at  the  next  micturition 
have  disappeared,  or  if,  after  long-continued  duration, 
they  suddenly  cease,  or  if  they  are  so  profuse  tliat  they 
lead  to  coagulation  in  the  ureter  or  the  bladder.  If  the 
urine  passed  at  each  separate  micturition  be  caught  in 
separate  glasses  and  placed  beside  each  other,  according 
to  the  order  of  their  passage,  and  then  compared,  we  may 
with  very  gi-eat  probability  make  a  diagnosis  of  kidney 
tumor  if  we  find,  without  any  regularity  in  their  relation 
to  eaeli  other,  a  dark  red  glass  immediately  next  to  one 
that  is  entirely  normal  in  appearance,  and  next  to  the 
latter  a  third  glass  containing  clear  urine,  with  bloody, 
worm-like  clots  at  the  bottom. 

Tumor. — The  demonstration  of  the  presence  of  a  tumor 
by  means  of  palpation  constitutes  the  most  important 
point  in  the  diagnosis  of  a  new  growth  of  the  kidney. 
In  very  many  cases,  however,  the  very  early  recognition, 
unfortunately,  is  not  possible,  either  by  the  patient  or  by 
his  doctor.  It  will  depend  in  many  cases,  as  we  have 
already  mentioned,  in  what  part  of  tlie  kidney  the  tumor 
develops.  For  example,  tumors  on.  the  back  surface  of 
the  kidney  and  in  its  upper  half  will  be  undiscoverable 
for  a  long  time  by  palpation  on  account  of  their  being 
covered  up  by  the  deep  back  muscles  and  by  the  ribs. 
An  enlarged  liver  may  also  render  palpation  difficult. 

Metliod  of  Palpation. — Bimanual  palpation,  with  the 
patient  lying  on  his  back  and  with  thighs  flexed,  may  be 
used.  Should  this  not  be  satisfactory,  Israel's  half -side 
position  is  more  apt  to  give  deiihite  information.  In  this 
the  patient  lies  on  the  healthy  side  half-way  between  full- 
side  position  and  back  position.  In  this  posture  the  lower 
pole  sinks  somewhat  downward,  and  the  intestines  also 
fall  over  toward  the  healthy  side,  which  relaxes  the  ab- 
dominal walls  and  permits  a  deeper  pushing  in  of  the 
finger  tips  between  the  ribs  and  the  front  surface  of  the 
kidneys.  This  position,  according  to  Israel,  allows 
smaller  tumors  to  be  felt  than  is  possible  in  any  other 
position.  The  same  author  also  recommends  the  follow- 
ing metliod :  The  examiner  at  the  moment  when  inspir- 
ation changes  to  expiration,  during  the  relaxation  of  the 
abdominal  walls,  gently  presses  the  tips  of  the  middle 
and  index  fingers  of  the  hand  lying  on  tlie  front  of  the 
abdomen  in  under  the  edge  of  the  ribs,  while  the  hand 
behind  exerts  at  the  same  time  forward  pressure  upon  the 
lumbar  region,  immediately  under  the  edge  of  the  last  rib. 
With  each  successive  expiration  one  should  press  in  a 
little  deeper,  which  prevents  the  kidney,  which  has  de- 
scended with  the  inspiration,  from  receding  back  during 
the  expiration,  and  thus  the  kidney  becomes  more  acces- 
sible to  palpation.  Out  of  Israel's  68  cases,  there  were 
63  in  which  the  existence  of  a  tumor  of  the  kidney  was 
demonstrated  by  means  of  palpation. 

Tlie  chief  points  about  tumors  of  the  kidney  in  general 
are:  The  large  intestine  is  in  front  of  the  tumor;  the  as- 
cending colon  is  in  front  of  and  toward  the  inner  side  of 
the  tumor,  while  on  the  left  side  the  descending  colon  is 
in  front  of  and  inclines  toward  the  outer  side  of  the  kid- 
ney below.  Sometimes  coils  of  small  intestine  may  over- 
lie a  tumor  of  either  the  right  or  the  left  kidney.  The 
bowel  is  never  thus  placed  in  front  of  a  splenic  tumor, 
and  very  rarely  in  front  of  one  of  the  liver.  Renal 
tumors  do  not  project  backward  to  any  marked  extent; 
they  expand  in  front.  Abscess  and  otiier  lesions  which 
may  simulate  renal  tumors  often  cause  considerable  pos- 
terior projection.  In  tumors  of  the  kidney  the  natural 
contour  is  usually  retained  throughout  the  larger  part 
of  this  organ;  i.e.,  it  generally  jiresents  no  sharp  edges. 
This  absence  of  any  sharp  edges  marks  off  renal  from 
many  hepatic  and  splenic  enlargements.  Of  course,  there 
are  often  sharp  knobs  and  projections  on  the  kidney  sur- 
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face,  but  the  whole  kidney  does  not  lose  its  rounded  out- 
line. 

The  most  frequent  and  most  characteristic  result  of 
palpation  is  to  find,  on  the  surface  of  the  kidney,  promi- 
nences which  are  irregularly  spherical,  hard,  non-iiuctu- 
ating,  of  unequal  size.  Much  less  frequently  there  is  a 
uniform  enlargement  of  the  kidney  with  smooth  surface. 
In  63  of  Israel's  cases,  which  had  tumors  of  the  paren- 
chyma, 41  had  inequalities  of  the  surface,  while  only  5 
had  an  even  surface,  there  being  16  cases  of  which  the 
records  furnished  no  evidence  as  to  the  character  of  the 
surface  as  elicited  by  palpation. 

Pain. — Morris  gives  pain  as  the  first  symptom  in  thirty- 
five  per  cent,  of  the  adult  cases.  We  have  seen  that  typical 
attacks  of  colic  and  pressure  sensations  in  the  loin  may 
be  present,  due  to  hemorrhage.  In  addition  there  may 
be  symptoms,  independent  of  the  ha3maturia,  which  oc- 
cur in  periods  free  from  hemorrhage,  and  which  may  give 
us  a  clew  to  the  affected  side.  Thus,  for  example,  the 
patient  may  complain  of  pain  in  one  or  the  other  side, 
and  no  apparent  external  cause  for  the  pain  may  be  dis- 
coverable. Then  again,  the  abdominal  bands  of  the  cloth- 
ing may  become  tight  and  cause  uncomfortable  sensa- 
tions. The  same  may  be  produced  by  tlie  drinking  of 
beer,  or  by  excessive  bodily  exertion.  Israel  says  that 
sixty  per  cent,  of  the  patients  give  some  indications,  by 
these  abnormal  sensations,  as  to  the  side  affected.  These 
sensations  may  be  continuous  or  intermittent.  In  more 
infrequent  cases  there  may  be  colicky  attacks.  These 
are  probably  due  to  sudden  increase  in  the  pressure  in 
the  kidney,  which  is  surrounded  by  a  hard,  unyielding 
capsule.  This  increase  in  pressure  is  due  to  acute  con- 
gestion in  vascular  tumors,  or  to  hemorrhages  within  such 
tumor  masses,  whicli  are  not  in  communication  with  the 
kidney  pelvis.  Only  about  fifteen  per  cent,  of  the  cases 
have  this  symptom  of  colicky  attacks,  so  that  it  is  not  at 
all  characteristic. 

Varicocele. — As  a  symptom  this  is  a  rare  occurrence. 
Guyon  first  drew  attention  to  it.  It  has  been  explained 
by  pressure  of  the  tumor  upon  the  spermatic  vein  of  the 
affected  side.  It  may  also  be  due  to  secondarily  enlarged 
lymphatic  glands. 

The  general  symptoms  such  as  loss  of  flesh,  anaemia, 
and  cachexia  may  occur  in  cancer  of  the  kidney  as  else- 
where. But  these  symptoms  may  not  develop  for  a  long 
time.  Pressure  of  tlie  tumor  may  cause  digestive  disturb- 
ances, constipation,  jaundice,  etc.  In  rare  cases  ca- 
chexia has  been  the  first  symptom  noted. 

Metastases. — The  entire  body  should  be  carefully  ex- 
amined for  their  presence.  Metastases  in  bony  struct- 
ures are  particularly  frequent,  and  careful  consideration 
should  be  given  to  so-called  rheumatic  pains  and  to  com- 
plaints of  weak  feelings  in  the  legs.  In  rare  cases  this 
latter  symptom  may  be  tlie  first  thing  to  bring  the  patient 
to  the  physician.     Israel  had  two  such  cases. 

Dijferential  jyiac/nosis  (taken  largely  from  Morris). — 
1.  The  lioematuria  of  renal  calculus  is  brought  on  by  ex- 
ercise or  movement,  and  diminishes  or  ceases  with  rest, 
usually  in  the  course  of  a  few  hours,  to  recur  under  the 
influence  of  some  very  slight  movement.  There  are  more 
pain  and  tenderness  in  renal  calculus  than  in  a  renal  new 
growth,  and  tlie  hsematuria,  in  the  former  condition,  usu- 
ally follows  an  attack  of  colic. 

2.  It  may  be  impossible  to  diagnose  the  hfematuria  of 
tuberculous  kidney  unless  we  find  the  tubercle  bacilli 
in  the  urine  or  some  other  evidence  of  tubercles  else- 
where. In  renal  tuberculosis,  there  is  usually  pyuria, 
and  in  the  interval  between  the  attacks  of  hsematuria 
the  urine  is  turbid.  There  may  be  a  slight  febrile  rise 
each  day.  If  with  hasmaturia,  without  pyuria,  there 
is  a  renal  tumoi-,  tubercle  is  improbable,  and  cancer 
most  likely  exists. 

3.  The  hajmaturia  of  chronic  nephritis— abundant,  one- 
sided renal  hsematuria — may  continue  for  days  or  weeks  in 
subacute  and  chronic  nephritis.  In  this  latter,  however, 
there  is  usually  more  albumin  than  the  blood  itself 
•would  explain,  and  there  are  also  very  numerous  casts. 
The  diagnosis  is  made  by  the  fact  that  when  the  hsema- 


turia is  absent,  albumin  and  casts  are  present  just  the 
same. 

4.  Essential  hsematuria  (angioneurotic),  nephraleic 
hsematuria,  hsemophilia,  the  hemorrhage  from  a  mova- 
ble kidney  (twist  of  the  pedicle),  all  these  must  be  con- 
sidered in  making  a  diagnosis. 

5.  Prom  polycystic  disease  of  the  kidneys.  In  this  dis- 
ease haematuria  is  rare.  In  polycystic  disease  it  is  not 
unusual  to  find  that  both  kidneys  are  involved,  while  a 
unilateral  swelling  is  the  rule  in  the  case  of  a  renal  tumor. 
In  polycystic  disease  the  amount  of  urea  lessens  and  is 
associated  with  a  great  increase  in  the  amount  of  water 
or,  in  some  cases,  with  suppression  of  the  secretion  in, 
part  or  entirely. 

6.  A  large  simple  serous  cyst  of  the  kidney  is  very  rare, 
but  when  it  occurs  the  diagnosis  is  very  difficult  indeed!.  - 

7.  From  hydatid  cysts — see  article  on  Kidneys,  Dis- 
eases of:  Parasites. 

8.  Prom  hydronephrosis,  caused  by  a  tumor  of  the 
bladder — villous  papilloma  or  carcinoma.  This  may  be 
accompanied  by  spontaneous,  profuse,  irregularly  inter- 
mittent hsematuria,  having  all  the  characters  of  renal 
tumor.  Bimanual  examination  under  ether  may  detect 
the  tumor  in  the  bladder  walls,  and  the  cystoscope  should, 
also  be  used. 

9.  As  to  the  variety  of  the  new  growth:  In  the  adult 
it  is  almost  impossible  to  diagnose  with  any  degree  of 
certainty  the  nature  of  the  tumor.  Sarcomata  cause  hse- 
maturia less  frequently,  secondary  growths  more  slowly. 
It  is  likewise  often  quite  impossible  to  diagnose  malig- 
nant from  benign  renal  tumors,  except  by  an  exploratory ; 
incision.  Even  expert  microscopists  difler  oftentimes;, 
about  the  nature  of  the  same  tumor. 

10.  Tumors  of  the  abdominal  walls  are  rare.  Their 
mobility  during  respiration  is  that  of  the  abdominal 
walls.  They  are  more  superficial  than  renal  tumors  and. 
may  be  adherent  to  the  skin. 

11.  Enlargements  of  the  liver.  Hepatic  tumors  rarely 
have  intestine  in  front  of  them,  as  do  renal  tumors. 
There  is  an  absence  of  ballottement  {i. «. ,  the  rocking  back, 
and  forth  of  the  tumor  when  grasped  by  both  hands). 
Renal  tumors  often  allow  the  fingers  to  be  depressed  be- 
tween the  edge  of  the  costal  cartilages  and  the  upper- 
border  of  the  tumor.  These  tumors  develop  compara- 
tively early  an  area  of  dulness  in  the  lumbar  region, 
whereas  tumors  of  the  liver  and  spleen  do  so  only  very 
late,  if  at  all.  A  tongue-shaped,  semi-floating  lobe  of  the- 
liver,  or  a  tumor  developed  in  the  concave  part  of  the- 
liver  is  very  likely  to  cause  error  in  diagnosis;  especially 
so  are  hydatids  in  the  left  lobe  of  the  liver. 

13.  Prom  enlargements  of  the  spleen.  The  enlarged 
spleen  has  no  bowel  in  front  of  it ;  it  generally  presents. 
a  sharp  or  well-defined  edge,  beneath  which  the  fingers 
can  be  depressed,  and  which  is  often  notched.  There  is. 
resonance  between  the  posterior  edge  of  an  enlarged 
spleen  and  the  spinal  column,  and  the  tumor  can  be  traced 
up  under  the  ribs.  A  splenic  tumor  is  movable ;  a  renal 
tumor  may  be  so,  but  in  many  cases  it  is  fixed  in  the 
loin.  A  splenic  tumor  will  not  cause  a  varicocele,  a 
renal  tumor  may. 

13.  Tumors  of  the  suprarenal  capsule.  These  are  not 
usually  of  sufficient  size  to  form  an  abdominal  tumor; 
but,  when  they  do  so,  it  is  not  easy,  if  indeed  it  be  possible, 
to  distinguish  them  from  renal  tumors,  nor  is  it  of  any 
special  importance  to  make  the  dislinction,  since  new 
growths  of  the  adrenal,  when  of  clinical  importance  from 
their  dimensions,  involve  the  kidney,  and  sometimes  ef- 
face it. 

14.  Ovarian  tumors.  Both  solid  and  cystic  tumors  of 
the  kidney  may  be  mistaken  for  ovarian  tumois.  In  an 
ovarian  tumor  the  intestines  lie  behind,  and  both  loins 
are  resonant.  The  tumor  grows  from  below  upward  and 
either  drags  up  the  uterus,  or  can  be  felt  as  a  swelling  in 
the  pelvis  by  vaginal  or  rectal  examination.  In  the 
case  of  an  ovarian  tumor  the  subjective  sensations,  in  the 
beginning  at  least,  are  referred  to  the  pelvis. 

15.  Enlargements  of  the  lymphatic  glands  in  the  near 
neighborhood  of  the  kidney,  when  they  give  rise  to  a. 
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swelling,  have  relations  to  the  colon  very  similar  to  those 
of  a  renal  tumor.  The  independent  enlargement  of  one 
or  more  lumbar  glands  not  forming  part  of  the  tumor,  as 
well  as  the  abruptness  of  the  outline  of  the  swelling,  may 
help  us  in  making  a  diagnosis. 

16.  From  fffical  accumulations  in  the  ctEoum,  sigmoid 
flexure,  or  colon,  renal  tumors  may  be  diagnosed  by  the 
absence  of  intestinal  disturbances,  in  the  latter  condition, 
and  by  tlie  general  abdominal  pains  and  colic,  and  by 
the  enlargement  due  to  flatus,  which  characterize  over- 
distention  of  the  bowel. 

17.  Faecal  abscess,  appendicitis,  will  be  distinguished 
by  the  marked  febrile  disturbance,  the  tenderness,  and  the 
lower  position  of  the  swelling,  which  is  iu  the  iliac  rather 
than  the  renal  region  of  tlie  abdomen. 

18.  Malignant  growths  of  the  large  intestine.  Morris 
remarks  the  close  resemblance  between  a  malignant 
growth  of  the  ascending  or  descending  colon  and  a  renal 
tumor.  He  has  seen  the  two  diagnoses  confused  in  six 
cases.  Cancer  of  the  large  gut  rarely  has  the  form  of  the 
kidney.  It  should  be  suspected  if,  as  is  very  likely  to  be 
the  case,  it  is  associated  with  diarrhoea,  or  possibly  with 
loose,  blood-stained  movements,  or  with  other  intestinal 
symptoms.  The  peristaltic  action  of  the  intestines  may 
sometimes  be  marked.  More  or  less  obstruction  may  be 
present.  But  this  also  may  be  caused  by  the  pressure  of 
arenal  tumor.  An  exploratory  incision  may  be  necessary 
to  determine  the  situation  of  the  growth. 

19.  Tumors  of  the  mesentery  are  more  median,  nearer 
the  navel,  and  the  anterior  parietes,  and  are  more  mov- 
able, especially  in  a  lateral  direction.  They  have  a  zone 
of  resonance  all  around  them,  due  to  their  relation  to  the 
small  intestine. 

20.  Tumors  of  the  pancreas,  whether  cystic  or  cancer- 
ous, are  more  median  in  position,  while  their  chief  mobil- 
ity is  vertical.  They  may  cause  obstruction  of  the  pan- 
creatic and  bile  ducts ;  they  fluctuate  and  often  show  a 
variation  in  tlieir  size  from  day  to  day.  The  colon,  in 
pancreatic  cyst,  is  not  in  front  of  the  tumor,  nor  does  the 
cyst  project  down  so  far  into  the  lower  part  of  the  abdo- 
men as  do  renal  tumors. 

Prognosis. — When  once  the  disease  has  set  in,  the 
growth  advances  steadily.  The  usual  causes  of  death 
are  exhaustion,  hemorrhage,  or  urasmia.  Rarer  causes 
are  ulceration  into  the  peritoneum,  or  into  the  lung  with 
secondary  pulmonary  abscess,  or  secondary  new  growths 
develop  in  the  biain,  vertebral  column,  spinal  cord, 
stomach,  or  intestine.  The  duration  of  the  tumor,  between 
the  discovery  of  the  first  symptom  and  the  date  of  death, 
when  no  operation  has  been  performed,  is  from  three  to 
four  years  for  carcinoma,  and  from  five  to  six  years  for 
sarcoma  (Morris). 

Tkeatment. — Since  death  is  the  inevitable  result  of 
every  malignant  renal  growth  when  left  to  itself,  it  seems 
justitiable  to  adopt  very  radical  measures  for  the  relief 
of  the  condition,  especially  in  view  of  the  fact  that  a  fair 
miaority  may  be  cured,  and  notwithstanding  the  fact  that 
death  may  be  hastened  by  operation  in  some  cases.  The 
results  of  operation  will  be  quoted  later. 

In  general,  we  may  say  that  neplirectomy  is  the  proper 
treatment  for  renal  growths.  Only  in  a  certain  few 
cases  of  benign  growths  is  a  resection  of  the  tumor  alone 
allowable. 

It  goes  without  saying  that  all  those  cases  are  to  be  ex- 
cluded from  operation  in  which  the  growth  has  exceeded 
the  territory  of  the  kidney  itself,  i.e.,  has  extended  into 
the  fatty  capsule,  or  iu  which  the  growth  has  advanced 
into  tlie_  vena  cava,  or  has  infected  the  lymph  glands. 
Ine  difficulty,  however,  is  to  recognize  these  conditions 
Defore  operation.  In  many  cases  it  is  impossible  to  do  so 
and  thehopelessness  of  the  situation  is  only  ascertained  on 
the  operating  table.  As  the  consideration  of  all  these 
questions,  as  well  as  the  discussion  of  the  proper  method 
01  operating  and  of  the  results  which  may  be  expected 
trom  operative  treatment,  is  doubtless  provided  for  by 
the  wnter  on  the  surgery  of  the  kidney,  the  reader  is  re- 
leiTed  to  the  article  entitled  Kidneys,  Surgical  Affections 
0}  m,  for  further  information  on  the  subject. 


Cysts  op  the  Kidney. — For  cysts  due  to  parasites, 
see  under  heading  Kidneys,  Diseases  of :  Parasites. 

(a)  Simple  or  serous  cysts  are  not  very  frequent, 
Brackel  having  collected  twenty-one  cases  out  of  the 
whole  literature,  from  the  year  1865  to  1899.  They  are 
observed  only  in  adults  between  the  ages  of  eighteen  and 
sixty-five.  They  are  usually  solitary  and  may  grow 
to  large  size.  They  cause  no  symptoms  except  those  due 
to  pressure.  They  arise  in  the  cortex  and  project  from  its 
surface,  the  remainder  of  the  kidney  being  healthy  and 
functionating  actively.  Their  contents  arc  various;  tliin, 
clear,  bloody,  or  colloid.  Women  seem  to  be  more  often 
affected  than  men,  in  tlic  proportion  of  about  fourteen 
women  to  six  men.  Their  exact  mode  of  origin  is  un- 
certain. The  diagnosis  is  very  difficult,  as  they  may  be 
mistaken  for  a  number  of  other  kidney  conditions. 
Treatment  consists  iu  tapping  them  when  they  become  so 
large  as  to  cause  discomfort.  If  they  refill  they  may  be 
laid  open  and  the  edges  of  the  cyst  stitched  to  those  of 
the  wound.  This  course,  however,  involves  a  greater 
loss  of  time  before  healing  is  completed  than  if  the  plan 
is  adopted  of  totally  removing  the  cyst  and  its  wall,  the 
cavity  of  which  may  then  be  immediately  obliterated  by 
sutures. 

(J)  Generalcysticdegenerationof  theadultkidney.  In 
this  condition  the  whole  kidney  is  converted  into  a  vast 
number  of  conglomerate  cysts  of  varying  size.  There  is 
scarcely  any  portion  of  the  glandular  structure  which  is 
left  unchanged,  and  the  bulk  of  the  organ  is  very  much 
increased,  while  retaining  its  renal  shape.  The  cysts  do 
not  communicate  with  each  other  nor  with  the  pelvis  or 
calyces.  They  probably  owe  their  origin  to  expansions 
of  parts  of  the  uriniferous  tubules  and  atrophy  of  the 
interstitial  tissue.  Small  portions  of  the  renal  tissue  be- 
tween the  cysts  may  remain  unchanged.  An  important 
fact  seems  to  be  that  the  disease'is  often  an  hereditary 
one.  It  does  not  usually  develop  before  the  fortieth 
year.  There  are  instances,  however,  in  which  the  disease 
has  been  observed  in  children.  In  these  cases  both 
kidneys  have  usually  been  afiected.  Cystic  liver  has 
often  been  observed  as  a  complication,  so  that  this  seems 
almost  like  an  integral  part  of  the  disease. 

Symptoms.' — The  clinical  history  is  much  like  that  of 
Bright's  disease.  Israel  divides  the  cases  into  four 
groups,  as  regards  symptoms: 

1.  A  not  inconsiderable  number  of  cases  have  ursemia 
as  the  first  symptom  to  call  attention  to  the  kidneys. 

3.  Another  class  has  symptoms  referable  to  the  urinary 
apparatus,  such  as  polyuria,  sometimes  hsematuria,  per- 
haps slight  vesical  tenesmus,  thirst  and  dryness  of  the 
mouth,  iu  a  few  cases  oedema. 

3.  Others  have  pronounced  circulatory  disturbances, 
such  as  palpitation,  cardiac  dyspnoea,  due  to  hypertrophy 
and  dilatation  of  the  left  ventricle,  or  dizzy  attacks  due 
to  arteriosclerosis. 

4.  A  fourth  class  complains  of  enlargement  of  the  ab- 
domen with  pressure  symptoms,  anorexia,  vomiting,  ab- 
dominal pains,  etc. 

The  character  of  the  urine  may  also  help  iu  making  the 
diagnosis,  as  it  is  like  that  which  is  observed  in  the 
cases  of  granular  or  contracted  kidney.  It  is  pale,  abun- 
dant, of  low  specific  gravity,  albuminous,  occasionally 
containing  blood  cells  and  coagula,  often  granular  casts. 

By  palpation  in  well-marked  cases  we  find  that  there 
are  enlargements  of  both  kidneys,  and  that  on  their  'sur- 
faces are  different- sized  prominences,  which  are  always 
regularly  spherical,  scarcely  elastic,  seldom  fluctuating. 
The  tumors  are  movable  and  have  respiratory  move- 
ments. 

Treatment  is  based  upon  the  same  principles  as  those 
which  govern  the  treatment  of  acute  nephritis. 

Paranephritic  cysts  do  not  have  their  origin  in  the  kid- 
neys but  encroach  on  the  kidneys  from  without.  Such 
cases  should  be  treated  by  excision. 

B.  PuiMARY  New  Growths  of  the  Kidney  Pelvis. 
— These  are  not  frequently  observed.  Only  two  out  of 
Israel's  70  cases  of  kidney  tumor  arose  from  the  kidney 
pelvis.    J.  Albarran  has  lately  published  the  most  that  is 
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known  about  them.  These  new  growths  are  either  of 
epithelial  character,  or  else  tliey  originate  in  tlie  connec- 
tive tissue.  The  epithelial  new  growtlis  are  either  pa- 
pillomata  or  epithelial  carcinomata.  Albarran  found 
eighteen  of  the  former  and  thirteen  of  the  latter.  The 
papillomata  develop  mostly  at  the  base  of  the  pelvis  and 
project  toward  the  ureter.  They  are  similar  to  those 
which  develop  in  the  bladder,  and  are  usually  mutiple. 
The  epithelial  cancers  naturally  tend  to  infiltrate  the 
kidney  itself.  From  obstruction  of  the  ureter  we  may 
get  hydro-,  pyO",  or  haematonephrosis.  The  non-epithe- 
lial new  growths  develop  either  toward  the  outer  surface 
of  the  kidney  pelvis,  or  else  they  grow  into  its  cavity 
or  into  the  ureter.  Albarran  found  among  7  cases, 
4  rhabdomyoma,  1  myxoma,  1  angiosarcoma,  and  1  en- 
nlothelioma.  The  symptoms  of  these  new  growths  are 
not  only  those  of  ha;maturia,  pain,  and  tumor  forma- 
tion, but  in  addition  a  prominent  symptom  is  that  of 
retention  of  either  blood  or  urine  in  the  renal  pelvis. 
Tumor  cells  may  be  discovered  in  the  urine  obtained 
from  the  ureter  of  the  affected  side  by  ureteral  cathe- 
terization ;  or,  by  the  cystoscope,  tumor  villi  may  possibly 
be  seen  projecting  out  of  the  ureteral  opening  into  the 
bladder.  Simple  pedunculated  papillomata  should  be 
excised,  while  malignant  tumors  require  a  nephrectomy 
with  removal  of  the  greater  part  of  that  ureter, 

C.  Tdmoks  op  the  Kidney  Capsule. — Paranephritic 
tumors  are  divide<i  into  three  groups:  1.  Tumors  of  the 
connective-tissue  type;  2.  Tumors  of  the  adrenal;  3. 
Paranephritic  cysts. 

1.  Tumors  of  the  connective-tissue  type  are  very  vari- 
ous, and  we  may  find  lipoma,  fibroma,  myxoma,  sarcoma, 
etc.  A  separate  description  of  these  is  hardly  necessary. 
As  to  their  symptoms  we  may  say  that  they  grow 
insidiously  and  without  pain,  and  the  first  thing  noticed 
is  an  abdominal  swelling.  The  non-malignant  tumors 
are  often  very  movable.  The  sarcomata  tend  to  contract 
very  firm  adhesions.  Only  after  they  attain  very  large 
size  do  we  get  pain,  due  to  pressure  upon  the  lumbo-sacral 
nerves.  Changes  in  the  urine  do  not  occur  till  pressure 
takes  place,  and  hsEmaturia  is  very  rare.  In  fifteen  per 
cent,  a  history  of  gastro-intestinal  disturbances  has  been 
noted;  these  disturbances  are  due  to  pressure.  Puncture 
of  the  growth  furnishes  negative  results.  Emaciation 
is  extreme  when  the  tumor  reaches  a  large  size.  Extir- 
pation constitutes  the  only  available  treatment. 

2.  Tumors  of  the  adrenal.  These  are  very  hard  to  dis- 
tinguish from  those  of  the  kidney,  not  only  patholog- 
ically but  clinically.  The  primary  new  growths  of  the 
adrenal,  large  enough  to  cause  an  abdominal  tumor,  are 
rare.  They  consist  of  three  varieties:  (a)  A  purely 
glandular  proliferation,  (b)  Large  adenoma,  (c)  Malig- 
nant growths,  cancer,  sarcoma. 

Symptoms. — The  most  frequent  is  marked  loss  of  flesh 
and  strength;  then  next  in  order  come  gastro-intestinal 
disturbances  and  pain  in  various  parts  of  the  body  (Mayo 
Robson  says  particularly  in  "  shoulder  tip  ").  The  circu- 
latory system  and  skin  are  not  usually  involved  as  in 
Addison's  disease.  Haematuria  is  not  present,  nor  are 
any  urinary  symptoms,  till  the  kidney  itself  becomes  in- 
volved. The  growths  increase  rapidly  and  produce  me- 
tastases early. 

Treatment  consists  in  extirpation,  provided  exploration 
shows  that  an  extension  of  the  disease  has  not  taken 
place. 

3.  Paranephritic  cysts.  The  recorded  cases  are  very 
few,  but  have  been  classified  as  follows;  (1)  Serous  cysts; 
(2)  blood  cysts ;  (3)  hydatid  cysts. 

Clarence  Arthur  Mo  WilUnms. 
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KIDNEYS,  DISEASES  OF:  NEPHRITIS.— (Synonym: 
Briglit's  Due(ise.)—Mt\\o\xg\i  Aetius  (died  367  a.d.), 
Avicenna  (980-1036),  and  Van  Helmont  (1577-1644)  attrib- 
uted certain  cases  of  dropsy  to  disease  of  the  Kidneys,  and 
although  Cotunnius  (1736-1822),  in  1770,  discovered  that 
the  urine  of  dropsical  patients  is  coagulable  by  heating, 
our  first  insight  into  the  true  nature  of  the  non-suppu- 
rative  diseases  of  the  kidneys  dates  from  the  memorable 
publications  by  Richard  Bright  (1789-1858),  in  1837  and 
subsequently.  It  is  true  that  Wells  (1757-1817),  in  1806, 
Blackall  (1771-1860),  in  1813,  and  Alison  (1790-1859),  in 
1820,  anticipated  somewhat  the  observations  of  Bright, 
but  the  reports  of  these  writers  were  fragmentary  and 
their  reasoning  was  in  large  part  erroneous.  Bright,  how- 
ever, demonstrated  the  dependence  of  dropsy  and  albu- 
minuria upon  disease  of  the  kidneys ;  he  recognized  the 
relationship  of  the  symptoms  to  the  disease,  and  he  de- 
scribed accurately  the  lesions  in  the  kidneys.  Indeed, 
such  were  the  profoundness  of  his  knowledge  and  the  ac- 
curacy of  his  observations  that  many  of  his  statements 
have  withstood  the  searching  inquiries  of  more  recent 
times.  Bright  recognized  that  although  albuminuria 
and  dropsy  are  the  characteristic  symptoms  of  certain 
diseases  of  the  kidneys,  in  some  cases  the  amount  of  al- 
bumin may  be  small  and  the  dropsy  slight  or  altogether 
absent ;  he  described  many  of  the  associated  phenomena, 
such  as  urromia  and  the  cardio-vascular  changes,  and 
many  of  the  complications,  such  as  blindness,  apoplexy, 
inflammation  of  the  serous  membranes,  etc.  Thus  it  ex- 
cites little  wonder  that  the  acute  and  chromic  non-sup- 
l^urative  diseases  of  the  kidneys,  usually  but  not  always 
associated  with  albuminuria  and  dropsy,  and  frequently 
attended  by  characteristic  lesions  in  certain  other  organs, 
notably  the  cardio-vascular  apparatus,  have  come  to  be 
known  as  Bright's  disease. 

The  original  observations  of  Bright  soon  received 
abundant  confirmation  in  different  parts  of  the  world, 
and  diseases  of  the  kidney  became  the  subject  of  much 
study  and  discussion.  The  most  noteworthy  of  the  early 
contributions  to  the  subject  are  tliosc  by  Christison  (1829), 
Gregory  (1831),  Osborne  (1834),  Rayer  (1839),  and  Roki- 
tansky,  the  last-named  writer  describing  the  amyloid 
kidney  in  1842.  The  earliest  investigations  of  the  mi- 
nute anatomy  of  the  changes  in  the  kidneys  in  nephritis 
were  made  by  Henle  (1847),  and  subsequently  by  Rein- 
hardt  (1859),  Prerichs  (1851),  Johnson  (1852),  Virchow 
(1852),  Vogel  (1852),  Wilks  (1852),  Traube  (1856),  Dickin- 
son (1860),  Rosenstein  (1860),  and  Grainger  Stewart 
(1868), — Johnson,  in  particular,  directing  attention  to  the 
changes  in  the  blood-vessels.  In  1872,  Gull  and  Sutton, 
studying  anew  the  changes  in  the  blood-vessels,  described 
their  now  well-known  arterio-capillary  fibrosis  and  em- 
phasized the  importance  of  alterations  in  the  blood-ves- 
sels in  the  production  of  cirrhosis  and  atrophy  of  the 
kidneys.  Later,  Kelsh  (1874),  Bartels  (1876),  Bamberger 
(1879),  Mahomed  (1879),  Aufrecht  (1879),  Weigert  (1879), 
and  others  contributed  important  articles  on  the  subject. 
The  literature  is  now  voluminous.  Among  the  most  im- 
portant contributions  during  the  last  two  decenniums 
are  those  by  AVagner,  Rosenstein,  Stewart,  Saundby, 
Ziegler,  von  Kahlden,  Dickinson,  Dclafield,  Tyson,  Coun- 
cilman, Senator,  Tirard,  and  many  others. 

Now,  although  most  writers  are  agreed  as  to  what  con- 
stitutes Bright's  disease,  there  is  no  unanimity  of  opinion 
as  regards  the  classification  of  the  different  forms  of 
Bright's  disease— the  basis  of  different  classifications 
being  etiological,  anatomical,  or  clinical  factors,  or  a 
combination  of  two  or  all  three  of  these  factors.  The 
following  classification  is  believed  to  be  comprehensive, 
to  accord  with  the  anatomical  findings  and  with  the  clini- 
cal course  of  the  disease,  and,  in  so  far  as  is  possible  and 
desirable  at  the  present  time,  it  takes  cognizance  of  etio- 
logical factors : 
I.  Acute  nephritis. 

(a)  Acute  toxic  or  degenerative  nephritis.  (Cloudy 
swelling  or  parenchymatous  degeneration  of  the 
kidney.) 

(6)  Acute    diffuse   nephritis.     (Acute    parenchyma- 
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tous,  exudative,  catarrhal,  desquamative,  glomena- 
lar,  tubular,  or  hemorrhagic  nephritis.) 

(c)  Acute  interstitial  non-suppurative  nephritis. 

(d)  The  kidney  of  pregnancy. 
II.  Chronic  nepliritis. 

{a)  Chronic  diffuse  non-indurativo  nephritis.  (Sub- 
acute and  clu'onic  parenchymatous,  e.\udative,  ca- 
tarrhal, desquamative,  glomerular,  tubulai-,  or 
hemorrhagic  nephritis;  the  large  white  kidney; 
the  large  red,  mottled,  or  variegated  kidney.) 
(5)  Chronic  diffuse  indurative  nephritis.  (Sclerosis 
of  the  kidney.) 

1.  Secondary  chronic  indurative  (or  interstitial) 
nephritis.  (Late  stage  of  chronic  parenchy- 
matous nephritis;  the  small  white  kidney; 
the  white  granular  kidney;  the  secondarily 
contracted  kidney.) 
3.  Primary  chronic  indurative  (or  interstitial) 
nephritis.  (The  red  granular  kidney,  the 
gouty  kidney,  the  primarily  contracted  kid- 
ney, the  genuine  contracted  kidney.) 
3.  Arterio-sclerotic  nephritis.  (The  senile  kid- 
ney.) 

I.  Acute  NicpiiiiiTis. 

Miology  and  Pathogenesis. — Acute  nephritis  may  occur 
at  any  age,  though  it  is  more  common  before  than  after 
the  age  of  forty  years.  Aside  from  the  kidney  of  preg- 
nancy, males  are  more  frequently  affected  than  are  fe- 
males. Exposure  to  the  inclemencies  of  the  weather  is 
still  looked  upon,  by  some  clinicians,  as  an  important 
etiological  factor.  The  clinical  association  cannot  be  de- 
nied, though  its  importance  has  been  much  overestimated 
and  its  mode  of  operation  is  still  unknown.  With  more 
or  less  reason,  it  has  been  said  to  act  by  favoring  the  re- 
tention of  certain  cxcrementitious  products,  by  causing  a 
reflex  congestion  of  the  kidneys,  by  giving  rise  to  certain 
alterations  in  the  albuminous  constituents  of  the  blood  in 
consequence  of  which  they  become  non-assimilable  and 
irritating,  and  by  producing  hemolysis  analogous  to  that 
which  occurs  in  some  cases  of  paroxj'smal  hfemoglobi- 
nuria.  Aside  from  (and  possibly  including)  such  expos- 
ure to  the  inclemencies  of  the  weather,  acute  nephritis  is 
due  to  autogenous  or  exogenous  intoxication  or  infection 
of  the  kidneys — the  different  forms  of  acute  nephritis 
being  the  result  of  differences  in  the  amount,  nature 
(virulence),  and  duration  of  action  of  the  toxic  or  infec- 
tive agent  on  the  one  hand,  and  of  the  reaction  of  the 
kidneys  on  the  other  hand.  The  most  important  of  these 
etiological  factors  are  the  febrile  infective  diseases — all  of 
which  are  capable  of  giving  rise  to  the  different  forms  of 
acute  nephritis.  Doubtless  almost  all  cases  of  infective 
disease  are  attended  by  more  or  less  decided  alterations  in 
the  kidneys — alterations  the  consequence  of  the  elimina- 
tion of  toxins  b.y  the  kidneys,  but  alterations  in  some 
cases  so  slight  as  to  give  rise  to  no  clinical  manifestations. 
The  mildest  cases  that  are  recognizable  clinically  are 
cases  known  usually  as  cases  oi  febrile  albuminuria. 

Infective  diseases,  such  as  varicella,  measles,  rubella, 
and  epidemic  parotitis,  may  provoke  acute  nephritis,  but 
it  is  more  common  and  more  severe  in  the  infective  an- 
ginas, influenza,  typhoid  fever,  typhus  fever,  diphtheria, 
pneumonia,  erysipelas,  septica;mia,  acute  or  infective 
endocarditis,  smallpox,  rheumatic  fever,  relapsing  fever, 
cerebro-spinal  meningitis,  plague,  dysenteiy,  acute  infec- 
tive jaundice  (Weil's  disease),  tuberculosis;  in  certain 
erythematous  and  purpuric  affections ;  in  impetigo,  pus- 
tular eczema,  etc.  It  is  especially  common  in  scarlet 
fever,  yellow  fever,  and  cholera,  and  it  may  occur  in 
vaccinia,  malaria,  syphilis,  etc.  In  most  of  these  dis- 
eases the  kidney  lesions  are  the  result  of  the  action  of  a 
toxin  elaborated  by  the  provoking  bacteria  and  elimi- 
nated by  the  kidneys.  In  some  cases,  however,  cases  in 
which  bacteremia  occurs,  the  kidney  lesions  are  the  result 
also  of  the  direct  action  of  bacteria  which,  circulating  in 
the  blood,  are  brought  into  direct  contact  with,  and  are 
eliminated  by,  the  kidneys — in  some  cases  in  exceedingly 


large  nimibers,  as,  for  instance,  in  from  twenty -five  to 
fifty  per  cent,  of  all  cases  of  typhoid  fever.  In  cases  in 
which  the  pyogenic  bacteria  are  the  offending  agents  sup- 
purative lesions  (which  will  be  discussed  elsewhere)  may 
be  produced.  In  addition  to  these  bacterial  poisons, 
acute  nephritis  may  be  caused  by  certain  metabolic  poi- 
sons, such  as  leucomaYns;  by  certain  more  or  less 
imperfectly  understood  toxic  products  of  perverted 
metabolism,  such,  for  instance,  as  are  associated  with 
gout,  diabetes,  jaundice,  hsemoglobinsemia,  extensive 
burns,  etc. ;  by  certain  chemical  substances  (non-biologi- 
cal poisons),  sucli  as  spices,  ether,  chloroform,  alcohol, 
turpentine,  corrosive  sublimate,  arsenic,  phosphorus, 
cantharides,  sulphuric  acid,  nitric  acid,  hydrochloric 
acid,  oxalic  acid,  carbolic  acid,  sahcylic  acid,  petroleum, 
potassium  chlorate,  the  chromates,  etc.,  many  of  which 
act  by  inducing  haemolysis;  by  anaemia — primary  and 
secondary  and  that  following  hemorrhage ;  and  by  preg- 
nancy. In  general,  the  toxic  agents  and  anaemia  give  rise 
to  degenei-ative  lesions,  whereas  the  infective  agents  give 
rise  to  both  degenerative  and  inflammatory  lesions.  In 
addition,  some  of  the  toxins  appear  to  possess  a  selective 
action  in  that  one  will  implicate  especially  the  epithe- 
lium of  the  glomeruli,  another  the  epithelium  of  the  tu- 
bules, whereas  in  other  cases  the  connective  tissue  ap- 
pears to  be  especially  the  object  of  attack. 

Patliological  Anatomy. — The  kidney  in  acute  nephritis 
exhibits  all  gradations  from  the  mildest  degenerative 
lesions  to  intense  widespread  inflammatory  and  degener- 
ative lesions;  from  the  slight  lesions  of  short  duration  to 
the  severe  lesions  that  permanently  damage  the  organ. 
In  consequence  the  kidney  presents  quite  different 
aspects  in  different  cases.  In  the  mild  cases,  cases  pre- 
senting the  slightest  degenerative  lesions — acute  toxic  w 
degenerative  nepliritis,  the  kidney  may  be  scarcely  in- 
creased in  size,  and  it  may  present  no  noteworthy 
deviations  from  the  normal.  In  the  more  severe  cases, 
cases  of  moderate  severity,  the  kidney  is  somewhat  en- 
larged, more  or  less  congested,  and  the  cortex  slightly 
swollen,  pale  grayish-red  in  color,  and  opaque.  In  the 
extremely  sevei-e  cases — acute  diffuse  nephritis — the  kid- 
ney may  be  twice  its  natural  size,  weighing  250  gm.  or 
more.  The  capsule  usuallj'  is  tense  and  thinned;  it 
strips  readily  and  leaves  a  smooth  surface  that  varies 
much  in  color.  In  the  severe  and  very  acute  cases  it  is 
dark  reddish-brown  in  color  (hyperaemic  or  hemorrhagic 
kidney);  in  the  less  severe  forms  and  in  the  later  stages 
of  the  severer  forms  it  is  pale  grayish  or  grayish-red  in 
color  (ana;mic  kidney) ;  in  other  cases  it  presents  a  com- 
bination of  these  (mottled  or  variegated  kidney).  In 
addition  to  markedly  congested  stellate  veins,  the  surface 
of  the  kidney  usually  presents  certain  dark  red  spots  or 
streaks  referable  to  foci  of  hemorrhage.  On  section,  the 
kidney,  if  enlarged,  is  softer  than  normally,  somewhat 
opaque  (as  though  cooked),  oedematous,  and  friable;  if 
the  lesions  be  very  acute  the  organ  drips  blood.  The 
cortex  is  swollen  and  increased  in  thickness,  the  normal 
striations  are  obscured,  and  the  color  corresponds  with 
t  he  color  of  the  surface.  The  glomeruli  may  or  may  not 
be  distinct.  In  some  cases,  especially  in  scarlatinal  ne- 
phritis, they  are  very  distinct  (glomerulo-tiephritis),  ap- 
pearing as  minute  pale  grayish  or  dark  reddish  (hemor- 
liiagic)  points.  Contrasting  with  the  frequently  pale 
cortex  the  pyramids  are  usually  congested.  In  some 
cases,  however,  the  pyramids  are  pale,  only  the  boundary 
zone  being  congested. 

Patliological  Histology. — Microscopically  the  lesions  in 
acute  nephritis  usually  affect  all  the  structures  of  the 
kidney — acute  diff\se  nephritis.  In  some  cases,  however, 
the  lesions  are  wholly  or  almost  wholly  confined  to  the 
parenchyma — acu.te  toxic  or  degenerative  nephritis,  which 
fact  suggests  that  the  first  changes  in  the  kidney  in 
nephritis  are  in  the  epithelium.  In  other  cases  the  le- 
sions are  especially  conspicuous  in  the  interstitial  tissue— 
acute  interstitial  nonsuppurative  nephritis. 

(a)  Acute  Toxic  oi{  Dkgbkbrative  Nephritis. — In 
this  form  of  nephritis,  aside  from  slight  changes  in  the 
blood-vessels  and  the  interstitial  tissue  present  in  some 


331 


Kidneys. 
Kidneys. 


REFERENCE   HANDBOOK   OF   THE  MEDICAL   SCIENCES. 


cases,  the  lesions  are  confined  to  the  renal  epithelium  (that 
of  the  tubules  as  well  as  that  of  the  Malpighian  bodies), 
and  they  consist  of:  cloudy  swelling  (swelling  and  granu- 
lation of  the  cellular  protoplasm),  which  is  common  in 


Fig.  3061.— .Acute  Parenchymatous  Degeneration  of  the  Kidney  Epithelium 
from  a  Case  of  Yellow  Fever,  a,  Swollen  and  granular  epithelium  des- 
quamating and  disintegrating;  Ii,  hyaline  material  in  the  lumen  of  the 
tubule.    CDelalleld  and  Prudden.)     . 

most  of  the  acute  infective  diseases  (Fig.  3061);  fatty  de- 
generation (fat  droplets  in  the  cellular  protoplasm  and 
alterations  in  the  nuclei),  which  is  common  in  the  severer 
infections,  in  certain  intoxications,  such  as  phosphorus 
poisoning  and  the  like,  and  in  severe  anaemias  (Fig. 
3062) ;  hydropsical  degeneration  (swelling  of  the  cellular 
protoplasm  and  vacuole  formation),  and  complete  necro- 
sis, which  occur  in  the  severest  infections  such  as  cholera, 
and  in  certain  intoxications,  such  as,  cantharidal  poison- 
ing, corrosive-sublimate  poisoning,  etc.  These  lesions 
are  but  different  grades  of  tlie  one  process,  and  they  may 
be  found  singly  or  in  combination. 

(b)  Acute  Diffuse  Nephritis. — In  this  form  the  le- 
sions, though  widespread,  are  frequently  exaggerated  in 
foci,  and  they  involve  especially  the  parenchyma — 
whence  the  common  term,  parenchymatous  nephritis.  In 
some  cases  the  lesions  are  especially  conspicuous  in  the 
glomeruli — glomerular  nephritis;  in  other  cases,  in  the 
tubules — tubular  'nephritis.  The  changes  in  the  tubules 
are  chiefly  degenerative — the  cloudy  swelling,  fatty  de- 
generation, dropsical  degeneration,  and  necrosis  (karyoly- 
sis  and  karyorrhexis)  already  mentioned.  These  are  usu- 
ally of  a  high  grade,  though  one  or  the  other  may 
predominate  in  different  cases,  and  they  involve  espe- 
cially the  epithelium  of  the  convoluted  tubules — the 
epithelium  of  the  straight  and  collecting  tubules  being 
for  the  most  part  normal  or  but  slightly  altered.  Des- 
quamation is  common,  sometimes  excessive.  In  some 
cases  evidences  of  regeneration  of  the  epithelium  in  the 
form  of  mitotic  figures  are  present  to  a  slight  extent. 
Here  and  there  the  lumen  of  tlie  tubules  is  more  or  less 
obstructed,  in  some  places  completely  occluded  and  in 
consequence  dilated,  by  swollen  and  desquamated  epi- 
thelium, coagulated  and  finely  granular  albumin,  fat 
granules,  erythrocytes,  leucocytes  (mostly  moncmuclear), 
hyaline  and  other  tube  casts,  and  detritus.  The  changes 
in  the  glomeruli  vary  much,  depending  upon  the  severity 
of  the  process.  In  some  mild  cases  they  reveal  little  or 
no  deviation  from  the  normal.  Usually,  however,  the 
blood-vessels  of  the  glomerulus  are  dilated  and  overfilled 
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with  blood,  in  some  cases  with  a  disproportionately  large 
number  of  leucocytes  that  may  present  fatty  degener- 
ation and  fragmentation  of  the  nuclei.  The  endothelium 
of  the  vascular  tuft  is  frequently  swollen  and  prolifer- 
ating (intracapillary  glomerulitis),  and  this,  to- 
gether with  the  very  cf)mmcn  hyaline  thrombosis, 
gives  rise  to  considerable  obstruction  to  the  blood 
current,  and  seriously  compromises  the  nutrition  of 
the  tubular  structures.  In  some  cases  the  cavity 
of  the  capsule  of  Bowman  contains  a  small  amount 
of  an  albuminoid  or  hyaline  material  that  is  usually 
crescent-shaped.  In  more  severe  cases,  in  addition 
to  the  foregoing,  botli  degenerative  and  prolifer- 
ative changes  in  the  epithelium  of  the  capsule  oc- 
cur (Fig.  3063).  These  implicate  both  the  epithe- 
lium of  the  glomeruhis  as  well  as  that  lining  the 
capsule.  Usually  both  are  implicated,  though 
the  changes  in  the  capsular  epithelium  may  be 
much  the  less  marked.  The  degenerative  changes 
are  similar  to  those  that  affect  the  tubular  epithe- 
lium. The  proliferation  of  the  epithelium  it  some- 
times so  marked  as  to  warrant  the  term  piolijer- 
ative  or  desquamative  glomerulitis.  In  severe  cases 
the  capsule  is  filled  with,  and  the  vascular  tuft  is 
compressed  by,  an  exudate  that  consists  of  pro- 
liferated and  desquamated  epithelium,  coagulated 
albuminoid  or  hyaline  material,  cell  detritus,  ery- 
throcytes, leucocytes,  fat  droplets,  etc.  (Fig.  3064). 
In  hemorrhagic  cases  intracapsular  ex.travasation 
of  blood  may  be  excessive.  In  consequence  cf  des- 
quamation of  the  glomerular  epithelium  and  of 
changes  in  the  capillary  loop  itself  the  permeabil- 
ity of  the  vessels  becomes  increased  and  the  albu- 
minous constituents  of  the  blood  find  their  way 
into  the  urine.  In  other  cases,  in  consequence  of 
more  destructive  changes  the  glomerulus  is  ren- 
dered entirely  functionless.  The  changes  in  the 
interstitial  tissue  vary  much  in  different  cases. 
In  c>ises  of  toxic  or  degenerative  nephritis  they  may 
be  entirely  or  almost  entirely  absent.  Usually,  how- 
ever, there  are  dilatation  of  the  blood-vessels,  swell- 
ing and  oedema  of  the  interstitial  tissue  (especially  in 
septic  cases) — whence  the  tubules  appear  more  widely 
separated  than  in 
health — and  cellular 
exudation  (Fig. 
3065).  The  cellular 
exudation  consists  of 
emigrated  leucocytes 
(mostly  mononu- 
clear),  erythrocytes, 
prolifei'ated  fixed 
connective-  tissue 
cells,  and  plasma 
cells.  In  most  cases 
this  exudate  is  con- 
fined to  the  cortex 
tlirough  which  it  is 
distributed  more  or 
less  uniformly,  or,  as 
is  more  frequently 
the  case,  it  is  collect- 
ed in  more  or  less 
circumscribed  foci. 
Usually  it  is  more 
marked  about  the  in- 
terlobular veins  and 
the  stellate  veins,  at 
the  inner  boundary  of 
the  cortex,  and  about 
the  Malpighian  cap- 
sules. In  severe 
cases,  hemoi'rhages 
may  occur,  not  only 

into  the  Malpighian  capsules  and  the  tubules,  as  already 
mentioned,  but  also  into  the  interstitial  tissues.  These 
are  especially  common  in  the  nephritis  known  as  acute 
liemorrhagic  nephritis. 


Fig.  3%3.— Fatty  Degeneration  of  the 
Epii  helium  of  the  Convoluted  Tubules 
of  the  Kidney.  The  fat  droplets  are 
stiiined  black  with  osmic  acid.  (Dela- 
fleld  and  Prudden.) 
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(c)  ActJTE  Interstitial  NoN-SuppuKATivE  Nephritis 
is  "an  acute  inflammation  of  the  kidney  characterized  by 
cellular  and  fluid  exudation  in  the  interstitial  tissues  ac- 
companied by,  but  not  dependent  on,  degeneration  of  the 
epithelium ;  the  exudation  is  not  purulent  in  character 
and  the  lesions  may  be  both  diffuse  and  focal "  (Coun- 
cilman). This  form  of  nephritis,  Avhich  occnrs  in  the 
infective  diseases,  especially  in  scarlet  fever  and  diph- 
theria, but  also  in  typhoid  fever,  etc.,  was  described  first 
by  Biermer,  and  later  by  Wagner,  who  gave  it  the  name 
of  acute  lymphomatous  nephritis.  More  recently  it  has 
been  studied  by  Councilman,  who  states;  "The  disease  is 
characterized  by  general  and  focal  infiltration  of  the  in- 
terstihal  tissue  of  the  kidney  with  cells  which  correspond 
to  those  which  Unna  lias  described  under  the  name  of 
plasma  cells.  The  focal  character  of  the  infiltration  is 
marked-,  even  in  cases  in  which  all  the  parts  of  tlie  kid- 
ney show  some  interstitial  cellular  infiltration,  the  cells 
are  most  abundant  in  certain  foci.  These  foci  are  found 
in  three  places :  in  the  boundary  zone  of  the  pyramids, 
in  the  subcapsular  region  of  the  cortex,  and  around  the 
glomeruli.  A  considerable 
number  of  cases  is  found  in 
which  tlie  blood-vessels  of  the 
boundary  zone  of  the  pyra- 
mids contain  numbers  of 
lymphoid  and  plasma  cells 
without  any  infiltration  of 
the  interstitial  tissue.  The 
new  cells  in  the  interstirial 
tissued  are  due  to  emigration 
from  the  blood-vessels  and 
multiplication  by  mitotic  di- 
vision of  the  cells  which  have 
emigrated.  The  cells  can 
emigrate  as  plasma  cells  or  as 
lymphoid  cells,  and  the  latter 
may  change  into  plasma  cells 
in  the  tissues.  .  No  ade- 
quate explanation  is  found 
for  the  focal  character  of  the 
lesions  in  the  kidneys." 

((?)  The  Kidney  "op  Preg- 
nancy is  a  peculiar  con- 
dition of  the  kidneys 
occurring  in  pregnant 
women — a  condition  to 
be  distinguished  from  a 
nephritis  antecedent  to 
the  pregnancy,  and  a  ne- 
phritis occuri-ing  in  the 
course  of  pregnancy  and  attributable  to  the  etio- 
logical factors  already  mentioned.  It  develops 
especially  in  the  second  half  of  pregnancy,  in  young 
primipai'se,  and  in  twin  pregnancies.  Its  nature  is 
not  understood.  It  has  been  ascribed  to  increased 
intra-abdominal  and  intrapelvio  pressure  e.xerted 
especially  on  the  renal  veins,  on  the  ureters,  and  on 
the  ccrliac  ganglion  (occasioning  renal  anremia  in 
consequence  of  reflex  contraction  of  the  renal  ar- 
teries); to  bacterial  infection  and  toxaemia;  to  auto- 
intoxication— the  consequence  of  the  inability  of  the 
kidneys  to  serve  as  cmunctories  for  both  the  mother 
and  the  foetus,  etc.  Writers  are  not  agreed  as  to 
whether  the  lesions  are  purely  degenerative  or 
degenerative  and  inflammatory.  The  kidney  varies 
in  appearance  in  different  cases  and  it  is  scarcely 
to  be  distinguished  from  some  cases  of  acute  diffuse 
nephritis.  It  is  usually  enlarged,  its  capsule  strips 
readily,  revealing  a  smooth,  pale,  usually  3'ellowisli 
surface.  On  section  tUe-cartex-is-somewJiat  swollen. 
Microscopically  the  most  conspicuous  lesions  are 
retrograde  changes  similar  to  those  already  men- 
tioned. Usually  the  lesions  in  the  interstitial  tis- 
sues are  slight. 

Symptoms. — Acute  toxic  or  degenerative  nephritis  may 
Tun  its  usually  short  and  benign  course  entirely  devoid 
of  symptoms  and  without  noteworthy  alterations  in  the 


urine.  _  The  general  manifestations  of  the  intoxication  or 
infection  that  gives  rise  to  the  kidney  lesions  may  be  not 
in  the  least  aggravated.  Slight  dull  pain  in  the  lumbar 
regions  may  be  complained  of,  but  the  morbid  condition 


Fig.  3064.--Acute  Diffuse  Nephritis  Following  Scarlatina.  Swollen 
cells  are  seen  upon  tbe  capillary  tuft  and  lining  Bowman's  capsule. 
Polyhedral  and  flattened  cells  lie  in  masses  between  the  capsule 
and  the  tuft,  the  latter  has  been  pressed  upon  by  the  cells  and  other 
exudate  within  the  capsule.    (Delafleld  and  Prudden.) 

of  the  kidneys  is  detected  only  by  examining  the  urine. 
The  development  of  slight  albuminuria  during  the  course 
of  any  of  the  well-known  infective  diseases  warrants  the 
assumption  of  the  existence  of  such  toxic  degeneration 
of  the  renal  epithelium — a  condition  usually  recognized 
clinically  as  febrile  albuminuria.  The  albuminuria,  how- 
ever, is  probably  due  to  the  action  of  a  toxin  rather  than 
to  the  fever,  though  this  may  be  a  contributing  factor. 
The  urine  in  these  cases  reveals  the  characteristics  of 
febrile  urine  generally;  it  is  dimini.^hed  in  amount,  tur. 
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Tig.  30B3.  —  Acute  Diffuse  Ne- 
phritis. Swelling  of  the  cells 
covering  the  capillary  tufts 
and  lining  Bowman's  capsule. 
(Delafleld  and  Prudden.) 


Fig.  3065.— Acute  Diffuse  Nephritis,  with  Sero-flbrinous  Exudate  and  Catarrh 
of  the  Uriniferous  Tubules  (from  a  man  who  died  of  suppuratire  medias- 
tinitis  and  pleuritis  with  nephritis  on  the  tenth  day  after  the  beginning  of 
the  disease),  a.  Stroma  distended  by  fluid  and  iriflltrated  with  granules, 
filaments  of  fibrin,  and  several  tat  droplets ;  I),  capillaries ;  c,  epithelium  of 
the  convoluted  tubules,  in  part  fatty  and  desquamating ;  fJ,  desquamated 
epithelial  cells  in  a  looped  tubule ;  e,  granular  and  fatty  detritus  in  a  looped 
tubule,  the  epithelium  of  which  still  remains  but  is  the  seat  of  cloudy  swell- 
ing: /,  hyaline  tube  cast  in  a  convoluted  tubule;  (7,  round  cells.  X  350. 
(Ziegler.) 

bid,  of  high  color,  increased  specific  gravity  (1.033  or 
more),  and  markedly  acid  in  reaction ;  it  contains  an  ex- 
cess of  solids  and  a  small  amount  or  merely  a  trace  of  al- 
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bumin;  and  it  deposits  a  slight  sediment  tliat  contains  a 
few  leucocytes  and  usually  a  few  hyaline  tube  casts. 
With  cessation  of  the  toxic  or  infeclive  process  the  uri- 
naiy  conditions  revert  to  the  normal.  In  severe  cases, 
such  as  may  occur  in  cholera,  corrosive-sublimate  poi- 
soning, cantharidal  poisoning,  etc.,  anuria  may  develop 
speedily  and  lead  to  a  fatal  termination. 

Acute  diiluse  uepiiiitis  may  develop  more  or  less  insid- 
iously in  the  course  of  someone  of  the  infective  diseases, 
or  it  may  come  on  suddenly,  as,  for  instance,  after  a 
debauch  and  ex  posuro  to  the  inclemencies  of  the  weather. 
In  either  case  its  existence  is  revealed  by  oedema  or  by 
changes  in  the  urine  or  by  both.  The  general  symptoms 
are  by  no  means  characteristic.  If  the  disease  develops 
after  a  debauch  and  exposure,  there  may  be  sudden  and 
rather  high  fever  (101'-103°  P.),  associated  or  not  with 
chilliness,  pain  in  the  back,  and  possibly  nausea  and 
vomiting.  If  it  develops  during  the  course  of  one  of  the 
infective  diseases,  the  fever  of  the  infective  disease  may 
be  not  in  the  least  disturbed.  Frequently,  however, 
there  is  some  increase  in  the  fever.  In  general,  children, 
rather  than  adults,  are  likely  to  have  fever,  especially  in 
scarlatinal  nephritis.  In  these  cases  the  fever  is  usually 
moderate,  and  it  may  last  for  from  several  days  to  a  week. 
An  initial  convulsion  in  children  is  not  uncommon.  Local 
symptoms,  such  as  lumbar  pain  and  tenderness,  frequent 
micturition,  vesical  tencsnms,  etc.,  may  be  present, 
though  they  are  frequently  absent. 

CEdema  is  one  of  the  characteristic  signs  of  acute 
nephritis.  Though  it  may  be  detected  by  careful  exami- 
nation in  some  cases  in  which  it  is  thought  to  be  absent, 
it  is  not  invaiiably  present.  Its  absence  in  some  of  the 
cases  of  nephritis,  in  some  of  the  cases  of  severe  nephritis 
that  occur  during  the  course  of  infective  diseases,  such 
as  diphtheria,  typhoid  fever,  pneumonia,  sepsis,  etc., 
is  noteworthy  and  suggests  the  wisdom  of  frequently 
examining  the  urine.  It  sometimes  comes  on  slowly, 
the  patient  becoming  gradually  swollen  and  pale;  in 
other  cases  it  develops  suddenly,  coming  on  within 
twenty-four  hours  of  the  onset  of  the  disease,  and  con- 
stituting the  earliest  and  most  obtrusive  sign,  especially 
after  a  debauch,  in  scarlet  fever,  etc.  Usually  it  de- 
velops coincidentally  with,  rarely  before,  the  lessening  in 
the  quantity  of  urine.  It  varies  much  in  degree  in  dif- 
ferent cases,  and  it  bears  no  relationship  to  the  amount 
of  the  urine  or  to  the  amount  of  albumin.  Usually  it 
develops  first  in  the  eyelids ;  then  in  the  face  generally ; 
then  about  the  ankles,  in  the  hands,  in  the  legs,  scrotum, 
and  the  loose  and  areolar  and  dependent  portions  of  the 
body  generally.  Finally  the  oedema  becomes  universal, 
and  hydropsical  effusions  occur  within  the  several  serous 
cavities  of  the  body.  Rarely  the  serous  cavity  effusions 
develoi)  before  the  cutaneous  oedema.  Oildema  of  the 
mucous  membranes  is  not  common,  though  redemaof  the 
glottis  is  by  no  means  rare.  (Edema  of  the  palate,  con- 
junctiva, etc.,  is  less  frequent,  ffidema  of  the  lungs  is 
not  uncommon,  especially  if  the  case  progresses  to  a  fatal 
termination.  GDdema  of  the  meninges,  which  is  less  com- 
mon tlian  is  maintained  by  those  that  look  upon  it  as  the 
cause  of  urremia,  does  occur,  and  has  been  confounded 
with  hemiplegia,  etc.  The  a'dema  in  general  is  probably 
due,  as  maintained  by  Senator,  to  the  action  of  certain 
poisons  on  the  blood-vessels  (especially  the  capillaries) 
and  the  lymphatics.  Senator  supports  his  view  by  point- 
ing out  that  in  scarlet  fever,  in  which  disease  the  cuta- 
neous capillaries  are  especially  implicated,  ho  as  well  as 
othei's  has  observed  the  occurrence  of  cutaneous  oedema 
without  nephritis. 

Tlio  pathognomonic  signs  of  acute  nephritis  arc  fur- 
nished by  the  urine,  and  the  changes  in  tlie  urine  are  an 
index  of  the  seriousness  of  the  lesions  of  the  kidneys. 
Frequently  the  first  sign  to  attract  attention  is  diniiiui- 
tion  in  the  daily  amount  of  urine.  Commonly  the  daily 
amount  is  300  c.c. ,  or  thereabout,  though  in  the  beginning 
of  many  cases  it  is  less  than  100  c.c.  In  some  cases  com- 
plete anuria  supervenes  and  may  lead  rapidly  to  a  fatal 
termination.  Theurine  isacidin  reaction,  highly  colored 
(smoky,  rarely  bright  red— from  the  presence  of  consider- 


able blood),  turbid,  and  of  increased  specific  gravity — 
1.024  to  1.030.  In  some  cases,  however,  on  account  of 
great  deficiency  in  the  excretion  of  solids,  the  specific 
gravity  may  be  rather  low.  Though  the  percentage  of 
urea  may  be  increased,  the  total  quantity  of  urea  as  well 
of  other  nitrogenous  substances  is  diminished ;  uric  acid 
may  be  normal  in  amount,  and  the  purin  bases  usually 
are  increased.  The  urine  always  contains  albumin,  gen- 
erally from  0. 3  to  one  per  cent. ,  or  5  to  10  gm.  daily.  The 
albumin  is  the  albumin  of  the  blood  serum— serum  albu- 
min and  globuHn;  sometimes  also  nucleoallmmin  (es- 
pecially when  a  considerable  number  of  cells  are  present), 
and  rarely  albumoses.  Usually  an  abundant,  sometimes 
hemorrhagic  sediment  is  deposited.  This  consists  of 
erythrocytes,  leucocytes  (mostly  mononuclear),  renal 
and  bladder  epithelium  (single  cells  or  cells  in  masses); 
crystals  of  uric  acid  and  oxalates;  hyaline,  epithelial, 
granular,  leucocyte,  and  blood  casts;  compound  granule 
cells,  cell  detritus,  Ijacteria  (not  always  referable  to  ex- 
traneous contamination),  etc.  In  different  cases  there  is 
frequently  a  preponderance  of  one  or  another  of  these 
morphological  elements,  as,  for  instance,  of  erythrocytes 
and  blood  casts  in  acute  hemprrhagic  nephritis,  and  of 
renal  epithelium  and  epithelial  casts  in  cases  attended 
with  considerable  desquamation,  etc.  Sometimes  blood 
pigment  in  the  form  of  granules  or  larger  masses  is  en- 
countered. This  pigment  may  appear  independently  of 
erythrocytes,  especially  in  cases  in  which  hsemolysis  or 
haimoglobiniEmia  occurs,  as,  for  instance,  in  certain  of 
the  infective  diseases — t3'phoid  fever,  scarlet  fever,  mal- 
aria, yellow  fever,  etc. ;  in  certain  of  the  intoxications 
and  following  burns;  and  in  the  new-born  infant.  Re- 
cently some  diagnostic  importance  has  been  attributed  to 
cryoscopy,  or  the  determining  of  the  freezing  point  of  the 
urine.  Thus  it  has  been  found  that  the  freezing  point  or 
normal  urine  is  from  1.3°  to  2.3°  C.  below  that  of  dis- 
tilled water,  whereas  the  freezing  point  -of  the  urine  in 
nephritis  is  only  1°  C,  or  less  than  1°  C,  below  that  of 
distilled  water.  These  differences  depend  upon  the  molec- 
ular concentration  or  osmotic  pressure  of  the  mine  which 
is  less  in  nephritis  (hyijosthenuria)  than  it  is  in  health. 
With  improvement  in  the  condition  of  the  kidneys,  es- 
pecially with  the  absorption  of  dropsy,  if  such  were 
present,  con.siderable  increase  in  the  daily  amount  and 
diminution  in  the  specific  gravity  of  the  urine  occur. 
This  is  frequently  the  first  encouraging  sign  in  the  case. 
In  addition  to  the  foregoing,  few  sjmptoms  are  of 
much  diagnostic  significance.  The  pulse,  as  a  rule.  Is 
full  and  of  increased  tension,  somewhat  slowed  in  the 
early  stages,  and  somewhat  accelerated  in  the  later 
stages.  Hypertrophy  of  the  left  ventricle  of  the  heart 
and  accentuation  of  the  aortic  second  souud  may  develop 
after  the  lapse  of  several  (usually  four  to  six)  weeks.  In 
children  these  sometimes  develop  unusually  early.  Epi- 
staxis  is  a  suggestive  symptom  in  some  cases.  Dyspnoea, 
due  to  hydrothorax  or  hydropericardium,  dilTuse  bron- 
chitis, oedema  of  the  lungs,  or  catarrhal  pneumonia,  is 
not  uncommon,  especially  if  the  case  progresses  to  a 
fatal  termination.  The  appetite  is  poor;  the  bowels  are 
confined,  though  sometimes  there  is  diarrhoea ;  and  vomit- 
ing is  not  rare.  If  vomiting  persists,  it  is  of  bad  augury, 
presaging  the  onset  of  more  serious  ura'mic  symptoms. 
The  nephritic  patient  usually  becomes  rapidly  anasmic 
and  loses  flesh,  though  the  wasting  is  more  or  less  con- 
cealed by  the  oedema.  The  blood  usually  is  hydra?mic 
and  of  lessened  specific  gravity ;  there  is  moderate  oligo- 
cythemia, and  usually  disproportionate  oligochromremia 
(moderate  chlorotic  ana?mia).  The  leucocytes  usually 
are  normal  in  number,  though  a  leucocytosis  (16,000  to 
22,000  per  cubic  millimetro),  has  been  observed  in  a  num- 
ber of  cases,  especially  severe  cases  of  acute  hemorrhagic 
nephritis,  in  ura'mia,  and  in  complicating  infections.  The 
blood  becomes  toxic,  especially  in  uraemic  conditions;  in- 
creased viscosity  has  been  observed,  and  according  to- 
some  investigations  the  freezing  point  of  the  blood  is 
higher  than  normally  on  account  of  the  accumulation  of 
waste  products. 

Uio'inid  is  a  term  applied  to  a  symptom  complex,  coa- 
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sistmg  largely  of  cerebral  and  gastro-intestinal  s\'mpto,.,- 
that  occurs  m  the  course  of  disease  of  the  kidneys  and  i,., 
anuria,  and  that  is  referable  to  intoxication  of  the  system 
with  certain  metabolic  products  that  should  be  and  in 
health  are,  eliminated  by  the  kidneys,  Tlic  exact  nature 
of  the  poison,  whether  there  be  one  or  several  poisons 
and  whether  the  same  poison  or  poisons  are  operative  in 
all  cases,  have  not  yet  been  determined.  The  poison  can- 
not he  urea,  uric  acid,  the  potassium  or  sodium  salts,  cre- 
atinin,  or  certain  other  well-known  constituents  of  the 
urine,  since  the  injecting  of  each  of  these  substances 
singly  into  the  circulation  does  not  give  rise  to  ura-niia 
It  has  been  attributed  to  a  supposed  internal  secretion  of 
the  kidneys,  in  proof  of  which  it  has  been  pointed  out 
that  removal  of  a  portion  of  one  kidney  results  in  con- 
siderable increase  in  the  production  of  certain  nitro"-e- 
nous  excretives.  It  has  been  attributed  to  ccdema  of  The 
brain  and  meninges,  but  this  view  (Traube's)is  no  longer 
tenable.  It  has  been  attributed  also  to  certain  "urotox- 
ins"  (Bouchard),  to  acid  intoxication  (diminution  in  the 
alkalinity  of  the  blood),  to  the  toxemia  of  the  blood  that 
has  been  found  by  Hughes  and  Carter,  Herter,  and 
others,  to  be  present  in  ursemia,  etc.  All  that  can  be 
said  with  certainty  is  that  it  is  an  intoxication  of  tlie  sys- 
tem with  certain  metabolic  products  that  in  health  are 
eliminated  by  the  kidneys.  These  sul)stances  exert  their 
deleterious  action  chiefly  on  the  brain  where  they  prob- 
ably damage  the  nerve  cells  directly,  though  .they  may 
also  influence  the  blood  supply. 

Ursemia  is  an  unwelcome  event  that  may  d('velop  in 
any  case  of  nephritis.  As  a  rule  it  develops  only  when 
the  daily  amount  of  urine  voided  is  very  much  diminished 
or  when  there  is  complete  anuria.  In  some  such  cases, 
however,  ursemia  does  not  occur,  a  fact  compatible  only 
with  the  hypothesis  that  the  other  emunctories  have 
taken  on  vicarious  action,  or  that  the  amount  of  toxic 
materials  accumulating  in  the  system  is  very  small.  On 
the  other  hand,  uraemia  sometimes  develops  in  cases  in 
which  large  amounts  of  urine  are  being  voided.  These 
cases  are  sometimes  difficult  to  explain,  though  doubtless 
theie  has  been  a  gradual  accumulation  of  small  amounts 
of  the  ursemic  poison,  and  then  a  sudden  explosion  alike 
to  that  which  occurs  in  some  cases  of  mineral  poisoning, 
such  as  mercury,  lead,  etc.  This  is  not  uncommon  in 
some  cases  of  chronic  difl:use  indurative  nephritis  (pri- 
marily contracted,  or  red  granular  kidney).  In  some  of 
these  cases,  however,  the  urtemia  is  referable  to  cardiac 
weakness  with  consequent  lessening  of  the  blood  pressure 
and  diminution  in  the  amount  of  urine  excreted.  In  other 
cases  ursemia  is  coincident  with  the  absorption  of  cedema. 

Clinically  ursemia  may  be  acute  or  chronic.  The  acute 
form  is  especially  common  in  acute  and  chi-onic  diffuse 
non-lndurative  nephritis,  whereas  the  chronic  form  is 
especially  common  in  chronic  diffuse  indurative  nephritis. 
Acute  ui-aemia,  usually  preceded  by  certain  subacute  or 
chronic  prodromes,  such  as  headache,  insomnia,  breath- 
lessness,  restlessness,  etc.,  comes  on  suddenly,  lasts  but 
a  short  time,  and  frequently  terminates  fatally.  Chronic 
ursemia,  on  the  other  hand,  is  more  insidious  in  its  onset 
and  more  mild  in  its  manifestations;  it  may  last  for  a 
comparatively  long  time,  disappear,  and  subsequently 
recur.  The  ursemia  that  occurs  in  obstruction  of  the 
ureters  and  that  sometimes  differs  in  its  manifestations 
from  the  ordinary  cases  of  ursemia,  has  been  described  as 
"  latent  ursemia. " 

The  characteristic  symptoms  of  acute  uremia  are  ner- 
vous in  nature  and  consist  of  convulsions,  coma,  psycliic 
derangements,  etc.  The  convulsions  resemble  a  true  epi- 
leptic fit,  and  they  are  frequently  exceedingly  severe 
(ursemic  eclampsia).  They  may  or  may  not  be  preceded 
by  prodromes ;  the  initial  cry  of  true  epilepsy  is  usually 
absent.  The  convulsions  may  be  local  or  unilatei-al,  and 
Anally  general.  Aside  from  the  coma  that  attends  the 
convulsions,  there  is  a  coma  that  is  quite  independent  of 
convulsions.  It  usually  comes  on  insidiously,  being  pre- 
ceded by  certain  less  serious  ursemic  manifestations,  such 
as  headache,  apathy,  dyspnoea,  muscular  twitchings,  etc. 
Muscular  twitchings  are  also  common  during  the  persis- 


tence of  the  coma,  which  may  last  for  days,  even  weeks, 
and  eventually  disappear.  Usually,  however,  the  patient 
passes  into  a  typhoid  state  and  linally  dies.  Tlie  psycliic 
derangements  are  melancholia,  delusional  insanity,  mania 
which  may  develop  suddenly,  become  exceedingly  wild, 
and  lead  rapidly  to  a  fatal  termination,  etc.  In  some 
cases  the  fatal  termination  is  ushered  in  with  a  liemiplegia 
or  a  monoplegia  that  at  the  necropsy  may  be  found  to  be 
due,  not  to  intracerebral  hemorrhage,  but  solely  to  a'de- 
maof  the  meninges  and  anasmiaof  the  brain.  Themildei- 
and  clu'onic  manifestations  of  uraemia,  which  frequently 
exist  for  ii  lew  days,  in  some  cases  even  for  years  bel'ore 
the  onset  of  the  severer  acute  .symptoms,  consist  of  head- 
ache (often  occipital),  hemicrania,  vertigo,  tinnitus  au- 
rium,  insomnia,  a  feeling  of  anxiety,  mu,scular  twitcii- 
ings,  languor,  neurasthenia,  pains  in  the  joints  or 
muscles,  nocturnal  cramps  in  the  calves,  etc.  Amauro- 
ses is  not  uncommon.  It  may  or  may  not  be  associated 
with  convulsions,  though  it  usually  follows  convulsions. 
It  is  attributable  to  disorder  of  the  cerebral  visual  centres. 
Usually  it  subsides  after  several  days.  Deafness  and 
aphasia  are  rather  rare.  Ursemic  dyspnoea  or  renal  asth- 
ma is  one  of  the  most  suggesti  vo  manifestations  of  chronic 
uraemia.  It  is  frequently  one  of  the  earliest  obtrusive 
symptoms  of  chronic  nephritis,  and  it  should  always 
suggest  the  wisdom  of  examining  the  urine.  It  may  be- 
continuous,  when  it  should  always  attract  attention;  it 
may  be  paroxysmal,  coming  on  especially  at  night;  and 
it  may  manifest  itself  by  Cheyne-Stokes  breathing.  It 
is  usually  a  manifestation  of  toxaemia,  though  it  may  be 
due  to,  or  augmented  by,  hydrothorax  or  hydropericar- 
dium,  diffuse  bronchitis,  cedema  of  the  lungs,  catarrhal 
pneumonia,  etc.  Persistent  and  uncontrollable  vomiting, 
usually  associated  with  nausea,  is  especially  suggestive' 
of  chronic  nephritis.  It  may  be  of  centric  origin  the  re- 
sult of  toxic  irritation  of  the  medullary  centres,  or  it  may 
be  the  result  of  gastric  irritability  produced  hy  the  ex- 
cretion by  the  gastric  mucosa  of  urea  and  its  decomposi- 
tion into  amnionia.  Profuse  diarrhoea,  associated  with 
catarrhal  and  ulcerative  enteritis  and  colitis,  is  rather 
common.  Stomatitis,  attributed  to  the  elimination  of 
urea  by  the  saliva  and  the  sputum,  is  observed  rather 
frequently.  In  ursemia  the  breath  frequently  has  a  uri- 
nous or  an  ammoniacal  odor,  and  crystals  of  urea  elimi- 
nated by  the  sweat  glands  may  be  observed  on  the  skin, 
especially  about  the  normal  folds  where  they  sometimes, 
lead  to  eczema.  The  pulse  usually  is  slow  and  of  in- 
creased tension,  but  with  the  supervention  of  convulsions 
it  becomes  small,  rapid,  and  feeble.  The  temperature  is, 
usually  subnormal,  though  a  urKraic  fevei-,  occurring 
apart  from  the  fever  generally  present  during  the  convul- 
sions, as  well  as  urtemic  chills,  has  been  described. 

Diagnosis. — The  diagnosis  of  acute  nephritis,  fre- 
quently suggested  by  .the  history  of  the  case  and  the  oc- 
currence of  oedema,  is  based  upon  the  results  of  an 
examination  of  the  urine.  Frequent  examinations  of  the- 
urine,  therefore,  should  be  made  in  all  cases  of  disease, 
but  especially  in  all  cases  likely  to  be  attended  by  nephri- 
tis, as  for  instance,  all  the  infective  diseases,  intoxica- 
tions, and  during  pregnancy.  The  urine  of  all  patients 
presenting  pallor  of  the  skin  and  even  slight  swelling  of 
the  eyelids  should  also  be  examined,  and  one  should  Itear- 
in  mind  that  the  first  manifestation  of  nephritis  may  be 
a  ursemic  convulsion  or  coma.  In  all  cases  of  convulsion 
and  of  coma,  therefore,  the  urine  should  receive  immedi- 
ate attention,  and  catheterization,  if  necessary,  should  be 
performed  at  once.  Whether  the  kidney  lesion  be  an 
acute  nephritis  or  an  acute  exacerbation  of  a  chronic 
nephritis  maybe  determined  in  part  by  the  history  of  the 
case,  and  in  part  by  examining  the  urinary  sediment. 
From  the  sediment  also  one  may  glean  an  idea  of  the  na- 
ture and  severity  of  the  renal  lesions.  Acute  interstitial 
non-suppurative  nephritis  is  not  recognizable  clinically ; 
that  is,  the  symptoms  to  which  it  gives  rise  do  not  diffei- 
from  the  symptoms  of  acute  diffuse  nephritis. 

GoKme  and  Progmmx. — Acute  toxic  or  degenerative 
nephritis  occurring  in  the  course  of  some  infective  dis- 
ease usually  runs  a  mild  course  and  subsides  with  the  in- 
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fective  disease  in  question.  In  some  cases,  however,  es- 
pecially in  cholera,  yellow  fever,  some  cases  of  typlioid 
fever,  etc.,  as  well  as  in  certain  intoxications,  such  as 
corrosive-sublimate  poisoning,  phosphorus  poisoning, 
etc.,  it  either  leads  directly  to  the  death  of  the  patient 
(possibly  by  producing  anuria),  or  it  contributes  to  the 
fatal  termination.  Acute  diffuse  nephritis  of  mild  or 
moderate  severity  usually  runs  its  course  in  from  several 
days  to  four  or  six  weeks.  Probably  more  than  one-half 
of  the  patients  recover;  the  remainder  die  or  the  kidney 
lesions  progress  to  ciaronic  diffiise  non-indurative  nephri- 
tis. The  termination  depends  in  great  measure  upon  the 
cause  of  the  nephritis  and  upon  the  severity  of  the  le- 
sions. In  favorable  cases  improvement  is  usually  mani- 
fest at  the  end  of  ten  days.  In  all  cases  the  prognosis  is 
anxious,  and  it  is  materially  influenced  by  the  occurrence 
of  complications,  such  as  secondary  infections,  internal 
■dropsies,  inflammations  of  the  serous  membranes,  ca- 
tarrhal pneumonia,  oedema  of  the  lungs,  etc.  The  prog- 
nosis is  very  bad  in  cases  with  extreme  anasarca  or 
marked  uraemia  that  does  not  respond  promptly  to  treat- 
ment—though both  of  these  conditions  maybe  followed 
by  recovery.  Tliere  is  always  danger  of  a  fatal  termi- 
nation in  the  kidney  of  pregnancy,  but  recovery  ensues  in 
the  majority  of  cases  when  delivery  has  been  effected. 

Treatment. — The  natural  history  of  acute  nephritis 
furnishes  clear  indications  for  treatment,  the  principal  of 
which  are :  (1)  To  secure  temporary  physiological  rest  for 
the  kidneys,  and  to  guard  against  the  dangers  tliat 
threaten  from  accumulation  of  waste  products  in  the 
system,  by  promoting  the  activity  of  the  other  emunc- 
tories ;  (3)  to  lessen  the  inflammatory  phenomena  in  the 
kidneys;  and  (3)  to  meet  the  symptomatic  indications, 
such  as  ur£Bmia,  pulmonary  cedema,  hydrothorax,  etc., 
as  they  arise. 

The  prophylaxis  deserves  some  consideration.  It  is 
said  that  an  attack  of  acute  nephritis,  such,  for  instance, 
as  follows  scarlet  fever  and  other  infective  diseases,  and 
the  imminence  of  which  is  manifest  by  hsematuria  and 
increased  arterial  tension,  may  be  averted  by  a  brisk 
purgative— a  full  dose  of  a  saline  cathartic  or  of  com- 
pound jalap  powder.  In  other  cases,  cases  in  which  it 
is  known  that  acute  nephritis  may  develop,  such  as  the 
acute  infective  dise'ases,  etc.,  measures  should  be  adopted 
early  to  guard  against  tlie  occurrence  of  the  renal  com- 
plication. These  comprise  the  avoiding  of  exposure  to 
weather  inclemencies,  the  using  of  suitable  personal  and 
bed  clothing,  the  prohibiting  of  irritating  food  and  drink, 
the  promoting  of  the  functional  activity  of  tlie  other 
cmunctories  (the  skin  and  the  intestines),  the  diluting  of 
the  toxic  material  in  the  body  by  tlie  use  of  large  quanti- 
ties of  water,  etc. 

In  most  cases,  however,  we  have  to  deal  with  the  de- 
veloped disease.  Our  first  endeavor  should  be  to  secure 
for  the  patient  rest,  warmth,  and  a  suitable  diet,  under 
the  beneficent  influence  of  wliich  many  of  the  milder 
cases  subside.  In  all  cases,  even  the  very  mild  cases,  ab- 
solute rest  in  bed  is  imperative.  Tlie  rest  must  be  pro- 
longed until  all  indications  of  the  disease  have  disap- 
peared. It  is  advisable  that  the  patient  wear  light 
flannels  and  that  he  rest  between  blankets :  the  flannels 
promote  the  functional  activity  of  the  skin  and  the  ab- 
sence of  sheets  lessens  the  risk  of  chill.  The  diet  should 
be  as  non-nitrogenous  as  possible  and  as  small  in  amount 
as  is  compatible  with  preserving  the  strength  of  the  pa- 
tient. Milk  is  the  most  suitable  diet  and  should  consti- 
tute the  sole  3iet  for  some  days  at  least ;  in  case  it  be 
well  borne  and  the  patient  do  not  object  too  strenuously 
no  other  diet  may  bo  given  for  some  weeks.  The  milk 
may  be  given  warm,  if  relished  so.  "Whole  milk  may  be 
given,  or  it  may  be  diluted  one-third  with  lime  water 
(which  serves  to  decrease  the  aciditj'  of  the  urine),  or 
with  hot  water,  or  some  carbonated  water,  or  some  thin 
oatmeal  gruel.  Its  (to  some  people  unpleasant)  taste 
may  be  disguised  by  the  addition  of  a  small  amount  of 
strong  black  coffee,  a  little  salt,  or  a  little  extract  of  va- 
nilla. As  occasion  requires,  buttermilk  or  skimmed  milk 
may  be  substituted  in  whole  or  in  part.     The  milk  should 


be  given  in  small  amounts  at  frequent  intervals  rather 
than  in  large  amounts  at  longer  intervals.  The  free  use 
of  bland  fluids,  such  as  ordinary  water,  is  extremely 
serviceable;  they  serve  to  allay  thirst  and  to  flush  the 
kidneys.  Sodium  bicarbonate,  potassium  citrate,  or  so- 
dium benzoate,  in  the  proportion  of  five  to  ten  grains  to 
the  ounce,  may  be  added  to  the  water.  A  pleasant  drink 
consists  of  a  drachm  of  cream  of  tartar  and  the  juice  of 
half  a  lemon  added  to  a  pint  of  boiling  water,  and  used 
when  it  has  cooled.  Weak  lemonade  and  thin  arrowroot 
also  are  permissible. 

Local  depletive  measures  are  of  some  service,  tending 
as  they  do  to  relieve  the  engorgement  of  the  kidneys. 
They  should  not  be  neglected  in  cases  that  begin  with 
much  local  distress,  hEematuria,  or  marked  suppression 
of  urine.  Probably  the  most  serviceable  measure  is  free 
dry  cupping  (a  dozen  or  more  cups).  They  should  not 
be  allowed  to  remain  until  stagnation  of  the  blood  in  the 
capillaries  has  occurred,  as  the  object  of  their  use  may 
be  thus  defeated.  They  may  be  followed  b)'  hot  linseed 
poultices  which  should  be  frequently  renewed  before  they 
have  cooled.  The  poultices  may  be  used  instead  of  the 
cups  as  occasion  seems  to  warrant.  In  case  the  nurse  is 
not  trustworthy  it  is  well  to  substitute  a  hot  woollen 
jacket  for  the  poultices,  as  the  risk  of  chilling  is  thus  re- 
duced. In  some  cases  the  Paquelin  cautery  will  be  found 
of  service. 

Temporary  and  partial  physiological  rest  for  the  kid- 
neys is  secured,  and  the  dangers  that  threaten  from  the 
accumulation  of  waste  products  in  the  blood  are  counter- 
acted, in  part  at  least,  by  promoting  the  functional  ac- 
tivity of  the  skin  and  the  intestinal  tract,  bj'  the  use  of 
diaphoretics  and  of  purgatives.  Theactivity  of  the  skin 
is  best  promoted  by  hydrotherapy — by  the  liot-water 
bath,  the  hot-air  bath,  the  hot-va]i"or  bath,  and  the  liot 
wet  pack.  In  adults  any  one  of  these  forms  of  hydro- 
therapy may  be  employed  with  confidence,  thougli  prob- 
ably the  hot-water  bath  or  the  hot  wet  pack  are  the  easier 
of  application.  In  children  the  hot  wet  jiack  is  usually 
serviceable.  The  sweating  induced  bj'  these  mcasui-es  is 
usually  profuse  and  non-exhausting.  In  cases  in  which 
the  first  use  of  these  hydrotherapeutic  measures  is  unat- 
tended by  the  desired  SNveating,  the  procedure  should  be  " 
repeated  in  a  short  time.  In  many  cases  the  sweating  is 
induced  or  augmented  by  the  concurrent  administration 
to  the  patient  of  a  hot  drink  or  of  a  diaphoretic  mixture, 
such,  for  instance,  as  contains  spirits  of  nitrous  ether, 
solution  of  the  acetate  of  ammonium,  etc.  A  Dover's 
powder  may  answer  the  same  purpose.  In  urgent 
cases,  pilocarpine,  alone  or  in  conjunction  with  hydro- 
therapeutic  measures,  should  be  used.  The  pilocarpine 
may  be  given  in  doses  of  gr.  \  or  gr.  ^  hypodermically, 
and  repeated  in  half  an  hour,  if  necessary.  Caution, 
howevci-,  is  necessary  in  its  employment;  no  more 
should  be  given  than  is  required,  and  it  should  be 
avoided  in  children.  Its  depressing  effect,  as  well  as  the 
depression  that  scimetimes  attends  the  use  of  hydrothera- 
peutic measures,  calls  for  the  adjministration  of  stimu- 
lants. In  serious  cases  the  bath  should,  be  repeated 
daily;  and  less  frequently  in  less  serious  cases,  and  as 
convalescence  becomes  established.  In  some  cases  gentle 
and  continuous  sweating  is  effected  by  the  administration 
of  fluid  extract  Of  jaborandi,  nx.  to  xv.  to  an  adult, 
every  two  to  four  liotirs. 

Free  purgation  is  called  for  in  all  cases— whether  or 
not  constipation  exists,  At  the  outset  of  the  treatment, 
it  is  generally  well  to  administer  sufficient  of  a  concen- 
trated solution  of  some  saline  cathartic  to  secure  several 
watery  e\acuations.  In  cases  wiili  gastric  irritability, 
the  effervescing  preparations  will  be  found  of  service. 
Ccmi pound  jalap  powder  (gr.  xxx.)  may  be  substituted  for 
the  saline.  In  many  cases  calomel  is  ifound  to  be  a  very 
efficient  cathartic,  but  it  is  well  to  avoid  it  in  the  early 
stages  of  severe  attacks  since,  on  account  of  its  diuretic 
action,  it  tends  to  increase  the  already  existing  congestion 
of  the  kidneys. 

The  question  of  the  use  of  diuretics  is  still  debated. 
However,  stimulating  diuretics,  since  they  act  by  pro- 
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•ducing  congestion  of  the  kidneys,  are  assuredly  contra- 
indicated  in  the  early  stages  of  a  severe  attack  of  acute 
nephritis.  The  very  best  diuretic  is  water,  which,  merely 
flushing  the  kidneys,  facilitates  the  removal  of  the  prod- 
ucts of  inflammation  and  desquamation  from  the  kid- 
neys, reduces  the  acidity  of  the  highly  acid  and  irritating 
urine,  and  dilutes  the  toxins  present  in  the  blood.  The 
alkaline  diuretics  already  mentioned  may  often  be  era- 
ployed  with  hope  of  good  result.  The  more  stimulating 
diuretics,  such  as  digitalis,  strophanthus,  caffeine,  coca- 
ine, etc.,  which  increase  the  blood  pressure,  should  be 
reserved  for  a  later  date  when  they  may  render  very 
valuable  service.  In  many  cases  when  the  blood  press- 
ure is  low  and  the  heart  action  is  weak,  the  happiest  re- 
■  suits  are  obtained  by  the  combination  of  digitalis  (prefer- 
ably the  infusion)  with  the  alkaline  diuretics.  Diuretin 
and  theobromine  also  may  be  found  of  service.  The  io- 
dide of  potassium  has  been  recommended. 

With  the  onset  of  uraemia  treatment  must  be  energetic. 
Inasmuch  as  in  many  cases  of  uraemia  the  blood  pressure 
is  increased  the  first  indication  is  to  bleed  the  patient. 
The  extraction  of  from  ten  to  twenty  ounces  of  blood 
from  the  arm  of  the  patient  removes  a  considerable 
quantity  of  the  poison,  and  the  subsequent  injection  of  a 
pint  or  two  of  decinormal  saline  solution  serves  to  dilute 
the  poison  that  remains.  Serviceable  in  all  cases,  these 
two  procedures  should  not  be  delayed  in  the  event  of 
convulsions  or  coma.  If  the  convulsions  are  violent  they 
should  be  controlled  by  the  inhalation  of  chloroform. 
The  convulsions  that  attend  acute  nephritis  may  often  be 
satisfactorily  controlled  by  the  hypodermic  injection  of 
a  quarter  of  a  grain  of  morphine — a  method  of  treatment 
successfully  employed  for  many  j^ears  by  the  late  Pro- 
fessor Loomis.  Free  and  immediate  evacuation  of  the 
bowels  must  be  secured,  preferably  by  the  use  of  one  or 
two  drops  of  croton  oil,  diluted  or  not  with  a  little  olive 
oil  or  glycerin,  placed  on  the  back  of  the  tongue,  or  by 
the  administration  of  a  quarter  of  a  grain  of  elaterium  in 
solution.  At  the  same  time  a  stimulating  enema  should 
be  given.  Profuse  perspiration  should  be  induced  as 
soon  as  possible,  preferably  by  the  use  of  a  hot  wet  pack 
or  a  hot  vapor  bath  and  by  the  hypodermic  injection  of 
pilocarpine.  After  the  thorough  evacuation  of  the  bowels, 
if  the  convulsions  have  not  ceased,  they  may  be  controlled 
by  the  rectal  administration  of  chloral  (gr.  x.\x.-xl.)  and 
potassium  bromide  (  3  i.).  In  some  cases  imminent  urae- 
mia, due  to  cardiac  insufiiciency,  may  be  warded  off 
by  the  free  use  of  cardiac  stimulants,  such  as  digitalis 
and  strychnine,  diffusible  stimulants,  such  as  camphor 
(hypodermically),  hypodcrmoclysis,  and  a  calomel  or 
saline  purge. 

Certain  special  symptoms  sometimes  demand  attention. 

■  Thus  vomiting  and  diarrhoea  may  be  marked.  Generally 
manifestations  of  uraemia,  they  often  subserve  a  useful 
purpose,  and  should  not  always  be  unceremoniously 
stopped.  When  vomiting  gives  rise  to  marked  weak- 
ness, small  bits  of  cracked  ice  or  sips  of  very  hot  water 
may  be  given.  In  addition  counter-irritation  to  the  epi- 
gastrium and  the  internal  administi'ation  of  bismuth, 
creosote,  and  lime  water,  or  dilute  hydrocyanic  acid,  or 
carbohc  acid,  etc.,  may  be  tried.  Extreme  dropsy  that 
does  not  yield  to  the  measures  already  detailed  may 
necessitate  small  incisions  in  the  skin  or  the  use  of 
Southey's  tubes.  Dropsy  of  the  serous  cavities  may  re- 
quire tappings.  Headache  not  relieved  by  general  de- 
pletive measures  may  demand  the  use  of  bromides,  etc. 
Pulmonary  a?dema,  catarrhal  pneumonia,  and  other 
complications  are  to  be  treated  on  general  principles. 

During  convalescence  extreme  care  must  be  exercised 
to  avoid  chill  and  a  possible  relapse.  The  increase  of 
■diet  must  be  gradual— first  farinaceous  foods  may  be 
permitted,  then  light  vegetables,  non-acid  fruits,  and 
finally  light  meats,  etc.  Flannels  should  be  worn  next 
the  skin,  and  the  resumption  of  exercise  must  be  gradual. 
In  combating  the  anaemia  and  weakness  so  common  dur- 
ing convalescence  iron  is  useful,  but  it  should  not  be 

■  employed  until  all  acute  manifestations  have  subsided. 
The  liquor  ferri  et  ammonii  acetatis  (Basham's  mixture) 
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enjoys  a  well-deserved  popularity,  and  may  be  combined 
with  strychnine.  The  limitations  of  our  therapeutic  re- 
sources are  sometimes  only  too  apparent  from  our  inabil- 
ity to  control  the  single  obtrusive  symptom  of  the  disease 
that  may  remain — the  albuminuria.  Lactate  of  stron- 
tium, which  has  been  recommended  for  this,  continues  to 
merit  trial.  Residence  in  a  warm,  somewhat  humid, 
equable  climate  is  to  be  recommended  to  those  able  to 
avail  themselves  of  its  advantages. 

II.  Chronic  Nephritis. 

(a)  Chronic  Diffuse  Non-Indubative  Nephritis. — 
Etiology  and  Palliogenesis. — In  many  respects  no  sharp 
line  of  demarcation  can  be  drawn  between  acute  nephri- 
tis and  chronic  diffuse  hon-indurative  nephritis,  on  the 
one  hand,  and  between  chronic  diffuse  non-indurative 
nephritis  and  chronic  diffuse  indurative  nephritis,  on  the 
other  hand.  In  many  cases  they  doubtless  represent  dif- 
ferent stages  of  the  same  process.  However,  chronic 
diffuse  non-indurative  nephritis  is  most  common  in 
young  male  adults  between  the  ages  of  twenty  and 
forty  years ;  but  it  is  not  rare  in  women,  and  in  children, 
esijecially  after  scarlet  fever.  In  many  instances  it  fol- 
lows acute  nephritis,  so  that  its  etiology  and  patho- 
genesis are  not  to  be  divorced  from  the  etiology  and 
pathogenesis  of  acute  nephritis.  Probably,  however,  in 
the  majority  of  cases  it  develops  insidiously,  subacutely 
or  chronically,  being  the  expression  of  the  action  of  toxic 
or  infective  agencies  insufficient  in  amount  or  virulence 
or  both  to  give  rise  to  s,cute  nephritis.  Malaria,  for  in- 
stance, is  more  likely  to  result  in  this  chronic  non-indur- 
ative nephritis  than  it  is  in  acute  nephritis.  The  disease 
is  also  attributable  to  continued  exposure  to  the  incle- 
mencies of  the  weather,  to  insanitary  surroundings,  to 
over-indulgence  in  alcoholic  beverages,  etc.  It  is  com- 
mon in  tuberculosis,  syphilis,  and  prolonged  suppura- 
tion, in  which  cases  it  is  frequently  associated  with 
amyloid  disease  of  the  kidneys  and  of  other  organs.  It 
occurs  also  in  chronic  heart  disease  apart  from  the  cases 
of  cyanotic  induration.  Though  it  runs  an  essentially 
chronic  course,  acute  exacerbations  are  common. 

Pathological  Anatomy. — In  nature  the  anatomical  le- 
sions in  acute  and  in  chronic  diffuse  non-indurative 
nephritis  are  alike ;  they  differ  only  in  intensity  and  in 
the  presence,  in  the  chronic  nephritis,  of  certain  secondarj' 
lesions  the  development  of  which  requires  time.  As  in 
the  acute  process,  so  also  in  the  chronic  process,  the  kid- 
neys present  quite  different  appearances,  depending  upon 
the  conspicuousness  or  subordinateness  of  certain  lesions. 
Usually  two  kinds  of  kidneys  are  described — the  large 
white  (more  properly  yellow)  kidney  and  the  large  red, 
mottled,  or  variegated  kidney.  The  large  white  kidney, 
as  the  name  implies,  is  at  least  as  large  as  a  normal  kid- 
ney; frequently  it  is  considerably  enlarged.  The  capsule 
is  thinned  and  non-adherent.  The  surface  is  smooth, 
pale,  yellowish  or  mottled  grayish-yellow  or  reddish- 
yellow  in  color.  The  stellate  veins  are  usually  more  or 
less  distended  and  some  foci  of  hemorrhage  may  be  ap- 
parent. On  section  the  cortex  is  swollen,  pale,  yellowish 
or  reddish-yellow  in  color,  somewhat  opaque,  sometimes 
distinctly  fatty,  and  diminished  in  consistency.  Usually 
the  pyramids  are  slightly  congested,  or  at  least  darker  in 
color  than  the  cortex.  The  large  red,  inottled,  oi'  varie- 
gatedkidiiey,  the  kidney  of  chronic  Mmorrhagic  nephritis, 
though  enlarged,  scarcely  attains  the  extremes  of  size 
common  to  the  large  white  kidney.  In  many  respects 
the  kidney  resembles  the  kidney  of  acute  nephiitis, 
being,  however,  much  firmer.  The  capsule  is  thinned 
and  in  general  non-adherent.  The  surface  is  smooth, 
grayish-red  or  very  dark  reddish-brown  or  hemorrhagic 
in  color.  Frequently  it  is  mottled — irregularly  shaped, 
pale,  yellowish,  anaemic,  and  fatty  areas  connningling 
with  darker  reddish-brown  and  hemorrhagic  areas.  On 
section  the  cortex  is  swollen,  grayish-red  in  color,  or  mot- 
tled and  striated,  and  darker  in  color.  The  pyramids 
usually  are  congested.  Sometimes  the  organ  is  more  or 
less  translucent  on  account  of  associated  amyloid  disease. 
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Shoulfl  the  patieiit  survive  two  years  or  more  the  kidneys 
gradually  assume  the  appearances  that  will  be  described 
under  the  heading.  Secondary  Chronic  Interstitial  Nephri- 
tis. 

Pathological  Histology. — Microscopically  the  lesions 
aflfect  the  glomeruli,  the  tubules,  and  the  intertubular 
connective  tissue  (Pig.  3066).  On  account  of  tlie  in- 
tensity of  the  lesions  in  the  glomeruli  the  process  has 
been   spoken  of  as  chronic  glomerular'  nephritis.     The 


Fig.  3066.— Chronic  Hemorrhagic  Nephritis,  a,  Normal  coil  of  capillaries ;  6,  capillaries  filled  -with 
leucocytes;  c,  desquamated  glomerular  epithelium;  d,  capsular  epithelium;  e,  exudate  con- 
sisting of  leucocytes,  erythrocytes,  and  granular  material ;  /,  hemorrhage  in  one  of  the  capsular 
spaces  and  extending  into  the  beginning  of  a  uriniferous  tubule ;  g,  granular  and  lamellated 
exudate  containing  nuclei  of  the  desquamated  glomerular  epithelium ;  h,  disorganized  blood 
enclosing  desquamated  glomerular  epithelium;  i,  convoluted  tubule;  fc,  looped  tubule;  (, 
uriniferous  tubule  containing  pigmented  and  fatty  degenerated  epithelium ;  m,  pigmented 
epithelium  desquamating ;  n,  fatty  and  in  part  desquamated  cells ;  o,  desquamated  and  fatty 
epithelium  in  the  lumen  of  a  normal  uriniferous  tubule ;  j),  tubule  filled  with  blood ;  q,  peri- 
venous, r,  pericapsular,  cellular  exudate;  s,  pigment  m  the  connective-tissue  stroma;  (, 
capillary  filled  VFith  blood.    X  300.    (Ziegler.) 


changes  in  the  glomeruli,  which  vary  much  in  intensity 
in  different  cases,  in  general  resemble  the  cliangcs  foimd 
in  acute  nephritis,  being  both  proliferative  and  degener- 
ative in  character.  The  prolifei-ative  changes  involve 
the  epithelium  as  well  as  the  cells  of  the  vascular  tuft, 
and  in  consequence  the  cavity  of  the  Malpighian  body 
becomes  more  or  less  tilled  with  an  exudate  similar  to 
that  present  in  acute  nephritis.  The  degeneiutive 
changes  consist  of  fatty  and  hyaline  transformation  of 
the  epithelium  and  the  endothelium  of  the  capillaries. 
In  consequence  of  these  alterations  the  glomerulus  usu- 
ally is  rendered  completely  functionless — a  process  that 
is  accomplished  also  by  the  so-called  adhesive  glonieru- 
litis,  recently  described  by  Engel.  Amyloid  degeneration 
of  the  vascular  tuft  also  is  quite  common.  The  conspic- 
uous lesion  in  the  tubules  is  fatty  degeneration,  which 
involves  especially  the  epithelium  of  the  convoluted  tu- 


bules, although  the  epithelium  of  the  straight  tubules  is 
usually  ailected  also.  In  addition,  the  other  retrograde 
alterations  mentioned  in  connection  with  acute  nephritis- 
are  present  to  some  extent.  The  lesions  may  be  uniform 
throughout  the  kidney,  but  they  are  commonly  focal  in 
character.  It  is  in  consequence  of  the  marked  fatty  de- 
generation of  the  epithelium  and  of  the  anaemia  induced 
by  thq  pressure  exerted  on  the  blood-vessels  by  the  des- 
quamated and  degenerated  cells  and  detritus  in  the  ob- 
structed tubules  that  the  pale 
and  fatty  color  of  the  kidney  is 
brought  about.  The  changes 
in  the  connective  tissue  do  not 
differ  essentially  from  those 
present  in  acute  nephritis.  In 
the  one  case  there  is  consider^ 
able  fatty  degeneration  and  in- 
filtration, in  the  other  consider- 
able hemorrhage;  but  both  are 
present  in  varying  degree  in  all 
cases,  especially  in  the  chronic 
hemorrhagic  nephritis  and  in 
acute  exacerbations  of  chronic 
nephritis.  As  the  disease  ad- 
vances the  cellular  exudate 
becomes  converted  into  newly 
formed  fibrous  connective  tis- 
sue which  by  contracting  leads 
to  atrophy  of  the  glomeruli 
and  tubules.  The  earliest  for- 
mation of  such  new  fibrous  con- 
nective tissue  is  usually  about 
the  capsule  of  Bowman.  With 
increase  in  the  formation  of 
such  fibrous  connective  tissue 
the  appeaiances  to  be  described 
under  the  heading,  Secondary 
Chronic  Interstitial  Nephritis 
are  brought  about. 

Si/mptoms. — In  some  cases, 
clinically  as  well  as  anatomi- 
cally, chronic  diffuse  noii-in- 
durative  nephritis  develops  out 
of  acute  nephritis,  the  symp- 
toms of  the  acute  disorder,  es- 
pecially pallor,  dropsy,  and 
albuminuria,  persisting.  In 
the  majority  of  cases,  how- 
ever, the  chronic  disease  de- 
velops insidiously.  Commonlj^ 
no  date  can  be  assigned  as  the 
time  of  the  onset  of  the  dis- 
ease, and  the  sj'mptoms  at  first 
scarcely  suggest  the  renal  le- 
sion. Thus  the  patient  may 
complain  of  indigestion  with 
periodic  attacks  of  nausea  and 
vomiting,  or  of  headache,  or 
of  pallor,  or  of  weakness  on 
slight  exertion,  or  of  gradual 
failure  of  health  with  loss  of 
flesh,  etc.  Finally,  swelling  of  the  feet  or  ankles  may 
attract  his  attention ;  or  an  observant  patient  may  notice 
that  his  urine  is  cloudy  and  reduced  in  amount;  or  pufti- 
ness  of  the  eyelids  may  suggest  to  the  physician  the 
wisdom  of  examining  his  patient's  urine;  or  the  albu- 
minuria may  be  detected  in  an  examination  for  life  in- 
surance, etc.  As  in  acute  nephritis,  so  in  chronic  ne- 
phritis, the  characteristic  signs  consist  of  oedema  and  of 
changes  in  the  ui'ine.  At  first  the  oedema  is  slight  and 
present  in  the  seats  of  predilection  of  renal  dropsy— in. 
the  eyelids,  about  the  ankles,  in  the  pretibial  regions, 
in  the  hands,  etc.  Except  about  the  eyelids,  the  a?dema 
is  often  absent  in  the  morning  after  a  night's  rest,  and 
it  develops  or  increases  during  the  course  of  the  day. 
In  some  cases  it  increases  gradually  until  it  becomes  ex- 
treme ;  in  other  cases  it  suddenly  becomes  extreme.  In 
either  case  it  may  be  associated  with  effusions  within  the 
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serous  cavities  of  the  body;  tlioHgh  it  varies  much  in 
different  cases  and  in  the  same  case  at  different  times 
It  is  always  obstinate;  and,  having  disappeared  it  is 
extremely  liltely  to  recur.  In  some  cases  oedema 'is  ab- 
sent—the chronic  hemorrhagic  Bria;ht's  disease  without 
oedema,  of  Wagner. 

The  urine  is  reduced  in  amount  and,  as  remarlied  this 
may  be  the  first  symptom  to  attract  attention.  Usually 
the  daily  amount  varies  between  300  c.c.  and  700  c.c  ;  only 
rarely  and  then  during  urajmic  attacks,  in  acute  exacer- 
bations and  shortly  before  death,  is  there  such  marked 
oliguria  as  frequently  occurs  in  acute  nephritis.  Witli 
improvement  in  the  condition  of  the  patient,  especially 
coinciden tally  with  the  absorption  of  marked  dropsy  (as 
well  as  with  the  advent  of  secondary  clironic  interstitial 
nephritis),  the  daily  amount  of  urine  increases  and  may 
reach  two  litres  or  more.  In  addition  the  urine  is  acid 
in  reaction,  though  it  soon  becomes  neutral  or  alkaline  on 
standing ;  it  is  turbid  and  of  increased  specific  gravity 
(1.018-1.035),  though  it  is  lower  when  large  amounts  are 
voided.  It  varies  in  color,  depending  largely  upon  the 
concentration  and  the  amount  of  blood  that  it  contains. 
It  always  contains  a  considerable  amount  of  albumin— 
sometimes  as  much  as  one-half  or  three-fourths  by  bulk 
after  the  boillng-and-acid  test,  one  per  cent,  to  three  per 
cent,  by  weight,  or  15  to  30  gm.  in  the  twenty-four 
hours.  The  amount  excreted  is  usually  greater  during 
the  day  than  at  night.  The  excretion  of  urea  and  other 
solids  is  always  deficient.  On  standing,  the  urine  depos- 
its an  abundant  sediment  that  consists  of  erythrocytes 
and  leucocytes  (generally  in  large  numbers) ;  epithelium 
from  the  uriniferous  tubules,  the  pelvis  of  the  kidney, 
and  the  bladder;  hyaline,  epithelial,  fatty,  leucocyte, 
and  sometimes  erythrocyte  casts;  compouud  granule 
cells,  free  fat  droplets,  cell  detritus,  bacteria,  etc.  In 
associated  amyloid  disease  waxy  casts  also  are  encoun- 
tered. 

In  general,  the  other  s}'mptoms  are  similar  to  those  en- 
countered in  acute  nephritis  (which  have  been  already 
detailed).  Ura;mic  manifestations  are  common,  more 
particularly  the  chronic  nervous  and  gastro-iiitestinal 
symptoms  which  frequently  persist  for  some  time,  being 
subject,  however,  to  remissions  and  exacerbations.  At- 
tacks of  acute  urajmia  are  less  common  than  in  acute 
nephritis  and  in  chronic  indurative  nephritis.  When 
they  do  occur  coma  rather  than  convulsions  is  likely  to 
be  observed.  Debility  and  antemia  are  usually  pro- 
nounced, and  both,  but  especially  the  anaemia,  seem  to 
bear  some  relationship  to  the  rapidity  of  the  course  of 
the  renal  lesions — being  more  marked  the  more  rapid  the 
course.  The  pulse  usually  is  of  increased  tension,  and 
after  the  lapse  of  some  time  arteriosclerosis  develops. 
Usually  also  hypertrophy  of  the  heart  supervenes.  The 
recognition  of  this  may  be  rendered  difficult  by  the  pres- 
ence of  considerable  dropsy,  but  a  displaced  and  forcible 
apex  beat  and  an  accentuated  aortic  second  sound,  to- 
gether with  the  increased  pulse  tension,  serve  for  its  rec- 
ognition, even  in  the  absence  of  demonstrable  percussion 
evidences  of  enlargement  of  the  heart.  Albuminuric 
neuro-retinitis  is  quite  common.  It  is  sometimes  unat- 
tended by  subjective  syinptoms,  a  fact  readily  expUcable 
when  we  remember  that  the  location  rather  than  the  ex- 
tent of  the  retinal  lesions  is  of  significance.  Involve- 
ment of  the  macula  lutea  leads  to  destruction  of  sight, 
and  less  serious  lesions  are  commonly  manifested  by 
dimness  of  vision  and  restriction  of  the  fields  of  vision. 

Biagnosis. — The  diagnosis  of  chronic  diffuse  non-indur- 
ative  nephritis,  suggested  by  the  history  of  the  case,  the 
extreme  pallor,  and  the  presence  of  oedema,  is  based  upon 
the  results  of  an  examination  of  Ihe  urine.  The  diagno- 
sis of  the  disease,  therefore,  is  easy,  but  tlie  recognition 
of  the  condition  of  the  kidneys  is  commonly  attended  by 
some  difliculty.  The  large  red  kidney,  chronic  hemor- 
rhagic nephritis,  may  be  suspected  when  the  urinary 
sediment  contains  a  relatively  large  number  of  erythro- 
cytes and  blood  casts,  whereas  the  presence  of  large 
numbers  of  fatty  casts,  free  fat  droplets,  and  fatty  or 
compound  granule  cells  suggests  the  large  wliite  kidney. 


In  some  cases  of  large  Avhite  "kidney,  in  the  absence  of 
hemorrliage,  the  presence  of  considerable  fat  may  give  to 
the  surface  of  urine  that  has  stood  for  some  time,  a  dis- 
tinct oily  lustre.  Tlie  differential  diagnosis  between 
chronic  diffuse  non-indurative  nephritis  and  amyloid  dis- 
ease of  the  kidneys  is  always  difficult  and  sometimes  im- 
possible. Amyloid  disease,  however,  is  suggested  by  tlie 
etiological  factors  of  amyloid  disease,  the  associated  en- 
largement of  tlie  liver  and  spleen  attributable  to  amyloid 
disease,  relatively  slight  oedema,  slight  or  no  hypertrophy 
of  the  heart,  relatively  few  casts,  those  present  being  df 
the  hyaline,  waxy,  and  granular  varieties,  and  the  al)- 
sence  of  urseniia  and  neuro-retinitis.  Sometimes,  how- 
ever, the  etiological  factors  of  amyloid  disease  result  in 
chronic  diffuse  non-indurative  nephritis  rather  than  in 
amyloid  disease,  and  in  many  cases  attempts  at  differen- 
tial diagnosis  can  be  of  academic  interest  only  since  the 
two  diseases  are  associated.  Retardation  in  the  excretion 
of  methylene  blue  is  said  to  occur  in  chronic  nephritis 
and  some  diagnostic  significance  has  been  attributed  to 
it.  The  means  of  distinction  between  the  large  white 
kidney  and  the  small  white  kidney-^tlie  secondary 
chronic  interstitial  nephritis,  will  be  referred  to  pres- 
ently, 

Course  and  Prognosis. — Chronic  diffuse  non-indurative 
nephritis  manifests  a  tolerably  uniform  course,  although 
remissions  and  exacerbations  of  the  symptoms  occur  from 
time  to  time.  The  duration  varies  from  two  to  three 
months  in  the  cases  coiiniionly  designated  subacute  In 
one  and  a  half  to  two  or  two  and  a  half  years  in  the  more 
chronic  cases.  Some  patients,  however,  survive  a  longer 
period,  the  kidney  assuming  the  characters  of  the  second- 
arily contracted  kidney.  The  prognosis  is  always  bad, 
since  death  is  the  inevitable  result.  A  few  cases  of  re- 
covery especially  in  children  have  been  reported,  but  it  is 
extremely;  doubtful  that  these  were  cases  of  well-devel- 
oped chronic  diffuse  non-indurative  nephritis.  The  prog- 
nosis is  the  more  serious  the  greater  the  amount  and 
persistence  of  the  albuminuria  and  the  oedema,  the  less 
the  excretion  of  the  urinary  solids,  and  the  more  marked 
the  cardio-vascular  and  retinal  changes.  Death  is  has- 
tened by  persisting  and  recurring  ur;eniia  and  by  the  de- 
velopment of  certain  complications,  such  as  intercurrent 
infections,  inflammation  of  the  serous  membranes,  ca- 
tarrhal pneumonia,  oodema  of  the  lungs,  etc.  Under 
favorable  circumstances  contraction  of  the  kidney  occurs, 
the  secondary  chronic  interstitial  nephritis  develops,  and 
the  subjective  condition  of  tlie  patient  materially  im- 
proves temporarily — he  may  e\'en  be  in  apparent  good 
health. 

Treat  111,1' lit. — In  general  the  indications  for  treatment 
are  similar  to  those  mentioned  in  connection  with  acute 
nephritis,  our  endeavors  being  directed  toward  favoring 
the  elimination  of  accumulating  waste  products,  and  im- 
proving tlie  condition  of  the  blood.  Special  symptoms 
are  to  be  treated  as  they  arise.  The  general  hygienic 
and  dietetic  rules  detailed  in  connection  with  acute  ne- 
phritis are  applicable  in  the  chronic  form  of  the  disease, 
and  the  same  rules  govern  the  use  of  diaphoretics,  cathar- 
tics, and  diuretics.  In  combating  the  ansemia  and  the 
oedema  Basham's  mixture,  Troussfeu's  diuretic  wine,  or 
Grainger  Stewart's  mixture  of  scoparius,  digitalis,  and 
potassium  acetate  will  be  found  of  much  service.  Stron- 
tium lactate,  diuretin,  sparteine,  adonidin,  oxygen  (as 
recommended  by  Dujardin-Beaumetz),  etc.,  may  be 
found  useful  in  different  cases  and  may  be  employed 
from  time  to  time.  Probably  the  best  results  attend  the 
use  of  general  hygienic  and  dietetic  measures,  free  daily 
evacuation  of  the  bowels,  a  daily  tepid  bath,  an  occa- 
sional Turkish  bath,  the  administration  of  iron,  quinine, 
and  strychnine,  and  from  time  to  time  a  strictly  milk 
diet. 

(b)  Chronic  Diffuse  Indiih.\ttve  Nephritis.— Kj- 
ology  iiiul  Patlmjenesis. — Three  forms  of  chronic  diffuse 
indurative  nephritis  (chronic  interstitial  nephritis,  scle- 
rosis of  the  kidney)  may  be  distinguished:  1.' Secondary 
chronic  interstitial  nephritis  (the  secondarily  contracted 
kidney,  the  pale  gi'anular  kidney,  the  small  white  kid- 
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ney)  that  develops  as  a  sequence  to  the  large  white  kid- 
ney. It  has  been  suggested,  however,  that,  contrary  to  the 
prevailing  opinion,  the  small  white  kidney  is  not  always 
preceded  by  the  large  white  kidney.  2.  Primary  chronic 
Interstitial  nephritis  (the  primarily  contracted  kidney,  the 
red  granular  kidney,  the  gouty  kidney) ;  and  3.  Arterio- 
sclerotic nephritis.  Secondary  ehronie  interstitial  nephri- 
tis, being  a  late  stage  of  chronic  diffuse  non-indurative 
nephritis  (the  large  white  kidney),  the  etiological  factors 
in  the  two  cases  are  the  same.  These  have  already  been 
mentioned.  Primary  chronic  interstitial  nephritis,  on  the 
contrary,  is  an  independent  disorder.  It  develops  in  a 
kidney  previously  healthy  and  consists  of  a  slowly  pro- 
gressing atrophy  of  the  renal  parenchyma  and  its  replace- 
ment by  newly  formed  fibrous  cicatricial  connective  tis- 
sue. It  is  especially  common  after  the  fortieth  year  of 
life,  but  it  may  occur  after  the  twentieth  year,  and  it  has 
been  observed  even  in  children.  Twice  as  many  men  are 
affected  as  women.  In  many  cases  no  etiological  factor 
can  be  determined  upon.  In  some  cases,  cases  in  which 
the  disease  affects  the  members  of  several  generations  of 
the  same  family,  heredity  plays  a  nioie  or  less  imjDortant 
r61e.  In  the  majority  of  cases  the  disease  may  be  looked 
upon  as  the  result  of  the  exigencies  of  modern  life,  as  the 
penalty  of  the  strenuous  life.  The  hurry  and  the  cares, 
the  worries  and  the  anxieties  of  modern  life,  the  nervous 
tension  and  the  mental  strain  inseparable  from  large  un- 
dertakings and  heavy  financial  responsibilities,  an  irregu- 
lar mode  of  life,  over-eating  of  rich  and  highly  seasoned 
foods,  excessive  indulgence  in  alcoholic  beverages,  and 
insufficient  muscular  exercise,  combined  tend  to  produce 
imperfect  metabolism^the  products  of  which  being 
eliminated  by,  give  rise  to  a  progressive  deterioration  of , 
the  chief  emunctories  of  the  body — the  kidneys.  In 
many  cases  the  disease  is  directly  attributable  to  certain 
autogenous  and  exogenous  intoxications,  of  wjiich  the 
most  important  are  alcohol,  lead,  and  uric  acid  and  the 
other  metabolic  poisons  associated  with  gout.  Although 
one  can  scarcely  doubt  that  alcohol  is  an  important  eti- 
ological factor,  it  is  likely  that  many  of  the  cases  attrib- 
uted to  the  influence  of  alcohol  are  due  rather  to  the 
excessive  consumption  of  rich  and  highly  seasoned  foods. 
Certain  disturbances  of  metabolism,  especially  such  as 
are  associated  with  certain  functional  disorders  of  the 
liver  and  are  sometimes  vaguely  described  under  the  cap- 
tion, "  lithaamia, "  are  believed  to  lead  to  the  disease.  The 
disease  also  follows  certain  well-known  infective  diseases, 
especially  syphilis,  malaria,  etc.,  and  it  is  said  to  be  pro- 
voked at  times  directly  by  scarlet  fever,  acute  articular 
rheumatism,  etc.  Arteriosclerotic  nephritis  is  very  com- 
mon in  this  country.  Its  etiology  is  the  etiology  of 
arteriosclerosis.  Thus,  while  it  occurs  iu  both  sexes,  it  is 
especiallj'  common  in  men  past  the  fortieth  year  of  life. 
It  is  prevalent  in  alcoholics,  syphilitics,  lead  workers, 
those  accustomed  to  hard  manual  labor,  and  "  good  liv- 
ers," as  well  as  in  those  subject  to  the  exigencies  of 
modern  life.  Although  it  constitutes  the  condition 
known  as  the  senile  kidney,  it  is  by  no  means  confined  to 
advanced  life.  It  is  especially  common  in  those  having 
a  tendency  to  arterial  degeneration  in  Axhom  it  frequently 
develops  early  in  life,  being  hastened  by  the  etiological 
factors  already  mentioned. 

Patlwlogical  Anatomy. — The  kidney  in  chronic  diffuse 
indurative  nephritis  varies  somewhat  in  appearance,  de- 
pending upon  the  variety  of  the  disease.  In  the  second- 
ary chronic  interstitial  nepliritia  the  kidney  is  sometimes 
slightly  enlarged,  sometimes  normal  in  size,  and  some- 
times considerably  reduced  in  size;  it  varies  in  size 
depending  upon  the  stage  of  the  process.  When  reduced 
in  size  it  is  usually  much  increased  in  consistency,  and 
the  capsule  is  thickened  and  markedly  adherent.  When 
stripped  of  the  capsule  the  siu'face  of  the  kidney  is  gran- 
ular, pale  yellowish  in  color,  or  mottled  with  reddish 
areas.  Usually  many  cysts  varying  considerably  in  size 
and  filled  with  a  clear  watery  or  viscid  fluid  project  from 
the  surface.  On  section  tlie  roitex  is  much  diminished 
in  thickness,  yellowish  in  color  or  mottled,  and  reveals 
many  foci  of  fatty-degenerated  epitlielium.     The  pelvic 


fat  is  usually  considerable.  In  the  primary  chronic  inter- 
stitial nephritis  the  kidney  is  usually  embedded  in  a  large 
mass  of  firm  adipose  tissue.  Having  been  extricated 
from  this  it  is  found  to  be  very  much  reduced  in  size, 
being  frequently  but  one-third  or  one-half  the  normal 
size ;  sometimes  both  kidneys  together  weigh  less  than  50 
gra.  The  capsule  is  much  thickened,  puckered,  and  in- 
timately adherent  to  the  kidney  tissue,  and  the  blood-ves- 
sels are  considerably  dilated,  on  account  of  their  vicarious 
action.  On  stripping  the  capsule  the  surface  of  the  kid- 
ney is  found  to  be  markedly  granular,  the  granules  vary- 
ing in  diameter  from  1  to  5  mm.  The  elevated  portions 
are  usually  dark  reddish-brown  in  color  (whence  the  term 
red  granular  kidney),  whereas  the  depressed  portions  are 
paler  and  grayer  in  color.  Usually  a  number  of  cysts, 
varying  in  size  from  that  of  the  smallest  granule  to  that 
of  a  chestnut,  and  filled  with  clear  amber-colored  watery 
or  viscid  contents,  project  from  the  surface.  The  kidney 
is  very  firm,  hard,  and  dense,  and  extremely  resistant  to 
the  knife  when  it  is  sectioned.  The  cortex  is  much  re- 
duced in  thickness,  sometimes  being  scarcely  3  mm.  thick. 
It  is  usually  dark  reddish-brown  in  color  or  mottled,  paler 
grayish  areas  alternating  with  the  darker  red  areas.  At 
times  small  cysts  are  found — sometimes  projecting  from, 
and  sometimes  entirely  within,  the  cortex .  The  pyramids 
are  usually  reduced  in  size,  and  they  are  darker  in  color 
than  the  cortex.  In  cases  of  gouty  kidney  uric-acid  in- 
farctions or  striations  of  uric  acid  or  sodium  urate  may 
be  found  in  the  pyramids.  On  account  of  the  thickening 
of  their  walls  the  small  arteries  of  the  kidney  are  more  or 
less  apparent  to  the  unaided  eye.  The  contraction  of 
the  pyramids  sometimes  results  in  enlargement  and  elon- 
gation of  the  calices.  In  arteriosclerotic  nephritis  the  kid- 
ney can  scarcely  be  distinguished  from  the  red  granular 
kidney. 

Pathological  Histology. — In  chronic  diffuse  indurative 
nephritis,  although  the  lesions  are  widespread  and  in- 
volve all  the  structures  of  the  kidney,  the  most  conspic- 
uous lesion  is  a  considerable  overgrowth  of  fibrous 
cicatricial  connective  tissue.  In  the  seco7idary  chronic 
interstitial  nephritis  the  lesions  already  mentioned  in  con- 
nection with  the  large  white  kidney  reveal  the  changes 
consecutive  to  overgrowth  and  cicatrization  of  connec- 
tive tissue — atrophy  of  the  secreting  tissue  of  the  kid- 
ney, more  or  less  obliteration  of  the  glomeruli,  consider- 
able increase  in  the  connective  tissue  especially  about  the 
capsules  of  Bowman  and  about  the  blood-vessels,  more 
or  less  arteriosclerosis  and  obliterating  endarteritis,  dis- 
tended and  occluded  uriniferous  tubules,  etc.  The  le- 
sions are  usually  focal,  and  small  areas  of  extreme  fatty 
degeneration  of  the  renal  epithelium  are  sometimes  con- 
spicuous. In  the  primary  chronic  interstitial  nephritis 
the  most  conspicuous  lesion  is  the  overgrowth  of  cicatri- 
cial connective  tissue  (Fig.  3067).  This  is  a  replacing 
fibrosis — the  result  of  gradual  atrophy  of  the  renal  paren- 
chyma. The  connective-tissue  overgrowth  is  usually 
more  niaiked  in  the  cortex  than  in  the  medulla ;  iu  the 
cortex  it  is  usually  focal  in  character,  small  areas  of  the 
kidney  being  successively  involved,  whereas  in  the  me- 
dulla it  is  more  diffuse.  In  all  stages  this  newly  formed 
connective  tissue  contains  a  considerable  number  of  small 
round  cells,  but  as  the  process  advances  it  becomes 
marlvedly  fibrillar  and  frequently  encircles  the  capsules 
of  Bowman  in  a  lamellated  fashion  and  spreads  to  the 
adjacent  intertubular  tissue.  In  some  places  granules  o: 
blood  pigment  the  remains  of  previous  hemorrhages  may 
be  apparent.  The  glomeruli  reveal  all  grades  of  alter- 
ation from  moderate  fibrosis  to  complete  obliteration  and 
hyaline  metamorphosis.  The  less  marked  changes  con- 
sist of  hyaline  degeneration  of  the  vascular  tuft,  prolifer» 
ation  of  the  epithelial  and  connective-tissue  cells  of  the 
Malpighian  bodies,  and  the  formation  of  new  connective 
tissue.  These  progress  until  the  Malpighian  body  is 
represented  by  a  functionless,  roundish  hyaline  mass. 
The  tubular  changes  consist  of  more  or  less  atrophy  of 
the  epithelium.  This  varies  in  degree  and  is  usually 
most  mai'ked  where  the  connective-tissue  new  formation 
and  cicatrization  are  most  marked.     In  some  places  the 
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epithelium  may  have  entirely  disappeared.  At  the  sur- 
lace  of  the  kidney  in  the  granular  projections  hyaline  and 
fatty  degeneration  of  the  epithelial  cells,  dilatation  of  the 
uriniferous  tubules  due  to  connective-tissue  constriction 
and  occlusion  by  tube  casts,  desquamated  epithelium 
cell  detritus,  etc.,  may  be  apparent.  The  cysts  already 
mentioned  result  from  occlusion  of  the  tubules  and  the 
Malpigbian  bodies.  The  arteries  reveal  varying  degrees 
of  sclerosis— usually  advanced  sclerosis.  Endarteritis 
frequently  progresses  to  complete  occlusion  of  the  lumen. 
The  changes  in  the  adventitia  are  often  very  marked 
leading  to  more  or  less  atrophy  of  the  muscularis  and 
spreading  to  the  adjacent  intertubular  tissue.  In  arterio- 
selerotic  nephritis  the  changes  in  the  blood-vessels  are  the 
primary  event,  the  changes 
in  the  renal  parenchyma  be- 
ing the  result  of  defective  nu- 
tritive supply.  The  changes 
in  the  blood-vessels,  there- 
fore, are  most  conspicuous, 
and  the  areas  of  atrophy  may 
be  seen  to  bear  a  direct  re- 
lationship to  the  blood-vessel 
alterations.  In  many  re- 
spects, however,  the  arterio- 
sclerotic kidney  is  scarcely 
to  be  distinguished  from  the 
kidney  of  primary  chronic  in- 
terstitial nephritis ;  indeed, 
some  observers  decline  to 
make  any  distinction  between 
the  two. 

In  addition  to  changes  in 
the  kidnej's  characteristic 
changes  occur  in  the  heart 
and  in  the  blood-vessels:  in 
the  heart,  hypertrophy  espe- 
cially of  the  left  ventricle, 
and  in  the  blood-vessels, 
sclerosis.  Chronic  diffuse  in- 
durative nephritis  thus  is  not 
merely  a  local  disease  affect- 
ing the  kidneys;  in  most 
cases  it  is  a  widespread  dis- 
ease affecting  the  kidneys  and 
the  entire  vascular  apparatus 
— the  heart  and  the  arteries 
especially,  but  sometimes  also 
the  veins.  In  the  majority 
of  cases  doubtless  it  com- 
mences  in  the   kidneys,  but 

it  speedily  implicates  the  heart  and  the  blood-vessels; 
in  some  cases  analogous  lesions  have  been  found  in 
structures  as  remote  as  the  liver,  etc.  In  some  cases 
it  is  likely  that  the  lesions  commence  simultaneously  in 
the  kidneys  and  the  cardio-vascular  apparatus.  A  con- 
spicuous feature  of  many  cases  is  the  development  of 
miliary  aneurisms  that  involve  especially  the  arteries  of 
the  brain,  and  that,  by  rupturing,  frequently  lead  to  a 
fatal  termination. 

Bymptoms. — It  is  sometimes  impossible  to  recognize 
secondary  chronic  interstitial  nephritis  clinically — to  dif- 
ferentiate between  the  large  white  kidney  and  the  small 
white  kidney.  Presumptive  evidence  of  secondary  con- 
traction of  the  kidney,  however,  is  afforded  by  long  dur- 
ation of  the  disease  (more  than  a  year) ;  lessening  in  the 
amount  of  dropsy ;  lessening  in  the  amount  of  albumin  in 
the  urine,  increase  in  the  daily  quantity  of  urine  and  de- 
crease in  the  specific  gravity ;  the  presence  of  hypertro- 
phy of  the  heart,  accentuation  of  the  aortic  second  sound, 
and  increase  in  the  arterial  tension, — -in  a  word,  by  the 
advent  of  symptoms  characteristic  of  primary  chronic  in- 
terstitial nephritis.  In  many  cases,  without  a  knowledge 
of  the  previous  history  of  the  patient  it  is  impossible  to 
make  a  differential  diagnosis  between  the  secondary  and 
the  primary  form  of  contraction  of  the  kidney. 

As  might  be  expected  from  a  knowledge  of  the  nature 
of  the  process,  the  symptoms  of  primary  chronic  intersti- 


tial nephritis  develop  as  insidiously  as  do  the  pathological 
lesions  in  the  kidney.  The  disease  may  exist  for  years 
entirely  devoid  of  symptoms.  Indeed,  in  the  majority 
of  cases  the  early  stages  of  the  affection  are  altogether 
overlooked,  unless  they  be  discovered  accidentally  by  the 
routine  examination  of  the  urine,  as,  for  instance,  for  life 
insurance,  or  for  patients  ill  with  other  diseases.  When 
finally,  after  a  number  of  years,  the  disease  does  produce 
obtrusive  symptoms,  these  are  usually  of  such  a  nature 
that  they  are  likely,  for  a  time  at  least,  to  be  attributed 
to  disorder  of  some  organ  other  than  the  kidney.  Thus, 
while  the  patient  may  present  himself  to  his  physician 
with  the  idea  that  he  is  suffering  with  diabetes  on  account 
of  the  large  amount  of  urine  that  he  voids,  he  is  just  as 


Fig.  8067.— Chronic  Diffuse  Indurative  Nephritis  with  Atrophy  of  the  Renal  Tissue,  a,  TMcltenea  and' 
nbrous  Bowman's  capsule;  6,  normal  glomerular  vessels;  c,  glomerulus  with  partly  impermeable 
and  homogeneous  vascular  loops  a,ud  almost  entirely  devoid  of  epithelium ;  d,  obliterated  glomer- 
ulus ;  e,  homogeneous  coagulation  mass  with  nuclei,  exudate,  and  epithelium ;  /,  desquamated 
glomerular  epithelium ;  o,  capsular  epithelium ;  h,  collapsed  urinary  tubule  with  atrophic  epi- 
thelium ;  i,  collapsed  tubule  devoid  of  epithelium ;  )c,  hyperplastic  connective-tissue  stroma ;  l, 
collection  of  small  round  cells ;  m,  normal,  but  somewhat  dilated,  urinary  tubule ;  n,  afferent 
vessel :  o,  vein,    y  '3.50.    (Ziegler.) 


likely  to  complain  of  dimness  of  vision  the  consequence  of 
albuminuric  neuro-retinitis ;  or  of  one  of  the  many  mani- 
festations of  chronic  ursemia,  such  as  dyspnoea  or  asth- 
ma ;  or  of  gastro-intestinal  derangements,  such  as  gastric 
catarrh,  gastric  hemorrhage,  or  diarrhoea;  or  of  headache, 
hemicrania,  tinnitus  aurium,  or  vertigo ;  of  neurasthenia, 
pains  in  the  muscles  or  joints,  or  eczema;  of  palpitation 
of  the  heart  and  precordial  distress ;  or,  the  patient  in 
apparent  good  health,  may  suddenly  develop  a  severe 
and  even  fatal  attack  of  cardjac  failure,  or  he  may  pass 
into  ursemic  coma  or  convulsions,  or  he  may  sulfer  an 
apoplexy  and  die.  The  initial  symptoms  of  the  disease, 
therefore,  are  extremely  variable. 

In  whatever  manner  the  disease  manifests  itself  the 
diagnosis  depends  upon  the  results  of  an  examination  of 
the  urine  and  of  the  cardio-vascular  system.  The  urine 
is  increased  in  amount — 1,800  c.c.  to  4,000  c.c.  daily — ■ 
whence  the  common  complaint  of  frequent  micturition 
and  sometimes  of  increased  thirst;  it  is  acid  in  reaction, 
pale  in  color,  of  low  specific  gravity  (1.002-1.015).  It 
contains  a  slight  amount  of  albumin;  usually  only  a 
trace,  and  at  times  no  albumin  at  all.  Albumin  may  be 
absent  for  days  and  even  weeks  at  a  time ;  it  may  be 
missed  in  the  early  morning  urine  and  be  present  in  that 
voided  later  in  the  day ;  and  it  may  be  present  only  after 
exercise,  emotional  and  other  excitement,  or  after  eating, 
especially  after  eating  proteids.    The  urine  deposits  a 
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slight  flocculent  sediment  tliat  contains  a  few,  sometimes 
a  very  few  (often  very  narrow)  hyaline  and  pale  granular 
rusts,  and  a  few  epithelial  cells,  mostly  from  the  bladder. 
In  many  specimens  of  the  urine  the  casts  are  so  few  that 
it  is  only  after  centrifugalization  that  several  very  pale 
h}-aline  casts  may  be  detected.  In  some  cases  a  few 
erythrocytes  may  be  found.  The  solids  of  the  urine  are 
usually  diminished. 

The  lesions  of  tlie  cardio- vascular  system  characteristic 
of  chronic  nephritis  consist  of  hypertrophy  of  the  heart, 
especially  of  the  left  ventricle,  and  of  increased  arterial 
tension.  The  hypertrophy  of  the  heart  is  sometimes 
obscured  by  coexisting  emphysema  of  the  lungs,  but 
usually  it  may  be  recognized  by  the  increased  force  and 
displacement  downward  and  outward  of  the  apex  beat, 
extension  of  the  cardiac  dulness  downward  and  to  the 
left,  and  accentuation  of  the  aortic  second  sound.  In- 
creased arterial  tension,  wliich  may  be  expected  from  the 
beginning  of  the  disease,  is  one  of  the  most  valuable 
signs  of  chronic  indurative  nephritis.  The  pulse  of  high 
tension  is  quite  characteristic — it  is  hard  and  resisting  to 
the  palpating  fingers,  it  remains  persistently  full  between 
the  heart  beats  (this  being  the  important  feature  of  the 
pulse),  and  it  requires  considerable  pressure  with  the  fin- 
gers completely  to  arrest  the  pulsations.  The  sphygmo- 
graphic  tracings  are  also  quite  characteristic.  While  this 
hypertrophy  of  the  heart  and  increased  arterial  tension 
may  be  found  in  all  forms  of  Bright's  disease  (but  not  in 
all  cases),  in  none  of  the  forms  do  they  so  dominate  the 
clinical  picture  as  they  do  in  the  primarily  contracted 
kidney — pi-imary  chronic  interstitial  nephritis.  They 
may  be  expected  from  the  time  of  the  onset  of  the  con- 
traction or  atrophy  of  the  Iddne}',  be  this  of  the  primary  or 
of  the  secondary  variety.  Thus  they  develop  early  in  the 
primary  form,  but  they  may  be  (but  usually  are  not)  much 
delayed  in  the  secondary  form.  They  may  develop  also 
in  the  chronic  diffuse  non-indurative  nephritis,  and  they 
(more  especially  the  increased  arterial  tension)  have  been 
observed  in  a  considerable  number  of  cases  of  acute  ne- 
phritis, more  especially  in  the  acute  nephritis  following 
infections,  such  as  scarlet  fever,  etc.  In  a  few  chronic 
cases  they  are  not  observed.  Their  absence  may  be  due 
to  faulty  nutrition — the  heart  not  being  sufficiently  nour- 
ished to  enable  it  to  hypertrophy;  to  sclerosis  of  the 
coronary  artcjies;  to  the  faithful  performance  by  the 
skin  and  the  intestine  of  their  vicarious  action  whereby 
they  remove  those  excrementitious  products  ordinarily 
eliminated  by  the  kidneys,  etc. 

The  existence  of  the  secardio-vascular  changes,  as  also 
the  kidney  lesions,  may  for  a  long  time  remain  entirely 
unknown  to  the  patient  and  be  absolutely  unsuspected 
by  the  physician.  Whatever  be  their  exact  mode  of  devel- 
opment (and  many  theories  have  been  advanced,  but  as 
yet  the  correctness  of  none  has  been  conclusively  demon- 
strated), it  is  certain  that  they  arise  in  response  to  exces- 
sive demands  on  the  part  of  the  general  economy.  So 
long  as  the  heart  continues  to  perform  its  increased  work 
well  no  symptoms  occur.  Should,  however,  the  increased 
quantity  of  urine  or  the  development  of  slight  swelling 
about  the  eyes  or  the  ankles  attract  the  patient's  atten- 
tion ;  or  should  he  suffer  from  epistaxis  (usually  of 
serious  moment),  or  from  dimness  of  vision  (due  to  neu- 
ro-retinitis),  or  from  severe  muscular  cramps  in  the  calves 
of  the  legs  (which  are  quite  common),  or  from  any  of  the 
symptoms  of  chronic  urtemia,  inquiiy  on  the  part  of  the 
physician  may  elicit  the  information  that  for  months, 
possibly  years,  excitement  and  exertion  have  been  provo- 
cative of  breathlessness  and  palpitation  of  the  heart;  but 
having  an  obvious  cause  they  were  regarded  as  of  no  par- 
ticular significance.  As  the  disease  advances,  however, 
tlie  nutrition  of  the  heart  no  longer  keeps  pace  with  its 
enlargement,  degenerations  ensue,  and  evidences  of  em- 
barrassed circulation  resiilt.  It  is  now  that  symptoms 
referable  to  the  cardio-vascular  system  dominate  the  clini- 
cal picture.  To  the  hypertrophy  of  the  heart,  if  it  were 
simple,  there  supervenes  dilatation,  and  to  disease  of  the 
left  ventricle  is  added  disease  of  the  right.  There  result 
cardiac  asthma,  congestion  and  oedema  of  tlie  lungs. 


bronchitis,  gastro-intestinal  disturbances,  generalized 
oedema  and  effusions  within  the  serous  cavities,  and  al- 
terations in  the  urine.  The  urine  lessens  considerably  in 
amount,  and  it  becomes  of  high  color  and  increased  spe- 
cific gravity ;  albumin  increases  in  amount  and  casts  be- 
.  come  more  numerous ;  dark  granular,  epithelial,  and 
even  blood  casts  and  free  erythrocytes  may  be  encoun- 
tered. The  symptoms  referable  to  the  heart  and  lungs, 
at  first  transitory  and  nocturnal,  become  permanent,  the 
other  symptoms  mentioned  are  added,  and  If  relief  is  not 
afforded,  death  ensues  with  cardiac  failure  or  uraemia  or 
both  dominating  the  final  scene.  Toward  the  end  of  life, 
concurrently  with  the  cardiac  failure,  the  pulse,  which  had 
been  of  high  tension,  may  become  of  lessened  tension ;  the 
second  aortic  sound  becomes  less  accentuated;  with  em- 
barrassment of  the  right  heart  the  second  pulmonary 
sound  becomes  accentuated ;  signs  of  dilatation,  and  gal- 
lop rhythm,  always  of  serious  moment,  supervene. 

In  some  cases  the  first  suggestive  symptom  may  be 
oedema  of  the  lungs  or  of  the  larynx.  The  dyspnoea  due 
to  one  or  both  of  these  may  be  augmented  by  hydro- 
thorax  ;  Cheyne-Stokes  breathing  may  ensue,  and  in 
coma  the  patient  may  die.  In  other  cases,  the  first  sug- 
gestive symptom  may  be  violent  headaciie — due  either  to 
ursemia,  cerebral  congestion,  or  cerebral  anaemia.  The 
headaches  are  occasionally  relieved  by  epistaxis,  which  is 
sometimes  frequent  and  sometimes  severe.  Drowsiness 
and  other  of  the  nervous  manifestations  of  chronic  urse- 
mia  may  be  associated  with  the  headaches,  and  fre- 
quently presage  the  onset  of  severe,  acute,  and  even 
fatal  ursemia.  In  some  cases  psychoses  are  prominent. 
In  other  cases  neuralgias,  or  hemorrhages  into  the  brain 
substance  or  into  the  meninges  may  occur.  Hemor- 
rhages into  other  structures,  especially  the  stomach,  in- 
testine, skin,  conjunctiva,  lungs,  etc.,  have  been  ob- 
served. Severe  and  uncontrollable  vomiting  and  severe 
and  exhausting  diarrhoea  are  not  uncommon.  In  other 
cases  the  disease  is  manifest  by  Intolerable  itching,  formi- 
cation, numbness  of  the  extremities ;  In  still  other  cases, 
by  urticaria.  In  the  late  stages  more  or  less  widespread 
erythematous,  or  bullous,  or  desquamative  skin  lesions 
may  occur.  The  most  important  symptom  on  the  part 
of  the  special  senses— neuro-retinitls — has  already  been 
mentioned.  At  times  tinnitus  aurium  possibly  associated 
with  dizziness  occurs;  less  frequently  deafness  or  dip- 
lopia. 

Diagnosis. — So  long  as  cardiac  compensation  is  main- 
tained, the  diagnosis  of  chronic  indurative  nephritis  is 
evident  from  the  results  of  an  inquiry  Into  the  antece- 
dents of  the  patient,  the  special  etiological  factors  in  the 
case,  the  course  of  the  disease,  the  different  clinical  mani- 
festations, and  an  examination  of  the  urine  and  of  the 
cardio-vascular  apparatus.  Indeed,  a  diagnosis  based 
upon  increased  arterial  tension,  accentuated  aortic  second 
sound,  and  the  physical  signs  of  hypertrophy  of  the  heart 
will  rarely  be  wrong.  The  diagnostic  Importance  of 
these  cardio-vascular  alterations  cannot  be  overestimated. 
They  are  among  the  earliest  clinical  manifestations  of 
the  disease,  and  they  may  be  detected  even  In  the  absence 
of  positive  signs  of  kidney  disease  on  the  part  of  the 
urine.  Such  is  their  double  import,  that,  in  the  event  of 
suspicion  of  chronic  Indurative  nephritis,  they  should  be 
diligently  sought,  and  in  the  event  of  their  accidental 
detection  in  the  course  of  the  routine  examination  of  a 
patient,  the  presence  of  an  unsuspected  or  latent  chronic 
indurative  nephritis  must  be  persistently  borne  in  mind 
until  these  cardio-vascular  signs  are  otherwise  adequately 
accounted  for.  It  Is  usually  a  matter  of  extreme  diffi- 
culty to  distinguish  clinically  between  primary  chronic 
interstitial  nephritis  and  the  arteriosclerotic  kidney;  In 
some  cases  it  is  Impossible ;  in  most  cases  It  is  unneces- 
sary. Usually  the  arteriosclerotic  kidney  exists  for  a 
long  time  without  albuminuria,  or  with  but  the  slightest 
trace  of  albumin  in  the  urine.  The  disease  may  be  sus- 
pected in  elderly  persons,  with  hypertrophy  of  the  heart, 
increased  arterial  tension,  and  marked  atheroma  of  the 
superficial  arteries.  Occurring  as  a  manifestation  of  se- 
nility, it  Is  usually  of  relative  unimportance  as  contrasted 
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^v.th  the  coexisting  emphysema,  dementia,  marasmus 
■etc  When  the  heart  begins  to  fail  in  chronic  interstitial 
nephritis,  diagnostic  difficulties  arise.  The  clinical  pict- 
ure in  these  cases  much  resembles  that  of  a  disorder  Dri- 
marily  cardiac  and  secondarily  renal.  The  presence  of 
murmurs  is  not  conclusive  evidence,  since  they  mav  be 
<lue  to  dilatation  as  well  as  to  valvular  disease  Diastolic 
murmurs,  however,  suggest  a  primary  cardiac  disorder 
-whereas  albuminuric  neuro-retiuitis  suggests  a  primary 
renal  disorder.  In  some  cases  the  diagnosis,  for  a  time  at 
least,  IS  impossible ;  in  other  cases  it  may  be  made  by  a 
■careful  analysis  and  balancing  of  all  the  features  of  the 
case,  by  a  knowledge  of  the  past  history  of  the  patient 
iind  by  the  results  of  administering  digitalis  and  other 
heart  tonics.  Following  the  administration  of  digitalis 
•should  the  patient  improve  materially,  should  the  urine 
increase  in  amount,  and  should  albumin  and  casts  finally 
■disappear  from  the  urine,  the  condition  has  been  definitely 
determined  to  liave  been  primarily  cardiac  with  secondary 
renal  congestion.  If,  however,  with  improvement  in  the 
■condition  of  the  heart,  albumin  and  casts  do  not  disappear 
from  the  urine,  we  may  be  confident  of  the  existence  of 
nephritis,  a  conviction  that  may  be  confirmed  by  exam- 
ining the  cardio-vascular  apparatiw  now  that  compen- 
sation has  been  restored.  It  is  scarcely  likely  that 
■chronic  indurative  nephritis  will  be  confounded  with 
the  so-called  functional,  physiological,  cyclic,  intermit- 
tent, paroxysmal,  or  adolescent  albuminuria. 

Course  and  Prognosis.— Chronic,  diffuse  indurative  ne- 
phritis may  run  a  course  entirely  latent  and  lead  to  a 
•sudden  termination  of  life  through  the  advent  of  acute 
uriEmla,  apoplexy,  etc.  In  general  the  prognosis  depends 
in  large  measure  upon  the  condition  of  the  caidio-vascular 
apparatus.  In  the  early  stages  of  the  disease,  in  the  stage 
when  the  disease  may  be  discovered  accidentally  before 
there  are  any  obtrusive  evidences  of  it,  the  prognosis  is 
fair  witli  regard  to  life  expectancy.  The  patient,  how- 
ever, should  be  warned  of  his  affliction  and  advised  to 
lead  a  hygienic,  moral,  and  abstemious  life.  In  these 
■circumstances  he  may  live  ten,  even  twenty  or  more 
years;  and  it  is  not  unlikely  that  the  removal  of  the 
cause  of  the  disease  in  the  individual  case  may  result  in 
■a  stand.stillof  the  lesions  in  the  kidneys  and  in  the  cardio- 
vascular apparatus.  The  dangers  most  to  be  appre- 
hended are  cardiac  failure,  rupture  of  the  smaller  arteries, 
•especially  those  of  the  brain,  and  urseniia.  In  the  later 
stages  of  the  disease  the  factors  that  most  influence  prog- 
nosis are  the  condition  of  the  cardio-vascular  system,  the 
■quantity  of  urine  excreted  daily,  the  manifestations  of 
in-asmia,  and  the  presence  or  absence  of  secondary  infec- 
tions, particularly  those  of  the  serous  membranes,  lungs, 
«tc.  With  embarrassment  of  the  circulation  the  prog- 
nosis becomes  very  bad.  Compensation,  when  it  fails,  is 
sometimes  never  regained;  with  judicious  treatment, 
Iiowever,  the  patient  may  be  tided  over  the  critical  pe- 
riod and  live,  if  careful,  for  a  number  of  years.  It  is 
especially  important  to  watch  the  quantity  of  urine  ex- 
creted daily.  Diminution  in  the  quantity  of  urine  often 
presages  the  onset  of  iirsemia,  which,  however,  may  be 
averted  by  timely  interference.  The  importance  of  the 
condition  of  the  heart  is  here  again  brought  into  evi- 
dence, since  failure  of  the  cardiac  power  results  in  dimi- 
nution in  the  amount  of  urine.  This  diminution  in  the 
amount  of  urine  is  especially  a  cause  for  concern  if  it  be 
associated  with  headache,  and  both  then  demand  imme- 
diate attention. 

TYeatmeni. — Prom  the  natural  history  of  the  disease  we 
derive  our  indications  for  treatment,  which  are:  (1)  As 
far  as  possible,  to  remove  the  etiological  factor  in  the 
individual  case ;  (3)  to  prevent  the  accumulation  of  waste 
metabolic  products  in  the  system ;  (3)  to  maintain  the  in- 
tegrity of  the  cardio-vascular  apparatus ;  and  (4)  to  meet 
the  symptomatic  indications  as  they  arise.  Thus  the  car- 
dio-vascular manifestations  of  the  disease  assume  a  com- 
manding position  not  only  in  the  diagnosis  and  in  the 
prognosis,  but  also  in  the  treatment.  In  the  early  stages 
of  the  disease,  when  the  patient  may  complain  only  of  the 
passing  of  large  quantities  of  urine,  or  of  dyspnoea  on 


exertion,  etc.,  or  when  the  physician  may  accidentally 
detect  increased  arterial  tension,  the  nature  of  the  disease 
■should  be  recognized  after  a  thorough  investigation  of 
the  urme  and  of  the  heart,  etc.     Appreciating  our  in- 
ability definitely  to  cure  our  patient,  we  should  be  alert 
to  the  dangers  that  threaten  him.     Ho  must  be  cautioned 
not  to  expose  himself  to  the  inclemencies  of  the  weather ; 
he  must  avoid  all  excessive  muscular  exercise,  and  if  pos- 
sible all  mental  worry ;  he  must  have  his  bowels  open  at 
least  once  daily,  and  in  every  way  he  must  favor  the  ac- 
tion of  the  skin,  so  that  as  little  work  as  possible  may  be 
thrown  upon  the  diseased  kidneys,  heart,  and  blood-ves- 
sels._    The  skin,  though  a  poor  substitute  for  the  kidneys, 
is  still  capable  of  performing  considerable  excretory  work' 
and  its  action  should  be  facilitated  as  much  as  possible— 
by  wearing  woollen  underclothing  and  by  a  daily  tepid 
bath.     Hot  baths  may  be  given,  but  not  indiscriminately ; 
tliej'  are  contraindicated  if  they  increase  the  blood  press- 
ure to  such  a  degree  as  to  cause  unpleasant  throbbings. 
The  action  of  the  bowels  should  be  promoted  by  a  daily 
saline  cathartic  or  by  the  use  of  any  one  of  the  well- 
known  saline  mineral  waters.     The  diet  is  of  the  utmost 
importance,  and  probably  the  duration  of  life  depends  as 
much  upon  discretion  in  eating  and  drinking  as  upon  any 
other  factor.     The  matter,  however,  is  largely  individual. 
In  many  cases  it  is  advisable  to  try  an  exclusive  milk  diet 
for  a  time.     If  the  patient  is  obliged  to  take  to  bed  this  is 
all  the  more  indicated.    Milk,  however,  is  most  distasteful 
to  many  patients  who  will  not  submit  to  an  exclusive 
milk  dietary,  even  if  assured  that  they  will  do  better  on  it 
than  on  any  other  dietary— which  is  doubtful.     In  general 
it  may  be  said  that  that  diet  should  be  allowed  which  best 
promotes  a  healthy  slate  of  body  and  mind ;  a  diet  free 
from  irritative  quantities  and  readily  assimilable,  a  diet 
in  which  the  nitrogenous  elements  are  relatively  reduced, 
and  a  diet  sufficiently  varied  to  be  attractive.     Whether 
or  not  albuminous  food  should  be  allowed  must  be  de- 
cided in  the  individual  case.     In  some  cases  it  is  well  to 
withhold  it  for  a  time ;  in  other  cases  moderate  amounts 
may  be  permitted  with  good  results.     Large  amounts 
appear  to  be  injurious  to  most  patients,  though  this  is 
a  subject  that  is  still  debated.     However,  it  is  quite  cer- 
tain that  in  many  cases  the  exclusion  of  proteids  from  the 
dietary  is  not  followed  by  good  results.      A  wise  rule  is 
to  permit  some  of  the  lean  and  easily  digested  meats  to 
be  partaken  of  once  a  day.     Eggs  are  suitable  and  will 
be  found  of  good  service  when  taken  raw — beaten  up  in 
milk.     Tea  and  cofEee  in  moderation  may  be  permitted. 
In  many  cases  alcoholic  beverages  must  be  prohibited ; 
in  other  cases  a  little  of  the  lighter  wines  may  be  allowed. 
In  many  cases  the  foregoing  with  an  occasional  mercurial 
purge,  followed  by  a  saline,  for  its  depletive  effect  and 
its  tendency  to  lower  blood  pressure,  will  suffice  to  pro- 
duce amelioration  of  the  symptoms,  and  possibly  ari-est  of 
the  lesions.     If  it  accomplishes  this,  no  other  medicines 
should  be  given  for  the  time  being. 

When  the  circulation  becomes  embarrassed  medication 
is  called  for — the  most  serviceable  remedies  being  nitro- 
glycerin and  caffeine.  Nitroglycerin  lowers  the  arterial 
tension  and  enables  the  heart  still  capable  of  performing 
its  work  to  do  so  unhampered  by  excessive  resistance  in 
the  arterial  tree;  it  is  said  also  to  favor  reduction  in 
the  amount  of  albumin  excreted,  but  this  action  is 
doubtful  and  certainly  immaterial.  One  minim  of  the 
one-per-cent.  solution,  or  a  tablet  containing  gr.  ^Jj  of  the 
nitroglycerin,  should  be  given  three  or  four  times  daily. 
This  dose  may  be  increased  until  the  desired  result  is 
obtained.  It  is  not  necessary  that  the  drug  be  given  to 
the  extent  of  producing  unpleasant  symptoms;  sufficient 
reduction  in  the  arterial  tension  is  usually  produced 
without  this.  Nor  is  great  reduction  in  the  arterial  ten- 
sion desirable ;  indeed,  it  is  directly  contraindicated,  since 
a  reduction  of  the  tension  even  to  that  of  the  normal 
is  fraught  with  danger  of  serous  effusions,  and  of  uraemia 
(on  account  of  reduction  in  the  amount  of  urine  excreted). 
The  nitroglycei'in  should  be  given  for  from  four  to  six 
weeks  and  then  discontinued  for  a  week  or  ten  days,  un- 
less the  condition  of  the  patient  should  render  an  earlier 
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return  to  its  use  necessary.  In  some  cases  the  nitrite  of 
potassium  or  of  sodium  may  be  substituted  for  tlie  nitro- 
glycerin, but  they  are  less  efficacious.  During  recent 
j'ears  erythrol  tetranitrate  has  been  employed  with  good 
results.  Inasmuch  as  the  nitrites  interfere  somewhat 
with  the  oxygenating  powers  of  the  blood  their  contin- 
uous administration  should  not  be  persisted  in  too  long. 
The  caffeine  is  best  given  in  three-grain  doses,  and  gen- 
erally in  conjunction  with  the  nitroglycerin.  The  only 
contraindication  to  its  use  is  an  insomnia  that  it  some- 
times provokes.  Iodide  of  potassium  or  of  sodium  is 
still  advocated  in  the  treatment  of  this  disease,  and  in 
some  cases  good  results  appear  to  attend  its  prolonged 
use.  It  should  be  given  in  small  doses,  three  to  live 
grains  three  times  daily,  unless  there  be  a  clear  history 
of  syphilitic  infection,  or  marked  arterio-sclerosis.  It  is 
difficult,  however,  to  estimate  the  amount  of  good  that 
with  justice  may  be  attributed  to  its  use.  The  same 
may  be  said  of  small  doses  of  mercuric  bichloride  and  of 
the  chloride  of  gold  and  sodium.  At  all  events  tlieir  use 
is  unattended  by  harm,  and  they  may  serve  to  retard  the 
progress  of  the  renal  and  cardio- vascular  lesions.  .  In  tlie 
absence  of  serious  cardiac  debility,  cardiac  stimulants, 
such  as  digitalis  and  strophanthus,  should  not  be  given. 
Nor  is  the  routine  administration  of  iron  to  be  counte- 
nanced. Anaemia  is  rarely  marked,  and  any  virtues  that 
iron  may  possess  are  outweighed  by  certain  ill  effects, 
such  as  its  tendency  to  constipate,  to  produce  headaches, 
etc.  However,  should  anaemia  become  marlced,  iron  may 
be  given  in  small  doses.  Quinine,  strychnine,  and  arsenic 
are  often  of  service  in  this  stage  of  the  disease,  as  well  as 
earlier.  Quite  recently  Edebohls  and  otliers  have  at- 
tempted the  cure  of  chronic  nephritis  by  stripping  the 
capsule  from  the  kidneys — with  results  as  yet  proble- 
matical. 

When  marked  cardiac  debility  and  manifest  failure  of 
compensation  develop  (generalized  oedema,  effusions  in 
the  several  serous  cavities,  diminution  in  the  amount  of 
urine,  increase  in  the  amount  of  albumin,  etc.),  the  time 
for  administering  digitalis  and  other  cardiac  stimulants 
has  arrived.  In  general,  the  treatment  of  this  stage  of 
the  disease  does  not  differ  from  tliat  already  laid  down 
in  connection  with  acute  and  chronic  non-indurative 
nephritis,  and  from  that  commonly  practised  in  cases  of 
lack  of  cardiac  compensation.  Impending  uraemia,  mani- 
fest by  headache,  restlessness,  foul  breath,  coated  tongue, 
vertigo,  etc.,  may  be  warded  off  by  nitroglycerin  and 
caffeine,  saline  cathartics,  alkaline  diuretics,  large 
amounts  of  water,  hydrotherapeutic  measures,  and  re- 
striction of  the  diet  to  milk.  In  some  cases  digitalis  is 
urgently  called  for.  The  treatment  of  acute  ursemia  de- 
veloping in  the  course  of  chronic  indurative  nephritis  does 
not  differ  from  that  already  mentioned. 

Aloyaius  0.  J.  Kelly. 

KIDNEYS,     DISEASES     OF:     PARASITES.— In   the 

United  States,  renal  parasites  are  very  rare.  Those  which 
are  most  often  observed  are :  1,  Bchinococcus;  2,  strongy- 
lus  gigas ;  '6,  pentastomum  denticulatum ;  4,  distoma  hie- 
matobium;  5,  ascaris  lumbricoides;  6,  actinomycosis. 

1.  EcHiNococcus.^ — This  is  the  most  common  of  the 
renal  parasites,  but  it  is  a  rare  affection.  If  we  add  to- 
gether the  figures  of  Davaine,  Neisser,  Finsen,  and 
Thomas,  we  have  3,111  cases  of  hydatid  disease  of  all 
parts  and  organs,  in  115  of  which  the  kidney  was  the 
seat  of  the  disease — a  percentage  of  5.41.  The  actual 
frequency  is  probably  even  lower  than  this.  Hydatids 
occur  more  frequently  in  the  kidney  than  in  any  other 
organ  of  the  body,  except  the  liver  (most  frequent  of  all) 
and  the  lungs.  The  two  sexes  seem  to  be  about  equallj' 
affected.  It  occurs  about  twice  as  frequently  in  the  left 
kidney  as  in  the  right,  for  which  no  satisfactory  explana- 
tion has  been  offered.  The  cysts  may  occupy  one  or 
both  kidneys.  Any  part  of  the  kidney  may  be  invaded 
by  the  cyst  or  cysts,  which  may  lie  just  beneath  the  cap- 
sule or  be  buried  deep  in  the  substance  of  the  organ. 
The  remaining  kidney  tissue  usually  continues  healthy 
until  the  pressure  of  the  cyst  becomes  injurious.     The 


large  cysts  often  contain  daughter  cysts.  The  cysts  may 
remain"  small  in  size,  or  they  may  attain  immense  pro- 
portions. 

iSymptoms.— These  are  very  unsatisfactorjr,  and  are 
variously  described.  The  trouble  develops  insidiously 
and  slowly,  is  usually  painless,  and  produces  no  changes 
in  the  urine  until  late  in  the  disease.  A  palpable  tumor 
takes  months  or  years  for  its  growth,  and  is  usually  the 
first  symptom  which  is  appreciable.  The  tumor  is 
rounded,  tense,  elastic,  not  tender,  and  may  have  rounded 
nodules  upon  its  surface.  There  may  be  fluctuation  and 
"  hydatid  fremitus. "  The  cysts  may  develop  rapidly  and 
produce  painful  sensations  from  pressure.  Rarely  haema- 
turia  may  be  produced.  Some  of  the  cysts  may  rupture 
into  the  pelvis  of  the  kidney,  causing  the  echinococci  or 
their  booklets  to  appear  in  the  urine,  which  will  at  onc& 
establish  the  diagnosis.  The  passage  of  the  echinococci 
may  produce  miniature  renal  colic,  similar  to  those  symp- 
toms caused  by  the  passage  of  renal  gravel  or  a  small 
calculus.  Very  often  the  cysts  set  up  a  pyelitis,  with 
pyuria  and  hsematuria.  The  cysts  may  become  infected 
and  rupture  externally,  producing  a  perirenal  abscess. 
The  hydatid  tumor  may  push  upward,  perforate  th6  dia- 
phragm, and  open  into  the  pleura  or  bronchi,  in  which  case 
the  echinococci  will  be  couglied  up  and  the  expectoration 
will  have  a  urinous  odor.  The  cyst  may  rupture  into 
the  general  peritoneal  cavity,  or  into  a  hollow  organ,  e.g., 
stomach,  intestine,  etc. 

The  diagnosis  is  made  by  considering  (Morris) ; 

1.  The  residence,  habits,  and  calling  of  the  individual 
in  reference  to  association  with  dogs.  3.  The  slow, 
silent,  insidious  growth  of  a  tumor.  3.  The  absence  of 
pain,  of  fever,  of  general  constitutional  disturbances,  and 
of  any  change  in  tlie  composition,  or  any  variation  in  the 
quantity  of  the  urine.  4.  The  uniformly  smooth,  globu- 
lar outline  of  the  tumor,  with  fluctuation  and  hydatid 
fremitus.  5.  The  renal  connection  of  the  tumor  and  the 
lack  of  ordinary  respiratory  movements.  6.  The  possi- 
ble discharge  of  hydatids  per  urethram,  by  the  mouth,  or 
by  the  anus.  7.  Attacks  of  renal  colic  caused  by,  and 
associated  with,  the  discharge  of  hydatids  by  urethra, 
producing  diminution  or  subsidence  of  the  flank  tumor. 

TVeatoewi.^Aspiration  is  dangerous  and  should  not  be 
employed.  The  same  remark  applies  to  the  injection  of 
substances  into  the  cysts.  The  only  proper  treatment  is 
to  cut  down  upon  it  by  the  lumbar  route,  tap  it,  remov- 
ing the  fluid  by  aspiration,  and  then  to  incise  the  cyst 
wall.  As  much  as  possible  of  the  wall  should  be  re- 
moved, and  the  edges  of  the  cavity  ought  then  to  be  sewn 
into  the  lumbar  wound.  The  cavity  is  then  packed  and 
allowed  to  heal  by  granulation.  Nephrectomy  is  allow- 
able only  when  the  whole  kidney  is  involved  in  the 
cysts.  In  certain  cases  it  may  be  possible  to  excise  the 
whole  cyst,  in  which  case  the  raw  surfaces  of  the  kidney 
may  be  brought  together  by  sutures.  This  expedites 
recovery. 

3.  Stkongylus  Gigas.— This  parasite  is  very  rare 
in  man,  but  common  in  the  lower  animals.  It  bears  a 
great  resemblance  to  a  large  earth-worm  but  differs  from 
the  ascaris  lumbricoides  in  its  reddish  color,  and  by  its 
having  six  papillte  around  the  mouth,  the  ascaris  having 
only  three.  It  is  found  in  the  renal  pelvis,  producing 
great  irritation,  with  pain,  hematuria,  pyrexia,  and 
strangury.  The  pain  is  somewhat  similar  to,  though 
milder  than,  renal  colic.  It  is  not  known  how  the  worm 
reaches  the  kidney.  Incision  into  the  pelvis  of  the  kid- 
ney, and  the  removal  of  the  worm  is  the  only  treatment. 

3.  PENTASTo.Mu^r  Denticulatum  is  a  pathological 
curiosity  which  has  been  found  once  or  twice  in  man,  but 
which  has  no  clinical  interest.  It  is  a  parasite  belonging 
to  the  order  of  "mites,"  whose  natural  habitat  is  the  na- 
sal cavity  of  the  dog. 

4.  Distoma  Haematobium.— Intemperate  climates  this 
is  rather  a  pathological  than  a  clinical  verity,  although 
it  is  very  common  in  Egypt  and  Southern  Africa.  The 
embryos  enter  the  alimentary  canal  through  the  medium 
of  drinking-water,  whence  they  make  their  way  to  the 
kidneys.     They  may  block  the  ureter  and  cause  hydro- 
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nephrosis  Their  entrance  into  the  bladder  may  cause 
considerable  irritation.  The  only  certain  means  of  diag- 
nosis is  the  discharge  of  ova  in  the  urine.  No  treatment 
can  be  adopted  which  will  have  any  influence  on  the 

5  AscARis  Ldmbricoidbs  (the  common  round-worm 
ot  the  intestinal  canal)  has  sometimes  found  its  wav  into 
the  renal  pelvis-just  how,  it  is  diflicult  to  explain 
This  worm  has  been  mistaken  for  the  stroneylus  gigas 
but  this  latter  has  invariably  a  deep  red  color,  whicli 
will  differentiate  it  from  the  former. 

6  Secondary  actinomycosis  of  tlie  kidney  has  been  de- 
scribed several  times.  Israel  has  published  the  first  case 
of  primary  actinomycosis,  diagnosed  in  life,  and  success- 
fully operated  upon.  For  a  further  description  of  this 
case,  1  refer  to  Israel's  work. 

Clarence  Arthur  Mc  Williams. 
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KIDNEYS,  DISEASES  OF:  TUBERCULOSIS.-Renal 

tuberculosis  occurs  under  two  distinct  forms,  with  one  of 
which— the  dead -room  manifestation  of  a  general  dis- 
seminated disease— we  have  nothing  to  do  except  from  a 
statistical  standpoint.  In  these  cases  both  kidneys  are 
almost  invariably  affected  and  the  diagnosis  of  renal  in- 
volvement is  not  made  during  life,  or,  if  it  may  be,  it  calls 
for  no  attention  in  the  face  of  the  more  formidable  men- 
ace to  existence  from  the  coexisting  implication  of  the 
pulmonary,  meningeal,  and  peritoneal  structures. 

If  we  permitted  ourselves  to  be  guided  by  such  ne- 
cropsy records  it  would  be  idle  to  expect  to  find  among 
the  living  any  cases  of  pui-ely  unilateral  renal  tuberculo- 
sis in  which  our  therapeutic  resources  could  be  of  benefit. 
The  writer's  morgue  investigations  in  all  forms  of  renal 
tuberculosis  show  a  post-mortem  percentage  of  81,  in 
which  both  kidneys  were  tuberculous,  and  19  in  which 
but  one  organ  was  affected ;  whereas  his  clinical  mate- 
rial, in  which  urinary  differentiations  were  made  by 
ureteral  catheterization,  has  given  33  per  cent,  of  double 
and  66  per  cent,  of  single  renal  involvement.  It  is  need- 
less to  say  that  all  of  these  cases  belonged  to  the  class  in 
which  more  or  less  chronic  and  more  or  less  localized 
manifestations  of  tuberculosis  prevailed,  and  in  which 
there  were  almost  always  symptoms  referable  to  the 
urinary  or  genital  organs. 

From  February  1st,  1893,  to  March  28th,  1903,  1,437 
autopsies  were  made  in  the  Presbyterian  Hospital  of  New 
York  City :  869,  or  60  +  per  cent.,  were  of  males ;  5.58,  or 
89 4- per  cent.,  were  of  females.  Of  this  number  358 
bodies,  or  18  per  cent.,  showed  some  tuberculous  lesion 
somewhere  in  the  body;  169,  or  65  per  cent.,  of  these 
were  in  males,  89,  or  35  per  cent.,  in  females.  Of  the 
358  tuberculous  bodies  48,  or  18. 5  per  cent. ,  showed  renal 
involvement. 


Age. 

Kidney. 

Spleen. 

Liver. 

Adrenals. 

Total. 

10 
3 
3 

10 
13 
2 
4 
1 
3 

16 
3 
3 

4 
4 
1 

2 

10 
3 
3 
5 

7 
2 
1 
1 

1 

'2 
2 
2 
1 

5  to  10     " 

9 

10  to  20     "    

9 

20  to  30     "    

21 

30  to  40     "      

36 

40  to  80      "    

50  to  60      "    

7 
8 

60  to  70      "      

3 

70  to  80      "    -., 

a 

48 

33 

32 

8 
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Of  the  48  renal  cases  33,  or  66  per  cent.,  were  in  males, 
while  16,  or  33  per  cent.,  were  in  females.  Of  the  48  re- 
nal cases,  39,  or  81  per  cent.,  had  double  infection,  while 


the  ri!H,?'h,v?"'-  '^^'^.^i°g'e  infection.  Of  these  9  cases, 
tlie  light  kidney  was  involved  in  5,  the  left  in  4.  None 
ot  the  48  renal  cases  failed  to  show  some  pulmonary  tu- 
berculous lesion.  No  instances  of  healed  renal  lesion 
were  met  with,  while  the  records  cite  5  cases  of  healed 
pulmonary  processes. 

Cases  <j_f  acute  miliary  tuberculosis  were  much  the  most 
common  in  infancy,  and  in  such  the  spleen  and  liver  were 
attected  at  least  as  often  as  the  kidneys.  The  periods 
between  the  third  and  fourth  decades  were  the  next 
most  hkely  ones  for  tuberculous  infection,  although 
here  many  of  the  cases  were  of  the  acute  general 
variety.  The  more  chronic  and  more  localized  forms 
were,  however,  strikingly  in  evidence,  and  the  prevalence 
ot  renal  tuberculosis  over  that  of  the  spleen  and  liver 
was  noted.  In  respect  to  individuals  at  this  age,  both 
morgue  and  clinical  records  agree  in  showing  that  here 
are  mainly  to  be  found  the  victims  of  a  clironic  unilateral 
renal  tuberculosis,  which  is  amenable  to  surgery. 

An  attempt  was  made  to  collect  the  number  of  cases  of 
renal  tuberculosis  received  in  the  hospital  during  this 
same  ten-year  period,  but  many  difficulties  rendered  it 
impossible  to  make  more  than  an  approximate  esti- 
mate; doubtless  quite  a  number  must  have  eluded 
diagnosis,  and,  when  no  autopsy  occurred,  they  escaped 
record.  Most  of  the  48  autopsy  cases  had  been  unrec- 
ognized previously.  If  these  are  added  to  the  34 
diagnosed  as  renal  tuberculosis  there  were  in  all  81 
cases,  since  one  case  is  common  to  both  counts. 

Of  the  34  cases  diagnosed  as  bilateral  or  unilateral  dis- 
ease, 14  of  the  patients  in  the  latter  class  consented  to  the 
proposed  nephrectomy,  and  of  this  number  13  recovered 
an  operative  mortality  of  7. 1  per  cent.  The  one  death  oc- 
curred in  a  man,  twenty -five  years  of  age,  at  the  end  of  six 
months,  while  the  patient  was  still  in  hospital,  and  was 
not  due  to  tlie  operation  but  to  extension  of  previously 
existing  clironic  pulmonary  processes  and  a  final  acute 
miliary  distribution  in  these  same  organs.  At  autopsy 
a  broken-down  tuberculous  nodule  was  also  found  in  the 
remaining  kidney. 

A  second  death  occurred  in  a  lad  of  sixteen  years,  due 
to  tuberculous  meningitis,  a  little  more  than  six  months 
after  operation  and  five  after  he  had  left  the  hospital. 
This  patient  was  at  the  point  of  death  when  operated 
upon,  and,  although  he  gained  thirty  pounds  shortly 
afterward,  other  foci  of  the  disease  had  already  been  rec- 
ognized before  the  emergency  operation,  and  it  was  pre- 
dicted that  a  return  to  his  former  unhygienic  home  con- 
ditions would  result  in  an  early  and  fatal  recurrence.  The 
remaining  twelve  patients  are,  so  far  as  can  be  learned,  in 
a  fair  state  of  health  at  this  time.  The  fourteen  patients 
were,  with  the  exception  just  mentioned,  between  twenty 
and  forty  years  of  age. 

Etiology. — Although  instances  of  primary  unilateral  re- 
nal tuberculosis  probably  exist,  we  must  not  think  that 
surgical  measures  of  relief  are  to  be  reserved  for  these 
rare  cases  alone.  Most  of  the  patients  supposed  to  be- 
long in  this  category  are  certainly  such  as  have  had  an 
insignificant  dormant  focus  elsewhere,  and  from  which 
bacilli  have  gained  access  to  the  blood  and  been  planted 
successfully  in  one  kidney.  What  the  antecedent  renal 
condition  is  which  makes  it  a  favorable  soil  for  this  ba- 
cillary  growth  and  its  subsequent  necrotic  processes,  is 
not  known.  If  irritation  or  faulty  circulation  were  a  pre- 
disposing cause  the  disease  ought  to  be,  more  frequently 
than  it  is,  found  associated  with  cases  of  calculus  or 
gravel,  and  of  movable  kidney.  It  is  a  striking  excep- 
tion to  find  a  kidney  which  is  at  the  same  time  the  seat 
of  lithiasis  and  tuberculosis,  unless  the  concretion  repre- 
sents a  terminal  stage  of  the  latter  and  possibly  a  natural 
and  conservative  effort  at  cure. 

On  the  other  hand,  a  history  of  some  external  lumbar 
or  abdominal  injury  is  not  so  infrequently  to  be  had  from 
these  patients,  but  whether  such  was  appreciated  only 
because  the  organ  was  already  the  seat  of  disease  and 
unduly  sensitive  it  is  difficult  to  determine,  and  this  diffi- 
culty is  increased  by  the  fact  that  occasional  cases  of  renal 
tuberculosis  are  far  advanced  when  they  first  come  to  the 
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notice  of  even  the  patient.  It  is  claimed  by  some  recent 
"Writers  that  the  parencliyma  of  the  kidneys  is  insensi- 
tive, that  pain  is  experienced  only  in  connection  with  le- 
sions of  a  distending  nature  such  as  lead  to  stretching  of 
the  capsule  or  distention  of  the  pelvis.  This  statement 
would  seem  to  be  negatived  by  the  fact  that  some  con- 
siderably sacculated  tuberculous  kidneys  are  quite  pain- 
less. It  seems  to  be  essential  to  the  occurrence  of  a  pri- 
mary tuberculous  renal  lesion  that  a  bacillus  sliould  gain 
admission  to  a  blood-vessel  by  a  prick  or  laceration,  else 
that  it  should  be  taken  up  from  a  mucous  or  cutaneous 
surface  by  a  lymph  space,  advanced  until  it  enters  a 
vein,  thence  carried  to  the  heart  and  one  of  the  renal 
arteries,  an  arteriole  of  which  probably  presents  it  to  a 
glomerulus  for  elimination.  Sherrington's  experiments 
justify  the  assumption  that  the  tubercle  bacillus  can  pass 
this  filter  without  any  necessary  lesion  of  the  excretory 
membrane. 

Durand-Fardel  has  demonstrated  these  bacilli  within 
and  just  outside  the  vessels  of  a  glomerulus,  where  they 
had  not  yet  excited  an  initial  tuberculous  process,  nor 
could  the  microscope  detect  the  slightest  evidence  of  their 
presence  by  tissue  change  or  otherwise. 

That  more  often  than  not  the  bacilli  are  carried  by  the 
blood  to  the  kidney  from  some  already  existing  but  in- 
appreciable pulmonary  lesion  is  the  writer's  belief,  so  that 
although  the  renal  focus  becomes  an  ostensible  and  major 
object  of  offence  it  is  not  really  the  primary  one.  If  the 
kidney  is  successfully  removed  the  original  focus  else- 
where may  long  afterward  again  serve  as  a  point  of  de- 
parture of  infection  for  other  organs,  or  may  take  on 
acutely  destructive  processes  within  itself.  'These  pos- 
sibilities should  not,  liowever,  deter  the  surgeon  from 
advising  the  earliest  possible  nephrectomy  for  purely 
unilateral  disease. 

Two  other  modes  of  renal  infection  are  recognized. 
Tlie  so-called  ascending,  in  which  extension  by  conti- 
nuity of  the.  disease  from  bladder  to  kidney  takes  place 
{Plate  XXXIX.).  Here  the  lymphatic  spaces  and  chan- 
nels of  the  ureter  are  presumably  the  agents  in  con- 
veying the  bacilli.  When  this  occurs  tlie  bladder  may 
have  had  its  original  infection  from  a  lesion  of  the  pros- 
tate or  seminal  vesicles,  from  a  descending  tuberculosis 
from  the  opposite  kidney,  from  an  implantation  made  by 
an  instrument  passed  through  the  urethra,  or  from  a 
focus  initiated  by  blood  bacilli  transported  to  the  mucosa. 
This  last  cause  may  produce  a  lesion  in  the  ureter  from 
which  the  disease  can  be  spread  both  upward  and  down- 
ward. 

When  tuberculosis  reaches  the  kidney  from  the  ureter 
it  generally  presents  a  picture  of  necrosis  extending  per- 
ipherally in  contradistinction  to  the  processes  which  char- 
acterize a  blood-implanted  tuberculosis  in  which  the  cor- 
tical zone  of  the  kidney— that  part  containing  the  great 
majority  of  the  glomeruli— is  the  principal  part  to  sufiEer 
the  early  inroads  of  destruction ;  although  the  pelvis  and 
parts  of  the  ureter  may  be  affected  with  tubercles  planted 
from  the  cortical  lesion. 

The  third  mode  of  infection  is  by  indirect  extension 
through  the  renal  capsule  from  a  tuberculous  disease  of 
some  contiguous  or  remote  organ.  Such  occurrences  are 
veryrare.  Althoughit  isnot  infrequent  to  find  advanced 
tuberculosis  of  the  adrenals  at  autopsy,  the  writer  has 
seen  no  cases  cited  of  a  contact  infection  of  the  kidney, 
whereas,  in  cases  of  new  growth  of  the  adrenal  body,  in- 
vasion of  the  kidney  is  not  rare. 

The  renal  capsule  seems  to  exert  a  sufficient  protection 
against  tuberculous  contagion  of  its  parenchyma,  but 
through  the  pelvis  a  burrowing  vertebral  abscess  occa- 
sionally makes  a  successful  breach,  and  very  rarely  a  tu- 
berculosis may  by  invasion  of  the  ureter  extend  from  the 
peritoneum  to  the  kidney.  It  is  probable  that  eighty 
per  cent,  of  the  cases  of  renal  tuberculosis  are  of  hsema- 
togenous  origin. 

The  susceptibility  of  the  kidney  to  infection  by  patho- 
genic germs  carried  to  it  by  the  blood  has  been  clearly 
demonstrated,  whereas  the  potency  of  the  lymphatic 
channels  for  rapid  and  wide  germ  dissemination  is  not 
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so  well  established ;  yet  in  the  distribution  of  bacteria  by 
the  continuity  of  their  pathological  processes  for  limited 
distances  and  by  comparatively  slower  progress,  the  effi- 
cacy of  the  lymphatics  is  perfectly  appreciated.  That 
this  is  the  mode  of  dissemination  in  an  ascending  renal 
tuberculosis  I  am  inclined  to  believe,  and  I  have  also  no 
doubt  that  it  represents  the  mode  of  extension  of  the  dis- 
ease to  the  other  parts  of  any  already  infected  organ  or 
group  of  organs. 

It  was  a  good  while  ago  ascertained  that  the  secretions 
and  tissues  of  the  healthy  bod}'  do  not  contain  bacteria, 
and  it  is  now  equally  well  recognized  that  when  bacteria 
have  gained  an  entrance  to  the  body  they  may  appear  in 
the  secreta.  Particularly  is  this  true  when  the  germs  are 
such  as  are  known  to  be  capable  of  exciting  lesions  in  the 
organs  affording  the  secretion.  Thus,  in  Wyssowko- 
witsch's  experiments  in  seventeen  animals  subjected  to 
intravenous  injection  of  different  micro-organisms  path- 
ogenic to  the  kidneys,  the  germs  were  found  in  the  urine 
thirteen  times. 

The  non-pathogenic  germs,  on  the  other  hand,  wholly 
disappear  from  the  circulation  after  a  while  without  hav- 
ing appeared  in  the  secreta. 

As  long  ago  as  1882  Cohnheim  maintained  that  by  renal 
exci-etion  the  human  organism  possessed  the  means  of 
ridding  itself  of  both  dissolved  and  organized  poisons. 
Among  the  latter  he  included  tubercle  bacilli,  and  he  held 
that  they  could  be  transferred  from  a  pulmonary  source 
by  the  blood  to  the  urine  and'so  enter  the  bladder,  there 
to  establish  a  tuberculosis  without  injuring  or  infecting 
the  kidney  during  their  passage. 

Von  Kahlden  professes  to  have  observed  kidneys 
through  which  the  bacilli  have  filtered,  and  which  organs 
did  not  present  the  slightest  alteration  caused  by  the  tran- 
sit of  the  bacilli.  The  impossibility,  however,  of  a  thor- 
ough examination  of  the  entire  glandular  tissue  of  a  kid- 
ney must  be  apparent. 

The  investigations  of  Cavazzani  and  Wyssowkowitsch 
led  them  to  conclude  that  this  passage  of  micro-organ- 
isms through  the  renal  membrane  could  not  occur  prior 
to  some  lesion  of  the  renal  epithelium,  and  that  such  a 
lesion  was  associated  with  the  escape  of  blood. 

From  his  own  experiments  Sherrington  decided  that 
because  proteids  are  not  always  discoverable  in  the  urine, 
it  is  not  necessary  to  insist  upon  the  conclusions  of  Wys- 
sowkowitsch and  others,  according  to  which  noxious 
bacteria  escape  in  the  secreta  only  when  the  blood  itself 
containing  them  escapes.  And  yet  he  admits  that  his 
deductions  are  equally  opposed  to  the  extreme  views  of 
Cohnheim  and  others,  who  assert  that  the  transit  of  bac- 
teria across  the  renal  membrane  occurs  while  it  is  still 
normal  in  condition. 

"This  membrane,"  Sherrington  says,  "is  rather  to  be 
regarded  as  then  exhibiting  in  a  minor  degree  the  path- 
ological change  which,  when  increased,  will  render  it 
pervious  to  the  same  extent  that  the  capillary  wall  be- 
comes pervious  in  an  area  of  inflammation."  This  opin- 
ion he  believes  to  receive  support  from  the  fact  that  the 
mjected  germs  are  not  immediately  found  in  the  secreta 
but  only  subsequently,  after  the  poisons  produced  by  the 
mfection  have  had  time  to  act  upon  the  membrane  and 
render  it  pervious. 

Sherrington  adds:  "Among  the  species  observed  to  es- 
cape through  the  membrane,  even  in  the  absence  of  es- 
cape of  blood,  are  some  that  are  not  motile ;  this  suggests 
that  in  their  transit  across  the  secreting  membrane  the 
bacteria  themselves  are  passively  conveyed,  that  the  tran- 
sit is  less  an  active  migration  than  a  passive  transference." 
It  IS,  then,  a  pertinent  question  whether  the  victims  of 
more  or  less  general  tuberculosis  can  present  tubercle  ba- 
cilli m  their  urine  and  yet  not  have  tuberculosis  of  the 
urinary  tract.  One  of  Sherrington's  experiments,  al- 
ready referred  to,  would  lead  us  to  believe  that  this  is 
possible. 

I  saw  some  years  ago  a  case  in  which  this  hypothesis 
could  not  but  be  considered.  I  had  resected  the  tubercu- 
lous left  knee  of  a  man,  A.  0.,  twenty -eight  years  old, 
who  since  the  age  of  ten  years  had  given  evidence  at 
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Pig.  1.— Chronic  Renal  Tuberculosis.  At  tlie  lower  pole  of  the  kiduej'  is  seen  a  calcareous  concre- 
tion surrounded  by  a  thick  fibrous  capsule.  In  the  middle  zone  there  is  a  caseous  mass  which 
is  walled  olf  from  the  surrounding  tissues  in  a  similar  manner — nature's  effort  to  effect  a  cure. 
At  various  places  in  tlie  cortex  are  miliary  and  larger  tubercles  of  latei-  date.  (Dr.  Charles  N. 
Dowd's  case  of  nephrectomy.) 

Pig.  3. — A  Non-tuberculous  Kidney  which  has  Undergone  Lipomatous  Transformation,  yecond- 
arjr  to  Calculous  Disease.  The  stone  is  seen  in  the  pelvis.  This  metamorphosis  is  similar  to 
that  described  by  some  writers  as  healed  renal  tuberculosis.  (Dr.  Robert  P.  Weir's  case  of 
nephrectomy.) 

Fig.  3. — Pseudotuberculosis  of  the  Kidney;  "Pseudotuberculosis  Cladothrichica "  of  Eppinger. 
(Dr.  George  A.  Tuttle's  case.) 

Pig.  4. — Subacute  Renal  Tuberculosis.  The  kidney  shows  on  its  surface  numerous  cortical  tuber- 
cles and  one  considerable  cyst.  (Dr.  P.  Tilden  Brown's  case  of  nephrectomy  for  disease  involv- 
ing one  kidney.) 
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different  times  of  various  regional  tuberculoses  Three 
months  later  his  tuberculous  right  testicle  was  removed 
Although  he  had  never  experienced  auj'  urinarv  svmp- 
toms  I  examined  his  urine  before  the  last  operation  and 
found  tubercle  bacilli  in  each  of  four  mountings-  I'tlien 
examined  him  more  closely  in  reference  to  vesical  or  renal 
symptoms,  but  vrith  negative  result.  Hence  I  was  led 
to  niter  that  the  bacilli  must  have  coine  from  the  urethra 
prostate,  or  seminal  vesicles.  To  test  it,  some  two  weeks 
later  the  urine  was  collected  by  a  sterilized  catheter 
allowing  an  ounce,  for  cleansing  the  eye,  to  run  off  un- 
caught.  As  before,  the  urine  by  gross  inspection  was 
quite  clear  by  centrifugal  sedimentation;  enough  pus 
corpuscles  were  obtained  to  make  six  slim  mouutin<'-s 
1  ubercle  bacilli  were  found  in  each ;  in  nearlv  every  in- 
stance the  bacilli  were  in  the  leucocytes.  The  urine  was 
sterile  to  culture  on  the  ordinary  media.  It  was  acid  of 
1.023  specific  gravity.  There  was  no  albumin,  and  Ut 
an  occasional  blood  cell  was  found  microscopically.  The 
patient  did  not  have  to  urinate  during  the  night  and  he 
had  no  frequency  of  micturition  during  the  day.' 

This  catheter  test  did  not,  of  necessity,  ^\'arrant  the 
positive  conclusion  that  the  bacilli  came  from  the  kidney 
but  had  they  come  from  a  vesical  lesion,  I  think  some 
epithelial  cells  would  have  been  found  with  the  pus  cells. 
After  he  left  the  hospital  I  saw  the  patient  several 
times,  and  always  found  him  going  about  in  wliat  he 
called  "  good  health,"  having  gained  about  fifteen  pounds 
since  the  operation.  All  attempts  to  discover  some  sub- 
.■jective  evidence  of  urinary  trouble  were  futile. 

Four  months  later,  in  May,  1896,  he  was  taken  suddenly 
ill  and  brought  to  the  medical  service  of  the  Presbyterian 
Hospital,  where  he  died  three  days  later  of  acute  miliary 
tuberculosis  of  the  lungs.  It  was  of  great  interest  to  de- 
termine the  source  of  the  tubercle  bacilli  found  in  his 
urine  two  years  before.  Autopsy  afforded  this  oppor- 
tunity. In  the  left  kidney  were  two  moderate-sized 
chronic  foci  communicating  by  calyces  with  the  pelvjs. 
The  left  ureter  was  much  dilated  in  two  places,  hyper- 
femic,  and  contained  a  few  minute  tubercles.  There  was 
a  single  lesion  in  the  right  kidney  similar  to  those  in  the 
left,  but  it  appeared  to  have  no  communication  with  the 
pelvis  of  the  organ.  The  vesical  mucous  membrane 
about  the  left  ureteral  opening  was  conspicuous  by  the 
size  of  its  blood-vessels  only.  Both  seminal  vesicles  had 
old  cheesy  deposits.  The  size  and  shape  of  that  on  the 
right  side  caused  a  marked  asymmetry  of  the  base  of 
the  bladder  and  ureteral  openings  (see  New  York  Medical 
Journal,  April  3d,  1897).  Every  portion  of  both  lungs 
was  studded  with  minute  tubercles.  The  patient's  tem- 
perature had  been  almost  constant  between  104°  and  105° 
F.  during  the  three  days  that  he  was  in  the  hospital. 
The  urine  appeared  normal  and  showed  no  albumin,  It 
was  not  then  examined  for  tubercle  bacilli. 

Whether  this  fatal  attack  of  pulmonary  tuberculosis 
was  instituted  by  a  fresh  infection  of  more  virulent  ba- 
cilli or  by  a  great  and  sudden  dissemination  (by  way  of 
the  blood  channels),  throughout  the  lungs,  of  the  very 
parasites  he  had  so  long  nourished  elsewhere,  must  be  left 
to  conjecture. 

A  great  proportion  of  the  victims  of  chronic  tubercu- 
lous disease  of  the  kidney  is  to  be  found  among  those  hav- 
ing a  more  or  less  marked  family  history  of  tuberculosis. 
For  this  reason  trifling  urinary  symptoms  should,  in  such 
cases,  receive  the  most  careful  and  persistent  scrutiny. 

The  pathology  of  renal  tuberculosis  does  not  differ  from 
that  of  tlie  disease  found  elsewhere,  and  its  morbid  an- 
atomy is  mainly  dependent  upon  the  mode  of  invasion, 
the  activity  of  the  disease,  the  virulence  of  the  bacillus, 
and  the  resisting  powers  of  the  individual.  After 
deposition,  by  the  blood,  of  tubercle  bacilli  in  the  cortical 
area  of  the  kidney,  the  presence  of  epithelial  and  giant 
cells  surrounded  by  and  interspersed  with  lymphoid  cor- 
puscles is  the  typical  picture  of  a  commencing  miliary 
granulation.  The  lesion,  microscopic  at  first,  progresses  to 
a  stage  where  it  becomes  a  grayish-white  or  yellowish  tu- 
bercle seen  and  felt  on  gross  inspection.  The  further  de- 
Tslopment  of  the  single  lesion  or  the  coalition  of  several 


similar  lesions  leads  by  coagulation-necrosis  to  the  cheesy 
nodule.  Augmenting  at  the  expense  of  the  surrounding 
parenchyma,  this  finally  ruptures  into  one  of  the  calyces. 
Its  contents  and  subsequent  debris  then  mingling 'witli 
the  excreted  urine.  More  rarely  the  lesion  works  toward 
the  capsule,  lifting  and  possibly  breaking  through  it,  and 
instituting  there  a  perinej3liritic  tuberculosis.  When  a 
very  low  grade  of  activity  pertains,  the  evidences  of 
efforts  to  stay  the  progress  of  such  a  lesion  may  rarely  be 
met  with  in  the  shape  of  a  dense  white-walled  limiting 
membrane  encasing  either  a  putty -hke  substance  or  a  still 
more  advanced  metamorphosis  of  the  latter  in  the  shape 
of  a  calcareous  formation,  A  beautiful  example  of  this  is 
seen  in  iiarts  of  a  tuberculous  kidney  recently  removed 
by  Dr.  Dowd  (Plate  XXXVIIL). 

Cystic  degeneration  of  tuberculous  origin,  independent 
of  ureteral  occlusion,  is  occasionally  met  with.  Tubercu- 
lous hydronephrosis  is  most  commonly  initiated  by  ure- 
teral occlusion  due  to  ascending  disease,  whereas  tuber- 
culous pyonephrosis  is  generally  due  to  occlusion  of  the 
ureter  by  cheesy  matter  or  tissue  debris  from  the  already 
diseased  kidney. 

Cases  of  complete  arrest  of  renal  tuberculosis  are  occa- 
sionally reported.  Madelung  describes  a  condition  in 
which  the  renal  pelvis  is  invaded  by  a  sclerotic  fatty  tis- 
sue with  closure  of  the  ureter  and  apparent  cessation  of 
active  inflammation ;  Michel  reports  a  case  in  which  ex- 
treme atrophy  of  the  affected  kiduey  was  attended  by 
the  formation  of  an  encasing  mass  of  sclerotic  fat.  A 
very  similar  condition  is  shown  by  Morris  to  be  at  times 
initiated  by  a  perinephritis,  in  which  the  cellular  and 
adipose  tissues  surrounding  the  kidney  take  on  this  un- 
usual change.  And,  againT  some  affection  of  the  kidney 
itself  appears  responsible  for  a  later  invasion  of  its  par- 
enchyma b}-  fat,  probably  starting  along  the  vessels  at 
the  hilum.  In  extreme  cases  this  will  transform  the 
whole  organ  into  a  fatty  mass,  A  rare  specimen,  in 
which  a  calculus  encased  in  the  pelvis  may  have  been  the 
initial  cause  of  this  lipomatous  metamorphosis,  is  seen  in 
what  was  once  a  kidney,  removed  by  Dr.  Weir  (Plate 
XXXVIII.) ;  and,  from  the  description  given,  we  presume 
that  it  represents  the  same  appearances  as  were  observed 
in  the  eases  of  healed  renal  tuberculosis  described  by 
Madelung,  Tuffier,  Le  Dentu,  Newman,  and  Michel. 

Diagnosis. — When  a  kidney  is  exposed  at  operation  it 
is  often  impossible  to  say  from  gross  inspection  that  it  is 
affected  with  tuberculosis.  But  this  is  scarcely  neces- 
sary, for  the  diagnosis  as  to  both  the  nature  and  the 
localization  of  the  disease  should  in  every  case  be 
made  before  the  patient  is  brought  to  the  operating  table ; 
and  consequently  we  shall  not  attempt  to  give  a  table  of 
differential  diagnoses  to  help  distinguish  between  the  ap- 
pearances of  a  tuberculous  kidney  and  those  of  the  sep- 
tic, syphilitic,  malarial,  carcinomatous,  or  leprous  kidney. 
Because  of  its  variety  and  novelty,  it  may,  however,  be 
of  interest  to  give  a  brief  description  of  a  disease  which 
presents  cortical  and  disseminated  lesions  exactly  like 
those  of  tuberculosis.  Not  alone  macroscopically  but 
histologically  both  diseases  are  characterized  by  infiltra- 
tion of  the  framework  surrounding  the  lesions,  by  de- 
generation of  the  inflammatory  exudate  going  on  to 
necrosis,  and  by  solution  of  the  tissue  and  exudate. 

PsBDDOTUBERCDLOsis. — The  illustration — Fig.  3,  Plate 
XXXVIII. — is  that  of  a  kidney  removed  at  autopsy  from 
a  patient  of  Dr.  G.  A.  Tuttle,  of  the  Presbyterian  Hospi- 
tal, by  whom  the  specific  micro-organism  has  been 
cultivated  and  extensively  experimented  with.  Dr. 
Tuttle's  studies  are  abbreviated  in  the  following  resume. 

A  disease  which  closely  resembles  tuberculosis  in  the 
character  and  distribution  of  its  lesions,  and  which,  in 
certain  stages  at  least,  presents  almost  precisely  the 
same  appearances  as  those  which  are  observed  in  mil- 
iary tuberculosis,  so  that  it  may  easily  be  mistaken  for 
that  disease,  was  first  described  by  Eppinger  in  1891  as 
"  pseudotuberculosis  cladothrichlca. "  The  micro-organ- 
ism proved  by  Eppinger  to  have  caused  the  disease  was 
reported  by  him  as  a  cladothrix,  although  he  described  a 
real  branching  of  the  threads.     It  has  been  found  to  be  a 
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species  of  streptothrix,  a  genus  of  the  family  to  which 
belong  the  tubercle  bacillus,  the  Klebs-L6fHer  bacillus, 
and  the  actinomyces.  During  the  past  six  years  seven 
similar  cases  have  been  reported  by  different  observers, 
one  of  them  having  been  diagnosticated  during  life  and  the 
diagnosis  confirmed  at  autopsy.  A  tew  other  cases  have 
been  reported  as  streptothrix  disease,  but  the  proofs  have 
not  been  convincing. 

A  case  of  this  disease  in  which  were  combined  the  le- 
sions described  by  the  different  observers,  occurred  in  the 
medical  service  of  the  Presbyterian  Hospital  in  the  sum- 
mer of  1898.  The  patient,  a  woman  thirty-three  years  of 
age,  gave  the  history  and  presented  the  clinical  symp- 
toms of  acute  lobar  pneumonia.  The  onset  was  sudden 
and  was  marked  by  a  chijl  with  fever,  rapid  pulse  and 
respiration,  pain  in  the  left  side  and  back,  and  cough. 
There  was  a  small  area  of  consolidation  in  the  lower  part 
of  the  upper  lobe  of  the  left  lung,  which  increased  to  four 
or  five  inches  in  extent.  Prostration  was  marked.  Great 
pain  in  the  lumbar  region  and  thighs  and  intense  vesical 
tenesmus  were  prominent  symptoms  in  the  later  stages 
of  the  disease.  Eight  or  ten  small  subcutaneous  ab- 
scesses appeared  on  the  forearms,  abdomen,  and  thighs, 
and  there  were  repeated  attacks  of  profuse  sweating. 
Death  took  place  on  the  fifteentli  day  of  the  disease. 

The  autopsy,  nine  hours  after  death,  showed  a  resolv- 
ing area  of  pneumonia  in  the  left  upper  lobe,  the  appear- 
ance of  acute  miliary  tuberculosis  in  the  right  lower  lobe, 
and  small  foci  of  suppuration  scattered  throughout  both 
lungs.  One  small  cheesy  nodule  was  found  in  the  right 
lower  lobe.  The  heart  muscle  showed  several  small 
white  infarctions  which  were  becoming  softened.  Op- 
posite one  of  these,  in  the  wall  of  the  left  ventricle,  was 
a  thrombus  of  fibrin  containing  foci  of  pus.  The  pan- 
creas contained  many  small  abscesses.  The  liver  and 
spleen  were  normal.  The  kidneys  were  thickly  sown 
with  minute  white  granules,  evenly  distributed  through 
their  substance  and  showing  on  the  surface.  In  addition 
there  were  several  prominent  white  nodules,  one-quarter 
to  one-half  inch  in  diameter,  which  were  found  to  con- 
tain thick,  tenacious  matter.  .  The  mesentery  was  densely 
studded  with  miliary  tubercles  and  tubercles  were  scat- 
tered over  the  parietal  and  intestinal  peritoneum. 

The  microscopical  examination  showed  a  typical  pict- 
ure of  tuberculous  inflammation  in  the  lower  lobe  of  the 
right  lung.  There  were  characteristic  tubercles  composed 
of  epithelial  cells  and  giant  cells,  some  with  cheesy  de- 
generation, and  some  with  fibrous  tissue  in  the  centre. 
There  were  also  areas  of  cicatricial  fibrous  tissue  such  as 
are  seen  in  chronic  tuberculosis.  No  other  characteristic 
tuberculous  lesions  were  found.  The  kidneys  showed  little 
collections  of  small  round  cells,  some  of  them  with  a  cen- 
tral area  of  granular  degeneration,  but  no  giant  cells  were 
found.  Careful  searching  failed  to  discover  any  tubercle 
bacilli  in  any  of  the  lesions,  even  in  those  of  the  right 
lung  which  appeared  most  certainljr  to  be  tuberculous. 
Smears  from  the  abscesses  and  sections  of  the  lungs, 
heart,  and  kidneys,  stained  by  Gram's  method,  showed 
an  abundance  of  branching  threads  in  the  tubercle-like 
nodules.  None,  however,  could  be  found  in  the  tuber- 
cles with  giant  cells,  these  apparently  being  lesions  of 
longer  standing  than  the  small  roiind-celled  tubercles. 

Cultures  from  the  kidneys  showed  a  pure  growth  of 
slender  branching  threads  in  light  yellow  colonies. 
Growth  occurred  in  the  incubator  upon  all  of  the  com- 
mon culture  media.  Spores  were  formed  upon  potato. 
Subcutaneous  abscesses  developed  in  rabbits  and  guinea- 
pigs  at  the  site  of  inoculation,  but  tlie  animals  recovered. 
When  the  bacilli  were  placed  in  the  blood  stream  in  rab- 
bits, rapid  emaciation  and  death  resulted  in  from  seven  to 
sixteen  days,  witli  widespread  tubercle-like  lesions,  al- 
ways most  numerous  in  the  kidneys. 

If  we  compare  the  appearance  of  the  growths  on  differ- 
ent culture  media  and  the  results  of  animal  experiments 
with  the  descriptions  of  Eppingor's  streptothrix,  we  see 
that  the  micro-organisms  found  in  the  two  cases  are 
closely  similar  if  not  identical. 

No  motility  of  the  bacilli  was  noted  at  any  stage  of 


growth  in  Tuttle's  case,  while  Eppinger  described  a  slow 
movement  of  the  threads.  Other  observers  were  not  able 
to  confirm  this. 

The  symptomatology  of  renal  tuberculosis  taken  collec- 
tively gives  a  rather  complex  picture.  The  symptoms 
not  only  vary  more  or  less  at  different  stages,  but  it  has 
to  be  remembered  that,  according  as  infection  has  oc- 
curred through  either  of  the  two  main  channels  of  access 
to  the  kidney — the  arterial  and  the  ureteral — the  symp- 
toms, during  the  early  stages  at  least,  will  be  dissimilar. 

In  cases  of  blood  infection,  when  the  newly  planted 
tubercles  act  as  excitants  to  the  functional  activity  of  the 
organ,  polyuria  is  not  infrequently  noted;  but  with  this 
exception  the  early  stage  may  be  symptomless  until  the 
lesions  have  advanced  to  the  formation  of  a  palpable  tu- 
mor, or  have  reached  the  stage  of  eruption  into  one  of  the 
calyces,  which  often  occurs  before  tumefaction.  With 
this  rupture  may  at  once  occur  in  a  minor  degree  some 
of  the  symptoms  which  will  have  been  present  from  the 
outset  in  a  case  of  the  ascending  ureteral  variety;  for 
the  victim  of  the  latter  will  have  been  undergoing,  for  a 
long  time  prior  to  ascending  access  to  the  kidney,  all 
those  distressing  vesical  and  ureteral  symptoms  to  which 
for  tlio  first  time  a  patient  with  the  first  form  of  infection 
is  now  exposed  through  the  liberation  of  tuberculous 
material  by  ruptiire  of  the  hitherto  walled-in  kidney 
lesion.  Although  the  writer  has  never  seen  a  specimen 
which  demonstrated  positively  this  invasion  of  the  kidney 
by  ureteral  ascent — the  kidney  for  instance  being  sound, 
while  yet  the  ureter  showed  tubercles  spreading  upward 
from  a  similarly  diseased  bladder — lie  has  no  sufficient 
reason  for  denying  the  possibility  of  its  existence.  He 
has  always  regarded  the  right  kidney  and  ureter  shown 
in  Plate  XXXIX.  as  an  example  of  this  sort,  while 
the  totally  desti-Oyed  organ  of  the  opposite  side  must 
have  been  an  antedating  infection  that  originated  by 
way  of  the  blood,  since  the  ureter  shows  nothing  besides 
a  stricture  choked  with  debris. 

Sometimes  the  subjective  symptoms  are  pronounced 
even  in  the  early  stages,  there  being  an  acute  pain  refer- 
able to  the  kidney  or  upper  part  of  the  ureter.  When 
such  painful  seizures  occur  as  crises,  accompanied  by 
nausea  and  vomiting,  the  attendant  is  more  apt  to  sus- 
pect renal  calculus,  gi'avel,  or  angled  ureter  with  mov- 
able kidney  than  tuberculosis.  In  other  cases,  again,  pain 
is  little  noticed  in  the  advanced  stages  of  the  disease;  all 
that  we  find  is  an  irritable  behavior  of  the  bladder,  and 
too  often  these  vesical  symptoms  are  cited  by  the  phy- 
sician as  evidence  that  this  viscusis  the  original  and  only 
seat  of  the  trouble.  A  dull  aching  in  the  lumbar  region  is 
always  significant,  and  when  in  addition  to  this  a  mass 
corresponding  to  the  kidney  can  be  palpated,  the  manip- 
ulation eliciting  pain,  the  indication  for  further  study 
is  strong.  Commonly  in  the  early  stage  no  kidney  can 
be  felt,  but  bimanual  pressure  will  show  that  the  organ 
is  more  sensitive  than  the  opposite  one. 

In  quite  a  proportion  of  the  cases  it  will  be  found  that 
the  patients  give  a  history  of  having  had,  at  different 
stages  of  the  disease,  malaise  with  chilly  and  febrile 
manifestations  resembling  malaria,  and  of  having  been 
ti-eated  at  various  intervals  for  this  disease.  A  mixture 
of  blood  with  the  urine  in  sufficient  quantity  to  attract 
the  attention  of  the  patient  and  be  called  a  hemorrhage 
is  an  unusual  symptom,  which  has,  however,  at  times  been 
noted  as  one  of  the  earliest;  but  it  points  with  vastly 
greatei-  probability  to  the  presence  of  a  new  growth.  On 
the  other  hand,  a  microscopic  quantity  of  blood  is  among 
the  commonest  of  the  symptoms  of  renal  tuberculosis 
from  the  time  of  rupture  of  the  lesion  until  the  end. 

Pyuria,  which  in  varying  degrees  is  a  constant  symp- 
tom after  the  stage  of  rupture,  is  apt  to  be  noted  by  in- 
telligent individuals,  and  to  the  physician  it  should  give 
immediate  warning  to  look  for  tubercle  bacilli.  Espe- 
cially is  this  the  case  when  with  an  acid  urine  the  micro- 
scopic mounting,  dried  and  stained  only  with  methylene 
blue,  shows  afield  containing  nothing  but  pus  corpuscles, 
and  an  occasional  blood  cell  with  very  few  or  no  epithe- 
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EXPLANATION  OF  PLATE  XXXIX. 

Post-mortem  Appearances  in  a  Case  of  Chronic  Diffuse  Urinary  Tuberculosis.  (Patient  of 
Dr.  F.  Tilden  Brown. ) 

Pig.  1. — Aspect  of  Right  Kidney  after  Being  Laid  Open.  Tlie  changes  to  be  noted  are  the  follow- 
ing :  Compensatory  hypertrophy  and  tuberculosis  spreading  from  within ;  the  presence  of  tu- 
bercles in  the  pelvis,  representing  presumably  a  direct  extension  from  those  located  in  the  right 
ureter ;  and  the  destruction  of  one  pyramid.  Attention  is  also  called  to  the  fact  that  there  are 
no  cortical  lesions. 

Fig.  3. — Inner  Aspect  of  the  Left  Kidney.  The  glandular  tissue  of  this  organ  has  been  wholly 
destroyed  and  each  pyramid  replaced  by  caseous  material. 

Fig.  3  represents  the  kidneys,  ureters,  and  bladder  (belonging  to  the  same  patient)  in  their  natui-al 
connection.  The  ureters  and  bladder  have  been  laid  open  so  as  to  expose  to  view  the  mucous 
membrane  which  lines  them.  The  kidneys,  however,  are  shown  as  they  appeared  before  they 
were  opened.  On  the  surface  of  the  right  kidney  (R)  there  are  no  evidences  of  the  presence  of 
tubercles  in  the  cortical  portion  of  the  organ,  but  a  few  may  be  seen  on  the  surface  of  the  left 
kidney  (L.)  Tlie  ureter  belonging  to  the  latter  appears  to  have  escaped  infection,  unless  the 
stricture  a,t  LU  is  to  be  explained  as  the  result  of  tuberculous  ulceration.  On  the  other  hand, 
the  lining  mucous  membrane  of  tlie  bladder  and  of  the  right  ureter  shows  the  presence  of  an 
abundant  crop  of  tubercles. 

The  drawing  as  a  whole  is  believed  to  illustrate  an  original  blood  implantation  of  tuberculosis 
in  the  left  kidney ;  direct  secondary  infection,  from  this  source,  of  the  bladder ;  then  an  ascending 
ureteritis,  pyelitis,  and  nephritis  of  the  opposite  (right)  urinary  tract. 
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lial  cells,  no  casts  or  crystals,  and  nota  trace  of  othcrmicvo- 
oi-ganisms.  The  examiner,  after  such  a  preiimhiary  test 
can  feel  pretty  strongly  assured  that  if  now  tlie  future 
mounts  are  stained  for  tubercle  bacilli  some  will  be  found 
sooner  or  later. 

The  pyrexia,  except  in  the  most  advancid  stages  and 
when  toxaemia  is  excessive,  remains  well  within  a  range 
of  two  and  a  lialf  degrees.  Almost  all  of  tliese  patients 
liave  a  faulty  color  even  in  the  early  stages,  a  combination 
of  slight  anaemia  witli  softening  of  the  tissues,  a  kind 
of  tlabbiness  but  not  oedema.  They  are,  however,  fre- 
quently rotund  and  well- 
muscled.  Of  course, 
in  tlie  advanced  stage, 
malnutrition  and  e\ery 
evidence  of  excessive 
invalidism  are  marked. 

By  far  the  most  strik- 
ing symptom  of  renal 
tuberculosis  is  tham- 
uria.*  Commonly  pa- 
tients will  maintain  that 
they  never  had  any  urin- 
ary symptoms  untal  they 
were  suddenly'  aware  of 
the  obligation  to  urinate 
more  frequently  tliau 
had  been  their  custom, 
and  tliat  this  annoyance 
is  just  as  great  during 
the  night  as  in  the  day- 
time, perhaps  greater, 
and  not  infrequently 
they  recount  having  had 
several  recoveries  from 
tills  frequency  wliile 
each  recurrence  lias  been 
more  persistent  than  the 
last. 

This  symptom  is  sus- 
ceptible of  a  different 
explanation  at  two 
stages  of  the  disease.  At 
first,  when  the  renal  function  is  much  stimulated  by 
the  recent  tuberculous  infection  and  before  these  le- 
sions become  large  enough  to  rupture  and  communi- 
cate with  the  urinary  channels,  a  sufficient  polyuria 
may  be  maintained  to  tax  the  bladder  capacity  and 
thus  lead  to  a  relative  degree  of  frequency.  Again, 
when  the  renal  lesions  have  become  open  ones,  although 
they  still  cause  a  somewhat  greater  filtration  of  fluid 
than  comes  from  the  normal  gland  on  the  opposite  side, 
the  polyuria  is  not  so  marked  as  at  first.  Now,  how- 
ever, the  slight  but  constant  output  of  pus,  bacilli,  their 
toxins,  and  the  general  tuberculous  debris,  is  probably  in 
some  cases  sufficiently  Irritating  to  the  base  and  neck  of 
tlie  bladder  to  cause  frequency  of  urination.  The  writer 
once  looked  upon  thaniuria  as  tlie  classical  and  almost 
patliognomonic  symptom  of  renal  tuberculosis.  Further 
observation  tends  to  show,  however,  tliat  in  the  majority 
of  cases  this  typical  symptom  does  not  appear  until  the 
lower  segment  of  the  ureter  has  actiuired  a  genuine 
tuberculous  lesion,  or,  at  any  rate,  until  marked  hyper- 
aemia  and  cedema  have  developed  together  with  an  irrita- 
ble state  of  the  mouth  of  the  ureter,  so  tliat  when  the  peri- 
staltic waves  of  tliis  tube,  made  unduly  intense  by  the 
infectious  lesion,  are  conveyed  to  and  obliquely  through 
a  limited  part  of  the  bladder  muscle,  they  become  instru- 
mental in  exciting  the  detrusor  muscles  of  tlie  latter  or- 
gan. As  every  inflammatory  process  seeks  repose  for  its 
best  comfort,  it- is  probable  tliat  the  pressure  and  increas- 
ing tension  to  whicli  the  diseased  tissues  at  the  mouth 
of  the  ureter  are  subjected  by  urinary  accumulations  in 
the  bladder,  furnish  the  main  incentive  to  thamuna,  it 

*©««<£  often,  and  oBpor,  urine,  a  substantive  compounded  by  the 
writer  in  1896,  witb  the  approval  of  Dr.  Frank  P.  Foster.  1  Here  had 
hitherto  been  no  word  to  express  frequency  of  urination,  although 
-some  had  used  polyuria  as  a  synonymous  term. 


being  assumed  of  course  tliat  the  bladder  itself  and  pos- 
terior urethra  are  exempt. 

Diagnosin. — The  diagnosis  of  the  disease  is  absolute  or 
presumptive.  Althougli  in  eighty  per  cent,  of  cases  the 
former  is  at  the  presentday  a  result  to  be  expected,  there 
may  be  a  remaining  twenty  per  cent,  in  which,  for  reasons 
presently  to  be  considered,  patients  must  come  to  opera- 
tion with  only  a  tentative  diagnosis. 

Presence  of  the  tubercle  bacillus  in  the  urine  of  either 
kidney,  taken  in  connection  with,  or  even  without,  most 
of  the  already  mentioned  symptoms,  is  the  sole  require- 


FIG.  3068.— The  Writer's  Irrigating  Cystoseope  for  Bilateral  Catheterization.  A.  Irrigation  and  light- 
carrying  sheath  for  various  telescopic  parts ;  E,  screw  post  for  electrie-Ught  connections ;  J,  inlet  cock  tor 
water  or  air  as  bladder-distending  medium ;  0,  outlet  cock  for  same. 


ment  for  absolute  diagnosis.  Two  events  rendered  this 
modern  advance  possible:  first,  Koch's  discovery;  sec- 
ondly, the  perfection  of  mechanical  contrivances  by 
means  of  which  the  urine  of  each  kidney  can  be  gathered 
from  its  ureter  before  commingling  with  that  of  its 
fellow  in  the  bladder.  In  this  way  may  be  determined 
the  diseased  state  of  one  or  both  organs  as  well  as  the 
functional  capacity  of  each.  The  bilateral  ureter-cathe- 
terizing  cystoseope  is  the  most  effective  instrument  for 
accomplishing  this  purpose  in  both  sexes,  since  not 
alone  can  the  condition  of  the  bladder,  and  especially 
that  of  the  mouths  of  the  ureters,  be  observed,  but,  by 
means  of  the  flexible  sterile  catheters  placed  in  the  lower 
three  inches  of  each  ureter,  both  kidneys  can  be  drained 
conjointly  while  the  same  nervous  influences  pertain  and 
the  same  physiological  processes  are  active.  With  speci- 
mens thus  synchronously  collected,  minor  quantitative 
and  qualitative  variations  in  tlie  excretions  of  the  two 
glands  may  be  given  a  valuation  they  could  not  be  al- 
lowed if  the  specimens  were  gathered  in  the  still  gen- 
erally prevailing  fashion,  that  is,  by  a  single  catheter 
used"  first  on  one  side  and  then  on  the  other. 

In  the  presence  of  thamuria,  that  ofttime  misleading 
symptom,  it  is  proper  to  emphasize  the  importance  of  al- 
ways looking  beyond  the  bladder  for  its  possible  explan- 
ation, but  particularly  so  when  cystoscopy  reveals  an 
oedematous  or  hyper^emic  state  of  one  or  the  other  ureter 
opening.  Then  one  can  be  very  nearly  certain  of  finding 
the  corresponding  kidney  diseased.  But  the  existence  of 
a  normal  ureter  mouth  does  not  preclude  the  existence  of 
a  kidney  with  open  lesions  in  tlie  early  stage  of  tubercu- 
losis. The  ureter-catheter  test  is  the  only  one  which  can 
determine  in  such  cases  the  localization  of  the  process. 

Pig.  3068  shows  the  writer's  latest  nuidification  of  his 
original  double-barrelled  ureter  cystoseope.    For  a  fuller 
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description  of  the  instrument  and  general  technique 
see  the  "Presbyterian  Hospital  Medical  and  Surgical 
Reports  "for  1903. 

While  separate  urines  are  being  collected  in  this  way 
for  chemical,  microscopical,  and  perliaps  animal-inocula- 
tion tests,  it  is  well  to  let  four  or  five  drops  from  eacli 
ureteral  catheter  fall  upon  the  media  of  blood  serum 
tubes  labelled  right  and  left;  for  although  tlie  results  of 
growing  tubercle  bacilli  on  special  culture  media  as  a 
means  of  diagnosis  have  not  been  sufficient  to  inspire 
general  confidence,  it  is  well  to  be  informed  in  all  sus- 
pected kidney  cases  as  to  the  presence  or  absence  of  other 
pathogenic  micro-organisms.  Despite  all  these  aids  to 
diagnosis  there  are  undoubtedly  a  few  cases  of  I'enal  tu- 
berculosis, even  witli  open  lesions,  in  which  the  individ- 
ual urine  simply  indicates  the  presence  of  a  marked 
pyelonepliritis,  and  nothing  more.  The  specific  bacilli 
are  so  sparsely  shed  as  greatly  to  minimize  the  chances  of 
detecting  them  by  aid  of  tlie  microscope.  Atter  removal 
of  such  a  kidney  it  may  require  a  very  prolonged  search 
to  secure  a  bacillus  or  two,  although  tubercle  tissue  is 
q\iite  general.  Dr.  Bolton's  case  was  one  of  tliis  kind 
(see  Annals  of  Surgery,  June,  1900,  p.  749).  In  such  an 
instance  even  animal  inoculation  might  prove  negative 
unless  practised  on  a  large  scale,  while  the  less  positive 
tuberculin  test  would  probably  be  affii'mative. 

Then  there  are  some  cases  in  whicii  the  disease  begins 
as  a  plainly  evident  urinary  tuberculosis,  but  in  whicli 
there  are  such  advanced  and  painful  vesical  and  urethral 
lesions  as  to  defeat  all  efforts  to  secure  the  separate 
urines  by  cystoscopic  ureter  catheterization.  In  cases 
like  this,  if  suprapubic  drainage  is  established  to  secure 
repose  of  the  bladder,  advantage  should  be  taken  of  the 
presence  of  an  opening  and  of  the  existence  of  full  anes- 
thesia for  the  introduction,  if  possible,  of  the  ureter 
catheters,  because,  if  one  kidney  is  thus  found  to  be 
tuberculous  and  the  other  healthy,  a  nephrectomy  will 
yet  afford  the  best  chance  for  prolongation  of  life  and 
comfort  (see  Boston  Medical  and  Surgical  Journal,  May 
30th,  1901,  p.  515).  But  merely  resorting,  in  a  ease  of 
renal  tuberculosis,  to  epicystotomy  for  the  relief, of  vesical 
spasm  is  an  illogical  procedure;  nothing  can  be  gained 
by  it  so  long  as  tuberculous  products  continue  to  descend 
into  the  viscus  from  above. 

Dr.  F.  C.  Wood  says,  in  respect  to  tuberculin  as  an  aid 
to  diagnosis  in  this  disease,  that  its  injection,  for  the  pur- 
pose of  determining  the  presence  or  absence  of  a  genito- 
urinary tuberculous  lesion,  lias  come  widely  into  use. 
The  normal  temperature  variations  of  the  patient  are 
first  determined  for  twenty-four  hours,  preferably  by 
hourly  observations ;  after  the  injection  the  temperature 
must  again  be  taken  at  intervals  at  least  equally 
frequent  or  a  sliglit  reaction  may  be  overlooked.  The 
original  Koch's  tuberculin,  which  is  a  glycerin  extract 
of  the  bodies  of  tlie  tubercle  bacilli,  is  to  be  used,  and  not 
one  of  the  newer  preparations.  One-half  to«one  milli- 
gram of  the  tuberculin  is  to  be  injected,  the  smaller 
quantity  in  children,'  the  larger  in  adults.  These 
quantities  can  be  easily  measured  by  properly  diluting 
the  original  strong  solution.  The  injection  should  be 
made  into  the  deeper  tissues  with  a  Iiypodermic  syringe 
which  has  been  sterilized  by  boiling.  If  alter  the  first 
injection  a  rise  of  temperature  of  0.5'  C.  is  observed  the 
diagnosis  of  a  tuberculous  lesion  is  probable.  This  rise 
regularly  occurs  within  the  first  thirty-six  hours  after  the 
injection,  usually  within  four  or  five  hours.  If  no  rise 
is  observed  a  second  or  even  a  third  injection  may  be 
given,  with  a  dose  not  to  exceed  10  mgm. ;  anything  above 
this  will  cause  a  rise  of  temperature  in  healthy  adults. 
A  positive  result  alfords  very  strong  evidence!  of  an  ac- 
tive tuberculous  lesion  in  the  body;  a  negative  result  is 
not  quite  so  valuable,  as  in  a  certain  number  of  cases 
of  old  encapsulated  tuberculous  lesions  a  po.sitive  reac- 
tion does  not  occur,  even  when  considerable  doses  are 
administered.  This  is  probably  due  to  the  poor  circulation 
in  such  notlules  which  prevents  the  escape  of  the  toxins 
of  the  bacilli  and  equally  the  entry  of  the  tuberculin. 

The  careful  use  of  well-prepared  tuberculin  is  not  dan- 


gerous. It  contains  no  tubercle  bacilli.  Unfortunately 
the  significance  of  a  positive  reaction  is  in  these  renal 
cases  not  always  so  strong  as  could  be  wished,  since  it 
Jias  been  well  established  that  a  considerable  proportion, 
of  individuals  showing  no  evidence  of  pulmonary  tuber- 
culosis have  focal  and  quiescent  lesions  of  the  apices  and 
pleura. 

An  element  of  confusion  which  does  not  come  into  con- 
sideration in  the  case  of  properly  collected  ureter-catlie- 
ter  specimens  of  urine,  occupies  an  important  place  in 
the  records  of  all  tlie  earlier  steps  leading  to  a  diagnosis 
of  genito-urinary  tuberculosis  in  general.  This  is  the 
smegma  bacillus,  a  micro-organism  which  occurs  with 
great  constancy  and  in  varying  numbers  in  the  smegma 
of  the  piepuce  of  the  male,  in  the  grooves  between  the 
labia  majora  and  minora  in  the  female,  and  about  the 
perineum  and  anus  of  both  sexes.  It  has  also  been  de- 
monstrated in  the  cerumen  of  the  ear,  on  cutaneous  sur- 
faces, and  in  various  parts  of  the  body,  especially  in  the 
folds  of  the  groin,  the  armpits,  and  tlie  grooves  of  the 
umbilicus,  and  also  ou  the  mucous  membrane  of  the 
mouth.  Careful  examination  of  the  sediment  of  volun- 
tarily voided  urine  will,  in  most  cases,  reveal  the  smegma, 
bacillus.  For  obvious  reasons  the  urine  of  females  con- 
tains larger  numbers  of  this  organism  tlian  that  of  males. 
Griinbaum  found  them  in  the  sediment  of  centrifuged 
urine  of  females  in  fifty-nine  per  cent,  of  the  specimens 
examined. 

They  may  be  readily  stained  by  basic  aniline  dyes ;  car- 
bol-fuchsin  gives  the  best  results.  Tlie  most  striking- 
peculiarity  of  this  bacillus  is  its  remarkable  resistance  to 
decolorizing  solutions;  in  which  respect  it  resembles  the 
tubercle  bacillus.  The  red  color  of  aniline-fuchsin  stain 
may  often  persist  for  some  time  after  the  specimen  has 
been  subjected  to  the  action  of  flve-per-cent.  sulphuric 
acid,  twenty-per-cent.  nitric  acid,  alcoholic  sulphuric  acid, 
alcohol,  or  other  decolorizing  agents.  It  is,  however,  a 
well-established  fact  that  the  smegma  bacillus  is  some- 
what more  sensitive  to  acids  than  the  tubercle  bacillus, 
and  on  this  fact  were  based  the  numerous  earlier  differ- 
ential stains.  But  it  remained  for  Grethe  to  show,  in 
1896,  tlie  unreliability  of  these  methods  and  that  the  dif- 
ference in  the  resistance  of  the  two  organisms  to  acids  is 
an  exceedingly  slight  one.  At  the  same  time  he  showed 
that  the  smegma  bacillus  loses  its  stain  much  more  read- 
ily than  the  tubercle  bacillus  when  the  specimens  are 
treated  with  alcohol.  Of  the  many  differential  stains- 
based  on  this  principle,  the  following  procedure  can  be  rec- 
ommended: (1)  Stain  tlie  specimens  with  carbol-fuchsin, 
heating  gently ;  (2)  pour  off  the  excess  of  dye  and  de- 
colorize the  specimen  with  ten-per-cent.  sulphuric  or 
nitric  acid;  (3)  remove  the  excess  of  color  with  strong 
alcohol ;  (4)  treat  the  specimen  with  aqueous  methylene 
blue ;  (5)  examine  for  bacilli  stained  red  and  mark  the 
field  containing  them ;  (6)  place  the  specimens  in  strong 
alcohol  for  eight  hours  and  re-examine  the  marked  fields 
which  contained  the  red-stained  bacilli.  If,  on  the  second 
examination,  the  bacilli  are  still  red,  it  may  be  assumed 
that  the  organisms  are  tubercle  bacilli  and  not  smegma 
bacilli,  ■ 

A  second  method  advocated  by  Wood  is  that  of  Pap- 
penheim  and  depends  foi-  differentiation  of  the  two  or- 
ganisms on  the  combined  decolorizing  effect  of  alcohol 
and  rosolic  acid  (known  also  as  corallin  and  aurin):  (1) 
Spread  on  a  slide  and  fix  as  usual.  Stain  with  hot  car- 
bol-fuchsin for  two  minutes;  (3)  pour  off  the  surplus  dye 
without  washing:  (3)  counterstain  and  decolorize  by 
pouring  over  the  slide,  from  three  to  five  times,  a  one-per- 
cent, solution  of  corallin  in  strong  alcohol;  saturate  the 
above  solution  with  methylene  blue  and  add  twenty  parts 
of  glycerin ;  (4)  wash  off  in  water,  dr\'  with  blotting  pa- 
per and  then  in  the  air,  and  examine.  The  tubercle  ba- 
cilli are  stained  red,  the  smegma  bacilli  blue. 

All  specimens  of  urine  which  are  to  be  examined  for 
tubercle  bacilli  should  be  obtained  through  a  catheter  to 
avoid  contamination  with  the  smegma  bacillus  which  ex- 
ists in  the  most  anterior  portions  of  the  urethra  and  exter- 
nal genitals.     The  external   urethral   orifice  should  be 
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cleansed  with  some  antiseptic  solution  and  the  urine  ob- 
tained through  a  sterile  catheter.  The  importance  of 
these  precautions  is  shown  by  Bunge  and  Trautenroth, 
who,  examining  in  this  way,  found  the  m-ine  constantly 
free  from  the  smegma  bacillus.  It  is  advisable  to  pre- 
cipitate the  sediment  by  centrifuge,  then  to  make  cover- 
glass  preparations,  and  finally  to  stain  them  by  one  of 
tlie  methods  mentioned.  It  is  important  that  the  urine 
be  examined  as  fresh  as  possible,  since  alterations  in  the 
reaction  s()ii1ewhat  affect  the  staining  properties  of  the 
tubercle  bacillus. 

It  is  well  to  centrifuge  a  good  quantity  of  the  suspected 
urine.  If  much  thick  pus  is  present  in  the  urine  the 
method  of  Biedert  for  softening  is  recommended.  Tliis 
consists  in  gently  heating  the  thick  sediment  with  a  small 
quantity  of  a  ten-per-cent.  sodium-hydrate  solution,  until 
the  pus  is  changed  into  a  thin  and  fluid  consistence.  The 
mixture  is  centrifuged  and  the  supernatant  fluid  poured 
off,  and  the  sediment  is  then  washed  with  distilled  water, 
thus  removing  as  much  of  the  alkali  as  possible.  A  small 
amount  of  thin  egg  albumen  is  added  to  the  sediment. 
This  facilitates  the  fixation  of  the  bacilli  to  the  slide 
when  heat  is  applied. 

It  is  now  a  well-established  fact  that  ihe  direct  exam- 
ination of  urinary  sediment  for  tubercle  bacilli  can  be 
utilized  to  only  a  very  limited  extent,  and  it  is  always 
open  to  certain  sources  of  error.  The  inoculation  of 
the  sediment  into  guinea-pigs  is  the  most  reliable  test 
at  our  disposal,  and  when  possible  it  should  always  be 
made.  The  inoculation  may  be  made  subcutaneously 
below  the  folds  of  the  groin.  This  has  the  advan- 
tage over  the  intraperitoneal  inoculation  in  that  the 
animals  are  less  likely  to  die  from  other  infections, 
and  it  also  permits  of  a  somewhat  earlier  diagnosis  of  the 
tuberculous  lesions.  The  inguinal  glands  are  first  in- 
volved, and  these  may  be  examined  at  the  end  of  three 
or  four  weeks  for  tubercle  bacilli  without  sacrificing  the 
animal. 

Prognosis. — This  varies  according  to  circumstances,  in 
individual  cases,  from  very  bad  to  fair,  but  while  proper 
treatment  is  of  great  moment,  it  may  be  said  that  under 
any  form  of  treatment  now  known  the  ultimate  prognosis 
can  seldom  be  good.  This  is  because,  despite  what  may 
promise  at  the  time  to  be  a  successful  removal  of  localized 
disease  by  a  uretero-nephrectomy,  the  chances  are  that 
some  other  unrecognizable  tuberculous  focus  exists,  liable 
at  some  future  nioment  to  make  trouble. 

The  occa-sicnal  extreme  chronicity  of  renal  tuberculosis, 
together  with  the  fact  that  intervals  of  improvement  may 
alternate  with  exacerbations  of  symptoms,  makes  any 
decided  opinion  ill  advised  as  to  just  what  the  patient's 
condition  will  be  six  months  or  a  year  later  with  or  with- 
out treatment.  For  a  review  of  some  cases  tliat  show  this 
see  the  Boston  Medical  and  Surgiocd  Journal,  May  30th, 
1901,  p.  513. 

While  recognizing  the  pathogcneity  of  germs,  I  must 
emphasize  the  fact  that  two  appreciable  but  as  yet  mi- 
measurable  factors  have  to  do  with  their  presence :  first, 
the  vai-iability  of  germ  species  or  their  degree  of 
virulency ;  second,  the  variability  in  the  resisting  power 
possessed  by  the  tissue  soil  of  difl:erent  individuals. 

Important  experimental  researches  bearing  on  the 
former  have  been  made  by  Theobald  Smith,  Lartigau 
and  others,  but  as  yet  they  have  given  us  no  practical 
working  basis  for  establishing  a  prognosis.  And  as  for 
the  second  factor,  I  venture  to  express  the  hope  that  the 
same  may  not  have  to  be  said  of  Koch's  latest  individual 
work  (m  immunity  and  agglutination  in  tuberculosis,  for 
it  appears  to  be  established  in  this  disease  that  intensity 
of  agglutination  and  degree  of  immunity  stand  in 
direct  relation  to  each  other.  When  this  test  is  on  a 
practical  footing  and  can  be  applied  in  a  routme  manner 
to  all  clinical  material  after  a  positive  and  locahzing 
diagnosis  has  been  made,  it  may  then  be  necessary  to 
rewrite  the  following  remarks  on  treatment. 

Lampugnani  concludes  from  an  analysis  of  the  diazo 
reaction,  as  it  occurred  or  failed  to  occur  in  a  large  num- 
ber of  sick  and  healthy  individuals,  that  it  is  of  some 


value  in  the  prognosis  of  tuberculosis;  for  in  twenty -six 
cases  of  tlie  pulmonary  form  the  reaction  occurred  in 
nine,  and  in  all  of  these  nine  a  fatal  result  soon  followed. 

Treatment. — If  in  the  early  stage  of  this  disease  abso- 
lute physiological  rest  could  be  given  to  the  organ,  as 
practised  in  similar  disease  of  the  joints,  while  at  the  same 
time  the  patient's  greatest  vitality  is  maintained  by  hy- 
gienic and  climatic  resources,  we  might,  reasoning 
from  analogy,  expect  a  certain  number  of  cures  to 
take  place.  This  chimerical  scheme  is  only  mentioned 
as  a  partial  explanation  for  the  writer's  belief  that  there 
is  little  to  be  hoped  for  except  from  surgery.  If  the 
dangerous  kidney  can  be  detected  and  removed  before 
any  other  part  of  the  urinary  tract  is  contaminated,  the 
individual  will  certainly  be  in  the  safest  possible  condi- 
tion, although  a  dormant  focus  may  lie  undetected  in 
some  other  part  of  the  body. 

Even  when  the  diagnosis  is  not  made  until  the  corre- 
sponding ureter  and  part  of  the  bladder  are  involved,  the 
majority  of  surgeons  recommend,  when  the  opposite 
kidney  is  healthy,  as  early  and  complete  a  uretero-ne- 


FiG.  3069.— Anterior  Incision,  Extraperitoneal  Nepbrectomy,  Three 
Weeks  after  Operation.  Nine  years  previously  the  right  breast  had 
been  partially  excised  for  tuberculous  disease.    (Writer's  case.) 

phrectomy  as  possible.  And  the  greater  the  expeiience 
of  a  surgeon  in  these  cases  the  more  inclined  is  he  to 
take  greater  chances  in  attempting  to  prolong  life  by 
removing  a  kidney  that  is  badly  diseased,  and  that  serves 
as  the  source  of  a  constantly  increasing  toxremia,  even 
when  the  opposite  organ  is  known  to  be  affected,  but  to 
a  less  extent. 

The  writer  has  had  a  recent  experience  (Annals  of 
Surgery,  May,  1903,  p.  638)  which  illustrates  this  point. 
In  this  particular  case  benefit  had  first  been  sought  by 
hygiene  and  climate,  then  by  an  operation  which  con- 
sisted in  dividing  the  right  ureter  near  the  bladder 
and  giving  it  an  outlet  in  the  lumbar  region  (Fig. 
3069);  hut  the  only  result  of  the  operation  was  that 
absorption  from  the  bad  right  kidney  was  more  ominous 
than  it  had  been  before.  Removal  of  this  right  urinary 
tract  was  then  effected  with  surprisingly  good  result, 
although  the' left  kidney  was  diseased. 

The  writer  has  never  had  reason  to  regret  the  oper- 
ation of  nephrectomy  in  any  of  his  seven  cases  of  tuber- 
culosis ;  while  in  a  few  instances  in  which  the  operation 
was  either  not  advised  by  him  or  not  accepted  by  the  pa- 
tient, he  has  seen  exacerbations  or  disasters  follow  which 
he  believes  would  have  been  prevented  by  nephrectomy. 

It  is  unnecessary  to  say  more  than  a  word  regarding 
partial  nephrectomy  and  nephrotomy  in  this  disease. 
The  former  is  a  more  dangerous  surgical  procedure  than 
complete  nephrectomy.  In  case  of  a  tuberculous  kid- 
ney, with  pus  escaping  into  its  pelvis,  a  sudden  occlu- 
sion of  the  ureter  may  call  for  immediate  nephrotomy, 
but  the  expectation  of  getting  any  progressive  benefit 
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for  such  a  case  by  lumbar  drainage  is  apt  to  be  falla- 
cious. 

The  details  of  the  operation  of  nephrectomy  will  be 
dealt  with  in  the  ne.xt  article.  In  the  present  place  it  is 
only  pertinent  to  add  that,  in  general,  anaesthesia  with  ni- 
trous oxide  gas  and  ether  is  to  be  preferred.  Whatever 
the  site  and  shape  of  incision  selected,  the  kidney  and 
.any  desired  portion  of  its  ureter  should  be  removed  extra- 
peritoneally.     Both  the  ilio-hypogastric  and  ilioinguinal 


Pig.  3070.— Anterior  T-inclslon ;  Kxtraperltoneal  Nephrectomy. 
Photograph  taken  two  years  after  the  operation  and  fifteen  years 
after  an  operation  for  appendicitis.    (Writer's  case.) 


nerves  should  be  spared  severance.  The  costo-iliac 
oblique  incision  offers  the  simplest  access  to  the  kid- 
ney,—less  stripping  of  parietal  peritoneum  being  re- 
quired,— but  the  patient's  posture  is  here  one  which  some- 
times involves  an  undesirable  amount  of  pressure  on  the 
opposite  kidney ;  and  besides,  if  much  of  the  ureter  is 
found  diseased  and  its  removal  is  practised,  the  necessary 
extension  downward  of  this  incision  severs  the  internal 
oblique  and  transversalis  muscles  more  or  less  trans- 
versely. Mainly  for  these  reasons  the  writer  prefers  to 
maintain  the  patient  in  the  dorsal  position  and  to  em- 
ploy an  antero-lateral  incision  which  conforms  to  the 
costal  margin,  and  by  means  of  which,  after  the  skin  has 
been  divided,  some  degree  of  intermuscular  separation 
(an  be  effected.  After  stripping  forward  the  parietal 
peritoneum  good  access  is  given  to  the  kidney.  Fig. 
3069  shows  the  cicatrix  after  such  a  nephrectouiy. 

In  cases  in  wliich  it  is  found  necessary  to  perform  a 
considei'able  urelerectomy  in  addition,  the  usual  pre- 
liminary incision  may  be  made  as  if  for  a  neplirectomy, 
and  then  the  inner  extremity  of  tliis  incision  should  be 
extended  at  right  angles  downward  along  the  outer 
border  of  the  rectus  muscle  for  the  necessary  distance, 
<xposing  the  peritoneum  fo  be  separated  anil  deflected 
toward  the  median  line. 

Any  tear  of  the  peritoneum  calls  for  immediate  closure 
by  a  continuous  catgut  suture. 

If  a  tuberculous  kidney  has  its  uieter  similarly  and 
continuously  diseased  beyond  the  sacral  brim  we  ari'  not 
disposed  to  urge  that  a  total  extirpation  of  the  ureter 
should  then  or  even  at  a  later  operation  be  attempted. 


Numerous  operators  have  observed  that  the  leaving  of  a 
considerable  amount  of  tuberculous  ureter  has  been  fol- 
lowed ijy  no  subsequent  detriment.  This  is  explained 
by  the  supposition  that  removal  of  the  kidney  has  left 
the  ureter  in  a  functionless  state  of  repose  and  amenable 
to  the  curative  processes  of  systemic  invigoration.  At 
the  same  time  sufficient  experience  has  not  accumulated 
to  warrant  us  in  maintaining  that  a  routine  practice  based 
on  this  presumption  is  always  the  best  surgery.  If  it 
were  not  for  the  fact  that  a  total  removal  necessitates 
such  an  increased  operative  exposure,  the  more  radical 
step  would  better  satisfy  the  surgical  indications  present 
in  these  cases,  and  at  the  same  time  would  afford  a 
satisfactory  method  of  dealing  with  any  remaining  tuber- 
culosis. 

When  the  other  kidney  is  in  a  satisfactory  condition — 
and  information  on  this  point  should  always  be  sought 
well  in  advance  of  any  surgical  procedure — the  operation 
itself  is  a  comparatively  safe  one,  certainly  safer  than 
nephrectomy  undertaken  for  any  other  cause.  The 
writer  has  liad  seven  such  cases  without  a  death,  while 
the  mortality  in  his  cases  of  nephrectomy  and  nephrdt- 
omy  for  other  diseases  has  convinced  him  of  a  marked 
difference  in  the  dangers  attached  to  renal  surgery. 

Cases  are  met  with  in  which,  with  the  removal  of  a  tu- 
berculous kidney,  all  the  vesical  symptoms,  especially 
thamuria,  have  disappeared.  This  has  not  been  the 
happy  result  in  the  majority  of  the  writer's  cases,  al- 
though the  frequency  of  micturition  has  lessened  and 
repeated  microscopic  and  animal-inoculation  tests  during 
a  period  of  two  years  and  more  have  failed  to  show  re- 
maining tuberculosis  of  the  urinary  tract.  A  satisfactory 
explanation  of  this  persistence  of  frequency  of  micturition 
is  yet  to  be  made.  The  claims  are  that  any  one  of 
several  causes  may  be  the  controlling  factor  in  different 
cases.  The  value  of  training  such  bladders  to  tolerate 
greater  degrees  of  distention  by  the  daily  use  of  warm 


Fig.  3071.— Abdominal  Wound  after  Lumbar  Transplantation  of  the 
Ureter.  In  the  loin  is  a  ureter  catheter  draining  a  tuberculous 
Kidney.  Patient  In  bad  condition.  Subsequent  nephrectomy  lol- 
lowed  by  unexpected  restoration  despite  disease  of  left  kidney. 
(.Writer's  case. ) 

I)oric-acid  solutions,  introduced  by  siphonage  or  gravity 
flow,  has  been  evident  in  the  writer's  experience.  French 
writers  have  recently  advocated  inflation  of  the  bladder 
with  air  in  such  cases.  But,  imless  the  medium  is  pre- 
viously warmed,  the  writer  would  suggest  caution  in 
such  a  procedure. 

In  connection  with  the  subject  of  treatment  it  is  only 
fair  to  state  that  some  authorities  maintain  that  a  bertain 


352 


REFEKENCE   HANDBOOK   OP  THE  MEDICAL  SCIENCES. 


Z,^  nf  ?,  "f.  patients  who  suifer  from  tuberculous  dis- 
ease of  the  kidneys  make  complete  clinical  recoveries 
under  the  simple  influences  of  change  in  climate  and 
altered  hygienic  conditions,  and  they  advocate  he  efore 
that  operative  interference  be  resorted  to  only  after  these 
measures  have  been  given  a  thorough  trial..  It  is  Via  n 
however,  that  in  the  majority  of  instances  the  quesUon 
of  expense  will  make  it  impossible  for  these  patients 
to  adopt  such  a  course.  For  tliem  tlie  best  plan  is  lo 
spend  a  tew  weeks  under  the  improved  hygienic  iutlu 
ences  of  a  properly  organized  hospital  and  thTn  to  un- 
dergo a  suitable  surgical  operation.  Afterward  if  ar- 
thP^r'fi  '  T  PO«^'¥y  be  .nade  by  the  patient  to'secure 
the  benefits,  for  a  period  of  several  months  or  for  life  of 
a  residence  in  a  better  climate  and  under  good  lygk'nic 
influences,  such  a  course  should  by  all  means  be  ado^pted 
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KIDNEYS,  SURGICAL  AFFECTIONS  OF.-The  oper- 
ative reatment  of  diseases  of  the  kidnev  has  developed 
to  such  a  degree  within  the  past  few  years  as  to  make  it 


Fio.  3072.— Transverse  Section  showing  the  Belatlons  of  the  Capsule 
of  the  Kidney.  CAfter  Gerota.)  1,  Psoas  muscle ;  2,  body  of  the 
sacro-lumbalis  muscle ;  3,  quadratus  lumborum  muscle ;  4  (dotted 
line),  peritoneum;  5,  kidney;  6,  anterior  fold  of  the  perirenal 
fascia ;  7,  colon ;  8,  subperitoneal  fascia. 

desirable  to  discuss  the  subject  in  detail.  It  will  there- 
fore be  considered  under  the  headings  of  Surgical  Anat- 
omy, Methods  of  Examination,  Operative  Technique, 
Effects  of  Operation,  Movable  Kidney,  Hydronephrosis, 
Suppuration,  Paranephritis,  Calculus,  Essential  Hemor- 
rhage and  Nephralgia,  Aneurism,  Syphilis,  Cystic  Tu- 
mors, and  Suprarenal  Gland. 

Surgical  Anatomy. — The  anatomy  of  the  kidney  is 
considered  in  a  separate  article,  but  it  is  worth  while  to 
emphasize  certain  facts  in  the  structure  and  relations  of 
the  organ,  a  knowledge  of  which  is  essential  to  the  prop- 
er understanding  and  treatment  of  Its  surgical  diseases. 
Vol.  v.— 33 
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wWch  ^nivn  '"F^H  ■'  "K  *^'?  •'''^"'■y  '«  ««=  ^l^ro*  capsule 
^\hicli  surrounds  the  gland  as  far  as  tlie  hilus  and  sends 

the'she';n;'n?^tf  "'^  'f"^\'''''  ^-^"^l  vessels  to  jofn  with 
the  sheatli  of  the  aorta  and  the  fascia  wliich  covers  the 


FIG.  30:3.--Situation  of  the  Kidneys.     (Alter  Eecamier.j    1,  Quadra- 
tus lumborum  muscle;  2,  sacro-lumbalis  muscle. 

pillars  of  the  diaphragm.  This  fibrous  prolongation  acts 
as  a  suspensory  ligament  to  maintain  the  kidnev  in  nosi- 
tion  (Fig.  3073).  ^       ^ 

The  kidney  normally  occupies  a  position  between  the 
level  of  the  spinous  process  of  the  eleventh  dorsal  verte- 
bra and  that  of  the  spinous  process  of  the  second  lumbar 
vertebra,  being  situated  slightly  lower  on  the  right  side 
than  on  the  left. 

The  lowest  point  of  the  pleural  cavity  is  where  it 
touches  the  eleventh  rib  some  four  or  five  inches  from 
the  median  line.  Hence  the  upper  portion  of  the  kidney 
lies  very  close  to  the  pleural  cavity,  especially  on  the 
left  side. 

The  relation  of  the  colon  to  the  kidney  may  be  of  im- 
portance in  the  diagnosis  of  abdominal  tumors.  It  is 
commonly  stated  tliat  the  ascending  colon  crosses  the 
lower  pole  of  the  right  kidney,  and  the  descending  colon 
crosses  in  front  of  the  left  kidney. .  But  this  rule  is  by  no 
means  invariable;  The  ascending  colon  may  lie  wholly 
below  the  right  kidney,  and  the  descending  colon  may 
cross  entirely  above  the  left  kidney.  Hence  the  disten- 
tion of  the  colon  with  air  pumpclS'lato  the  rectum  is  not 
an  infallible  means  of  diffcrentiail  diagnosis  between  such 
conditions  as  a  tumor  of  the  right  kidney  and  a  constricted 
lobe  of  the  liver,  or  an  enlarged  spleen. 

The  vascular  supply  of  the  kidney  is  variable.  Ac- 
cording to  J5ssel  the  renal  artery"  has  two  anterior 
branches,  one  superior  branch,  and  one  posterior  branch ; 
but  this  is  by  no  means  a  universal  arrangement.  In- 
deed, there  are  often  two  and  sometimes  three  renal 
arteries  (Fig.  3074).  While  the  renal  artery  or  its  branches 
usually  enter  the  hilus,  there  is  often  a  separate  artery  to 
one  or  the  other  pole  which  may  escape  ligation  and  give 
rise  to  troublesome  hemorrhage  when  tlie  kidney  is  re- 
moved. 

One  definite  condition  of  the  arterial  supply  is  the  fact 
that  all  branches  are  terminal  branches.  Hence  if  one  of 
them  is  cut,  necrosis  of  the  pyramidal-shaped  portion  of 
the  parenchyma  which  it  supplies  will  follow. 

In  opening  the  kidney  along  its  convex  border,  the  in- 
cision should  be  made  between  the  areas  of  distribution 
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of  the  different  branches.  The  best  line  of  incision,  there- 
fore, does  not  follow  the  crest  of  the  convex  border,  but 
lies  about  one-third  of  an  inch  posterior  to  it. 

Methods  of  Examination. — While  inspection  of  the  lum- 
bar region,  may  give  some  hint  as  to  the  diagnosis  of 
renal  trouble,  bimanual  palpation  is  a  far  more  valu- 
able method  of  examination.  The  patient  should  assume 
a  position  in  vfhich  the  abdominal  muscles  will  be  re- 
laxed, and  in  which  the  kidney  will  sink  downward  as 
far  as  possible.  Three  positions  accomplish  these  results 
more  or  less  perfectly.  The  patient  may  lie  on  his  back 
in  a  semi-recumbent  position,  or  he  may  lie  on  his  side 
turned  slightly  toward  his  face,  or  he  may  sit  on  the 
edge  of  a  chair  and  lean  well  forward,  resting  his  head 
upon  his  Crossed  arms  placed  upon  the  back  of  a  chair  or 
upon  a  table.  The  surgeon  places  one  hand  just  under 
the  twelfth  rib  and  the  other  opposite  to  it  on  the  front 


serviceable  for  this  purpose  as  operators  learn  to  differ- 
entiate more  nicely  between  tissues.     Calculi  composed 
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Fig.  3074.— Corrosion  Preparation  of  the  Eenai  Vessels  showing  a 
Separate  Artery  to  the  Lower  Pole.    (Zondeli). 

of  the  abdomen.     If  the  kidney  is  displaced  downward 
or  is  much  enlarged  or  is  movable,  it  will  easily  be  felt 
by  one  of  these  methods  of  examination.     An  anjesthetic 
is  necessary  only  in  case  the  pa- 
tient is  unable,  because  of  pain  or 
for  other    reasons,  to    relax    the       "^ 
abdominal  muscles. 

The  normal  kidney  is  palpable 
in  the  case  of  a  few  men  and  most 
women.  The  figures  given  for 
the  right  kidney  are  eight  per 
cent,  for  men  and  eighty  per  cent. 
for  women,  while  the  figures  for 
the  left  kidney  are  six  per  cent. 
for  men  and  thirty  per  cent,  for 
women.  Becker  and  Lennhoff  as- 
sert that  most  of  the  kidneys 
which  are  palpable  are  found  in 
persons  with  a  long,  slender  trunk. 
"If  the  distance  from  the  supra- 
sternal notch  to  the  sj'niphysis 
pubis  be  divided  by  the  smallest 
circumference  of  the  abdomen  the 
index  figure  obtained  will  vary 
from  sixty-three,  or  less,  to  ninety- 
five."  *  A  kidney  is  rarely  palpa- 
ble unless  the  index  figure  of  it,? 
possessor  is  over  seventy -five. 

The  a-ray  has  already  proved 
itself  to  be  a  valuable  aid  to  diagnosis,  especially  in  the 
case  of  renal  calculus,  and  it  is  likely  to  become  more 

*  Thus,  for  example,  if  the  distance  between  the  first  two  points 
is  22  tnches  and  the  girth  of  the  abdomen  32  inches,  the  Index  (Igure 
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Fig.  3075.— Section  Through  a  Kidney,  showing  the  Correct  Position, 
and  Direction  of  an  Incision  into  Its  Pelvis.    (From  Kelly.) 


of  oxalates  are  easily  shown  by  means  of  the  a-ray. 
Those  composed  of  phosphates  give  a  fainter  shadow, 
while  those  composed  of  uric  acid  are  the  most  difficult 
to  bring  out  in  the  radiograph. 

Examination  of  the  urine  is  of  course  of  the  greatest 
value  in  the  diagnosis  of  surgical  affections  of  the  kid- 
ney. It  is  often  necessary  to  obtain  the  urine  from  a 
single  kidney,  which  may  be  done  by  catheterization  of 
each  ureter  (see  article  on    Gystoacopy),   or  by  making- 


Fig.  3076.— Eiidlograph  of  Calculi  from  the  Pelvis  of  the  Kidney.  The  two  on  the  left  are  com- 
posed of  uric  acid  and  urates ;  those  on  the  right  of  phosphates.  The  two  calculi  in  the  mid- 
dle are  composed  of  oxalate  of  calcium  and  uric  acid,  the  upper  one  having  an  outside  coating' 
of  urates.  (From  "The  Roentgen  Hays  in  itfedlcine  and  Surgery,"  by  Francis  K.  Williams, 
M.U.    MacmlUan,  1901.) 


(i=-«)- 


a  ridge  in  the  base  of  the  bladder  and  drawing  the  urine 
from  either  side  of  it  as  it  flows  from  each  ureter. 

When  the  urine  has  been  obtained  separately  from  the 
two  kidneys  it  may  be  tested  chemically,  microscopically, 
physically,  and  bacteriologically,  according  to  the  estab- 
lished rules.    There  are  also  two  modern  methods  of 
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determining  the  fuuctional  activity  of  the  ki4lney,  whicli 
are  of  the  greatest  value  ia  deciding  the  question  of  ex- 
tirpation of  one  organ.  The  first  is  tlie  injection  subcu- 
taneously  of  0.005  gm.  of  plilorid/.in  in  a  solution  having 
a  strength  of  1  :  200.  If  a  liidney  is  normal  it  excretes 
sugar  in  the  urine  within  a  lialf-hour.  The  percentage 
of  sugar  in  the  urine  is  a  reliable  test  of  the  functional 
activity  of  the  kidney.     The   urine  must  of  course  be 


Fib.  3077.— s-Bay  Picture  of  a  Kenal  and  a  Ureteral  Calculus.  (From  Dr. 
Alexander  B.  Johnston's  article  in  the  AnnaU  of  Surgery).  In  the  left 
kidney  there  was  a  large  calculus  which  formed  a  cast  of  the  dilated 
pelvis  and  calyces ;  in  the  ureter  of  the  same  side  there  was  a  stone.  The 
patient,  a  man  forty-one  years  of  age,  weighed  about  one  hundred  and 
forty  pounds. 

collected  from  the  two  kidneys  separately,  if  the  func- 
tional capacity  of  each  is  to.  be  shown. 

Another  valuable  means  of  estimating  the  functional 
activity  of  the  kidneys  is  to  determine  the  freezing  point 
of  the  blood  and  of  the  urine.     The  freezing  point  of 
normal  urine  is  from  1°  to  2.3°  C.  belov?  that  of  distilled 
water.     If  the  freezing  point  rises  it  indicates  that  the 
work  of  the  kidneys  is  insufficient.     The  freezing  point 
of  the  blood  is  less  variable  in  health 
than  that  of  the  urine,  and  hence  is  a 
more  certain  guide  to  urinary  excretion. 
Normally  it  is  0.56°  C.   below   that  of 
water.     If  the  activity  of  the  kidney  is 
deficient  the   blood  will   contain   more 
than    the    normal    proportion    of    salts 
which  ought  to  have  been  excreted,  and 
hence   its   freezing  point  will  fall.     A 
drop  of  0.03°  or  0.04°  is  good  proof  that 
both  kidneys  are  acting  insufficiently; 
and  if  the  freezing  point  is  lower  than 
this,  one  organ  ought  not  to  be  extir- 
pated unless  it  is  known  to  contain  no  parenchymatous 
tissue.     The  best ,  apparatus  to  determine  the  freezing 
point  is  that  devised  by  Beckmann. 

Operative   TecJiniqiie.Sciiede    mentions  seven    oper- 
ations which  may  be  performed  for  diagnosis  or  treat- 


ment in  the  case  of  renal  disease.  These  operations  are 
(1)  incision  into  a  paranephritic  abscess ;  (3)  evacuation 
of  extra vasated  blood  or  urine  in  the  case  of  traumatism ; 
(3)  nephropexy,  or  fl.vation  of  a  movable  kidney;  (4)  in- 
cision of  the  contracted  capsule  in  order  to  relieve  renal 
neuralgia ;  (5)  nephrotomy  or  pyelotomv,  that  is,  incision 
into  the  pelvis  of  the  kidney,  tlirough'the  cortex  or  di- 
rectly, to  remove  a  calculus  or  to  afford  drainage  in  case 
of  suppuration;  (6)  resection  of  a  portion  of  the 
kidney  for  diagnostic  or  therapeutic  reasons;  (7) 
nephrectomy,  or  extii-pation  of  the  whole  kidney, 
an  operation  which  may  be  necessitated  by  trau- 
matism, hydronephrosis,  suppuration,  calculus, 
ureteral  fistula,  tuberculosis,  or  malignant  new 
growth. 

As  the  anterior  surface  of  the  kidney  is  partly 
covered  with  peritoneum  the  organ  can  be  reached 
from  in  front  through  an  abdominal  incision,  or 
through  an  incision  made  in  the  lumbar  region. 
The  usual  laparotomy  incision  in  the  median  line 
may  be  employed,  or  one  may  be  made  along  the 
outer  border  of  the  rectus  muscle,  or  the  operator 
may  resort  to  the  oblique  incision  of  Trendelen- 
burg, extending  from  the  costal  margin  in  the 
anterior  axillary  line  to  the  pubic  spine.  This  in- 
cision gives  the  best  access  to  the  organ.  The  pos- 
terior peritoneum  is  divided  outside  of  the  colon 
and  the  colon  is  pushed  toward  the  median  line  out 
of  the  way. 

Some  surgeons  advocate  one  method  for  certain 
operations,  and  some  another.  Each  method  has 
certain  advantages  and  disadvantages  which  must 
be  admitted  by  all.  The  transperitoneal  method 
^ives  a  good  exposure  of  the  diseased  kidney  and 
enables  the  surgeon  to  examine  other  abdominal 
organs,  and  especially  the  other  kidney.  In  the  re- 
moval of  very  large  tumors  there  is  probably  a  sav- 
ing of  time  if  the  transperitoneal  method  is  fol- 
lowed. This  method  is  said  to  give  the  surgeon  a 
better  opportunity  t<D  remove  diseased  lymphatic 
glands  in  the  neighborhood  of  the  vena  cava. 

A  disadvantage  of  the  method  is  the  risk  of  in- 
fecting the  abdominal  cavity  from  septic  matter 
which  may  be  contained  in  the  kidney.     Moreover, 
the  necessity  of  handling  and  possibly  of  tearing 
the  abdominal  organs  in  the  efforts  to  get  at  the 
kidney  should  also  be  taken  into  consideration.     If 
the  kidney  is  removed  there  will  be  left  a  retro- 
peritoneal cavity  left  which  require  drainage  either 
through  the  loin  or  through  the  abdominal  wound. 
This  is  at  best  an  awkward  procedure.     Abdominal 
drainage  will  be  followed  by  adhesions  between 
the  anterior  and   posterior  layers  of  peritoneum.     This 
scar  maj'  later  be  dissected  out  and  the  wound  in  each 
layer  be  sutured  by  itself  (Heidenhain). 

The  lumbar  method,  provided  it  is  carried  out  without 
any  injury  to  the  peritoneum,  saves  the  abdominal  cavity 
from  the  risk  of  infection.  The  shock  to  the  patient  is 
less  than  when  the  abdominal  cavity  is  opened.  If  it  is 
necessary  to  examine  the  other  kidney,  the  peritoneum 
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Fig.  3078.— Harris'  Instrument  for  Obtaining  Urine  from  the  Two  Ureters  Separately. 
The  two  catheters  are  placed  side  by  side  for  ease  of  introduction  through  the  urethra. 
Journal  of  the  American  Medical  Associatwn,  January  29th,  1898.) 


may  be  divided  sufficiently  to  allow  the  operator  to  pass 
his  hand  through  the  lumbar  wound  into  the  peritoneal 
cavity.  When  the  examination  is  completed  the  peri- 
toneal wound  ma}'  be  sutured.  This  can  be  done  before 
the  diseased  kidney  is  cut  into,  and  therefore  with  only. 
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sliglit  risk  of  infection.  The  other  kidney  may  also  be 
examined  through  an  incision  in  the  other  lumbar  region. 
Objections  'whicli  have  been  made  to  the  lumbar 
method  are  based  upon  the  fact  that  it  is  difficult  to 
expose  and  to  remove  an  enlarged  kidney  in  this  man- 
ner. This  criticism  was  doubtless  true  of  many  of  the 
lumbar  incisions  previously  employed,  but  at  the  pres- 
ent time  the  method  l:as  been  so  perfected  that  so  ex- 
perienced a  man  as  Israel  uses  it  altogether,  while  Schede 
recommends  it  for  all  operations  excepting  those  per- 


FiG.  3079.— The  two  catheters  ol  Harris'  Instrument  are 
here  represented  as  having  been  separated  by  the  rectal 
lever'Cshown  in  dotted  lines),  tor  the  withdrawal  of  urine 
from  the  two  ureters,  and  as  being  connected  with  the 
apparatus  for  exhausting  the  air  in  the  separate  tubes. 


formed  for  very  large  tumors,  and  in  case  of  a  congeni- 
tally  misplaced  kidney.  The  operation  is  performed  as 
follows: 

The  patient  lies  upon  his  sound  side  upon  a  thick  roll 
or  cushion,  so  that  the  loin  to  be  operated  upon  will  be 
arched  upward.  An  oblique  incision  should  be  made, 
beginning  over  the  anterior  boi'der  of  the  sacro-lumbalis 
muscle  just  below  the  margin  of  the  twelfth  rib  and  ex- 
tending downward  and  forward  parallel  to  the  rib.  The 
incision  may  be  extended  until  it  reaches  the  anterior 
axillary  line ;  or,  if  this  is  not  sufficient,  it  may  be  pro- 
longed still  farther  forward  and  downward.  The  sacro- 
lumbalis  muscle  is  felt  with  difficulty  in  stout  persons. 
It  is  well  to  remember  tliat  this  anterior  border  is  from 
3. .5  to  3  inches  from  the  spinous  process  of  the  first  lum- 
bar vertebra.  The  subcutaneous  fat  is  divided,  after 
this  the  superficial  fascia,  and  then  the  latissimus  dorsi 
muscle,  which  in  this  situation  is  not  more  than  an 
eighth  of  an  inch  in  thickness.  The  firm  fascia  covering 
the  sacro-lumbalis  muscle  is  next  divided  and  the 
rounded  edge  of  the  muscle  exposed.  It  may  be  neces- 
sary to  ligate  the  twelfth  intercostal  and  first  lumbar 
arteries  as  they  pass  into  the  quadratus  lumborum  mus- 
cle close  to  its  insertion  near  the  twelfth  rib.  The  retro- 
peritoneal connective  tissue  is  exposed  and  the  perito- 
neum is  pushed  forward  out  of  the  way.  If  the  ribs 
interfere  with  free  access  to  the  kidney  a  portion  of  the 
twelfth  and  even  of  the  eleventh  may  be  removed.  Care 
should  be  taken  not  to  injure  the  diaphragm  or  to  open 
the  pleural  cavity.  This  accident  is  not  a  very  serious 
one,  however,  and  the  rent  may  be  sutured  im- 
mediately, or  plugged  with  gauze  and  sutured 
later.  The  fatty  capsule  being  exposed,  it  is  di- 
vided, and  the  kidney  is  separated  from  the  fatty 
capsule  by  a  blunt  dissection.  If  fibrous  bands 
are  found,  especially  about  the  lower  pole,  they 
should  not  be  cut  through  until  ligatures  have 
been  placed  around  them,  since  they  often  contain 
good-sized  vessels.  When  the  kidney  has  been  freed 
as  far  as  the  hilus  it  can  be  brought  up  into  or  out  of 
tlie  wound  to  permit  inspection. 

If  the  kidney  is  a  movable  one  which  is  to  be  fixed  in 
position,  a  strip  of  the  capsule  may  be  marked  out  with 
the  scalpel  and  peeled  off  and  the  organ  fixed  in  position 
.by  sutures  which  pass  well  through  the  parenchymatous 


tissue  and  through  tlie  strong  layers  of  fascia  and  muscle 
on  either  side  of  the  lumbar  wound. 

If  nephrotomy  is  to  be  performed  the  incision  should 
be  made  about  one-third  of  an  inch  back  of  the  convex 
mai'gin  of  the  kidney,  and  in  a  plane  parallel  to  its  pos- 
terior surface  so  as  to  avoid  wounding  arterial  trunks 
(see  Fig.  3075).  The  ureter  may  then  be  explored  from 
within  the  pelvis  of  the  kidney,  or  it  may  be  palpated 
externally  bj' continuing  the  blunt  dissection  downward. 
A  section  of  the  kidney  may  be  removed  for  micro- 
scopical examination  or  because  it  is 
,  diseased.  The  terminal  arrangement  of 
arteries,  in  the  kidney  explains  the  occur- 
rence of  a  local  tuberculosis,  and  when 
this  exists  an  early  resection  of  the  dis- 
eased portion  may  rid  the  patient  of  his 
trouble,  while  preserving  a  considerable 
part  of  the  affected  kidney. 

If  the  kidney  is  to  be  drained  it  may 
be  left  in  its  natural  position  or  sutured 
in  the  subcutaneous  portion  of  the 
wound. 

In  extirpation  of  the  kidney  the  or- 
gan is  exposed,  freed,  and,  if  possible, 
brought  into  the  wound  in  the  manner 
already  described.  The  vessels  of  the 
ureter  will  then  be  exposed,  the  renal 
vein  lying  anteriorly,  the  artery  next, 
and  the  ureter  farthest  behind.  These 
should  be  ligated  separately.  They  may 
then  be  divided,  and  the  kidney,  being 
entirely  freed,  may  be  lifted  out  of  the 
wound. 

There  are  cases  in  which,  on  account 
of  adhesions,  it  is  difficult  to  bring  the 
kidney  out  of  the  wound.  The  plan  of 
procedure  should  then  be  to  divide  such 
small  sections  of  tissue  as  are  visible, 
and  to  ligate  their  vessels.  This  can 
usually  be  done  if  the  assistants  hold  the 
edges  of  the  wound  well  apart.  As  far 
as  possible  one  should  avoid  cutting  in  the  dark.  It  is 
even  better  to  pass  an  elastic  ligature  around  the  whole 
pedicle  and  to  remove  a  portion  of  the  organ  if  thereby 
space  is  gained  to  enable  the  surgeon  to  see  where  he 
is  cutting.  Too  great  tension  should  not  be  brought 
upon  the  pedicle,  as  instances  are  recorded  in  which  this 
has  suddenly  parted  and  fatal  hemorrhage  has  followed. 
The  general  rule  is  to  carry  out  the  dissection  between 
the  fibrous  and  fatty  capsules.  In  some  instances  the 
two  are  so  adherent  that  it  is  better  to  shell  the  kidney 
out  of  its  fibrous  capsule,  while  in  case  of  tuberculous  or 
malignant  disease  one  naturally  removes  with  the  kidney 
as  much  of  the  fatty  capsule  as  possible. 

The  oblique  incision  described  above  is  the  simplest, 
and  in  many  respects  the  best  lumbar  incision.  Some 
surgeons  prefer  a  transverse  incision,  some  a  T-incision, 
and  some  an  angular  incision,  the  longitudinal  portion  of 
which  extends  along  the  border  of  the  sacro-lumbalis  and 
then  bends  sharply  to  follow  the  crest  of  the  ilium,  or  ex- 
tends upward  along  the  costal  margin,  as  the  case  may  be. 
Effects  of  Operation. — The  immediate  effect  of  remov- 
ing one  kidney  is  to  diminish  the  urine  to  about  one- 


FiG.  3080.— The  Rectal  Lever,  for  making  a  Watershed  in  the  Bladder. 


fourth  of  the  previous  daily  quantity.  If  the  case 
progresses  favorably  the  quantity  of  urine  gradually  in- 
creases until  in  five  or  six  days  it  is  normal  and  contains 
the  normal  amount  of  urea.  There  are,  however,  many 
variations  from  this  type:  thus,  if  the  kidney  which  is 
removed  has  not  for  a  long  time  excreted  any  urine, 
the  effect  on  the  other  kidney  may  be  insignificant. 


356 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Kidneys. 
Kldneyh. 


If  the  case  progresses  unfavorably,  the  quantity  of 
xirine  which  during  the  day  following  the  operation  is 
perhaps  ten  or  twelve  ounces,  may  fall  on  the  second  day 
to  half  of  that  amount,  while  on  the  third  or  fourth  day 
there  inay  be  tptal  anuria  with  sp>ecdy  death.  Micro- 
scopic examination  of  the  remaining  kidney  will  show 
extensive  degeneration  of  the  convoluted  tubules. 

Sometimes  the  patient  will  apparently  do  well  for  a 
weqlc  or;twD  und  willttien  begin  to  pi^ss  a  gradually  de- 
creasing quantity  of  urine  which  eShtains  hyaline  and 
waxy  casts  and  degenerated  renal  epithelium.  A  few 
days  later,  anuria  will  be  complete  and  death  results. 
The  remaining  kidney  under  these  circumstances  will 
show  signs  of  degeneration,  not  only  of  the  convoluted 
tubules,  but  also  of  the  straight  tubules  and  of  the 
glomeruli.  But  not  all  of  these  patients  with  unfavor- 
able symptoms  die.  There  are  cases  in  which  insufficient 
urinary  excretion  continues  for  somQ  time  and  then  grad- 
ual betterment  takes  place. 

When  a  patient  recovers  from  nephrectomy  the  re- 
maining kidney  undergoes  hypertrophy.  It  was  at  one 
time  supposed  that  this  renal  enlargement  was  due  to  a 
new  formation  of  tubules  and  glomeruli.  Such  is  not  the 
case.  A  tubule  may  increase  in  size  and  length  from 
multiplication  of  its  cells,  but  there  is  no  good  evidence 
that  new  tubules  or  new  glomeruli  are  formed. 

When  a  kidney  is  incised  and  drained,  urine  will  flow 
from  the  wound  for  a  variable  length  of  time.  If  there 
is  obstruction  in  the  tireter,  the  flow  from  the  wound  will 
be  permanent.  If  the  ureter  is  open  and  there  is  no  dis- 
ease in  the  kidney — tuberculosis,  for  example— the  uri- 
nary flow  from  the  wound  will  grow  less  and  less  and 
finally  cease  altogether.  Such  is  the  usual  result  after 
nephrotomy  for  renal  calculus. 

Mmnble  Kidney.— Tha  normal  kidney  moves  with 
respiration,  and  if  the  patient  is  not  too  fat,  and  has  a 
wide  space  between  the  crest  of  the  ilium  and  the  mar- 
gin of  the  ribs,  and  especially  if  the  abdominal  walls  are 
lax,  the  normal  kidney  may  often  be  palpated.  The  eti- 
ology of  movable  kidney  iss  a  widely  discussed  subject. 
In  the  first  place  it  is  noticeable  that  eighty-five  per 
cent;, of,  the  cases  of  movable  kidney  occur  in  women. 
In  the  second  place  movable  kidney  occurs  abotit  fifteen 
tiroes  as  often  on  the  right  side  as  on  the  left.  The  kid- 
ney is  normally  held  in  place  by  a  fascial  pi-olongation 
from  its  fibrous  capsule  to  the  spinal  column  (see  above) 
and  also,  according  to  WolkofE  and  Dclitzin,  by  the 
shape  of  the  recess  in  which  the  kidney  lies.  The  normal 
recess  is  slightly  funnel-shaped.  In  a  case  of  movable 
kidney  the  recess  is  shallow  and  more  cylindrical.  Other 
allei'-ed  causes  are  reduction  of  the  intra-abdominal  press- 
ure°by  relaxation  of  the  abdominal  walls,  tight  lacmg 
especially  if  so  carried  out  as  to  compress  the  ribs,  and 
muscular  strains  and  blows. 

A  movable  kidney  may  be  recognized  bimanuaily  it 
the  patient  is  placed  in  one  of  the  three  positions  men- 
tioned above.  It  can  be  easily  crowded  back  into  its 
normal  position,  and  will  often  return  there  without 
manipulation  if  the  patient  lies  flat  upon  his  back.  A 
mo\'able  kidney  causes  discomfort,  and  a  dragging  pam 
in  the  lumbar  region  and  back  which  is  worse  after  long 
standing  and  is  increased  by  heavy  lifting.  These  symp- 
toms are  much  relieved  by  rest  in  a  recumbent  position. 
At  other  times  a  kidney  will  be  movable  to  a  high  degree 
without  giving  rise  to  symptoms.  Most  of  the  patients 
who  complain  of  movable  kidney  suffer  from  a  disordered 
digestion,  and  are  of  a  neurasthenic  type.  It  is  often  im- 
possible to  say  just  how  many  of  the  symptoms  com- 
plained of  are  really  caused  by  the  kidney. 

A  movable  kidney  may  become  strangulated  by  twist- 
ing Upon  its  pedicle.     The  congestion  and  cedema  and 


perhaps  urinary  obstruction  which  follow  produce  an 
intense  and  at  times  unbearable  pam.     Such  an  attack  of 
strangulation  is  accompanied   by  anuria      "^  f  ta« 
usually  passes  ofE  in  a  few  hours  and  is  followed  bj 


intense  and  at  times  unbearab  e  pain.     Such  an 

•--1    '—  --luria.     Ihe  attacK 
d  is  fo 
ereatly  increased  flow  of  dilute  urine. 


The  treatment  of  an  attack  of  strangulationof  this 
character  is  rest  in  bed,  the  local  application  of  ice,  and 


the  hypodermic  administration  of  morphine.  In  a  few 
instances  a  surgeon  has  been  able  bimanuaily  to  untwist 
the  pedicle  of  the  kidney  and  thus  to  relieve  the  .strangu- 
lation. The  twist  sometimes  occurs  in  one  direction  and 
sometimes  in  another. 

Palliative  treatment  of  movable  kidney  consists  in  the 
avoidance  of  jars  and  undue  muscular  exertion,  the  im- 
provement of  the  digestion,  and,  if  possible,  increase  in 
body  weiglit,,  since  emaciation  is  an  important  factor  in 
the  development  of  movable  kidney.  A  w^l-fitting 
abdominal  bandage  will  often  give  a  patient  a  good  deal 
of  comfort.  Attempts  to  hold  the  kidney  in  place  by 
mesms  of  a  pad  are  generally  unsuccessful  and  frequently 
add  to  the  patient's  discomfort  by  reason  of  the  pressure 
which  the  pad  makes  upon  the  kidney  which  has  slipped 
down  beneath  it. 

More  than  twenty  years  ago  Hahn  attempted  to  fix  a 
movable  kidney  by  passing  catgut  stitches  through  the 
posterior  part  of  the  fatty  capsule.  The  operation  in 
this  crude  form  has  been  variously  modified  and  im- 
proved until  to-day  fixation  of  a  movable  kidney  is  one 
of  the  most  successful  surgical  operations.  A  longitu- 
dinal incision  along  the  border  of  the  quadratus  muscle 
is  suflicient  to  give  access  to  the  organ.  The  kidney  is 
exposed  behind  the  peritoneal  reflection  and  a  strip  of 
the  fibrous  capsule  is  removed.  Sutures  are  passed 
through  the  parenchyma  and  the  kidney  is  fastened  to 
the  lumbar  muscles  as  high  up  as  possible.  The  tissue 
planes  are  closed  by  suture,  a  small  drain  being  left  in 
the  wound  if  desired.  The  patient  should  remain  in  bed 
at  least  four  weeks.  Some  surgeons  keep  the  patient 
in  bed  for  from  ten  to  twelve  weeks.  This  operation  is 
called  nephropexy,  or  nephrorrhai^hy .  Its  mortality  Is  no 
more  than  one  per  cent.  If  properly  carried  out  the 
operation  will  almost  always  permanently  fix  the  kid- 
ney. It  sometimes  fails,  however,  to  relieve  the  symp- 
toms of  the  patient,  which  tends  to  show  that  many  of 
the  symptoms  complained  of  by  these  patients  are  not 
due  to  the  movement  of  the  kidney,  but  to  some  other 
cause.  Some  surgeons  do  not  regard  fixation  of  a  mov- 
able kidney  as  a  justifiable  operation  in  most  of  the 
cases  in  which  it  is  performed.  For  example,  Israel  says 
that  it  is  the  fashion  at  present  to  go  to  a  surgeon  to  have 
the  kidneys  anchored  just  as  it  used  to  be  to  go  to  a  gyne- 
cologist to  have  the  ovaries  removed. 

Hydronephrosis.— OhstrwctmnXo  the  urinary  flow  if  oc- 
curring at  any  point  above  the  opening  of  the  ureter  into 
the  bladder,  will  cause  a  cystic  dilatation  of  the  kidney. 
If  the  urine  is  aseptic  the  dilatation  is  spoken  of  as 
hydronephrosis,  or  uronephrosis.  If  the  urine  contains 
pus  the  term  pyonephrosis  is  used.  Such  obstruction 
may  be  temporary  or  permanent;  it  may  be  complete  or 
incomplete.  Both  kidnevs  may  be  aflected,  but  com- 
plete obstruction  on  both  sides  can  exist  for  only  a  short 
time  without  causing  death;  hence  obstruction  at  the 
neek  of  the  bladder  or  in  the  urethra  fails  to  produce 
much  dilatation  of  the  kidney.  If  the  obstruction  is  an 
incomplete  or  an  intermittent  one  the  dilatation  will  usu- 
ally be  the  most  marked,  since  the  renal  parenchyma  is 
then  not  entirely  destroyed.  In  the  early  stages  of  t he 
trouble  the  dilated  pelvis  and  calices  closely  resemble  the 
normal  structures.  Later,  the  kidney  is  changed  to  a  sac 
with  a  relatively  thin  wall,  in  which  may  be  found  micro- 
scopically more  or  less  parenchymatous  tissue.  Even 
after  a  hydronephrosis  has  lasted  a  long  time  the  remains 
of  the  glomeruli  and  tubules  still  possess  some  excretory 
power  and  within  a  short  time  after  the  pressure  is  re- 
lieved this  functional  activity  of  the  kidney  greatly  in- 
creases It  is  a  good  plan,  therefore,  in  operating  upon 
a-  long-standing  complete  obstruction,  to  wait  several 
days  before  deciding  upon  the  removal  of  the  aflected 
kiclncv 

The  obstruction  which  causes  the  hydronephrosis  may 
be  either  congenital  or  acquired.  The  ureter  may  be  too 
small  or  it  may  be  twisted,  or  either  its  upper  or  lower 
opening  may  be  faulty,  or  there  may  be  valves  some- 
where in  its  course.  ,  •  .,  f„,„,ri 
The  chief  causes  of  acquired  hydronephrosis  aie  tound 
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in  the  ureter  or  pelvis  of  the  kidnejs  although  in  some 
instances  pressure  from  outside  the  ureter,  such  as  that 
due  to  parametritis  or  to  a  pelvic  tumor,  may  obstruct  the 
flow  of  urine.  The  lumen  of  the  ureter  may  be  blocked 
by  inflammation,  usually  of  a  gonorrhoeal  or  tuberculous 
origin.  Traumatism,  such  as  a  severe  contusion  of  the 
abdomen,  may  be  followed  by  hydronephrosis,  resulting 
from  the  presence  of  blood  clots  within  the  ureter  or  from 
e.iftravasation  of  blood  and  cicatricial  contraction  outside 
of  the  ureter.  Hydronephrosis  may  develop  in  a  movable 
kidney  after  kinking  or  twisting  of  the  pedicle  of  the 
organ.  This  strangulation  is  temporary,  but  is  apt  to 
recur,  and  is  associated  with  some  formation  of  fibrous 
tissue  which  tends  to  increase  the  obstruction. 

The  mucous  membrane  at  the  origin  of  the  ureter  may 
act  as  a  valve  to  obstruct  the  orifice.  Such  valvular 
action  is  more  likely  to  occur  if  displacement  or  dilata- 
tion of  the  kidney  causes  the  ureter  to  arise  at  an  abnor- 
mal angle.  Swelling  of  the  mucous  membrane  facili- 
tates this  and  other  forms  of  obstruction. 

A  calculus  or  other  foreign  body  may  block  the  lumen 
of  the  ureter  and  prod\iee  hydronephrosis.  The  symp- 
toms may  be  violent  in  case  the  obstruction  is  sudden  and 
complete,  or  so  mild  as  to  be  scarcely  noted  if  the  ob- 
struction is  incomplete  and  very  gradual.  A  tumor  will 
be  felt  in  the  lumbar  region,  the  lower  portion  of  it  usu- 
ally tying  behind  the  colon.  The  hj-dronephrosis  rnay 
be  so  great  that  the  tumor  extends  as  far  as  the  median 
line,  or  even  into  tlie  pelvis.  Complete  hydronej)hrosis 
of  short  duration  gives  a  tense  and  exqiiisitely  tender 
tumor,  whereas  in  a  chronic  case  the  tenderness  is  slight 
or  wanting,  and  fluctuation  is  easily  made  out. 

If  a  hydronephrosis  lasts  for  a  long  time  its  fluid  loses 
more  and  more  the  characteristics  of  lu'ine.  Spontaneous 
cure  is  still  possible  if  the  obstruction  is  relieved,  even 
though  this  has  been  complete.  With  the  lapse  of  years 
the  renal  parenchyma  may  be  wholly  destroyed,  and  the 
sac  lose  its  contents  and  shrivel  up.  The  hydronephrotic 
sac  ma}'  rupture,  as  the  result  of  traumatism,  either  into 
the  peritoneal  cavity  or  subcutaneously.  Severe  and  even 
fatal  hemorrhage  may  follow  this  accident.  The  con- 
tents of  the  sac  may  become  infected  and  the  condition 
change  from  hydronephrosis  to  pyonephrosis.  Hj'dro- 
nephrosis  must  be  differentiated  from  cystic  tumors  not 
connected  with  the  kidney,  such  as  an  echinococcus  cyst 
of  the  liver,  dilated  gall-bladder,  and  ovarian  tumors. 

The  following  procedures  are  recognized  to-day  as 
suitable  in  the  treatment  ofhydi'onephrosis: 

Ui'eteral  catheteilzation  of  the  pelvis  of  the  kidney 
followed  by  irrigation  with  nitrate-of-silver  solution  will 
occasionally  cure  hydronephrosis. 

Retroperitoneal  punctuj'e  of  the  sac  was  formerly  the 
routine  treatment.  It  is  still  of  value  as  a  means  of 
affording  temporary  relief  under  circumstances  in  which 
a  better  operation  cannot  be  carried  out.  It  carries  with 
it  the  risk  of  infection,  for  even  if  the  skin  and  trocar 
be  aseptic  the  contents  of  the  sac  may  not  be,  so  that  in- 
fection may  follow  the  withdrawal  of  the  insti-ument. 
Puncture  should  of  course  be  made  in  the  loin  behind 
the  peritoneal  I'eflection. 

If  hydroneplu-osis  is  due  to  kinking  of  the  ureter  in 
connection  with  movable  ki<lncy,  fixation  of  the  organ 
may  prevent  its  recurrence. 

Lumbar  nephrotomy  will  cure  many  eases  of  hydro- 
nephrosis. If  it  does  not  do  so  the  obstruction  may  be 
reached  and  overcome  through  the  sac,  or  by  exposure  'of 
,  the  ureter  outside  of  the  sac. 

If  there  is  a  valvular  action  of  the  mucous  membrane 
at  the  mouth  of  the  ureter  this  may  be  overcome  by  a 
longitudinal  incLsiou  sutured  transversely.  Stricture  of 
the  ureter  may  be  successfully  treated  in  the  same  man- 
ner.    A  portion  of  tlie  sac  may  be  resected. 

Ureteral  stricture  may  b<^  dilated  by  instruments  passed 
through  the  pelvis  of  the  kidney,  or  the  stricture  may  be 
resected,  or  the  ureter  may  be  cut  across  below  the  strict- 
ure and  reimplanted  into  the  pelvis  of  the  kidney. 

Under  certain  circumstances  an  anastomosis  may  be  es- 
tablished between  the  ,suc  and  the  bladder. 


If  none  of  these  operative  measures  succeeds  in  curing 
the  patient,  and  the  opposite  kidney  can  be  shown  to  be 
functionally  capable  of  doing  the  work  of  both,  the  dis- 
eased organ  should  be  extirpated  so  that  the  patient  may 
be  saved  from  a  persistent  urinary  fistula  and  from  the 
evils  of  a  srppuration  which  is  certain  to  develop  in  the 
sac  sooner  or  later  if  there  is  a  persistent  fistula. 

The  lumbar  incision  is  best  suited  to  the  removal  of  the 
sac.  The  peritoneum  should  not  be  opened,  but  freed 
from  its  attachment  and  displaced  inward.  If  it  is  neces- 
sary to  evacuate  the  contents  of  the  sac  before  removal, 
the  wound  made  by  the  trocar  should  be  carefully 
sutured.  The  sac  will  then  be  smaller  and  less  tense,  and 
its  removal  will  usually  not  be  difficult.  The  mortality 
of  this  operation  in  recent  years  is  about  six  per  cent. 
'  A  hydronephrotic  kidney  may  be  removed  transperi- 
toneally  through  an  anterior  incision.  This  method  per- 
mits of  an  inspection  of  the  other  abdominal  organs,  but 
it  exposes  the  abdominal  cavity  to  infection  from  the 
contents  of  the  sac,  and  there  remains,  behind  the  pos- 
terior peritoneum,  a  large  cavity  which  is  sometimes difli- 
cult  to  treat.  It  has  been  drained  through  the  lumbar 
region  and  also  anteriorly  by  stitching  together  the 
anterior  and  posterior  layers  of  peritoneum  around  the 
wicks  of  gauze  used  to  diain  the  retroperitoneal  space. 

Suppuration  in  Vie  Kidney. — Infection  qf  the  kidney 
may  take  the  form  of  suppurative  pyelitis  to  which  may 
be  added  one  or  many  abscesses  in  tlie  parenchj'ma.  The 
condition  is  then  spoken  of  as  surgical  kidney,  or  sup- 
purative nephritis.  If  there  is  retention  of  urine  and  pus 
the  condition  is  called  pyonephrosis.  A  hydronephrosis 
may  become  a  pyonephrosis  by  reason  of  infection. 

Calculi  may  give  rise  to  suppuration,  or  the}'  may  de- 
velop in  consequence  of  alkaline  fermentation,  which 
may  be  due  to  suppuration.  Infection  in  the-  kidney 
may  come  through  the  blood  or  through  the  ureter. 
The  former  is  knowu  as  hsematogenous  infection,  and  tlie 
latter  as  urinogenous  infection.  The  kidney  is  one  of 
the  chief  avenues  for  the  removal  of  germs  from  the 
body,  and  it  is  not  surprising  that  they  occasionally 
lodge  and  develop  in  its  tissues.  The  gonococcus  is  the 
microbe  most  frequently  found  in  urinogenous  infection. 
Obstruction  to  the  flow  of  urine  greatly  favors  the  de- 
velopment of  bacteria  in  the  kidney. 

The  symptoms  of  renal  suppuration  are  varied.  The 
trouble  maj'  begin  as  an  acute  fever,  with  chills  and 
great  pain  and  tenderness;  or  it  may  develop  after  a 
cystitis,  or  after  an  injury.  If  the  urine  is  obstructed 
the  renal  tissue  will  be  destroyed  with  a  rapidity  far 
greater  than  that  which  takes  place  in  hydronephrosis. 
Recovery  may  follow  rupture  of  an  abscess  into  the  renal 
pelvis  and  the  discharge  of  pus  through  the  ureter ;  or 
an  abscess  ma}'  break  through  into  the  paranephric  tis- 
sue aud  be  evacuated  externally,  cure  of  the  trouble  re- 
sulting. Such  cases,  however,  are  exceptional.  Usually 
the  suppuration  continues  and  smaller  abscesses  fuse  and 
form  larger  ones  until  the  kidney  becomes  a  pus  sac. 

Sometimes  Ihe  symptoms  are  so  well  marked  that  the 
disease  is  easily  recognized.  At  other  times  pyuria  will 
come  on  gradually  aud  continue  for  a  long  time  without 
pain.  If  the  urine  suddenly  becomes  clear,  and  pain 
and  tenderness  develop  iu  the  loin,  it  is  probable  that 
obstruction  has  taken  place. 

A  differential  diagnosis  of  renal  pyuria  and  purulent 
cystitis  can  easily  be  made  by  irrigating  the  bladder  un- 
til the  fluid  returns  clear.  After  a  few  moments'  rest 
the  bladder  should  again  be  irrigated.  If  the  fluid  U 
again  purulent,  the  pus  probably  comes  from  the  kid- 
ney. A  luoi-o  certain  diagnosis  can  be  made  with  the 
cystoscope. 

The  best  treatment  for  pyonephrosis  is  innnediate 
nephrotomy.  Care  should  be  taken  to  drain  every  ab- 
scess, and  a  probe  should  be  passed  through  the  ureter 
to  the  bladder.  The  kidney  should  be  fi'eely  drained. 
If  the  desti-uctive  process  has  not  gone  too  far,"  this  treat- 
ment wil I  often  effect  a  cure.  If  the  ui-eter  is  obstructed, 
and  the  obstruction  cannot  be  overcome,  and  if  the  other 
kidney  is  functionally  active,  the  diseased  organ  should 
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be  removed.  This  may  be  done  at  the  first  operation  if 
the  Iddney  is  found  to  be  greatly  disorganized.  But  if 
considerable  parenchyma  is  present  it  is  better  not  to  saeri- 
tice  the  organ  unless  the  sepai-ated  urine  has  been  tested 
and  the  functional  activity  of  the  opposite  Iddney  de- 
monstrated. All  surgeons  agree  that  a  suppurating 
kidney  should  be  operated  upon  thi-ougli  a  lumbar  incis- 
ion. The  mortality  of  nephrotomy  for  renal  suppuration 
is  about  twenty  per  cent.  The  mortality  of  primaiy 
nephrectomy  for  suppuration  is  about  twenty-flve  jjer 
cent.,  and  that  of  secondary  nephrectomy  about  sixty 
per  cent. 

Some  surgeons  do  not  believe  in  nephrotoniv  as  a  treat- 
ment of  renal  sujjpuration,  taking  the  ground  that  it 
rarely  cures  the  patient,  and  therefore  prolongs  the 
-course  of  the  disease.  The  views  given  abo\'e  are  those  of 
Schede  as  expressed  in  the  "  Handbuch  der  praktiselien 
Chirurgie  "  (Ferdinand  Enke,  1901). 

Paranephritis.— The  fatty  capsule  of  the  kidney  may 
imdergo  suppurative  inflammation.  This  condition  i's 
known  as  paranephritis.  The  suppuration  may  be  due 
to  extension  from  within  the  kidney,  or  to  an  extension 
of  inflammation  from  the  stomach,  fiver  or  gall-bladder, 
intestine,  or  one  of  the  vertebrse,  It  may  follow  appen- 
dicitis or  diseases  of  the  pelvic  organs,  or  pus  in  the 
pleura  may  break  through  the  diaphragm  and  so  give 
rise  to  paranephritis.  It  may  also  follow  acute  infec- 
tious diseases,  for  the  blood-vessels  of  the  fatty  capsule 
are  intimately  connected  with  those  of  the  kidney,  so 
that  the  fatt)'  capsule  may  become  infected  without  in- 
volvement of  the  kidney  Itself.  Doubtless  there  are 
forms  of  paranephritis  which  are  not  suppurative,  but 
their  diagnosis  can  hardly  be  made,  and  therefore  they 
may  be  neglected.  "When  pus  is  introduced  into  the 
fatty  capsule  it  quickly  destroys  the  existing  tissue  and 
extends  around  the  kidney.  Unless  it  is  evacuated  ex- 
ternally the  pus  increases  rapidly  in  quantity  and  may 
reach  from  the  diaphragm  to  the  pelvic  brim.  As  the 
abdominal  wall  covering  the  fatty  capsule  is  quite  thin, 
the  presence  of  pus  will  soon  show  itself  in  U'dema  and  red- 
ness of  the  skin,  and  the  abscess  may  break  spontaneously 
just  above  the  crest  of  the  ilium  or  ^ust  below  the  twelfth 
rib.  It  may  open  into  the  pleural  or  peritoneal  cavity, 
or  into  the  duodenum,  colon,  or  bladder.  It  may  involve 
the  spleen  or  liver.  The  abscess  may  contain  urine  mixed 
with  pus. 

The  symptoms  may  develop  suddenty  with  chills  and 
fever  and  great  pain,  or  they  may  come  on  slowly,  with 
a  lower  temperature  curve,  whicli  lias  no  characteristic 
form.  Until  tlie  abscess  develops  the  diagnosis  may  be 
obscure ;  later,  it  is  easily  made.  There  will  be  a  bulging 
on  the  affected  side,  especially  wlien  the  patient  is  in  a 
sitting  posture.  Fluctuation  can  sometimes  be  made 
out. 

The  abscess  should  be  freely  opened  by  an  incision  in 
the  lumbar  region  posteriorly  to  the  peritoneal  reflection. 
This  incision  may  be  vertical,  transverse,  or  oblique. 

The  mortality  after  operation  in  uncomplicated  cases  is 
about  seventeen  percent.,  while  that  after  operation  in 
complicated  cases  is  about  fifty  per  cent.  If  the  para- 
nephritis is  secondary  to  suppuration  of  the  kidney  the 
mortality  after  operation  is  still  higher,  being  nearly 
fifty-five  per  cent.  Recent  statistics  show  that  the  dan- 
ger to  the  patient  is  not  from  the  operation,  which  is 
comparatively  simple,  but  from  the  damage  to  the  other 
organs  caused  by  the  suppuration.  Upon  this  will  de- 
pend the  prognosis. 

Benal  Calculus.— Vvinnry  salts  are  deposited  upon  any 
foreign  body  which  finds  its  way  into  any  portion  of  the 
urinary  tract,  and  this  fact  explains  the  formation  of 
some  renal  calculi.  Somedmes  the  nucleus  is  very  small, 
made  up  of  merely  a  few  epithelial  cells  or  a  clump  of 
microbes.  Other  nuclei  are  macroscopic — a  piece  of 
•catheter,  a  pin,  or  a  sliver  of  necrotic  bone.  Some  in- 
vestigators believe  that  a  foreign  body  forms  the  nucleus 
of  every  calculus,  but  whether  this  be  true  or  not,  it  is 
certain  that  no  such  nucleus  can  be  demonstrated  in  a 
large  majority  of  cases.     Others  have  shown  tliat  every 


calculus  contains  an  organic  framework,  and  have 
thought  thereby  to  explain  their  development;  but  it 
has  lieen  found  that  every  crystal  fcn-med  in  the  urine  has 
an  organic  framework,  so  this  theory  of  ■formation  of 
calculi  seems  iiisulHcient.  Still  others  have  based  a 
theory  upon  the  fact  that  the  composition  of  unne  varies 
>i  good  deal  at  ditl'erent  periods  of  the  day.  They  have 
sui)posed  that  crystals  form  in  the  kidney  when  the  urine 
is  concenti-ated,  that  these  are  dissolved  by  subsequent 
dilute  urine,  and  that  a  failure  of  the  urine  to  redissolve 
such  crystals  is  the  starting-point  for  the  formation  of  a 
calculus. 

While  the  exciting  cause  of  a  calculus  cannot  be  given 
in  many  instances,  certain  predisposing  causes  are  well 
Icnown.  Thus,  if  the  urine  is  constantly  overladen  with 
uric  acid  and  its  salts,  as,  for  example,  "in  gout,  the  for- 
niation  of  renal  calculi  is  facilitated.  After  severe  spinal 
injuries  renal  calculi  form  with  great  frequency,  due 
perhaps  to  the  development  of  bacteria  in  the  urinary 
tracts  of  such  patients. 

Calculi  are  far  more  common  in  certain  countries  than 
in  others.  They  occur  more  often  in  childhood  and  after 
the  fortieth  year  than  in  early  adult  life.  Their  relative 
frequency  in  males  and  females  is  about  20  to  1,  a  discrep- 
ancy which  is  only  partly  accounted  for  by  the  ease 
wdth  which  a  small  stone  may  pass  through  the  female 
urethra.  Various  articles  of  food  and  drink  have  been 
thought  to  favor  the  development  of  calculi,  but  the 
testimony  upon  this  point  is  not  very  convincing. 

Renal  calculi  are  given  different  names,  according  to 
their  si7.e.  If  very  small,  they  are  spoken  of  as  sand;  if 
as  large  as  the  head  of  a  pin,  they  are  called  gravel ; 
while  larger  calculi  are  spoken  of  as  stones.  Some  cal- 
culi will  toriu  only  in  acid  urine,  and  others  only  in  alka- 
line urine. 

Nearly  all  calculi  may  be  classified,  according  to  the 
substances  of  which  they  are  composed,  into  three 
groups:  (1)  uric  acid  and  urates;  (8)  calcic  oxalates;  (3) 
calcium  and  triple  phosphates.  "There  are  a  few  ,rare  In- 
stances of  the  occurrence  of  calculi  composed  of  calcium 
carbonate,  cj'stin,  xauthin,  indigo,  or  some  other  sub- 
stance. A  calculus  may  be  composed  of  one  substance 
throughout,  or  it  maj'  be  made  up  of  layers  of  different 
substances  indicating  different  conditions  which  existed 
during  its  formation.  Thus,  a  calculus  may  have  a 
centre  composed  of  uric  acid,  covered  by  a  layer  of  cal- 
cium oxalate  and  an  outside  layer  of  triple  phosphate 
(Fig.  3081,  c). 

The  commonest  renal  calculus  is  one  composed  of  uric 
acid,  either  alone  or  mixed  with  urates.  If  pure  it  is  of 
a  pale  j-ellow  or  reddisli  or  brownish  color,  and  has  a 
smooth  or  granular  surface.  It  is  very  hard  and  has  a 
speeitic  gravity  of  about  1.5.  Its  cut  section  shows  a 
concentric  arrangement.    It  develops  in  acid  urine. 

A  calculus  of  calcic  oxalate  is  usually  small.  It  is 
yellowish  or  reddish,  or  brown  or  black  from  the  pres- 
ence of  blood  pigment.  It  is  very  hard  and  its  surface  is 
covered  with  small  spines.  On  cut  section  there  will  be 
seen  a  concentric  arrangement  of  wavy  lines.  It  de- 
velops in  acid  urine. 

A  triple  phosphate  calculus  is  composed  of  ammonio- 
maguesium  pliospliate  or  calcic  phosphate.  It  has  a 
smooth  or  slightly  granular  surface  of  white  or  gray 
color,  and  on  cut  section  appears  amorphous  or  lamel- 
lated.  Such  a  calculus  has  a  Ioav  specific  gravity.  It 
develops  in  alkaline  urine.  It  is  usually  single  and  may 
grow  to  a  ver.y  great  size. 

The  shape  of  a  calculus  is  due  in  great  measure  to  the 
situation  in  which  it  develops.  Thus,  a  single  calculus 
is  rounded,  and  if  formed  in  a  tubule  or  in  a  calyx  it  will 
be  shaped  something  like  a  pea  or  a  bean.  If  formed  in 
the  pelvis  of  the  kidney  it  may  be  much  larger  and  may 
show  prolongations  corresponding  to  the  calices  (Fig. 
3077).  If  two  or  more  calculi  are  found  in  the  same  cav- 
ity their  surfaces  will  be  facettetl  where  they  have  lain 
in  contact  with  each  other. 

Necrotic  tissue  may  become  incnisted  with  urinary 
salts  while  such   tissue  is  still  attached  to  the  body. 
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This  iucrustation  is  more  apt  to  occur  if  secondary  in- 
fection lias  taken  place  and  the  urine  has  become  alka- 
line. .  ^  ■  -i. 
Every  calcVilus  exercises  a  deleterious  mfluence  m  its 
neighborhood,  but  its  action  may  be  slight  so  long  as  the 
urine  is  normally  acid.  If  infection  occurs  and  sets  up. 
alkaline  fermentation  of  the  urihe,  the  destruction  Of  the.. 


riG.  3081.— Urinary  Calculi,  a.  Centre  of  uric  acid,  outer  covering  o( 
phosphates;  ft,  centre  of  uric  acid  and  outer  covering  of  calcic 
oxalate ;  c,  calculus  of  uric  acid,  calcic  oxalate,  and  phosphates. 
(From  Sonnenburg.) 

parenchymatous  tissue  and  the  formation  of  new  fibrous 
tissue  will  go  on  much  more  rapidly.  Thei'efore,  if  the 
case  is  of  long  standing  the  kidney  may  atrophy  and 
shrink  to  a  small  fibrous  sac  around  the  calculus.  Or 
there  may  be  produced  chronic  interstitial  nephritis 
without  much  change  in  the  size  of  the  organ.  The  cal- 
culus may  obstruct  the  flow  of  urine  and  lead  to  hydro- 
nephrosis or,  more  often,  pyonephrosis,  with  more  or  less 
destruction  of  the  renal  parenchyma.  The  kidney  may 
then  contain  numerous  abscesses  connected  with  one  an- 
other and  in  many  of  which  there  may  be  calculi.  This 
alkaline  fermentation  of  the  urine  of  course  stops  the  de- 
position of  crystals  of  uric  acid  or  calcic  oxalate,  but  it 
does  not  stop  the  growth  of  a  calculus  already  formed  of 
one  of  these  substances.  Indeed  the  size  of  this  stone 
may  increase  more  rapidly  tlian  before,  but  the  now  lay- 
ers deposited  will  be  made  up  of  phosphates  (Fig.  30^, 
a  and  c). 

One  of  the  risks  of  allowing  a  renal  calculus  to  remain 
untreated  is  the  danger  to  the  second  kidney.  Some 
observers  state  that  calculi  exist  in  both  kidneys  in  fifty 
per  cent,  of  the  cases  of  renal  calculus.  If  infection  is 
added  to  the  calculus,  the  risk  of  injury  to  the  second 
kidney  is  much  greater.     The  ureter  on  the  infected  side, 


and  also  tlie  bladder,  will  speedily  become  contaminated, 
and  thei-e  is  a  grave  risk  that  the  infection  will  travel  up 
the  opposite  ureter. 

A  renal  calculus  usually  causes  symptoms  which  are 
unmistakable,  although. no  single  subjective  symptom 
can  be  spoken  of  as  pathognomonic ;  but  the  diagnosis 
can  be,  made  absoluteiyif -the  stone  is  so  large  that  it  can 
be. palpated,  or  if  palpation  produces  a  creaking  or  grat- 
ing-as  one  stone  is  rubbed  upon  anotlier.  In  exceptional 
instances  a  probe. passed  through  the  ureter  may  demon- 
strate the  existence  of  a  renal  calculus  in  the  kidney. 
Furthermore,  radiography  may  be  looked  upon  as  an 
absolute  method  of  diagnosis  if  the  picture  shows  clearly 
the  outline  of  the  stone.  Its  failuie  to  do  so  does  not  al- 
ways disprove  the  existence  of  the  stone,  since  some  cal- 
culi, notably  those  composed  of  uric  acid,  are  so  easily 
penetrated  by  the  s-ray  that  a  good  deal  of  practice  and 
just  the  right  kind  of  apparatus  are  necessary  in  order  to 
differentiate  such  concretions  from  the  surrounding  tis- 
sues (Fig.  3077) . 

The  symptoms  usually  depended  upon  for  making  a 
diagnosis  of  renal  calculus  are  pain,  hsBmaturia,  presence 
of  gravel  or  sand  in  the  urine,  enlargement  of  the  kidney, 
attacks  of  anuria,  and  vesical  irritation.  The  presence 
of  one  or  more  of  these  symptoms  is  more  significant  if 
the  patient  is  of  a  gouty  or  rheumatic  diathesis  and  is  in 
the  habit  of  passing  urine  containing  an  excess  of  uric 
acid  and  urates,  and  from  which  these  salts  are  easily 
precipitated.  The  diagnosis  is  still  further  strengthened 
if  the  patient  gives  a  history  of  attacks  of  colic,  or  of 
long-continued,  dull  pain  in  the  lumbar  region,  increased 
by  jars  and  muscular  exertion.  If  a  stone  is  unaccom- 
panied by  inflammation  and  does  not  obstruct  the  flow  of 
urine,  it  may  cause  little  or  no  real  pain.  Furthermore, 
a  kidney  in  this  condition  will  not  be  especially  sensitive. 
If  a  small  stone  becomes  loosened  and  enters  the  ureter 
intense  pain  will  be  caused  in  the  lumbar  region.  This 
imin  will  often  radiate  along  the  ureter  into  the  bladder 
or  into  the  testicle  or  the  head  of  the  penis  or  down  the 
thigh.  It.  may  also  extend  upward,  or  throughout  the 
abdomen.  The  pain  may  be  so  intense  that  the  patient 
is  collapsed  and  wet  with  perspiration,  and  consciousness- 
may  be  lost. 

There  is  usually  violent  vesical  tenesmus  with  the 
passage  of  a  few  drops  of  dark  uiino  which  possibly 
contains  blood;  or,  if  the  calculus  obstructs  the  flow^ 
of  water  from  the  affected  kidney  while  that  from  the 
other  continues,  the  urine  passed  may  be  normal.  Such 
an  attack  accompanies  the  passage  of  a  stone  through 
the  ureter  and  subsides  when  it  enters  the  bladder. 
The  attack  may  also  be  due  to  any  acute  congestion  or  to 
venous  distention,  or  to  obstruction  of  the  urine,  however 
caused. 

The  hemorihage  which  accompanies  a  renal  calculus 
may  be  so  slight  that  it  is  recognized  only  upon  micro- 
scopical examination.  Such  examination  should  be 
made  daily  in  suspected  cases,  since  the  constant  presence 
of  a  few  red  blood  corpuscles  in  the  sediment  is  one  of 
the  best  signs  of  renal  calculus.  The  amount  of  blood 
may  also  be  much  greater,  and,  in  rare  instances,  the 
hemorrhage  may  even  threaten  the  patient's  life. 

Increase  in  the  pize  of  the  kidney  is  not  an  infallible 
sign  of  calculus,  for  the  oi-gan  is  not  always  enlarged  by 
a  calculus,  and  it  may  be  enlarged  as  the  result  of  tuber- 
culosis, tumor,  or  obstruction  to  the  escape  of  urine,  how- 
ever caused. 

The  anuria  which  often  occurs  in  cases  of  renal  calculus 
is  of  reflex  origin.  It  is  most  frequently  seen  in  connec- 
tion with  tlu!  attacks  of  renal  colic  which  accompany  the 
passage  of  a  stone  through  the  ureter,  or  which  are  due 
to  obstruction  to  the  flow  of  urine  or  blood  from  the  kid- 
ney, caused  Ju  some  other  manner,  or  to  injury  of  the 
kidney.  There  is  also  an  hysterical  anuria.  Reflex 
anuria  usually  passes  off  as  soon  as  the  acute  attack  is- 
over  and  is  generally  followed  by  a  temporary  polyuria. 

The  symptoms  of  vesical  irritation  accompanying  renal 
calculus,  such  as  urgency  and  frequency  of  micturition 
and  pain  in  the  urethra  at  the  close  of  the  act,  are  so. 
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similar  to  tliose  caused  by  cj'stitis  that  a  cystoscopic  ex- 
amination is  often  required  to  differentiate  between  tlie 
two. 

In  case  of  a  renal  calculus  the  mucous  membrane  of 
the  bladder  will  not  ajppear  inflamed.  If  the  mouth  of 
jthe  ureter  is  brought  into  view,  the  surgeon  may  observe 
||e  discharge  from  it  of  cloudy,  purulent,  c,r  bloody 
urifie.  ..Pressure  on  the  affected  kidney  will  increase  tlio 
flo'w^jf  pus,  unless  the  ureter  is  blocked.  In  that  case 
noHirinewill  How  from  it  into  the  Wadder.  Tiie  dis- 
charge of  pus  from  the  ureter  does  not  prove  that  the 
renal  suppuration  is  due  to  calculus,  though  this  is  one 
of  the  commonest  causes  of  pyelitis.  A  diagnosis  of  U\- 
berculosis  may  be  eliminated  by  a  bacteriological  exami- 
nation of  the  urine  winch  should  be  drawn  for  the  pur- 
pose through  a  catheter  in  order  to  avoid  contamination 
witli  the  smegma  bacillus. 

Attempts  to  dissolve  formed  calculi  by  means  of  inter- 
nal medication  of  whatever  nature  are  wholly  \msuccess- 
ful.  Internal  medication  must  not  on  this  account  be 
regarded  as  useless,  sine?  dilution  of  the  urine  lessens  the 
danger  of  further  precipitation  and  the  increased  flow 
may  also  wash  out  small  calculi  already  formed.  Further- 
more, bacterial  action  can  often  be  prevented  or  lessened 
by  the  internal  use  of  such  urinary  antiseptics  as  boric 
acid,  salol,  benzoates,  urotropin,  etc.  Glycerin  in  quan- 
tities of  two  or  three  ounces  at  a  single  dose  sometimes 
has  a  good  effect  in  lubricating  the  urinary  passages  and 
bringing  away  a  great  quantity  of  calculi  and  sand.  A 
part  of  tliis  good  result  is  doubtless  due  to  the  great 
quantity  of  water  which  the  patient  drinks  to  relieve  the 
thirst  caused  by  the  glycerin. 

The  removal  of  a  renal  calculus  througli  a  lumbar  m- 
cision  is  tlie  correct  method  of  dealing  with  this  trouble. 
The  incision  in  the  kidney  should  be  through  the  cortex 
rather  than  directly  into  the  pelvis,  since  the  former 
method  facilitates  the  operation  and  gives  better  dram- 
age  if  drainage  is  necessary.  Operation  may  be  re- 
garded as  immediately  necessary  if  anuria  lias  lasted  for 
two  days,  or  if  there  is  complete  obstruction  of  the  xire- 
ter  or  dangerous  hemorrhage,  or  if  the  calculus  has 
already  set  up  suppuration.  In  the  last-mentioned  con- 
dition there  is  no  liope  that  a  spontaneous  cure  wUl  take 
place  while  the  longer  the  operation  is  delayed  the  more 
extensive  will  be  the  destruction  of  the  kidney.  Evenit 
the  course  of  the  trouble  is  aseptic  it  is  better  not  to  wait, 
since  one  has  no  means  of  knowing  how  soon  mfection 
may  occur.  The  mortality  after  operation  for  stone  in 
aseptic  cases  is  less  than  six  percent.,  while  m  septic 
cases  it  is  four  times  as  great.  j  f  „  ^  u. 

Before  the  kidney  is  opened  it  should  be  freed  fiom  its 
fatty  capsule,  after  which  an  elastic  ligature  can  be 
passed  around  the  vessels  of  the  pedicle.  This  will  con- 
trol hemorrhage  until  the  exploration  of  the  kidney  is 
finished  The  kidney  should  be  opened  along  its  convex 
border  a  little  posterior  to  the  line  of  incision  employed  at 
autopsy  (see  Fig.  3075).  Tlie  «.«s?on  should  not  be  cauie 
into  the  poles.  Through  this  incision  the  peUis  and 
calices  may  be  explored  and  all  calculi  removed  A 
probe  should  be  passed  into  the  ureter  to  demonstiate 
that  its  lumen  is  free  as  far  as  the  bladder,  or  to  reveal 
the  cause  and  situation  of  any  obstruction  which  exists^ 
This  must  be  overcome,  even  if  it  is  necessary  to  pio  ong 
the  lumbar  incision  downward  and  forward  \calculus 
situated  high  up  in  the  ureter  may  be  Pisl^ed  back  into 
the  renal  pelvis  and  thus  removed,  or  it  may  be  pushed 
into  the  bladder.  If  it  cannot  be  removed  in  any  other 
way'tlie  ureter  should  be  incised  upon  it  and  again  su- 
tured after  the  extraction  of  the  stone.  ,  ..,  „Mvic 
If  thwc-  is  au  abscess  in  the  kidney  or  pus  w'ts  pelvis 
the  wound  in  the  kidney  should  be  dramed ,  othe,  wise  t 
may  be  sutured.  When  reflex  anuria  is  P>-<=s™t  l.owev«, 
most  surgeons  prefer  to  leave  a  dram  in  the  renal  incision, 
even  though  there  is  no  pus.  ,  ,  ,  .  „„  „„oraH.m 
Primary  nephrectomy  for  ''ei^al  calculus  is  an  operaUon 
seldom  performed,  since  the  condition  of  the  kdney  will 
rapidly  improve  after  nephrotomy.  If  the  Pa'encliyma 
tous  tissue  of  tlie  kidney  has  been  entirely  destroyed,  or 


if  its  suppurative  condition  is  such  that  it  is  a  source  of 
danger  to  the  patient,  it  may  be  better  to  remove  it  than 
to  drain  it. 

Essential  lienal  Hemorrhage  and  Nephralgia. — Hemor- 
rhage from  the  kidney  sometimes  occurs  without  any 
such  obvious  cause  as  trajiihiatism,  calculus,  tuberculosis, 
new  growth,  or  the  congestion  which, follows, the  sudden 
relief  of  retained  urine.  In  tropical'CO'untries  hemorrhage 
frequently  follows  infection  by  distomum,  filaria,  and 
otlier  parasites.  Tliere  is  also  an  inflamraatoiy  hemor- 
rhage from  the  kidney,  but  this  is  usually  microscopic 
in  character.  Apart  from  all  these  causes  hemorrhage 
may  occur  with  or  without  renal  colic.  The  kidney  has 
several  times  been  opened  under  such  circumstances  and 
nothing  to  account  for  the  hemorrhage  has  been  found. 
Some  of  these  patients  were  true  hoemophiliacs,  giving 
a  history  of  severe  liemorrhage  following  slight  trauma- 
tisms in  other  portions  of  the  body.  But  there  is  also  a 
true  angioneurotic  hemorrliage  which  on  account  of  its 
severity  or  the  pain  which  accompanies  it,  may  require 
operation.  In  some  instances  rest,  a  milk  diet,  and  the  ad- 
ministration of  medicines  to  favor  blood  clot,  have  effected 
a  cure.  If  the  hemorrhage  continues  nephrotomy  should 
be  performed.  This  may  reveal  a  possible  cause  for  the 
hemorrhage,  for  such  a  beginning  tuberculosis,  for  the 
presence  of  au  abscess  or  a  calculus,  or  for  the letetition 
of  urine.  This  operation  will  usually  cure  either  an 
active  or  a  passive  congestion.  There  is  no  object  in 
removing  a  kidney  if  no  apparent  cause  of  the  liemor- 
rhage can  be  found,  unless,  in  the  case  of  a  hismophiliac 
patient,  hemoirhage  from  the  incised  organ  makes  it 
necessary  to  ligate  the  renal  vessels  in  order  to  save  life. 
The  wound  in  the  kidney  should  be  drained  and  allowed 
to  granulate. 

Nephrotomy  has  recently  been  performed  with  success 
for  the  cure  of  unilateral  renal  pain  in  cases  of  nephritis 
when  there  is  reason  to  suppose  that  the  inflammation 
affects  only  one  kidney.  Splitting  of  the  capsule  has 
been  advised  for  the  cure  of  interstitial  nephritis  whether 
unilateral  or  bilateral.  Its  success  under  such  circum- 
stances is  still  problematical.  It  is  based  on  the  theory 
that  the  contraction  of  the  capsule  destroys  tlie  paren- 
chymatous tissue,  and  that  if  the  tension  is  reheved  by 
incising  or  removing  the  capsule,  the  progress  of  the 
disease  will  be  stopped  and  even  lost  ground  may  be  re- 
gained. . 

Aneurism.— k.-a  aneurism  of  the  renal  artery  is  ot  rare 
occurrence.  It  may  follow  traumatism  or  develop  spon- 
taneously In  the  former  case  it  is  hkely  to  be  associated 
with  hsematuria.  It  may  exist  for  a  long  time  without, 
symptoms.  The  symptoms  other  than  ha;maturia  which 
liave  been  noted  are  the  presence  of  a  tumor  only  slightly 
movable,  smooth,  and  semi  fluctuating.  Such  a  tumor 
does  not  give  a  feeling  of  pulsation  nor  a  bruit.  I  he 
aneurism  may  give  rise  to  a  sense  of  pressure,  or  to  attacks 
of  pain  whicii  are  so  severe  that  they  have  been  mistaken 
for  biliary  colic.  If  the  aneurism  continues  to  grow  it 
may  terminate  life  by  bursting  retroperitoneally  or  into 
the  peritoneum,  or  into  the  renal  pelvis.  If  it  ruptures 
into  the  renal  pelvis  a  prompt  nephrectomy  may  save  the 
life  of  the  patient.  There  are  records  of  three  suceesstuL 
operations  for  renal  aneurism.  , 

«TO7wfos.— Syphilitic  gummata  may  develop  in  th»  cor- 
tex or  in  the  pyramids  of  the  kidney.  In  the  early  stage 
these  gummata  have  a  soft  yellowish  centre  ot  caseation 
around  which  is  a  zone  of  connective  tissue  and  strangu- 
lated tubtiles,  and  still  outside  of  this  a  zone  of  active 
growth  with  infiltration  of  small  round  cells.  TJiere  is 
llso  a  diffuse  form  of  syphilis  of  the  kidney  m  ^'l^ich  t,he 
organ  presents  tlie  appearance  of  the  "  large  white  kid- 
ney "  In  either  form  the  syphilitic  kidney  may  involve 
the  surrounding  tissues  in  the  inflammation  and  give  rise 
to  a  dense. tumor  which  may  easily  be  mistaken  for  ma- 
lignant disease.  Such  a  tumor  may  soften  P  spots  an  I 
discharge  necrotic  masses  through  sinuses_  m  the  skin_ 
The  proper  treatment  is  the  internal  administration  ot 

^"g^2S<;:r^^.e  kinds  of  cysts  may  form  with- 
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in  the  kidney  and  require  surgical  treatment.  Tliey  are 
■solitary  cysts,  the  tumors  of  polycystic  degeneration,  and 
^echinococcus.  The  solitary  renal  cyst  is  a  benign  trouble 
and  can  do  injury  only  by  pressure,  in  case  it  reaches  a 
large  size.  Such  a  cyst  contains  clear  serous  or  cloudy 
fluid,  possibly  stained  with  blood  pigment.  Large 
cysts  of  this  kind  are  rare.  They  arise  in  the  cortex  and 
are  probably  due  to  retention  beginning  in  a  glomerulus 
or  in  a  tubule.  The  cyst  may  be  strictly  solitary,  or  two 
or  more  may  coexist.  Their  situation  is  usually  along  the 
convex  bordei-,  or  in  the  lower  pole  of  the  kidney.  In 
■only  a  few  instances  has  operation  been  jierformed  for 
this  trouble.  If  an  operation  is  undertaken,  the  cyst 
-should  be  extirpated  and  the  renal  parenchyma  sutured; 
or,  if  complete  suture  is  impossible,  the  cavity  may  be 
drained. 

Polycystic  degeneration  is  a  serious  and  usually  fatal 
.disorder  which  may  affect  the  kidneys  either  befoi-e  or 
.after  birth.  The  etiology  is  still  obscure.  Schede  af- 
firms that  there  are  two  forms  of  polycystic  degeneration. 
In  one  form  overgrowth  of  the  interstitial  tissue  obstructs 
.and  strangulates  the  tubules  and  thus  leads  to  the  devel- 
opment of  multiple  cysts.  In  the  other  form  tlie  epithe- 
lium, especially  of  the  tubules,  undergoes  proliferation 
and  subsequent  degeneration,  so  that  the  condition  may 
properly  be  called  adenocystoma. 

Congenital  polycystic  degeneration  is  usually  bilateral ; 
.and  since  it  causes  a  speedy  death  it  has  little  surgical 
interest.  The  polycystic  degeneration  of  later  life  is 
sometimes  unilatei'al,  so  that  occasionally  incision  of  the 
•cysts,  nephrotomy,  or  even  nephrectomy  might  be  of 
benefit.  Before  the  kidney  is  removed  the  functional 
capacity  of  the  other  kidney  should  be  definitely  deter- 
mined. 

Tlie  natural  course  of  polycystic  degeneration  is  the 
destruction  of  the  renal  tissue.  It  is  often  associated 
witli  the  formation  of  multiple  cysts  in  the  liver,  and  is 
frequently  accompanied  by  arteriosclerosis  and  cardiac 
hj'pertrophy.  Tlierefore  death  is  usually  not  long  de- 
layed. Still  there  are  instances  in  which  a  patient  has 
lived  ten  years  after  such  a  cystic  renal  tumor  was  pal- 
pable. 

The  diagnosis  of  polycystic  renal  degeneration  is  diffi- 
cult. The  enlarged  kidney  will  probably  be  mistaken 
for  malignant  disease.  It  is  sometimes  possible  to  feel 
the  pebbly  surface  of  the  organ  and  in  rare  instances  to 
make  out  fluctuation  in  the  larger  cj'sts.  Cache.xia  may 
be  absent  for  a  long  time. 

Echinococcus  maj^  develop  in  the  kidney,  giving  rise 
to  a  single  smooth  cyst  whicli  may  feel  as  hard  as  a  fibro- 
ma, or  may  yield  an  indefinite  fluctuation  or  the  peculiar 
thrill  found  in  echinococcus  cysts  elsewhei'e.  If  the  cyst 
bursts  into  the  renal  pelvis,  liooks  or  daughter  cysts  may 
be  found  in  the' urine.  Sucli  cysts,  as  far  as  known,  are 
always  single.  As  the  renal  tissue  is  unaffected  except 
by  reason  of  pressure,  the  kidney  should  not  bo  removed. 
The  cyst,  whether  suppurating  or  not,  should  be  incised, 
sutured  into  the  abdominal  wound,  and  drained. 

Sapraremil  Olaiid. — While  little  is  known  of  the  physi- 
ology and  pathology  of  the  suprarenal  gland,  it  is  usually 
found  diseased  in  connection  with  <i  group  of  symptoms 
described  by  Addison,  and  which  are  therefore  known  as 
Addison's  disease.  The  affection  of  the  suprarenal  gland 
under  such  circumstances  is  almost  always  tuberculous. 
Tlie  bronzing  of  the  skin  wliieli  is  generally  supposed  to 
be  characteristic  of  Addison's  disease  does  not  c.vist  in 
about  one-sixth  of  the  eases  in  wliicli  the  suprareimls  ai'e 
diseased,  and  it  is  present  sometimes  when  the  suprare- 
nals  an;  apparently  normal.  Some  hold  the  view  that 
Addison's  disease  is  an  affection  of  the  synipathefic  gan- 
glion which  lies  near  the  suprarenal  body,  and  that  the 
gland  is  involved  only  as  the  lesion  spreads.  Tliere  are 
some  cases  which  .seem  to  show  that  the  early  removal  of 
the  tuberculous  suprarenal  may  benefit  the  patient,  since 
the  disease  may  for  a  time  be  unilateral.  In  some  of  the 
few  cases  which  have  been  operated  upon,  the  suprarenal 
gland  and  kidney  were  so  intimately  adlierent  that  it  was 
found  necessary  to  remove  both,     lienign  tumors,  encap- 


sulated luematomata,  and  malignant  tumors,  of  the  su- 
prarenal gland,  are  pathological  rarities  which  a  surgeon 
may  be  called  upon  to  treat.  It  is  not  likely  that  a  differ- 
ential diagnosis  can  be  made  between  a  tumor  of  the  su- 
prarenal gland  and  one  of  the  upper  pole  of  the  kidney. 
This  point  is  not  of  much  importance,  however,  since 
practically  the  same  operation  is  required  for  the  two 
conditions,  and  very  likely  both  organs  will  have  to  be 
removed  together.  The  gland  may  be  reached  through 
a  lumbar  or  an  abdominal  incision.  If  the  former  is 
chosen,  it  will  iieed  to  be  large,  and  should  extend  well 
upward.  Edward  Milton  Foote. 

KINO. — "The  inspissated  juice  of  PUrocarput  Marm- 
pium  Roxb.  (fam.  Leguiidnosai),'^  U.  S.  P.  Many  sub- 
stances, from  different  parts  of  the  earth  and  different 
plants,  have,  at  one  time  or  another,  appeared  under  this 
name.  That  which  is  in  tlie  market  at  present  is  chiefly 
the  product  of  various  species  of  Eucalyptus,  the  official 
article  being  very  scarce  and  dear.  Very  recently,  how- 
ever, it  has  been  reported  that  extensive  new  districts 
have  been  opened  up,  capable  of  yielding  any  required 
amount  of  official  kino  at  a  low  price.  The  plant  yield- 
ing the  latter  is  a  large,  handsome  Indian  tree,  whose 
wood  is  also  valued  for  timber.  In  common  with  other 
species  of  Pterocarjms,  this  tree  contains  a  bright-red 
juice,  which  exudes  upon  incisions  being  made  in  the 
trunk,  and  hardens,  upon  evaporation  and  drying,  into 
dark,  reddish-brown,  brittle  tears. 

This,  the  East  Inelian  (Malabar)  kino,  has  been  im- 
ported since  tlie  beginning  of  the  present  century,  and 
for  medical  purposes  has  superseded  the  African  and 
other  varieties  which  were  then  used.  It  alwaj's  comes 
in  fragments  or  angular  pieces,  generally  not  larger  than 
split  peas,  and  of  tener  cousiderably  smaller ;  occasionally 
these  fragments  cohere  together  in  crumbly  lumps.  Kino 
is  of  resinous  lustre  and  fracture,  very  brittle,  its  pieces  are 
smooth  and  shining,  opaque,  except  at  their  edges,  where 
they  are  rub3'-red  and  transpaient :  general  color  dark 
reddish-brown,  sometimes  almost  black;  odor,  none; 
taste  very  astringent  and  sweetish.  The  saliva  is  colored 
bright  red  when  kino  is  chewed.  It  is  partially  soluble 
in  cold  \\'ater,  whollj^  so  in  boiling  water  and  in  alcohol, 
not  in  ether. 

Kino  is  a  homogeneous  uucrystallizable  substance,  re- 
lated to  the  tannic  acids  of  cinchona  and  krameria,  and 
more  closely  to  catechu.  Its  deep  red  solution  becomes 
violet  on  addition  of  a  proto-,  and  dirty  green  with  a  per- 
salt  of  iron.  It  appears  to  consist  principally  of  khia- 
taniiic  acid,  a  red,  transparent  substance,  soluble  in  alco- 
hol and  water,  and  capable  of  decomposing  upon  long 
standing  in  watery  solution  into  insoluble  kino-red; 
kindin  and  ciitecliiii  may  be  obtained  from  it  in  small 
quantity,  and  pijrogallii-  acid,  by  distillation  and  other 
means. 

AcTKix  AND  Use. — Kino  is  an  active  astringent  of  the 
logwood  and  catechu  kind,  and  is  employed  for  exactly 
the  same  purposes.  For  subacute  or  chronic  diarrhosa  or 
dysentery  it  is  e(|ually  good  ^vith  other  astringents,  and 
less  unpleasant  than  many  of  them.  As  a  local  ajiplica- 
tion  or  injection,  tannic  arid  is  to  be  preferred.  Kinocan 
be  given  in  sulislanee,  if  desired — dose,  1  gni.  (1  gm.= 
gr.  XV.)  or  in  aqueous  infusion;  as  the  latter  is  apt  to 
gelatinize,  it  should  be  made  freshly.  The  official  tinct- 
ure {Tiiirfiira  Kiiai.  U.  S.  P.;  strength  yV  '^^''f'l  fifteen 
parts  of  glycerin)  keeps  better,  and  is  the  most  generally 
useful  form,  but  this  also  shows  a  strong  tendency  to 
gelatinize  after  a  time.  IF.  P.  Bolles. 

KISSINGEN. — Kissingen,  one  of  the  most  important 
and  best  known  of  the  German  spas,  is  a  town  of  4,306 
inhabitants,  beautifully  situated  in  the  valley  of  the 
Saale  in  Bavaria,  aboiit  sixty  miles  from  Praiikfort-on- 
the-Main.  It  is  ,"i.")4  miles  from  Paris  via  F'rankfort  and 
"Wtirzburg,  and  can  be  readied  from  tlie  former  city  in 
eighteen  hours.  It  is  about  six  liundred  feet  above  sea- 
level,  and  is  surrounded  by  wooded  hills  affording  oppor- 
tunity for  the  "Terrain-Cur."     In  the  circular  valley  in 
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whicli  it  is  situated  iire  cxtuiKlcd  pleasure  grounds  and 
promenades.  The  elimule  is  mild,  although  there  is  con- 
siderable rain.  The  mean  yearly  temperature  is  45  1°  F 
.and  the  mean  monthly  is:  ilay,  04.8'  F  •  June  60  3°  F  ■ 
July,  63.7'  F.  ;  August,  60.4  F.  ;  September,'  54.8  p' 
The  yearly  rainfall  is  35.3  inches. 

The  season  extends  from  Ma.\'  1st  to  October  1st,  and 
■dui-ing  this  time  a  largo  number  of  visitors  frequent  this 
spa;  in  1899,  the  number  Avas  19.416,  the  majority  of 
■which  were  Germans.  The  accommodations  are  e.xcel 
lent  and  sufHcieut  for  three  or  four  thousand  persons 
The  drmking- water  is  from  well  source,  but  said  to  be 
good,  and  the  drainage  is  efficient.  The  springs  are  cold 
salme,  the  principal  constituents  being  chloride  of  so- 
dium, ferrous  carbonate,  sulphate  of  magnesia,  carbonate 
of  calcium,  and  free  carbonic  acid.  Tliree  of  the  springs : 
the  Rakoczy,  Pandur,  and  Maxbrunnen  are  situated  in 
the  town,  and  two,  the  Sch5nbornsprudel  and  tlie  Sool- 
or  Salinensprudel,  a  short  distance  beyond  the  town 
limits.  The  Rakoczy,  Pandur,  and  Maxbruimen  are 
used  for  drinking,  and  the  Soolsprudel  and  Pandur  are 
the  ones  principally  used  for  baths. 

The  following  is  the  analysis  (from  Eulenburg)  of  tlie 
five  springs : 

NuMBKR  OP  Grams  of  Solid  Constituents  in  Each  Litre  of 
Water. 


1 

3 

-a 

4 
"1 

if 
"1 

Sodium  chloride 

5.S23 
.286 
.020 
.303 
.588 
.389 

1.061 
.031 
.005 
.009 
.008 
.013 
.022 

5.207 
.241 
.016 
.211 
.597 
6.300 
1.014 
.027 
.005 
.005 
.007 
.004 
.362 

3.316 
.376 
.007 
.108 
.200 
.190 
.565 
.002 
.005 
.077 
Trace. 
.003 
.064 

10.554 
.350 
.020 
.330 
.904 
.&56 
1.304 
.030 
.004 

'.009 
.001 
.037 

11.719- 

'.'(324 

i.'472 
332 

Calcium  chloride 

Lithium  chloride 

Magnesium  chloride 

Magnesium  sulphate 

'Calcium  sulphate 

-^Calctum  car.bonate 

Ferrous  carbonate 

Calcium  phosphate 

1.855 
.019 
.007 

Sodium  bromide 

Oil 

.013 

Organic  matter,  etc 

.395 

Total  solids 

S.nnti 

7.996 

3.913 

14.299 

15  847 

There  arc  three  bath  establishments,  the  property  of 
the  Government:  (a)  the  Kurhaus  with  forty  bathrooms; 
(b)  the  Saline  with  one  hundred  bathrooms:  (c)  the  for- 
merlj'  called  "Actieubad"  witli  one  hundred  and  twenty 
bathrooms.  For  bathing  purposes  the  waters  of  the 
Sool-  or  the  Schi'mbornsprudel  are  often  rendei'ed  more 
stimulating  by  the  addition  of  the  mother  liquor  remain- 
ing after  the  extraction  of  the  sodium  chloride  at  the  salt 
works.  There  are  also  carbonic-acid  gas  baths,  mud 
baths,  inhalation  rooms,  douches,  massage,  and  a  medico- 
mechanic  institute.  There  are  also  private  sanatoria  for 
the  treatment  of  various  diseases.  The  Rakoczy  is  the 
best-known  spring,  and  over  four  hundred  thousand 
bottles  of  this  water  are  sent  abroad  every  year.  The 
usual  time  for  drinking  tlie  waters  is  before  breakfast, 
from  seven  to  nine.  From  two  to  six  glasses  are  dnink, 
a  fifteen  minutes'  walk  being  fakeii  after  each  glass. 

Kissingen  waters  are  recommended  for  a  variety  of 
maladies:  Hemorrhoidal  troubles,  constipation,  catarrhal 
conditions  of  tlie  .stomach  and  bowels,  gouty  and  rheu- 
matic affections,  uric-acid  diathesis,  bronchitis,  anaemia, 

.scrofula,  amenorrhua,  functional. nervous  disorders,  gly- 
cosuria, obesity,  malaria,  neuralgia,  tlie  headache  from 
dysmenorrhoea,  cardiac  diseases,  and  some  chronic  skin 

-affections.  According  to  Dr.  Tliomas  More  Madden,  "  the 
mother  lye  or  concentrated  saline  water  of  the  Soolen- 
sprudel,  is  applied  with  wonderful  results  as  a  local  ap- 
plication to  scrofulous  glandular  swellings  and  similar' 

.affections." 

It  is  well  to  advise  the  visitor  that  here  as  at  all  other 

spas,  the  waters  and  baths  should  be  used  only  under  the 

-direction  of  one  of  the  local  physicians,  as  otherwise  harm 


instead  of  benefit  might  ensue.  It  is  not  only  the  use  of 
tlie  waters,  b.nt  quite  as  much  the  carefully  arranged 
daily  plan  of  life  as  to  diet,  rest,  exercise,  etc  which 
produces  favorable  results.  Edwurd  0    Otis 
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LocATiox.— These  springs  are  located  on  the  Shasta 
Division  of  the  Southern  Pacific  Railroad,  some  eighteen 
miles  from  Ager.  The  resort  is  3,700  feet  above  tlie  sea- 
level,  and  is  surrounded  by  a  wild  and  picturesque  coun- 
try with  snow-capped  mountain  peaks  and  hills  clad  in 
evergreen  forests.  There  arc  ample  accommodations  for 
invalids^  and  guests,  as  well  as  excellent  bathing  facil- 
ities. The  waters  are  alkaline,  saline,  and  sulphurous. 
Some  of  them  are  carbonated.  The  springs  have  already 
gained  considerable  celebrity  in  the  treatment  of  chronic 
rheumatism,  gout,  synovitis,  chronic  cutaneous  diseases, 
dyspepsia,  etc.  James  K.  Crook. 

KNEE-JERK.  (PHYSIOLOGICAL.)— This  term  is  used 
to  indicate  a  perfectly  normal  physiological  contraction 
of  certain  extensor  muscles  of  tlie  upper  leg  in  response 
to  a  blow  upon  the  Ugamentum  patellm  ("  tendon  tap  "), 
the  reply  resembling  a  .jerky  kick. 

From  the  first  there  lias  been  a  diversity  of  opinion  as 
to  the  nature  of  the  phenomenon  and  this  has  led  to  the 
use  of  a  great  varief;y  of  synonyms,  as:  Knee-jerk  (K.J., 
Kj.),  knee-kick,  knee  phenomenon,  knee-reflex,  patellar 
(tendon)  reflex  (Pa.R.),  Patellar  (tendon)  phenomenon, 
Westphal's  symptom,  myotatic  contraction  (Gowers), 
and  their  equivalents  in  other  languages. 

Similar  responses  are  obtained  by  striking  other  ten- 
dons, possibly  any  tendon.  The  knee-jerk  is  merely  the 
best  studied  and  most  convenient  member  of  a  large 
group  of  tendon  reflexes  or  phenomena.  There  are  also 
periosteal  reflexes  and  '"muscle  jerks"  of  a  very  similar 
character  but  held  by  many  to  have  a  different  origin. 

It  seems  strange  that  a  phenomenon  of  such  simplicity 
remained  so  long  unnoticed.  Nowadays  even  children 
play  with  it,  but  there  is  no  clear  mention  of  the  subject 
in  medical  literature  before  the  articles  of  Erb  and  West- 
phal  which  appeared  together  in  the  Archw  fur  Psyclii- 
atrie  in  1875.  Westphal  speaks  of  the  jerk,  as  known  to 
many  laymen  "as  a  curiosity  "  and  admits  that  his  atten- 
tion was  drawn  to  it  by  a  patient.  Guerin,  as  early  as 
1856,  had  mentioned  a  contraction  of  tendons,  but  he  does 
not  seem  to  have  had  the  knee-jerk  in  mind.  As  these 
first  articles  laid  stress  upon  the  diagnostic  importance 
of  the  subject  with  reference  to  pathological  conditions 
of  the  spinal  cord,  the  keenest  interest  was  at  once  mani- 
fested and  an  enormous  literature  began  to  grow. 

For  the  demonstration  of  the  knee-jerk  a  ver,y  light 
blow  upon  the  ligament  suflices.  Such  a  blow  may  be 
given  with  any  thin  and  relatively  firm  body  (percussion 
liammer,  stethoscope,  back  of  a  thin  book,  ulnar  border 
of  extended  fingers,  etc.)  and  is  commonly  effective  even 
when  the  knee  is  covered  by  a  moderate  amount  of  cloth- 
ing. The  knee  should  be  flexed  so  as  to  put  the  extensor 
muscles  in  a  condition  of  slight  tension.  For  ordinaiy 
examinations  this  is  accomplished  by  crossing  the  legs, 
by  sitting  on  the  edge  of  a  table  with  the  knee  resting  on 
a  cushion,  or  even  by  letting  the  leg  hang  from  the  arm 
by  which  it  is  lifted  from  the  bed.  In  more  careful 
studies  it  is  neces.sary  to  use  special  devices  to  counter- 
balance the  -vN'eight  of  the  leg.  The  tendon  tap  is  fol- 
lowed immediately  b}^  a  swelling  of  the  in.  quadriceps 
femoris,  easily  seen  or  felt,  and  a  partial  extension  of  the 
lower  leg.  The  blow  itself  may  be  barely  perceived, 
particularly  when  the  attention  is  diverted.  The  sensa- 
tion of  the  "jerk"  is  curiously  vague  and  remote;  when 
the  movement  is  more  brisk  there  is  a  consciousness  of 
the  moving  mass  but  with  no  feeling  of  a  corresponding 
effort. 

The  first  investigators  of  the  phenomenon,  while  rec- 
ognizing that  it  was  abrogated  by  certain  pathological 
conditions  of  the  cord,  were  not  quite  clear  as  to  its  con- 
stancy in  health.     Later  and  more  refined  studies  justify 
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the  conclusion  that  the  knee-jerk  is  a  perfectly  physi- 
ological act,  but  subject  to  very  marked  variations;  its 
absence  may  be  assumed  only  after  a  careful  and  i-epeated 
exaniination. 

Thus  Eulenburg  (1878)  found  no  Kj,  in  about  4  per 
cent,  of  tlie  304  young  children  examined,  and  in  5  per 
cent,  of  his  adult  cases;  Berger  (1879)  reported  32  fail- 
ures inaseriesof  1,409,  900  of  them  being  young  soldiers, 
or  1.56  per  cent. ;  Bloch's  studies  of  694  school  children 
resulted  in  0.72  per  cent,  of  failures  which,  however, 
may  be  justly  corrected  to  about  0.3  per  cent. ;  Pelizaeus 
(1883)  examined  3,403  boys  (nine  to  thirteen  years)  with 
but  one  failure,  or  0.04  per  cent.,  and  this  boy  had  a 
knee-jerk  when  examined  more  carefully  a  couple  of 
years  later;  Jendrassik  (1885)  could  demonstrate  the  jerk 
in  all  butoneof  1,000  persons  examined,  and  this  one  was 
found  to  have  diabetes;  a  disease  which  often  causes  the 
Kj.  to  disappear;  Ferguson  (1892)  noted  no  absence  in 
200  cases  examined  for  life  insurance. 

The  blow  on  the  patellar  tendon  sometimes  causes  other 
muscular  responses.  Many  observers  have  noted  a  gen- 
uine "crossed  knee-jerk,"  a  simple  extension  of  the  knee 
of  the  opposite  leg.  This  is  seen  in  animals  and  occa- 
sionally in  man  but  probably  only  under  pathological 
conditions. 

A  closely  related  phenomenon,  for  which  the  same  name 
is  often  used,  is  a  crossed  "  in-knee-jei'k  "  or  "  contralat- 
eral adductor  reflex."    It  is  by  no  means  clear  that  this 
is  really  a  different  phenomenon,  although  the  distinction 
is  insisted  upon  by  Hinsdale  and  Taylor.     These  obser- 
vers found  it  in  from  twenty  to  thirty  per  cent,  of  the 
cases  coming  to  the  clinic  for  nervous  diseases.     It  was 
not  caused  by  a  jarring  of  the  pelvis,  although,  according 
to  Russell  (1896),  it  as  well  as  a  genuine  crossed  knee-jerk 
may  be  produced  by  a  blow  on  the  distal  end  of  the  femur 
or  the  proximal  end  of  the  tibia.     A  "  Pseudokniephano- 
men  "  was  described  by  Westplial  (1882)  as  produced  by 
pinching  a  fold  of  skin  over  the  tendon  or  elsewhere  on 
the  leg,  or  by  blows  of  a  percussion  hammer  on  the  inner 
condyle,  and  consisting  of  a  contraction  of  the  quadriceps 
which  comes  on  slowly.     Certain  variations  of  the  Kj. 
have  been  called  "  paradoxical. "     By  this  is  meant  some- 
times a  preponderating  action  of  the  flexor  muscles  (e.g., 
Benedict,  1889),  sometimes  the  participation  of  various 
muscles  of  the  lower  leg  (e.cj.,   Eichhorst,    1893).     The 
knee-jerk   must  not  be  confounded  with  the  "patella 
clonus,"   a  clonic  contraction  of  the  quadriceps  when 
stretched  by  a  q  uick  pull  of  the  firmly  grasped  patella  and 
said  not  to  occur  in  health.     Remak  (1898)  has  described 
a  presumably  pathological  "femoral  reflex  "  produced  by 
a  skin  stimulation  in  the  region  of  the  median  border  of 
the  rectus  femoris  and  involving  the  quadriceps  along 
with  many   muscles  of  the  lower  leg.      Exaggerated 
"irradiation"   of  the  knee-jerk,  so  as  to  cause  violent 
contractions  of  both  legs  and  even  to  involve  the  arms 
belongs  to  the  realm  of  pathology  as  do  many  of  the  less 
extreme  modifications  of  the  phenomenon. 

For  more  exact  study  of  the  knee-jerk  a  great  variety 
of  devices  have  been  suggested.  The  effort  was  made 
to  construct  forms  of  apparatus  for  the  precise  regulation 
of  the  force  of  the  tendon  tap,  and  also  for  the  measure- 
ment of  the  extent  of  the  resulting  movement  The  first 
form  of  hammer  for  giving  a  definite  blow  was  that  of 
Franck  (1880),  a  spring  regulating  the  force.  Other  de- 
vices with  springs  were  used  by  Jarisch  and  Schiff  (1883) 
Danillo  (1883),  Duprat  (1886),  Bowditch  (with  a  particu- 
larly useful  splint  to  fix  the  hammer  in  place  1888) 
*^AP*eniberg  (1891),  the  latest  form  being  that  of  Castex 
(1901)  with  a  graduation  in  terms  of  gramme-centimetres 
1  he  most  notable  use  in  careful  work  of  a  hammer  whose 
blow  is  determined  by  gravity  is  that  of  Lombard  (1887) 
Less  good  IS  the  method  of  Sommcr.  In  general  it 
may  be  said  that  the  chief  advantage  of  these  compli- 
cated hammers  lies  rather  in  the  uniformity  of  the  blow 
than  in  any  significance  attachable  to  the  force  of  the 
blow  itself.  No  definite  relation  is  known  between  the 
strength  of  blow  and  the  size  of  the  kick.  Castex  has 
recently  tried  to  determine  a  sort  of  "normal"  value 
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which  he  finds  to  be  130  gramme-centimetres  for  a  surface 
of  one  square  centimetre.  It  is  quite  permissible  to  be 
sceptical  in  this  matter. 

Devices  for  recognizing  the  extent  of  the  movement 
have  been  proposed  by  several  obsel'Vers.  Such  aire  the 
more  complicated  "  Anacomptomfetre  clinique  "  of  Duprat 
(1886)  and  the  simpler  instruments  of  Lombard  (1888, 
figured  by  Mitchell),  Mitchell  (1888),  and  Haynes  (1899). 
The  first  use  of  a  record -produced  by  a  silnple  attachment 
to  mark  on  smoked  paper  seems  to  have  been  made 
by  Lombard  (1887);  the  method  was  afterward  much 
refined  by  Bowditch  (1888,  1890)  and  has  been  used  by 
some  other  investigators.  Unnecessarily  complex  is  the 
"  Reflexmultiplicator "  of  Sommer  (1894),  and  the  "Re- 
flexograph  "  of  von  Bechterew  (1893)  has  no  obvious  ad- 
vantage. Such  records  are  of  course  essential  to  any 
extended  comparison  of  the  jerks  under  varying  condi- 
tions. It  is  very  difficult  to  form  an  opinion  as  to  the 
exact  angular  size  of  the  jerk.  The  mean  arc  of  swing- 
is  said  to  be  34°  to  35°,  with  a  range  from  11°  to  48°; 
there  are,  however,  few  measurements  of  this  particular- 
character  in  which  the  weight  of  the  leg  was  properly 
counterbalanced,  to  make  the  pull  of  the  muscle  uniform. 
Lombard  (1887)  was  the  first  to  show  that,  by  use  of  the 
recumbent  attitude  and  suspension  of  the  lower  leg  by  a. 
cord,  the  variation  in  weight  of  the  lower  leg  could  be 
eliminated. 

While  there  can  be  no  question  that  the  knee-jerk  is  a. 
physiological  act,  it  is  subject  to  very  considerable  vari- 
ations even  in  perfect  health.  It  is  present  in  the  new- 
born during  the  first  days  of  life  and  has  been  demon- 
strated in  persons  who  were  over  eighty  or  even  ninety 
years  old.  It  seems  to  be  less  vigorous  in  the  very  old^ 
and  this  may  be  a  result  of  senility,  analogous  to  its  dis- 
appearance in  the  last  stages  of  fatal  sickness,  but  such 
cases  deserve  a  more  careful  examination  with  refined 
methods. 

The  phenomenon  vanishes  in  sleep.  This  was  first  no- 
ticed by  Rosenbach  (1880)  in  observations  in  children,  but. 
he  considered  his  results  uncertain  except  for  deep  sleep. 
Lombard  (1887)  noted  a  diminution  of  the  response- 
"  when  quiet  or  even  a  condition  resembling  sleep  had 
crept  on,"  but  he  does  not  seem  to  have  reported  its  com- 
plete absence  in  sleep.  In  the  Bowditch  experiments. 
(1890)  it  was  incidentally  demonstrated  on  some  eight  or 
nine  different  occasions  that  the  response  not  only  grows 
less  as  the  subject  becomes  drowsy  but  actually  disap- 
pears as  the  sleep  becomes  profound,  a  condition  for 
which  there  is  of  course  no  satisfactory  criterion.  Noyes- 
(1893)  found  the  influence  of  sleep  particularly  easy  of 
demonstration  in  a  case  of  terminal  dementia  Accord- 
ing to  Ferguson  (1893)  sleep  causes  an  increase  of  the 
.lerk  as  it  comes  on,  but  a  diminution  or  complete  abol- 
ition when  deep.  It  should  be  noted,  however,  that  Ap- 
plegarth  does  not  seem  to  have  observed  a  disappearance- 
of  the  phenomenon  in  sleeping  dogs. 

Mitchell  and  Lewis  (1886)  noted  that  the  kick  is  less- 
good  in  the  evening  than  early  in  the  day,  and  this  has. 
been  amply  confirmed  by  Lombard  to  whom  we  owe  ex- 
tended and  careful  studies  of  the  diurnal  variation  in 
man.  Fatigue,  bodily  or  mental,  has  on  the  whole  a  de- 
pressing influence,  but  Sternberg  (1887)  found  that  ex- 
treme fatigue  caused  an  exaggeration.  The  taking  of 
food  causes  the  average  of  a  considerable  series  of  kicks- 
to  be  greater  than  it  was  before  the  meal.  No  one  I 
think,  has  studied  the  influence  of  hunger  or  prolonged 
abstinence.  =  i  o 

There  is  some  reason  to  suppose  that  the  knee-ierk  is 
affected  by  the  weather.  Weir  Mitchell  and  Lewis,  I 
believe,  first  called  attention  to  the  lessened  response  "on 
dull  damp  warm  days."  Lombard  comp&red  his  two 
long  series  (each  of  fourteen  days  with  seven  to  nine 
groups  of  observations  on  each  day)  with  the  weather- 
record  ot  the  same  place.  In  general  the  curves  seem  to 
show  that  the  jerk  becomes  larger  as  the  thermometer- 
tails  but  grows  smaller  as  it  rises,  while  it  rises  and  falls, 
with  the  barometer.  The  influence  of  the  humidity, 
wind,  etc.,  was  not  well  defined;  in  fact  the  weather 
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conditioDS  did  not  vary  unough  during  these  series  to 
make  tlie  companson  altogether  satisfactory 

In  the  latter  part  of  pregnancy,  also  a  pliysiolos;ical 
state,  the  knee-jerk  is  often  increased;  at  least  Neu- 
mann (1895)  says  he  found  it  so  in  many  of  the  fl\-(. 
hundred  women  he  examined.  The  exaggeration  is  still 
more  marked  m  parturition  and  particularly  in  the  last 
stages  of  the  birth  act,  Avhen  too  the  other  reflexes  are 
frequently  more  vigorous.  In  the  puerperium  there  is  a 
gradual  return  to  the  normal  kick.  All  this  is  attributed 
10  an  increased  u-ritability  of  the  nei-vouss\stem,  but  as 
we  shall  see,  other  causes  may  be  in  play. 

The  research  of  Noyes  in  a' case  of  dementia  showed  a 
sort  of  rhythm  in  the  jerk  analogous  to  the  variations  of 
the  vascular  system.  This  very  interesting  lead  has 
never  been  followed  out. 

In  1888  Jendrassik  reported  a  discovery  which  com- 
pletely revolutionized  the  study  of  the  knce-ierk  and 
whose  significance  is  not  yet  fully  understood. '  He  no- 
ticed that  the  innervation  of  the  sciatic  nerve  favored  the 
production  of  the  jerk,  which  is  directly  dependent  upon 
the  crunil  nerve,  and  was  led  to  inquire  whether  other 
motor  impulses  had  a  similar  effect.  He  found  in  gen- 
eral that  the  innervation  of  all  motor  nerves  increased 
the  reflex  twitch  of  the  quadriceps  and  recommended 
that  the  subject  should  lift  a  weight  with  one  or  both 
hands  or  simply  strongly  contract  his  nuiscles.  The  influ- 
<'nce  of  the  sensory  nerves  he  found  harder  to  determine 
but  expressed  the  opinion  that  their  innervation  also  in- 
creased the  reflex.  At  once  investigators  began  to  use 
this  method  and  soon  no  examination  of  the  knee-jerk 
Avas  considered  complete  in  which  the  method  of  Jen- 
drassik had  not  been  employed  to  produce  a  "  Bahnung  " 
particularly  in  case  of  feeble  responses;  "faire  le  Jen- 
drassik "  says  a  recent  author. 

This  inquiiy  does  not  seem  to  have  been  pursued  by 
Jendrassik,  but  in  1886  Mitchell  and  Lewis  printed  ob- 
servations which  materially  extended  our  knowledge  of 
the  ways  of  enhancing  the  knee-jerk.  These  authors 
called  such  procedures  "reinforcements,''  a  term  which  is 
fairly  the  equivalent  of  E.xner's  "Bahnung."  It  was 
shown  that  not  merely  tlie  relatively  violent  movements 
recommended  by  Jendrassik  but  all  voluntary  movements, 
even  when  \ery  slight  (as  winking,  deglutition,  phona- 
tion,  voluntary  respiratory  movements),  may  suffice  to 
make  the  coincident  knee-jerk  bigger.  So  general  is  this 
that  we  may  say  that  the  voluntary  innervation  of  anj' 
muscle  or  group  of  muscles,  except  those  immediately 
concerned  in  the  jerk,  acts  as  a  reinforcement.  And  even 
for  the  crural  nerve  it  was  found  that  its  milder  innerva- 
tion is  effective  while  its  vigorous  innervation  has  an  in- 
hibitive  action  and  stops  the  jerk.  Mitchell  and  Lewis 
were  also  able  to  demonstrate  that  sensory  stimulation 
lias  far  greater  importance  as  a  reinforcement  than  the 
vague  results  of  Jendrassik  suggest.  While  mere  touch 
is  not  usually  sufficient,  pain  (p.ulliiig.  hair,  needle  prick, 
«kin  pinch)  makes  a  very  good  reinforcement.  Electrical 
stimulation,  particularly  with  the  wire  brush,  has  a 
powerful  action.  Heat  and  cold  are  less  certain  but 
sometimes  very  efficient.  A  briglit  light  (flashes  of  burn- 
ing magnesium  wire)  reinforces  as  it  becomes  painful. 
Experiments  with  taste  gave  negative  results;  hearing 
and  smell  were  not  tested.  Galvanism  of  the  head,  in 
the  frontal  region,  and  especially  in  combination  with  a 
skin  stimulation  gave  a  large  reinforcement.  Even  gal- 
vanization of  the  spine  increased  the  kick. 

This  question  was  followed  up  by  Lombai'd  (1887), 
who  showed  that  even  spontaneous  skin  sensations  of  no 
marked  intensity  may  act  as  reinforcements.  He  also 
showed  that  a  large  variety  of  influences  which  may  be 
vaguely  classified  as  emotional  (noises  such  as  to  arouse 
attention  or  interest,  music,  "  exciting  dreams  ")  exagger- 
ate the  jerk.  Less  clear  is  the  pronounced  effect  of  men- 
tal activity  (multiplication,  recalling  a  stirring  poem) 
since  this  may  be  accompanied  by  unintentioned  muscu- 
lar movements.  Others  also  have  observed  these  effects 
of  mental  states  (sorrow,  joy,  mental  excitement).  Fer- 
guson notes  an  exaggeration  in  two  cases  of  fright,  and 
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Russell,  more  recently,  has  expressed  the  belief  tli'd  ' 
•  P;"''''.!,;  mf^'ltal  process  "  suffices  to  increa.se  the  knee 
jerk.  Whether  tlie  will  alone  can  influence  this 
ment  is  at  the  best  uncertain.     Some  of  my 


move- 
own  ex]H'ii- 


nients  with  other  tendon  reflexes  distinctly  indicate  lint 
It  may,  but  Erb  pointed  out  at  the  very  beginning  that 
t  is   very  difficult  voluntarily  to  inhibit  the  jerk      On 


the  other  hand  there  is  no  reason  to  suppose  that  volition 
IS  in  playm  the  long  series  of  Lombard  and  of  Bowditch- 
the  expenments  were  too  carefully  varied  to  permit  any 
such  objection.  Some  investigations  have  been  made 
with  elemented  persons  in  the  hope  of  eliminating  at  least 
a  portion  of  the  incessant  variation  of  jerk.  The  results 
were  in  no  way  more  satisfactory  and  the  practical  diffi- 
culties were  found  to  be  great.  While  the  feeble  knee- 
jerk  of  health  may  be  increased  by  hand  clenching  an 
euteeblement  due  to  disease  may  not  be  thus  reinforced 
(1<  erguson). 

In  the  experiments  with  reinforcements  the  investiga- 
tors had  laid  stress  upon  a  certain  coincidence  of  the 
tendon  tap  and  the  reinforcing  act.  The  lime  relation 
or  these  events  was  examined  with  much  care  by  Bow- 
ditch  using  an  ingenious  and  refined  method.  The  re- 
sults obtained  are  most  surprising  and  have  never  re- 
ceived quite  the  attention  they  deserve.  It  was  found 
not  only  that  the  voluntary  movement  must  be  made 
within  a  definite  time  interval  in  order  that  the  kick  may 
be  distinctly  increased,  but  also  that  for  certain  intervals 
the  effect  may  be  a  diminution  of  the  movement.  Thus 
we  may  have  either  a  reinforcement  or  an  inhibition 
which  it  is  convenient  to  call  a  negative  reinforcement, 
just  as  the  physicist  calls  suction  negative  pressure. 

More  precisely  the  result  was  this:"  when  the  ngnal  for 
a  muscular  movement  (hand  squeeze)  coincides  with  the 
blow  upon  the  tendon  the  knee-jerk  is  larger,  having  one 
hundred  and  fifty  to  one  hundred  and  seventy  per  cent 
of  the  average  "normal"  (i.e.,  unreinforced)  kick  of 
the  day  or  series.  When  the  signal  precedes  the  tendon 
tap  the  effect  diminishes  as  the  interval  increases,  becom- 
ing a  negative  reinforcement  when  the  interval  has  passed 
a  certain  value,  varying  from  0.22"  to  0.6"  in  these  experi- 
ments. The  average  decrease  in  the  size  of  the  jerk  for 
many  series  was  sixty  to  ninety  per  cent.,  but  in  singly 
experiments  there  was  a  reduction  to  zero,  a  complete 
inhibition.  The  greatest  diminution  was  for  intervals 
of  0.6"  to  0.9"  beyond  which  there  was  a  gradual  return 
to  the  normal  value,  complete  after  1.7"  to  2.5".  Alto- 
gether six  persons  gave  very  similar  results,  the  details 
being  worked  out  in  very  extended  series  of  experiments 
upon  two  of  them.  Two  other  persons  gave  only  positive 
reinforcements. 

Bowditch  also  made  a  careful  investigation  of  the  time 
relations  of  sensory  reinforcements.  A  sudden  auditory 
stimulus  (torpedo)  gave  almost  wholly  positive  reinforce- 
ment in  three  subjects,  the  maximum  effect  being  for  an 
interval  of  0.2  "  to  0.3".  Visual  stimulation  by  a  sudden 
but  not  painful  flash  of  light  (necessarily  involving  an 
involuntary  wink)  caused  almost  wholly  positive  rein- 
forcement in  two  subjects,  while  in  the  third  there  was  a 
negative  reinforcement  for  intervals  greater  than  0.4". 
Very  sitnilar  results  for  these  three  subjects  were  pro- 
duced by  a  brief  blast  of  air  directed  upon  the  conjunc- 
tiva, which  would  also  cause  an  involuntary  wink.  That 
the  wink  movement  was  not  the  only  influence  involved 
was  made  clear  by  experiments  in  which  the  blast  of  air 
was  directed  to  the  mucous  membrane  of  the  nose,  in 
only  one  person  to  be  sure,  but  causing  positive  and 
negative  reinforcements  very  similar  to  those  produced 
by  visual  or  conjunctival  stimulation.  In  two  persons 
a  gentle  skin  stimulation  was  produced  by  directing  a 
blast  of  air  against  the  back  of  the  neck ;  in  one  the  re- 
sult was  almost  entirely  a  positive  reinforcement,  in  the 
other  there  was  a  positive  and  a  negative  phase,  the  latter 
being  more  conspicuous.  When  the  blast  of  air  was  di- 
rected to  the  skin  of  the  knee  the  result,  only  one  person 
being  experimented  upon,  was  nearly  altogether  a  nega- 
tive reinforcement  varying  in  amount  with  the  interval. 
In  all  these  experiments  the  attention  was  fixed  as  uni- 
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formly  as  possible  by  requiring  the  subject  to  announce 
whether  the  kick  had  been  "normal"  or  -'reinforced. 
The  time  relation  of  painful  sensations  was  not  studied._ 

Evidently  the  range  of  variation  in  the  phenomenon  is 
exceedingly  great  and  depends  upon  many  circumstances 
which  are  not  easily  controlled.  This  fact  should  be  borne 
in  mind  in  interpreting  the  diagnostic  significance  of  the 
knee-jerk.  There  is  not  only  much  variation  in  the  size 
of  the  kick  but  there  are  pronounced  changes  in  its  char- 
acter (easy  and  hard,  slow  and  quick  or  peculiarly  jerky). 
These  changes  have  not  been  sufficiently  studied. 

It  was  natural  to  inquire  whether  the  sensory  reinforce- 
ments depend  upon  cerebral  or  at  least  higher  centres. 
Reichert  (1890)  experimented  to  this  end  on  dogs  whose 
cords  were  cut  in  the  lower  cervical  or  upper  dorsal  re- 
gion.   His  results  were  entirely  negative.     But  Sternberg 

(1891)  obtained  positive  results  in  such  dogs,  and  this 
would  seem  to  be  in  accord  with  the  earlier  experiments 
of  Goltz  and  Freusberg  on  the  isolated  lumbar  cord. 

Hughlings  Jackson  (1893)  has  suggested  that  in  many 
cases  where  the  Kj.  is  lost  (some  forms  of  apoplexy,  some 
epileptic  attacks,  etc.),  a  supervenosity  of  the  blood  is  the 
cause.  This  has  been  worked  out  more  fully  by  Russell 
(1893).  In  the  earlier  stages  of  asphyxia  there  is  a  very 
marked  increase  in  the  vigor  and  force  of  the  response, 
later  a  diminution  and  loss  with  a  gradual  return  upon 
resuscitation.  Russell  considers  lack  of  oxygen  to  be  the 
chief  cause  of  these  changes,  a  definite  balance  of  oxygen 
beipg  necessary  while  the  action  of  carbon  dioxide  is 
nowhere  in  play.  The  action  of  nitrogen  inhalation  is 
sinfilar  bijt  tpe  effects  come  on  more  slowly.      Ferguson 

(1892)  has  pviblished  several  cases  which  seem  to  offer 
a  confirmation  of  Jackson's  view.  Lombard's  earlier 
experiments  with  asphyxia  are  probably  complicated  by 
other  influences. 

As  to  the  general  action  of  drugs  on  the  knee-jerk  our 
knowledge  is  not  very  extended  or  exact,  and  there  is  no 
little  disagreement  in  the  reports.  Some  of  the  discrep- 
ancies are  probably  due  to  the  varying  susceptibility  of 
the  animals  used. 

The  jerk  is  increased  by  strychnine  and  absinthe,  di- 
minished by  morphine,  but  the  authors  are  not  in  accord. 
Bromism  augments  the  reply  (Seguin,  Ferguson)  "by 
removal  of  cerebral  influences."  The  phenomenon  is 
abolished  in  the  deep  coma  of  poisoning  by  cyanide  of  po- 
tassium or  illuminating  gas,  and  in  the  sleep  of  chloral 
(but  not  in  the  cat  even  when  the  insensibility  is  pro- 
found). Alcohol  is  said  to  cause  at  first,  in  moderate  in- 
toxication, an  augmentation  but  later  a  diminution  of  the 
kick;  noteworthy  is  the  return  of  the  lost  Kj.  of  ataxia 
during  intoxication,  analogous  to  the  return  caused  by 
hemiplegia,  according  to  Hughlings  Jackson.  Cocaine  at 
first  Increases  but  later  abolishes  the  phenomenon.  Ni- 
trite of  amyl  is  without  effect.  Curare  causes  the  kick 
to  disappear.  Concerning  the  action  of  nitrous  oxide 
there  is  a  disagreement:  according  to  Plorsley  (1883)  it 
causes  no  abolition  even  in  deep  narcosis,  while  the  ex- 
periments of  Russell  (1893)  in  animals  show  an  abolition 
with  a  preliminary  exaggeration  which  also  occurs  dur- 
ing recovery,  as  in  asphyxia.  Ether  is  said  to  cause  a 
preliminary  exaggeration  with  loss  of  the  jerk  during 
deep  narcosis  (but  not  in  the  cat)  and  another  period  of 
augmentation  as  the  effect  passes  off.  There  are  appar- 
ently pretty  marked  differences  in  the  groups  of  animals. 
The  effect  of  chloroform  is  similar  except  that  the  Kj.  is 
lost  sooner  and  the  return  is  slower ;  it  also  abolishes  the 
Kj.  in  the  cat. 

For  the  production  of  the  knee-jerk  an  intact  "reflex 
arc  "  is  essential :  tendon,  quadriceps  muscle,  crural  nerve, 
and  a  certain  part  of  the  cord.  The  tendon  is  believed 
to  act  merely  as  the  transmitter  of  a  mechanical  stimulus 
(either  a  pull  or  vibrations)  since  no  other  form  of  stimu- 
lation is  effective,  and  the  tendon  may  be  extensively 
crushed  or  replaced  by  a  cord  without  impairing  the  re- 
sponse. The  stimulation  takes  place  either  at  the  border 
of  tendon  and  muscle  or  among  the  muscle  fibres.  In 
the  former  region  are  nerve  terminations  {Qolgi' s  "  orga7ii 
nervosi  terminali  musculo-iendinei, "  or  "  tendon  spindles  ") 


which  are  unquestionably  sensory.  In  the  muscle  are 
the  so-called  "spindles"  whose  character  has  been  much 
discussed.  The  studies  of  Sherrington  show  them  to  be 
connected  with  afferent  nerve  fibres  so  that  they  may 
have  a  sensory  function.  There  are  also  other  nerve 
endings  and  terminal  structures  attached  to  nei'ves 
among  the  muscle  fibres  capable  of  acting  in  a  similar 
fashion.  The  local  action  of  cocaine  in  abolishing  the  jerk 
favors  the  view  that  such  sensory  nerve  terminations  are 
concerned  in  the  act. 

The  muscle  involved  is  commonly  said  to  be  the  m. 
quadriceps  femoru.  On  this  point  the  most  extended  re- 
search is  that  of  Sherrington  (1892),  who,  working  on  the 
monkey  (Macacus  rhesus)  and  other  laboratory  animals, 
sliowed  that  not  all  the  divisions  of  this  muscle  are  essen- 
tial. The  portions  chiefly  concerned  are  the  m.  vastus 
internus  and  the  m.  crureus  (m.  vastus  medialis  and  m. 
femunuUs  of  the  new  nomenclatare). 

The  nervous  pathway,  as  was  seen  in  the  earliest  in- 
vestigations, lies  in  the  crural  nerve,  but  Sherrington 
found  that  only  the  branches  pertaining  to  the  muscles 
named  are  absolutely  essential.  All  other  branches,  as 
well  as  all  other  nerves  going  to  the  knee  region,  may  be 
cut  and  the  jerk  remains  brisk. 

The  portion  of  the  cord  directly  involved  in  the  knee- 
jerk  has  been  studied  with  great  diligence.  Tschirjew 
(1878)  showed  that  tlie  entrance  of  the  sixth  lumbar 
nerve  marks  the  region  whose  destruction  stops  the  Kj. 
in  the  rabbit.  This  was  ponflrmed  by  Prevost  (1881)  and 
by  Sherrington  (1892-93),  who  also  found  that  section  of 
the  fifth  posterior  root  is  sometimes  effective.  To  Sher- 
rington we  owe  most  extended  and  interesting  studies  of 
this  question.  In  some  cats  the  root  on  which  the  Kj. 
chiefly  depends  is  the  sixth  lumbar,  in  others  it  is  the 
fifth.  In  the  monkey  (Macacus  rhesus)  the  spinal  centre 
was  found  to  be  in  the  fifth  and  fourth  lumbar  segments 
(fourth  and  third  of  man).  The  afferent  pathway  lies  in 
the  posterior  root  of  the  flfth  lumbar  nerve  (fourth  of 
man)  but  a  small  portion  of  it  may  lie  in  the  fourth  root ; 
the  efferent  roots  essential  to  the  jerk  are  the  fourth  and 
flfth  lumbar.  This  result  is  also  concordant  with  an  ob- 
servation of  Ferguson  (1894),  who  saw  a  case  in  which  a 
stab  in  the  back  had  healed  with  loss  of  the  Kj.  and  marked 
atrophy  of  the  vastus  internus  and  crureus  as  the  only 
results  of  note,  while  the  autopsy  (fifteen  years  after- 
ward) showed  a  destruction  of  the  fourth  lumbar  nerve, 
the  roots  above  and  below  being  apparently  perfectly 
healthy. 

Sherrington  found  the  posterior  root  exceedinglj'  sen- 
sitive to  all  sorts  of  influences.  It  may  be  affected  (and 
the  Kj.  abolished)  not  only  by  partial  section  (demarca- 
tion currents),  cooling,  carbonic-acid  gas,  cocaine,  but 
even  by  slight  mechanical  disturbances  (as  lifting  by  a 
thread)  which  do  not  obviously  impair  the  tactile  sense. 
This  suggests  that  the  fibres  involved  may  have  some 
peculiarities  of  structure  which  may  again  include 
peculiarities  as  to  irritability  and  conductivity.  The 
very  earliest  students  of  this  question  had  observed  this 
sensitiveness  of  the  crural  nerve. 

Important  also  is  the  observation  that  section  of  the 
ventral  roots  below  these  essential  roots  makes  the  Kj. 
more  brisk  and  section  of  the  dorsal  roots  has  a  similar 
result.  This  effect  persists  in  the  monkey  for  several 
months  and  seems  to  be  due  to  the  destruction  of  the 
tone  of  the  hamstring  muscles.  It  resembles  the  result 
of  high  section  of  the  sciatic  which  also  augments  the 
kick,  as  Tschirjew  first  showed.  The  phenomenon  in 
question  is  something  more  than  a  mere  mechanical  free- 
ing of  the  knee-joint,  it  is  rather  the  interruption  of  a 
stream  of  centripetal  influences  passing  from  the  ham- 
string muscles  to  the  cord  and  there  exerting  a  depress- 
ing or  restraining  influence  on  the  jerk.  An  influence  of 
similar  character  ma5'^  be  produced  by  moderate  electrical 
stimula,tion  of  the  central  end  of  the  hamstring  nerves,  by 
stretching  or  kneading  the  muscles  when  freed  at  the 
knee,  or  even  by  electrical  stimulation  of  their  motor 
roots  so  long  as  the  sensory  roots  are  intact.  Such  re- 
sults in  relation  to  the  Kj.  are  said  not  to  be  obtained 
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■with  other  iimscles  and  are  due  to  a  reflex  tonic  action 
influence  of  one  set  of  antagonistic  muscU's  upon  the 
other  set,  despite  the  fact  that  they  belong  to  different 
segments  and  the  reflex  is  obtained  across  several  inter- 
vening segments.  This  ascending  reflex  inhibition  of 
the  kick  is  not  affected  by  a  median  longitudinal  section 
of  the  cord  from  the  second  lumbar  segment  to  the  end, 
nor  does  such  a  section  impair  the  Kj.  on  either  side. 
The  observation  that  pressure  on  the  sciatic  inhibits  the 
K.i-  (Mitchell)  finds  an  explanation  in  this  hypothesis. 

While  all  agree  that  the  integrity  of  this  reflex  arc  is 
fundamental,  there  is  diversity  of  opinion  as  to  the  -way  in 
which  it  participates  in  the  knee-jerk.     Some  hold  with 
Erb  that  the  entire  event  is  a  reflex  not  essentially  differ- 
ent from  other  reflexes.    Others,  following  Westphal,  con- 
sider that  the  jerk  is  in  some  fashion  a  direct  response  to 
the  pull  of  the  tendon,  the  arc  being  necessary  to  keep 
the  muscle  in  proper  condition  for  the  response  by  main- 
taining a  tonus.     A  third  view,  associated  with  the  name 
of  Gowers,  that  the  stretch  of  the  muscle  makes  it  more 
ready  to  respond  to  local  stimulation  is  a  modification  of 
the  direct-answer  theory  and  has  met  with  little  accep- 
tance.    Gotch  apparently  considers  that  the  reply  to  the 
tendon  tap  may  be  a  direct  mechanical  excitation  or,  at 
times  or  in  certain  vertebrates,  a  true  reflex  discharge ; 
the  result  varying  with  conditions  not  altogether  dis- 
cernible or  under  control.     A  similar  view  has  been  ad- 
vocated by  others  who,  Ijtiwever,  have  been  inclined  to 
go  further  and  think  that  both  forms  of  reply  may  possi- 
bly occur  together.     This  would  explain  the^reat  variety  1 
in  the  time  of  the  response. 

For  those  who  deny  the  reflex  character  of  the  knee- 
ierk  a  strong  argument  is  found  in  the  quickness  of  the 
process  Others,  realizing  that  our  knowledge  of  reflex 
time  is  at  the  best  very  deficient,  do  not  find  that  argu- 
ment convincing.  It  is  desirable  to  remember  that  the 
results  of  the  different  observers  are  very  far  apart,  and 
a  suspicion  is  awakened  that  the  observations  may  not 
all  belong  to  the  same  process.  The  knee-jerk  may  be 
a  reflex  sui  generis  quite  unlike  other  reflexes  as  to  time 
because  the  conditions  are  peculiar  and  possibly  because 
nerve  fibres  of  a  different  conductivity  are  involved.  An 
extraordinary  slowness  of  responses  has  sometimes  been 
observed,  but  its  significance  is  unknown 

The  important  figures  for  the  time  of  the  knee-jerk  in 
man  are  these:  Tschirjew  (1878)  0.0595";  Gowers  1879 
0.10"  (0.09--0.15");  Brissaud  (1880)  0  050";  Wal\er  (1880) 
0.035";  deWatteviUe  (1882)  O.Of^.  James  (1882)  0.025  , 
Eulenburg(1882)  0.0242";  Rosenheim  (1884)0.043  Lom- 
bard (1887)  0.073  (0.051--0.093") ;  J™f  "^f  ^  (1894  0  032 
Glynn  (1896)  0.035"  (noted  by  Gotch);  Stewart  (1897) 
0  069"  For  the  crossed  reflex  the  last  two  observers  re- 
port the  time  to  be  0.110"  and  0.126"  respectively.  It 
will  be  observed  that  some  of  the  higher  figures  were  ob- 
tained by  experimenters  of  much  skill  and  experience 

For  animals  we  have  also  time  determinations  ot  this 
phenomenon.  For  dogs  Applegarth  (1893)  found  he 
Ki.  required  0.014"  to  0.030",  the  time  being  somewhat 
smaller  when  the  cord  is  cut  than  when  it '« jntact.  Fo, 
the  rabbit  Rosenheim  (1884)  found  0  033  ;  Waller  1890 
0.008"  (a result  "  corrected  "  from  0  012"  and  Gotch  (1896) 
has  a  similarly  astonishing  result  for  a  "slip  of  yast"^  in- 
ternus,"  the  time  from  tendon  tap  to  contraction  being 
0.005"  which  he  says  should  be  reduced  to  about  0  Oorf 

It  is  commonly  maintained  that  the  time  of  the  K]^  s 
neariy  as  quick  as  that  of  direct  muscle  stimulation  but 
the  investigators  of  this  phenomenon  are  also  not  in  ac- 
cord. Tschirjew's  time  for  two  "?en  .'%0027 -0  026 
Waller's  time  is  0.020"  (for  mechanical  stimulation, 
0.030");  Lombard  for  three  men  has  a  mean  of  0  0b4 
Jendrissik  about  0.0085".  For  the  ^l*^^*  Waller  (1890 
notes  0.0076  for  electrical  stimulation  (0.0078  for  mechan 
ical),  Gotch  0.005  as  a  minimum. 

Our  knowledge  of  "reflex  "  t  mes  is  also  "ot  very  satis- 
factory. Waller  gives 0.10"-0. 15"  ^^^ ^"^''^J^'ZuVms 
stimulation  to  a  movement  of  the  thigh.  He  ho Ws  this 
to  be  a  true  reflex  but  thinks  that  the  cerebrum  ma^  be 
involved.    Lombard's  reflex  time  for  an  electrical  stimu 


lation  of  the  skin  of  the  knee  is  0.253.  Applegarth  found 
the  reflex  time  for  a  skin  stimulation  of  the  toes  in  a 
dog  whose  cord  had  been  divided  for  nine  months  equal 
0.0714"  In  the  rabbit  (in  a  sort  of  "hypnotic"  state) 
Waller  determined  the  reflex  time  for  a  skin  stimulation 
of  the  leg  to  be  0.0333" ;  for  a  reflex  due  to  a  blow  on  the 
board  on  which  the  animal  lay  0.036".  Broca  and  Richet 
found  the  time  of  a  similar  reflex  in  a  rabbit  made  quiet 
but  extremely  sensitive  by  chloralose  to  be  0.043"-0.050" 
for  temperatures  of  40°-35°  C.  The  cremaster  reflex  of 
•the  rabbit  in  reply  to  an  electrical  stimulation  of  the 
fascia  is  given  as  0.050"-0.060". 

Stress  is  commonly  laid  on  Exner's  determination  of 
the  eyelid  reflex  in  1874  as  the  best  determination  of  a 
reflex  time.  Exner  found  a  mean  of  0.0578"  or  0.0663", 
according  to  the  strength  of  the  stimulus,  and  calculates 
the  portion  belonging  to  the  process  going  on  in  the  gray 
matter  to  be  0.0471*^  and  0.0555"  respectively.  Waller 
says  he  has  verified  Exner's  results.  It  is  therefore  as- 
sumed that  the  participation  of  the  gray  matter  of  the- 
cord  in  the  production  of  the  Kj.  will  require  at  least, 
this  time.  If  this  be  true  even  the  figures  of  Lombard  or 
Stewart  are  not  large  enough  for  a  "  reflex  "  after  deduc- 
tions for  the  time  of  transmission  and  for  the  latent  period 
of  the  muscle.  On  the  other  hand,  it  seems  to  be  com- 
monly forgotten  that  Exner's  reflex  was  a  crossed  refiex 
from  one  eye  to  the  other.  Then  too  this  refiex  time  has 
been  much  reduced  by  the  newer  measurements  of  May- 
hew  (1897)  using  only  one  eye.  The  mean  time  for  wink- 
ing in  sixteen  persons  was  0.042"  (0.0351  "-0.0491").  Mak- 
ing the  same  reduction  as  Exner  made  for  his  results,  we 
have  for  the  time  of  the  central  pjocess  0.0318" ;  whether 
the  time  for  analogous  gray  matter  activities  in  the  lum- 
bar cord  is  the  same,  no  man  knows. 

The  tonus  theory  of  the  knee-jerk  also  presents  difficul- 
ties     For  a  long  time  its  advocates  were  rather  half- 
hearted in  their  support,  but  of  late  they  have  grown 
more  courageous  and  insistent.     It  seems  to  have  become 
a  dogma  for  many  that  because  there  is  much  vagueness, 
about  muscle  tonus  it  must  needs  be  denied  altogether. 
On  the  other  hand,  an  admission  of  its  existence  does  not 
involve  the  admission  that  the  knee-jerk  is  merelya  vari- 
ation of  tonus.     Such  an  explanation  of  the  kick  is  most 
unconvincing.     So  far  as  the  study  of  the  form  of  the 
contraction  of  the  quadriceps  goes  it  apparently  does  not 
difl;er  from  other  forms  of  twitch,  but  this  question  calls, 
for  further  investigation.     While  it  is  perfectly  true  that 
a  certain  tension  is  most  helpful,  the  knee-jerlc  is  oiten 
demonstrable  when  the  muscle  is  perfectly  relaxed  (Erb 
Mitchell)      Muskens  has  urged  that  the  knee-perk  and 
the  true  reflexes  do  not  vary  together  in  some  lesions  of 
the  cord  as  he  thinks  they  should.     His  also  finds  a  eei- 
tain  parallelism  between  the  tonus  and  the  tendon  re- 
flexes    His  cases  (as  well  as  those  of  Fraenkel  and  Col- 
lins   1900)  are  not  very  convincing,  and  there  are  many 
other  observations  which  show  that  the  two  processes 
mav  well  be  held  to  be  distinct.     Certainly,  as  Neumann 
(1896)  has  remarked,  the  tonus  theory  seems  to  be  unnec- 
essary and  only  complicates  our  understanding  o±  the 
tendJn  phenonienon.     The  most  'ecent  study  of  tonus 
and  Its  relation  to  the  knee-jerk  will   be  found    n  two 
articles  by  Langelaan  (1901,  1902),  but  he  seems  to  neg- 
fec     he  fact  thit  the  jerk  continues  when  the  antagoms^ 
dc  muscles  are  excluded  from  all  participation  in  the 
process     If  there  be  a  tonus  and  it  bea  reflex   as  there 
fs  a  growing  disposition  to  admit,  its  time  relations  pre- 
sent^problems  not  less  perplexing  than  those  which  be- 
long to  the  view  that  the  knee-  erk  is  itself  a  reflex. 

Other  advocates  of  a  tonus  doctrine  seem  to  take  a  posi- 
tion rather  different  from  that  of  their  predecessors. 
Stress  is  beginning  to  be  laid  upon  a  nervous  tonus, 
wliich  is  apmrentlf  not  quite  the  same  thing  as  he  older 
muscle  tonTfor  it  seems  to  mean  merely  those  impulses 
whiVh  flow  from  higher  centres  and  regulate  or  tone  the 
^mditionrf  the  motor  cells  in  the  anterior,  horns.  This 
sreaml  apparently  not  necessarily  due  to  mcommg  per- 
iiheral  sthnulations,  although  such  factors  may  afflect^t^ 
TWs  view  has  been  developed  to  explain  the  diminution 
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or  loss  of  the  Kj.  in  man  when  the  cord  is  injured  at  a 
liigh  level.  A  dozen  years  ago  Bastian  called  attention 
to  the  disappearance  of  the  KJ.  in  such  transverse  lesions, 
not  altogether  unknown  before,  and  since  that  time  man}' 
.such  cases  have  been  reported  whicli  seemed  to  justify 
the  position  that  the  removal  of  cranial  or  cerebro-spinal 
influences  was  tlie  true  explanation  of  tlie  results.  Out 
of  these  cases  have  grown  extended  discussions,  some  of 
which  are  almost  painfully  ingenious.  The  most  inter- 
esting and  important  are  perhaps  those  of  Van  Geliucliton 
(1897,  with  a  modification  in  1901),  Koll  (1898),  and  Brasch 
(1900).  Nearly  all  the  cases  reported  are  defective  be- 
cause there  is  not  a  complete  microscopic  examination  of 
the  lumbar  cord  and  tlie  structures  forming  the  reflex  arc 
of  the  knee-jerk.  Under  these  circumstances  a  single 
case  of  complete  transverse  destruction  of  the  coj-d  with- 
out loss  of  Kj.  outweighs  any  number  of  uncertain  cases 
and  their  incidental  theories.  Such  seems  to  be  the  case 
reported  by  Kausch  (1901)  in  which  the  cord  was  acciden- 
tally severed  in  an  operation  rendered  necessary  by  tuber- 
culous processes  going  on  in  the  spinal  column.  At  first 
there  was  a  total  disappearance  of  the  reflexes  and  of 
muscle  tonus.  The  tonus  returned  in  about  forty-eight 
hours,  and  is  said  to  have  persisted  in  an  exaggerated 
form  until  death  five  months  and  a  half  later.  The  re- 
flexes came  back  some  twenty  hours  after  tlie  operation 
{i.e.,  many  hours  before  the  tonus),  both  skin  and  tendon 
reflexes  recurring  at  tlie  same  time.  Most  of  the  reflexes 
persisted  and  were  exaggerated  until  death,  but  the  Kj. 
<as  well  as  the  Achilles  tendon  reflex  grew  feeble  toward 
the  end  and  finally  disappeared  before  death,  as  also  hap- 
pens when  the  cord  is  intact. 

This  brings  the  human  cord  again  into  line  with  the 
cord  of  other  mammals,  and  confirms  the  opinion  that  it 
is  easier  to  believe  that  the  functional  activity  of  the 
cord  is  substantially  the  same  in  the  higher  mammals 
than  to  assume  that  the  human  cord  is  radically  different. 
It  has  been  shown  again  and  again  in  the  past  twenty- 
five  years  that  the  knee-jerk  returns  when  the  cord  is  cut 
in  the  middorsal  region  in  most  laboratory  mammals  and 
persists  for  a  long  time.  Applegarth  experimented  with 
the  jerk  of  a  dog  nine  months  after  such  a  section. 
Sherrington's  monkfeys  regained  their  knee-jerks  after 
section  of  the  cord  at  the  proper  level  and  retained  them 
for  months.  The  evidence  for  other  mammals  is  similar, 
but  the  observations  have  not  been  continued  so  long. 
The  lumbar  cord  is  the  seat  of  all  those  spinal  processes 
that  are  essential  to  the  knee-jerk.  By  this  is  not  meant 
tliat  the  jerk  is  necessarily  the  same  after  cord  section  as 
liefore,  in  fact  it  is  generally  larger  and  it  may  differ  in 
form;  there  seem  to  be  no  exact  measurements.  Un- 
questionably there  are  influences  flowing  constantly  from 
the  various  parts  of  the  encephalon  which  profoundly 
afllect  the  activities  of  the  cord  and  may  exalt  or  depress 
the  knee-jerk,  but  that  this  permanently  disappears  when 
these  influences  are  excluded  it  is  not  heresy  to  doubt. 
The  temporary  disappearance  may  be  due  to  "  shock, " 
and  this  may  mean  nothing  more  than  a  more  or  less  pro- 
found alteration  of  the  circulation  of  the  lower  coi'd  with 
incidental  nutritive  changes  from  which  recovery  is  quite 
possible.  The  stimulation  of  inhibitory  nerve  fibres  is 
also  a  plausible  explanation,  but  this  effect  ought  to  pass 
away  speedily  in  the  absence  of  any  irritating  or  inflam- 
matory reactions.  It  may  be  the  expression  of  a  decen- 
tralization of  spinal  centres  which  have  been  strongly 
dominated  by  higher  centres,  as  seems  to  be  more  mark- 
edly true  of  tlie  higher  vertebrates,  and  which  require 
time  to  readjust  themselves  to  a  new  and  more  indepen- 
dent condition.  On  the  other  hand,  we  may  suppose  that 
peripheral  influences  are  equally  constantly  flowing  into 
the  higher  centres  to  arouse  them  to  participate  more  ac- 
tively in  the  regulation  of  body  movements. 
_  For  the  participation  of  the  cerebral  lobes  there  is  con- 
siderable evidence,  and  some  have  held  the  reinforcement 
of  voluntary  movements  to  be  due  to  a  diversion  of 
"  attention. "  Weinberg's  results  (1894)  from  stimulation 
or  extirpation  of  motor  areas,  while  in  general  favorable  to 
the  view  that  the  cortex  has  influence  on  tlie  Kj.,  are  not 


so  convincing  as  one  could  wish.  The  removal  of  a 
cerebral  lobe  increases  the  opposite  knee-jerk  (Russell, 
1893).  The  effect  of  cerebral  hemorrhages  and  of  brain 
compression  seems  to  show  that  the  cerebrum  does  inhibit. 
Uncertain  is  the  interpretation  of  the  action  of  galvaniza- 
tion through  the  region  of  the  temples  (Mitchell  and 
Lewis).  Pandi  (1895)  seems  to  suppose  the  cortex  to  in- 
hibit through  the  antagonistic  muscles,  while  the  com- 
moner view  is  that  some  system  of  inhibitory  fibres  runs 
down  the  cord  and  dii-ectly  affects  the  motor  cells. 

Van  Gelmchten,  although  lie  makes  the  tendon  reflex 
depend  upon  a  rubro-spinal  path  (red  nucleus,  fascicle  of 
von  Monakow),  and  tlieiefore  mesencephalic  in  origin, 
considers  that  fibi'es  of  the  cortico-spinal  path  have  an  in- 
hibitory influence. 

As  to  the  action  of  the  cerebellum,  we  have  very  defi- 
nite experiments  by  Russell  (1893)  showing  that  the 
extirpation  of  a  lateral  lobe  augments  the  Kj.  of  its  own 
side  and  diminishes  that  of  the  other  side,  and  a  distinct 
but  irregular  increase  is  produced  by  extirpation  of  the 
posterior  part  of  the  vermis.  The  effect  persists  too  well 
to  be  irritative ;  it  is  paralj'tic.  Whether  this  is  an  influ- 
ence through  the  cerebrum  is  unclear.  Bechterew's 
views  concerning  the  paths  from  the  cerebellum  to  the 
cortex  cerebii  seem  opposed  to  this  view.  The  theory  of 
Gowers  concerning  the  cerebellum  as  a  regulating  cen- 
tre for  such  centripetal  impulses  of  the  muscle  sense  as 
stand  in  some  special  relation  to  motor  processes  particu- 
larly concerned  in  equilibrium  and  in  coordination  of 
movements  would  seem  also  to  become  untenable. 

Van  Qehuchten  in  his  earlier  article  includes  the  cere- 
bellum along  with  the  mesencephalon  and  the  rhombfen- 
cephalon  in  the  structures  which  constantly  send  exciting 
influences  to  the  motor  cells  of  the  anterior  horn  by  way 
of  cerebello-spinal  fibres  and  the  longitudinal  posterior 
fascicle.  In  his  later  article  he  seems  inclined  to  limit 
this  stimulation  to  the  rubro-spinal  path.  For  him  the 
normal  muscle  tonus  is  only  the  external  manifestation 
of  the  state  of  more  or  less  permanent  excitation  In  which 
these  motor  cells  find  themselves.  As  a  condition  of 
tonus  exists  in  the  isolated  lumbar  cord  and  may  be  con- 
stantly affected  by  the  impulses  of  the  muscles  there  in- 
nervated, as  Sherrington's  experiments  show,  this  com- 
plex relation  can  only  be  of  secondary  importance. 

A  similar  inference  seems  to  be  permitted  concerning 
the  reflex  centre  in  the  "  regio  bulbocervicalig  "  just  below 
the  tip  of  the  calamus  scriptorius  (Rosenthal  and  Mendel- 
sohn, 1897),  whicli  has  been  a  source  of  comfort  to  many 
neurologists  in  recent  years,  a  comfort  which  must  be 
somewhat  unreal  until  the  doctrine  is  much  more  firmly 
established. 

As  to  the  nature  of  the  reinforcement,  both  positive 
and  negative,  we  are  very  much  in  the  daik.  We  can 
hardly  attribute  them  all  to  mere  change  of  tonus,  nor  do 
there  seem  to  be  any  experiments  to  show  that  tonus  is 
thus  changed.  The  theoiy  that  there  is  some  sort  of  an 
"  overflow  "  for  every  motor  or  sensory  stimulus,  or  even 
emotion,  and  also  the  theory  that  every  such  stimulus  in 
some  way  removes  a  check,  does  not  fully  account  for  tlie 
negative  phase  of  reinforcement.  The  suggestion  that  a 
fatigue  phase  is  in  play  is  hardly  plausible  in  view  of 
the  slightness  of  sensory  stimulus  found  to  be  effective. 
The  theory  (Brunton)  tliat  nerve  impulses  may  coincide 
or  interfere  like  light  waves,  producing  an  augmentation 
or  diminution  according  to  the  phase,  is  ingenious  but 
difficult  of  interpretation. 

While  many  of  the  reflexes  are  evidently  protective, 
this  is  not  the  obvious  purpose  of  the  tendon  reflexes. 
It  seems  reasonable  to  think,  with  Koll,  that  the  knee- 
jerk  is  an  extreme  expression  of  a  reflex  stimulation 
constantly  produced  in  a  slight  form  by  the  tendons, 
periosteum,  and  joints  and  having  an  important  regula- 
tory influence  on  the  entire  mechanism  of  movement. 
Such  tendon  reflexes  are  perhaps  of  prime  importance  in 
certain  particular  kinds  of  movements  and  may  have  but 
a  small  share  in  the  general  coordination  of  body  move- 
ments. There  need  then  be  no  pronounced  parallelism 
between  the  loss  of  a  tendon  reflex  and  ataxy,  since  the 
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tendon  reflex  is  only  a  part  of  the  co6rdination.  A  con- 
nection between  the  lumbar  reflex  arc  concerned  in  the 
knee-jerk  and  the  cerebellum  by  means  of  coordination 
pathways  may  be  assumed,  but  there  is  no  reason  for  pos- 
tulating a  direct  pathway  to  the  cerebellum,  nor  do  the 
pathological  observations  demonstrate  such. 

Joseph  W.  WaiTen. 
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KNEE-JOINT.— Whether  considered  from  the  anatom- 
ical or  the  surgical  point  of  view,  this  is  the  most  impor- 
tant joint  in  the  body.  It  is  at  the  same  time  the  most 
complicated  and  the  most  difficult  to  understand.  Its 
surfaces  are  necessarily  large  to  support  the  weight  of 
the  body,  and  as  there  is  not  that  close  adaptation  which  is 
shown  at  the  elbow  and  hip,  its  great  strength  depends 
upon  the  surrounding  ligaments,  fascia,  and  muscles, 
which  are  so  effective  that  dislocation  is  rare.  Its  vast  ex- 
tent of  synovial  membrane  predisposes  it  to  inflammation, 
and  its  exposed  situation  renders  it  liable  to  injury.  Its 
structure  is  more  readily  understood  when  it  is  regar(ied 
as  an  assemblage  of  three  joints  originally  distinct,_  viz., 
a  patello-femoral  and  two  femoro-tibial.  That  this  is  a 
correct  assumption  is  rendered  probable  by  slight  fur- 
rows upon  .the  articular  surface  of  the  femur  (not  clearly 
shown  in  Fig.  3083)  which  separate  a  patellar  surface 
from  the  two  condyles,  and  the  arrangement  of  the  liga- 
ments also  amply  confirms  it;  there  being  besides  the 
capsular,  investing  the  whole  joint,  certain  internal  liga- 
ments which  are  vestiges  of  the  original  separate  condi- 
tion. From  the  middle  of  the  joint,  between  the  two 
condyles,  pass  downward  and  outward  two  folds  of  syno- 
vial membrane  laid  upon  a  thin  connective  tissue.  These 
are  the  ligamenta  alaria,  and  they  indicate  the  line  of 
separation  into  three  cavities.  Again,  there  are  certain 
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bands  accessory  to  the  capsule.  Externally  these  are 
known  as  the  lateral  ligaments  (Figs.  3082  and  3083),  in- 
ternally as  the  crucial  ligaments  (Figs.  3083  and  3083). 

The  former  pass  from  the  tuberosities  of  the  femur  to 
the  shaft  of  the  tibia  and  the  head  of  the  fibula  on  either 
side ;   the  latter  are  short  bands  arising  from  the  femur. 


Fig.  3082.— Upper  Articular  Surface  of  the  Knee-.1oint.  (Sappey.) 
1,  The  patellar  groove ;  2,  outer  edge ;  3,  inner  edge,'  less  elevated 
than  the  other ;  4,  outer  condyle ;  5,  external  lateral  ligament,  cut ; 
6,  section  of  the  popliteus  muscle  obliquely  directed  downward  and 
inward,  and  covered  by  the  external  lateral  ligament ;  7,  inner  con- 
dyle ;  8,  internal  lateral  ligament,  cut ;  9,  intercondylar  notch ;  10, 
section  of  the  anterior  crucial  ligament  inserted  upon  the  posterior 
part  of  the  inner  surface  of  the  external  condyle ;  11,  section  of  the 
posterior  crucial  ligament  inserted  upon  the  anterior  part  of  the 
outer  surface  of  the  internal  condyle. 

on  either  side  of  the  condylar  notch,  to  insertions  in  front 
and  behind  tlie  spine  of  the  tibia.  These  accessory  bands 
limit  and  control  the  motion  of  the  joint,  as  do  similar 
structures  elsewhere.  On  complete  extension,  the  whole 
system  is  locked  by  the  tension  of  the  lateral  and  the  an- 
terior crucial  ligaments,  so  that  no  muscular  force  is  re- 
quired to  hold  the  knee  firm  in  the  erect  position,  the 
weight  of  the  body  falling  in  front  of  the  joint  and  fixing 
it.  When  the  joint  is  thus  fixed  and  muscular  action 
suspended,  a  slight  blow  from  behind  will  throw  the 
whole  apparatus  out  of  equilibrium,  and  occasion  a  sud- 
den flexion  of  the  limb. 

This  tripartite  division  of  the  joint  corresponds  to  its 
condition  in  many  lower  animals,  in  which  the  three  syn- 
ovial cavities  are"  eitli^r  totally  distinct,  or  communicate 
by  small  openings. 

The  irregular  form  of  the  joint  surfaces  is  due  mainly 
to  the  action  of  the  muscles.     While  at  the  elbow  the 


FIG.  3083.— Lower  Articular  Surface  of  the  Knee-.1oint.  (Sappey.) 
12  3,  Internal  semilunar  flbro-cartilage ;  4,  its  attachment  to  the 
depression  behind  the  spine  of  the  tibia ;  5,  its  antenor  attachment : 
6,  that  part  of  the  internal  glenoid  cavity  not  covered  by  flbro-car- 
tilage ;  7,  external  semilunar  flbro-cartilage ;  8,  9,  its  attachments ; 

10,  part  of  the  external  glenoid  cavity  not  covered  by  flbro-cartilage; 

11,  transverse  ligament ;  12,  ligamentum  patellffi,  cut ;  13,  bursa  sub- 
patellaris;  14,  tibial  insertion  of  the  anterior  crucial  ligament;  15, 
of  the  posterior  crucial  ligament ;  16,  band  of  fibres  which  unites  the 
external  semilunar  flbro-cartilage  to  the  posterior  crucial  ligament ; 
17,  tendon  of  the  biceps,  cut;  18,  external  lateral  ligament,  cut ;  19, 
groove  lor  the  tendon  of  the  popliteus ;  20,  bursa  poplitea ;  21,  onflce 
Occasionally  found  by  which  the  cavity  of  the  upper  tibio-flbular 
articulation  communicates  with  that  of  the  knee-joint. 

flexors,  but  two  in  number,  come  down  and  are  inserted 
near  the  plane  of  movement,  at  the  knee  there  is  a  series 
of  flexors  stretching  over  the  joint  from  above,  and  in- 
serted partly  on  the  outside  and  partly  on  the  inside  of 
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the  leg;  so  tliat,  when  acting  separately,  they  tend  to 
twist  the  tibia  upon  its  longitudinal  axis.  It  will  be  ob- 
served also  that  while  a  single  muscle,  the  biceps,  is  in- 
serted on  the  outer  side,  there  are  four  muscles  (sartorius, 
gracilis,  semitendinosus,  and  semimembranosus)  Figs. 
^  3084and  3085),  in- 

serted upon  the 
inner  side,  the  in- 
sertion running 
from  the  tuberos- 
ity of  the  tibia 
some  distance 
down  the  shaft. 
The  consequence 
of  this  would  nat- 
urally be  to  give 
more  range  of 
motion  to  the  in- 
ner condyle,  and 
an  examination  of 
the  joint  surfaces 
shows  that  they 
are  correspond- 
ingly shaped  to 
that  end. 

The  inner  con- 
dyle (Fig.  3083)  is 
bent  not  only 
from  before  bacli- 
ward,  but  also 
from  side  to  side 
like  the  half  of  a 
horseshoe,  and 
roughly  corre- 
sponds to  a  cone 
whose  apex  is  at 
the  insertion  of 
the  posterior  cru- 
cial ligament.  The 
outer  condyle  is 
bent  only  in  one 
direction,  but  its 
surface  c  o  r  r  e  - 
sponds  in  a  sim- 
ilar way  to  a  cone 
whose  apex  is 
somewhere  within 
the  anterior  cru- 
cial ligament. 
There  is  thus  seen 
to  be  a  provision 
for  a  double  mo- 
tion of  the  inner  condyle,  a  back-and-forth  hinge  action, 
and  a  rotation  around  the  outer,  while  only  the  hinge 
motion  has  shaped  the  outer  condyle.  The  peculiar  action 
of  these  surfaces  does  not  admit  of  their  being  fitted  into 
a  socket,  regular  and  invariable  in  form.  There  are  ac- 
cordingly developed  around  the  edge  of  the  correspond- 
ing portions  of  the  tibial  surface  two  fibro-cartilages, 
called  the  external  and  internal  semilunar  (Pig.  3083). 
These  are  loosely  attached,  running  at  either  end  into 
fibrous  tissue  which  is  inserted  In  front  and  behind  the 
tibial  spine,  and  along  their  circumference  being  com- 
paratively loose,  merely  united  with  the  capsule.  Syno- 
vial membrane  covers  both  their  upper  and  their  lower 
surfaces,  so  that  they  are  freely  movable.  They  corre- 
spond in  a  general  way  to  the  impression  made  by  the 
heads  of  the  condyles,  but  their  elasticity  is  such  that, 
whenever  the  condyles  move  and  twist,  they  follow  their 
movements. 

The  general  capsule  of  the  joint  (Figs.  3084  and  3086) 
is  very  extensive,  reaching  above  and  below  beyond  the 
articular  surfaces  of  the  femur  and  tibia,  and  blending 
with  the  tendons  of  the  surrounding  muscles  and  their 
fascial  insertions.  It  is  thinnest  just  above  tlie  patella 
on  either  side  of  the  tendon  of  the  quadriceps,  and  here 
it  is  that  effusion  is  most  likely  to  show.  The  extent  of 
the  joint  cavity  upward  is  here  so  great  that  the  serious 


Fig.  3084.— Anterior  Surface  ol  the  Knee-joint. 
(Sappey.)  1,  Llgamentum  patellae;  3,  Its 
expansion  over  the  patella ;  3,  its  insertion 
upon  the  tibia ;  4,  tendon  ol  the  quadriceps 
extensor  femoris;  5,  external  lateral  liga^ 
ment ;  6,  its  insertion  upon  the  head  of  the 
fibula;  7,  tendon  of  the  popllteus;  8,  in- 
ternal lateral  ligament ;  9,  tendon  of  the  ad- 
dnctor  magnus ;  10,  fascial  expansion  of  the 
internal  hamstring  tendons  (potte  d'oie); 
11,  tendon  of  the  sartorius ;  12,  tendon  of  the 
gracilis ;  13,  tendon  of  the  semitendinosus ; 
14,  internal  semilunar  flbro-cartilage;  15, 
the  upper  synovial  cavity  of  the  joint ;  16, 
lower  synovial  cavity,  separated  from  the 
preceding  by  the  flbro-cartilage. 


mistake  has  been  made  of  opening  a  fluctuating  tumor 
here,  thereby  entering  tlie  cavity  and  endangering  the 
limb.  The  tendon  of  the  quadriceps  passes  down  in 
front  to  'the  patella  (properly  considered  as  a  sesamoid 
bone,  developed  in  its  substance),  and  is  continued  on, 
beyond  that  bone,  to  the  tuberosity  of  the  tibia  as  the 
llgamentum  patellae  (see  Fig.  3084).  The  whole  system 
answers  the  purpose  of  an  anterior  ligament  to  the  joint. 

Of  the  lateral  ligaments  (Figs.  3086  and  3087),  the  ex- 
ternal is  the  shorter,  and  of  the  shape  of  a  rounded  cord, 
which  maybe  felt  on  the  outer  side  of  the  leg  just  above 
the  head  of  the  fibula;  the  inner  is  longer  and  flatter, 
giving  more  latitude  of  motion.  The  points  of  their 
origin  from  the  femoral  condyles  are  in  the  axis  of  the 
cones  described  by  the  surfaces.  They  are  not,  like  the 
lateral  ligaments  of  the  elbow-joint,  tense  in  every  posi- 
tion, but  allow  the  twisting  motion  of  the  tibia  above 
mentioned.  A  second  or  short  external  lateral  ligament 
Is  also  described,  passing  from  the  condyle  of  the  femur 
in  connection  with  the  head  of  the  gastrocnemius,  and 
inserted  into  the 
styloid  process  of 
the  fibula.  It  Is 
not  constant.  Be- 
hind, the  capsule  is 
broad  and  sheet-like 
(Fig.  3085),  receiv- 
ing fascial  expan- 
sions from  the 
tendons  of  the  semi- 
membranosus and 
popllteus.  The 
band  from  the 
semimembranosus 
is  sometimes  de- 
scribed as  the  pop- 
liteal ligament,  and 
the  whole  sheet  as 
the  posterior  liga- 
ment of  Winslow. 
It  is  everywhere  of 
sufficient  thickness 
to  resist  the  irrup- 
tion of  abscesses 
from  the  popliteal 
space  into  the  joint, 
but  pus  has  been 
known  to  burrow 
from  the  synovial 
cavity  outward  be- 
low the  popliteal 
ligament.  This 
posterior  sheet  of- 
fers the  principal 
obstacle  in  con- 
tracted knee,  when 
associated  with 
fibrous  ankylosis. 
This  is  probably 
owing  to  the  fact 
that  it  contains  but 
little  elastic  tissue, 
and  an  increase  of 
the  white  fibrous 
elements  produces, 
as  elsewhere  in  the 
body,  a  certain 
amount  of  contrac- 
tion. 

The  synovial 
membrane  is  very 
extensive,  passing 
beyond  the  articu- 
lar surfaces  above, 
and  traceable  therefrom  downward  on  either  side  to  the 
semilunar  cartilages  forming  the  ligamenta  alaria  before 
mentioned.  There  is  here,  interposed  between  the  mem- 
brane and  the  llgamentum  patellae,  a  large  pad  of  fat,  from 


Fig.  3085.— Posterior  Surface  of  the  Knee- 
joint.  (Sappey.)  1,  1,  Internal  lateral 
ligament;  2,  tendon  of  the  semimem- 
branosus ;  3,  its  anterior  or  reflected  por- 
tion ;  4,  its  middle  portion  attached  to  the 
posterior  part  of  the  internal  tuberosity  of 
the  tibia.  From  this  middle  portion  two 
expansions  extend ;  one  reachijs  the  lower 
part  of  the  internal  tuberosity,  the  other  is 
continuous  with  the  aponeurosis  of  the 
popllteus ;  5,  posterior  portion  of  the  ten- 
don of  the  semimembranosus.  It  forms  a 
posterior  ligament  directed  upward  and 
outward,  to  be  inserted  upon  the  external 
condyle ;  6, 7,  fibres  of  this  tendon  directed 
vertically  upward ;  8,  tendon  of  the  ad- 
ductor magnus ;  9,  tendon  of  the  internal 
head  of  the  gastrocnemius;  10,  orifice 
often  found  in  the  fibrous  capsule  over  the 
internal  condyle ;  11,  external  lateral  ligar 
ment;  12,  tendon  of  the  popllteus;  13, 
tendon  of  the  biceps ;  14,  tendon  of  the 
external  head  of  the  gastrocnemius ;  15, 
the  posterior  superior  tibio-flbular  liga- 
ment. 
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which  there  passes  backward  to  the  intercondylar  notcli 
a  process  of  connective  tissue,  the  ligamentum  mucosum 
(Fig!  3088).  After  covering  the  upper  side  of  the  semilu- 
nar cartilages  the  synovial  membrane  passes  to  their  under 
surfaces,  and  from  thence  on  to  the  upper  surface  of  the 
1  ibia.  There  are  several  openings  by  which  the  synovial 
sac  cornmunicates  with  the  neighboring  bursse.  The  prin- 
cipal one  is  above,  where  is  a  large  oriflce,  nearly  constant, 
opening  into  the  bursa  subcruralis  (Figs.  3086  and  3087). 
Another,  always  found,  communicates  with  the  bursa 
under  the  tendon  of  the  popliteus  (Fig.  3083),  and  from 
this  there  is  an  occasional  diverticulum  connecting  with 
the  superior  tibio-flbular  articulation.  A  third  commu- 
nication is  with  the  large  bursa  under  the  internal  head 
of  the  gastrocnemius.  Many  other  bursae  are  found  near 
the  joint  (see  article  on  Bursm,  vol.  II.),  and  some  of 
them  may  occasionally  connect,  so  that  extreme  care  is 
always  required  in  operations  in  this  region,  lest  the 
opening  of  one  of  these  sacs  should  involve  the  joint 
cavity. 

The  movements  of  the  patella  are  not  only  gliding, 
but  slightly  rolling  or  coaptative.  The  bone  is  adapted 
to  the  shape  of  the  hollow  between  the  condyles  by  a 
ridge  which  divides  it  into  two  unequal,  lateral  portions. 
Bach  of  these  is  again  divided  into  facets,  so  that,  taken 
from  above  downward,  the  contact  of  the  bone  with  the 
femur  is  but  slight,  especially  during  flexion.  It  is  this 
circumstance  that  causes  the  frequent  fracture  of  the 
patella  by  muscular  action.    It  forms  a  wedge-like  body. 


edge.     Any  sudden  jerk  in  this  position  has  the  same 
effect  upon  the  bone  as  a  sudden  shock  upon  a  stick  over 


3™2S?iS„n^.  IB  17  tendon  o(  the  semimembranosus;  18,  Its 
Sle  Plon  ■  il;  ti'nd^ Tt h?  Internal  head  of  the  pra^trocne- 
mius;  2»,  the  popliteus. 

in  contact  with  the  articular  surface  o"ly  j^y  f^  °^™^, 
edge,  and  the  tendinous  attachments  ^'."tiv  ovef  tWs 
to  pull  at  right  angles  to  each  other  directly  over  this 


FIG.  3087.— View  ol  the  Knee-joint  from  the  Outer  Side.  (Sappey.) 
1,  External  lateral  ligament;  2,  its  attachment  to  the  external  con- 
dyle;  3,  its  attachment  to  the  external  part  of  the  h^d  of  the  flhula ; 
4,  tendon  of  the  popliteus ;  5,  tendon  of  the  biceps ;  6,  ifa  attachment 
to  the  styloid  process  of  the  flbula;  7,  the  antenor  or  reflected  part 
of  this  tendon,  passing  under  the  external  lateral  ligament,  to  be 
inserted  upon  the  internal  tuberosity  06  the  tibia  above  tlie  antenor 
ligament  of  the  superior  tlbio-flbular  articulation ;  8,  tendon  of  the 
external  head  of  the  gastrocnemius;  9,  antenor  ligaments  of  the 
superior  tibio-flbular  articulation;  10,  hgamentum  patellae,  11, 
bursa  subpatellaris ;  12,  coUection  of  fat  which  Alls  the  antenor  part 
of  the  intercondylar  noteb.  On  each  side  it  passes  beyond  the  hga- 
mentum patella! ;  13,  external  semilunar  flbro-cartllage ;  14,  the 
suoerlor  synovial  cavity,  opened  te  show  how  it  terminates  upon  the 
ISpSor  Idle  of  the  flbJi-cartilage ;  15.  taIe™rsyno™i  cavity  a^ 
opened  to  show  its  relation  to  the  same  flbro-cartllage ,  18,  bursa 
subcruralis. 

the  edge  of  a  table.     It  is  not  strange,  therefore,  that  it 
is  more  frequently  broken  by  muscular  action  than  any 

other  bone  in  the  body.  ^   ~    ^      t.^    ■„:„,. 

Atmospheric  pressure  is  not  without  effect  on  the  joint. 
In  conditions  of  health  it  holds  the  patella  firmly  down 
and  prevents  its  dislocation. 
In  cases  of  opening  the  joint, 
or  where  there  is  effusion,  the 
bone  becomes  much  more 
movable  laterally,  and  may 
be  spontaneously  dislocated. 

The  movement  of  the  tibia 
upon  the  femur  is  such  that, 
with  flexion  and  extension,  a 
slight  degree  of  rotation  al- 
ways takes  place.  This  is 
due  to  the  peculiar  shape  of 
the  condyles  above  men- 
tioned, and  to  the  pull  of  the 
muscles.  The  joint  cannot, 
therefore,  be  said  to  be  a 
perfect  hinge,  there  being  a 
considerable  amount  of  lat- 
eral motion.  This  is  most 
free  in  the  semiflexed  state, 
and    may    then   amount    to 


Fig, 


„.— Sagittal   Section  of 
the  Knee-joint. 
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forty  degrees.  It  is  sometimes  called  pronation  (wliicli 
turns  the  toes  in),  and  supination  (turning  them  out), 
but  is  not  produced  by  the  same  mechanism  as  the  mo- 
tions of  the  same  name  in  the  elbow-joint.  The  move- 
ments of  flexion  and  extension  do  not  exceed  an  arc  of 
one  hundred  and  sixty  degrees. 

The  joint  is  copiously  supplied  with  vessels  from  the 
femoral,  popliteal,  and  anterior  tibial  arteries.  The 
nerves  are  from  both  the  sacral  and  the  lumbar  plexuses, 
the  former  through  the  sciatic,  the  latter  through  the 
anterior  crural  and  obturator.  It  is  interesting  to  note 
that  interference  with  these  nerves  at  any  part  of  their 
coiu'se,  or  centrally,  is  followed  by  pain  in  the  knee.  The 
phenomenon  known  as  "hysterical  knee-joint,"  in  which 
there  is  pain  accompanied  by  no  lesion  in  the  joint  prop- 
er, is  usually  thus  explained.  Pi-arik  Baker. 

KNEE-JOINT,  CONGENITAL    DISLOCATIONS    OF. 

See  Hip-joint,  Congenital  Dislocations  of. 

KNOCK-KNEE.— (Synonyms:  Genu  Valgum,  In-Knee.) 
In  the  erect  posture  the  femora  whose  upper  extremities 
are  separated  by  the  pelvis,  incline  slightly  inward  to 
the  knee,  forming  angles  at  this  point  opening  outward 
of  about  one-hundred  and  seventy-two  degrees^  The 
angle  varies  with  the  breadth  of  the  pelvis,  and  in  adult 
females,  what  may  be  called  normal  genu  valgum,  is 
often  present.  In  compensation  for  the  inclination  of  the 
femur  the  internal  condyle  is  slightly  longer  than  the 
external;  thus  the  plane  of  the  knee-joint  is  horizontal. 

If  the  inward  projection  of  the  knees  is  increased  to 
deformity  the  tibise  are  no  longer  perpendicular,  and  in 
the  erect  posture  the  feet  are  separated  when  the  knees 
are  in  contact.  In  other  words,  the  knees  are  in  con- 
tact when  the  feet  are  in  the  proper  attitude  for  walking, 
hence  the  term  knock-knee. 

In  the  slighter  grades  of  knock-knee,  due  in  great  part 
to  laxity  of  the  ligaments,  the  deformity  appears  only  in 


■Typical  Eacbltlc  Knock-knees. 


the  upright  iiosture  but  in  more  marked  cases  it  persists 
when  the  weight  of  tlie  body  is  removed  because  it  s 
caused  by  distortion  of  the  bones 

_  As  has  been  stated,  in  the  normal  subject  the  inward 
inclination  of  the  femur  is  compensated  by  the  greater 
ength  of  the  mternal  condyle;  and  in  the  deformity  of 
knock-knee  the  plane  of  the  knee-joint  is  still  presei^'ed 
by  what  is  apparently  a  further  elongation  of  this  part 
of  the  bone.     In  fact,  it  was  thought  at  one  time  tha 
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the  cause  of  knock-knee  was  hypertrophy  of  the  internal 
condyle,  but  it  is  now  generally  accepted  that  the  appar- 
ent lengthening  is 
caused  by  deformity 
of  the  lower  extrem- 
ity of  the  shaft  of  the 
femur.  This  is  bent 
with  the  convexity 
inward,  so  that  the 
epiphyseal  line  has 
an  increased  obliq- 
uity. Thus  it  is  ap- 
parent that  the  in- 
ternal condyle  is 
lowered  by  a  deform- 
ity of  the  shaft  of 
the  femur  and  not  by 
a  change  in  the  epi- 
physis itself. 

In  most  instances 
there  is  a  similar,  al- 
though  usually 
slighter,  deformity  of 
the  upper  extremity 
of  the  tibia,  so  that 
when  the  bone  is 
placed  in  the  perpen- 
dicular position  its 
internal  condylar  sur- 
face is  higher  than 
the  external.  In 
rather  unusual  cases 
the  deformity  may  be 
confined .  practically 
to  the  tibia. 

In  addition  to  these 
direct  deformities 
there  is  a  more  or  less 
constant  change  in 
the  relation  of  the 
two  bones,  the  femur 
is  rotated  inward  and 
the  tibia  is  rotated 
outward.  In  some 
instances  there  is  a 
certain  degree  of 
over-extension  at  the  knee ;  this  is  more  often  observed 
in  the  adolescent  type,  which  is  more  directly  dependent 
upon  laxity  of  ligaments.  In  the  ordinary  form  of  ra- 
chitic knock-knee  in  childhood,  however,  the  typical  atti- 
tude is  one  of  slight  flexion  of  the  knees,  and  in  well- 
marked  cases  there  may  be  limitation  of  the  range  of 
extension  at  the  knee  and  at  the  hip  also. 

The  deformity  of  knock-knee  is  most  marked  when  the 
limb  is  fully  extended,  because  the  shortened  tissues  on 
the  outer  aspect  of  the  joint  become  tense  and  because 
the  outward  rotation  of  the  tibia  is  increased.  As  the 
leg  is  flexed  the  deformity  lessens,  and  in  complete  flex- 
ion it  disappears.  This  is  explained  by  the  fact  that  the 
posterior  surface  of  the  condyles  is  not  affected  by  the 
deformity  of  the  shaft,  while  the  relaxation  of  the  liga- 
nienls  and  the  outward  rotation  of  the  femora  permit  the 
tibite  to  become  parallel  with  one  another.  Thus  slight 
flexion  at  the  knees,  which  lessens  the  deformity,  is  the 
attitude  which  is  often  unconsciously  assumed  bv  pa- 
tients. 

The  outward  inclination  of  the  leg  increases  the  strain 
upon  the  foot  and  tends  to  induce  the  attitude  of  valgus, 
and  rachitic  Imock-knee  in  the  progressive  stage  is 
almost  always  accompanied  by  flat-foot.  After  recovery 
from  the  local  or  constitutional  weakness  the  efforts  of 
the  patient  to  restrain  the  abnormal  separation  of  the  feet 
may  induce  the  opposite  attitude  of  inversion.  In  fact, 
extreme  knock-knee  is  usually  accompanied  by  a  shght 
degree  of  fixed  varus,  And  in  the  mildest  type  of 
knock-knee  this  compensatory  effort  of  nature,  shown  by 
the  so  called  pigeon-toed  walk,  may  be  the  most  notice- 
able symptom  of  the  deformity. 


Fig.  3090.— Knock-knee  and  Bow-leg. 
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As  a  rule,  genu  valgum  is  bilateral,  but  not  infre- 
quently it  IS  unilateral,  and  again  unilateral  knock-knee 
may  be  accompanied  by  outward  bowing  of  its  fellow. 

In  the  slighter  de- 
grees of  rachitic 
deformity  out- 
ward bowing  of 
the  tibia  may  ac- 
company inward 
inclination  at  the 
knee.  Thus,  in- 
knee  and  bow -leg 
may  be  present  in 
the  same  limb.  In 
the  marked  distor- 
tions of  the  lower 
extremity  that  are 
the  result  of '  ra- 
chitis the  bones 
may  be  bent  and 
twisted  in  various 
directions.  For 
example,  the  fem- 
ora may  be  bent 
forward  and  out- 
ward, above  and 
Inward,  and  back- 
ward below;  the 
tibise  may  be  bent 
inward  above  and 
outward  and  for- 
ward below.  This 
is  sometimes 
called  "cork- 
screw "  distortion, 
of  which  the  out- 
ward expression 
is  knock-knee. 

In  the  more  ex- 
treme deformities 
caused  by  rachitis 
the  shape  as  well 
as  the  contour  of  the  bones  is  changed.  For  example, 
the  internal  border  of  the  tibia  may  become  very  prom- 
inent at  its  upper  extremity  and  project  beneath  the  skin 
like  an  exostosis.  A  change  in  the  contour  of  the  fibula 
accompanies  and  corresponds  to  that  of  the  tibia,  but  it 
is,  as  a  rule,  less  marked. 

Pathology. — In  rachitic  knock-knee,  the  changes  in 
the  bones  and  in  the  epiphyseal  cartilages  are  character- 
istic of  that  disease.  In  the  milder  degrees  of  deformity, 
however,  aside  from  the  change  in  shape  and  the  accom- 
panying transformation  of  the  internal  structure  of  the 
bones,  there  is  little  that  is  noteworthy.  The  tissues  on 
the  internal  aspect  are  relaxed,  those  on  the  outer  side, 
the  lateral  ligaments,  the  capsule,  and  the  biceps  muscle, 
are  contracted.  Within  the  joint  slight  changes  in  the 
articulating  surfaces  of  the  bones  and  evidences  of 
chronic  irritation  of  the  synovial  membrane  are  sometimes 
seen. 

Symptoms. — The  deformity  and  the  effects  of  the  de- 
formity on  the  gait  and  attitude  are  the  most  important 
symptoms,  as  they  are  of  other  distortions  of  similar  origin. 
The  gait  of  the  patient  with  well-marked  genu  valgum  is 
peculiarly  awkward  and  shambling.  The  knees  "inter- 
fere "  and  must  be  assisted,  as  it  were,  in  the  effort  to 
pass  one  another  in  walking.  In  the  slighter  cases  the 
thigh  is  abducted  and  rotated  outward  at  the  moment  of 
passing  its  fellow,  the  movement  being  then  reversed,  as 
it,  in  its  turn,  supports  the  weight;  but  in  the  more 
severe  type  this  voluntary  effort  of  the  muscles  of  the 
leg  is  not  sufficient,  and  the  body  is  swayed  from  side  to 
side,  the  legs  being  alternately  swung  outward  and  lifted 
past  one  another. 

In  unilateral  knock-knee,  the  leg  being  shortened  by 
the  distortion,  a  limp  replaces  the  swaying  gait. 

Etiology. — Knock -knee  is  a  deformity  characteristic 
of  weakness.     The  distortion  is  an  exaggeration  of  the 


Fig.  3091.— Adolescent  Knock-knee. 


attitude  of  rest,  and  it  may  be  assumed  that  in  many  in- 
stances the  more  or  less  constant  assumption  of  the  pas- 
sive attitude,  induced  probably  by  weakness  of  the  sup- 
porting muscles,  is  the  cause  of  the  deformity,  the  changes 
m  the  contour  and  in  the  internal  structure  of  the  bones 
being  simply  adaptations  to  the  habitual  posture.  In  the 
great  majority  of  tlie  cases  the  direct  cause  of  the  distor- 
tion IS  rachitis,  and  it  develops  thei'efore  when  the  erect 
posture  is  assumed.  In  such  instances  a  common  attitude 
of  the  weak  child  is  slight  flexion  at  the  three  joints  of 
the  lower  extremity,  tlie  knees  being  in  contact  with  one 
another.  To  the  habitual  assumption  of  a  somewhat 
similar  attitude  is  ascribed  the  frequency  of  knock-knee 
among  adolescent  and  adult  bakers.  It  is  probable  also 
that  postures  assumed  by  the  weak  child  in  sitting  and 
creeping  before  it  begins  to  walk  may  determine  the  cljar- 
acter  of  the^subsequent  distortion  when  weight  is  thrown 
upon  the  limb.  One  of  the  explanations  of  combined 
bow-leg  and  knock-knee  is  that  the  child  has  been  habit- 
ually held  upon  the  mother's  arm  in  a  manner  to  induce 
the  deformity  by  direct  pressure.  Typical  knock-knee 
is  a  deformity  of  childhood,  but  under  favoring  circum- 
stances it  may  develop  in  adolescence.  It  is  probable, 
however,  that  in  many  of  these  cases  a  slight  degree  of 
deformity  was  present  in,' childhood,  which  later  devel- 
oped to  noticeable  distortion.  Genu  valgum  may  be  in- 
duced directly  by  traumatism  or  by  disease,  and  it  may 
be  a  secondary  or  compensatory 
effect  of  deformity  at  the  hip-  or 
ankle-joint.  These  causes  are, 
however,  relatively  insignificant. 

Treatment. — -Treatment  of  the 
deformity  may  be  characterized  as 
expectant,  mechanical,  and  opera- 
tive. During  the  expectant  treat- 
ment the  cause  of  the  deformity, 
in  most  instances  rachitis,  should 
receive  proper  medicinal  and  die- 
tetic treatment.  If  possible  the 
direct  exciting  causes  of  the  de- 
formity should  be  removed ;  that 
is  to  say,  the  improper  attitudes 
or  the  predisposing  occupations 
should  be  discontinued. 

In  the  slighter  degrees  of  de- 
formity, more  particularly  in 
weak  or  rachitic  children,  the 
limbs  should  be  vigorously  mas- 
saged at  morning  and  at  night,  and 
forcibly  straightened.  The  latter 
procedure  is  conducted  as  fol- 
lows: The  patient  is  seated  in  a 
chair ;  the  leg  is  fully  extended  in 
order  to  make  the  deformity  as 
extreme  as  possible;  one  hand 
then  clasps  the  knee,  the  palm 
lying  against  its  inner  aspect ;  the 
calf  is  grasped  firmly,  and  the 
limb  is  gently  straightened  over 
the  fulcrum  formed  by  the  palm 
of  the  hand.  This  manipulation 
should  be  continued  with  gradu- 
ally increasing  force,  although 
not  to  the  extent  of  causing  pain, 
for  ten  minutes,  at  least  twice  a 
day,  and  oftener  if  possible.  This 
type  of  knock-knee,  which  is  in 
itself  an  indication  of  weakness,  is 
usually  accompanied  by  flat-foot ; 
thus  the  soles  of  the  shoes  should 
be  made  thicker  on  the  inner  bor- 
der, as  is  described  in  the  treat- 
ment of  weak  foot.    If  possible 

the  patient  should  be  instructed  to  walk  with  the  feet 
parallel  with  one  another,  and  tip-toe  or  other  exercises 
in  which  the  limbs  are  fully  extended  should  be  en- 
couraged. A  careful  record  of  the  deformity  should  be 
kept  during  this  tentative  treatment,  and  if  there  is  some 


Fie.  3093.  — The  TSomas 
Knock-knee  Brace. 
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improvement  one  is  justified  in  delaying  more  radical 
measures. 

There  is,  practically  speaking,  no  spontaneous_  out- 
growth of  knock-knee  deformity,  such  as  is  not  infre- 
quently observed  in  the  opposite  distortion  of  bow-leg. 

Treatment  by  B?-aces.— The  most  efficient  brace  in  the 
treatment  of  genu  valgum  is  the  simple  straight  steel  bar 
or  splint  extending  from  the  trochanter  to  the  heel  of  the 
shoe,  without  joint  at  the  knee.  The  greater  efficacy  of 
the  rigid  bar  as  compared  with  the  jointed  brace  is  ex- 
plained by  the  fact  that  the  rectifying  force  acts_  con- 
stantly when  the  joint  is  fixed,  preventing  the  attitude 
of  flexion  so  characteristic  of  the  deformity. 

The  simplest  and  cheapest  brace  is  that  of  Thomas 
(Fig.  3093),  which  consists  of  a  hght  steel  bar  provided 
with  a  pad  at  its  upper  end  for  pressure  against  the  tro- 


FlG.  3093.- 


-Tlie  Modified  Thomas  Brace  with  Pelvic  Band,  showing 
Over-correction  ol  Deformity. 


chanter,  while  the  lower  rounded  extremity  is  turned 
inward  at  a  right  angle,  to  pass  through  the  heel  of  the 
shoe.  The  knee  is  fixed  by  a  posterior  bar  attached  to  a 
thigh  and  calf  band,  as  illustrated  in  the  figure.  When 
the  brace  is  applied  the  knee  is  drawn  backward  and  out- 
ward, and  is  attached  firmly  to  the  brace  by  a  roller 
bandage. 

In  the  more  extreme  cases,  in  which  the  knees  and  thighs 
are  habitually  flexed,  the  addition  of  a  pelvic  band  at- 
tached to  the  uprights  by  a  free  joint  at  the  hips,  adds  to 
the  comfort  and  efficiency  of  tlie  apparatus,  as  the  atti- 
tude of  the  feet  can  be  regulated  by  twisting  the  uprights 
slightly,  or  the  pelvic  band  may  be  divided,  the  two 
halves  being  attached  to  one  another  by  straps  and  buckles 
(Fig.  3093).  The  uprights  may  be  bent  somewhat  in- 
ward at  first,  and  as  the  legs  become  straighter  they  are 
straightened  and  finally  bent  outward  to  allow  for  the 
over-correction  of  the  deformity.  Twice  a  day  the  braces 
should  be  removed  to  allow  massage,  manipulation,  and 
voluntary  exercises  of  the  legs.  In  most  cases  the  braces 
are  not  employed  at  night,  although  the  rectification  of 
the  deformity  may  be  hastened  by  their  constant  use.  It 
is  of  course  evident  that  mechanical  treatment  would  be 


more  effective  if  the  child  were  not  allowed  to  stand ;  as 
a  rule,  however,  the  brace  must  be  employed  as  an  am- 
bulatory appliance. 

If  the  deformity  is  unilateral  so  that  a  brace  is  required 
for  one  leg  only,  the  other  shoe  should  be  raised  by  a 
cork  sole  about  three-quarters  of  an  inch  in  thickness  to 
make  walking  easier.  Children  soon  become  accustomed 
to  the  braces  and  walk  easily  in  spite  of  the  absence  of 
joints. 

The  duration  of  the  brace  treatment  depends  of  course 
upon  the  degree  of  the  deformity  and  the  age  of  the 
child ;  from  six  months  to  a  year  is  the  ordinary  period. 
Cure  is  assured  by  the  gradual  adaptation  of  the  parts  to 
the  new  static  conditions,  and  by  the  transformation  of 
the  internal  structure  of  the  bone  which  accompanies  the 
rectification  of  the  deformity.  When  the  braces  are  dis- 
carded attention  should  be  paid  to  the  attitudes,  and  ex- 
ercises and  massage  should  be  continued  with  the  aim  of 
strengthening  the  muscles  of  the  limb. 

If  the  bones  are  very  flexible,  as  in  deformity  due  di- 
rectly to  rachitis  in  young  children,  it  may  be  corrected 
rapidly  by  the  repeated  application  of  plaster  bandages. 
This  method  is  not  often  employed  except  in  dispensary 
practice.  t 

Operative  Treatment. — Immediate  correction  of  deform- 
ity, when  it  is  at  all  marked,  is  as  a  rule  indicated  after 
the  age  of  three  or  four  years.  For  although  it  may  be 
possible  to  correct  the  distortion  by  mechanical  treat- 
ment in  cases  far  beyond  this  limit  of  age,  yet  the  time 
required  and  the  incidental  discomfort  exclude  it  from 
consideration  in  all  but  very  exceptional  cases.  Imme- 
diate correction  of  the  deformity  may  be  attained  by  oste- 
otomy or  by  osteoclasis. 

Onteotomy. — The  so-called  subcutaneous  osteotomy  is 
the  operation  of  choice.  The  limb  having  been  prepared 
in  the  usual  manner  is  semiflexed  and  the  inner  surface 
of  the  knee  is  placed  on  a  sand  bag.  With  the  fingers 
the  femur  is  firmly  grasped  just  above  the  condyles  so 
that  the  size  and  position  may  be  accurately  determined, 
and  a  sharp  osteotome  about  the  size  of  a  lead  pencil  is 
forced,  with  its  cutting  edge  parallel  with  the  axis  of  the 
leg,  down  to  the  bone,  at  a  point  about  one  and  a  half 
inches  above  the  tuberosity  of  the  external  condyle. 
While  it  is  held  firmly  in  position  against  the  bone,  it  is 
turned  to  the  transverse  direction  and  is  then  driven 
through  the  cortex.  When  it  enters  the  medullary  canal, 
as  is  made  evident  by  the  lessened  resistance,  it  is  partly 
withdrawn  and  moved  slightly  to  one  side  and  the  other 
and  driven  through  the  cortical  substance,  until  with 
gentle  force  the  bone  may  be  fractured.  The  osteotome 
is  then  withdrawn,  the  minute  wound  is  covered  with  a 
pad  of  dry  gauze,  or,  if  the  oozing  be  profuse,  it  may  bo 
closed  with  a  catgut  suture.  The  deformity  is  then  over- 
correcte,d  by  bending  the  cortex  on  the  inner  side  and 
opening  a  wedge-shaped  gap  in  the  bone,  sufficient  to 
make  the  patient  somewhat  bow-legged  when  the  plaster 
bandage  is  applied.  If  the  deformity  is  double,  both 
limbs  are  operated  upon,  and,  in  order  to  assure  better 
fixation,  it  is  the  rule  to  apply  a  spica  bandage,  double 
or  single  as  the  case  may  be,  which  includes  the  foot  as 
well. 

The  plaster  bandage  is  continued  for  from  four  to  six 
weeks,  and  it  is  then  usually  supplemented  by  a  brace. 
This  may  be  worn  with  advantage  for  several  months, 
because  of  the  laxity  of  the  ligaments  of  the  knee-joint 
which  is  usually  present  in  this  type  of  marked  deform- 
ity of  rachitic  origin.  In  less  marked  cases,  particularly 
those  in  older  subjects,  the  support  is  unnecessary.  Mas- 
sage and  exercises  during  the  stage  of  recovery  should  be 
employed  if  possible. 

In  the  more  extreme  cases  of  general  rachitic  deform- 
ity of  the  lower  extremity  in  which  the  tibia  is  implicated, 
in  addition  to  the  femoral  osteotomy  it  may  be  necessary 
to  remove  a  cuneiform  section  of  bone  from  the  inner 
side  of  the  tibia  just  below  the  epiphysis.  In  such 
cases  it  is  better  to  perform  the  second  operation  at  a 
later  time  in  order  that  the  effect  of  the  first  procedure 
may  be  observed. 
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Osteoclasis.— Osteoclasis  by  means  of  the  Grattan  oste- 
oclast is,  from  the  standpoint  of  tlic  result,  an  equally 
eflicient  treatment.  With  this  instrument  the  bone  may 
be  broken  above  the  condyles  at  the  desired  point. 

The  adolescent  type  of  genu  valgum  is  not  often  ex- 
treme, and  as  a  rule  the  distortion  of  the  bone  is  compar- 
atively slight,  the  deformity  being  exaggerated  by  laxity 
of  ligaments  and  by  the  habitual  attitude.  In  the  more 
chronic  cases  osteotomy  above  the  condyles  may  be  per- 
formed in  the  manner  described,  but  in  Berlin  and  Vienna 
where  the  deformity  is  more  common  than  in  New  York, 
other  procedures  are  often  employed. 

One  method  is  that  of  WollE,  who  by  means  of  the 
"Etappen  Verband,"  gradually  corrects  the  deformity. 

The  patient  is  anjesthetized,  and  the  limb  having  been 
carefully  protected  with  cotton,  particularly  about  the 
malleoli,  the  patella  and  the  inner  condyle  are  enveloped 
in  a  firm  plaster  bandage  reaching  from  the  malleoli  to 
the  pubes.  When  the  plaster  begins  to  harden  one  assist- 
ant steadies  the  pelvis,  another  holds  the  inner  condyle, 
while  the  operator  draws  the  leg  inward  with  moderate 
but  persistent  force  against  the  fulcrum  formed  by  the 
hand  of  the  second  assistant  and  holds  it  iirmly  in  the 
partly  corrected  position  until  the  bandage  is  hard. 
About  three  days  later  a  wedge-shaped  section  of  the 
bandage,  about  one  inch  in  width,  is  removed  from  the 
part  that  covers  the  inner  half  of  the  knee,  the  other  half 
of  the  bandage  being  simply  divided.  The  leg  is  then 
forced  inward  until  the  two  sections  are  again  brought 
into  contact.  The  position  is  retained  by  an  additional 
plaster  bandage  about  the  weakened  part.  This  procedure 
is  repeated  at  intervals  until  the  leg  is  completely  straight- 
ened, a  result  that  is  often  accomplished  in  a  few  weeks. 
No  ansesthetic  is  required  for  the  secondary  treatment. 
When  the  deformity  has  been  corrected  the  patient  is 
allowed  to  walk  about,  and  for  convenience  the  plaster 
bandage  is  divided  into  a  thigh  and  leg  part,  which  are 
attached  by  lateral  joints  incorporated  in  the  substance 
of  the  plaster,  so  that  movement  is  allowed.  This  ap- 
paratus must  be  worn  for  several  months,  and  is  of 
course  to  be  supplemented  by  massage  and  exercises. 

Another  means  of  correction  of  defoi-mity  without  open 
operation  is  that  employed  by  Lorenz,  what  he  calls 
"  Intraarticulare  modelirende  Redressement. "  In  this  op- 
eration the  deformity  is  reduced  under  anaesthesia  at  one 
sitting,  by  the  gradual  application  of  force  by  means 
of  his  osteoclast.  The  distortion  is  corrected  partly  by 
stretching  the  external  ligaments  and  partly  by  straight- 
ening the  bones.  A  plaster  bandage  is  worn  for  six 
weeks  when  it  is  replaced  by  a  jointed  brace.  As  a 
rule,  the  patient  is  alowed  to  walk  about  in  a  few  days 
after  the  operation.  Boj/al  Whitman. 

KOLA  (or  COLA)  NUT  .—(Semen  Kolm  oi  GoIcb;  Guru 
or  Oooroo  Nuts;  Bichy  or  Bis»y  Nuts;  Soudan  Coffee.) 
The  fresh  or  dried  cotyledons  of  Gola  vera  Schum.  or  of 
C.  acuminata  (Beauv.)  Schott.  (fam.  Stereuliacea). 
These  plants  are  medium-sized  trees  of  western  tropical 
Africa,  cultivated  there  and  elsewhere  in  tropical  regions 
and  extensively  naturalized  in  the  West  Indies.  The 
commercial  product  is  obtained  from  both  cultivated  and 
wild  trees  and  both  from  the  West  Indies  and  from  Africa. 
The  seeds  grow  from  one  to  three  in  each  of  the  four  to 
eight  cells  of  a  large  woody  capsule,  the  cells  of  which 
split  open  at  maturity.  The  seeds  possess  a  thick,  soft- 
ish  testa,  which  is  allowed  to  soften  by  partial  decay 
for  some  days,  when  it  is  removed.  The  cotyledons, 
two  in  the  flrst-named  species,  three  or  four  in  the  sec- 
ond, constitute  the  whole  of  "the  kernel.  This  kernel  is 
very  thoroughly  washed  in  the  purest  of  water.  If  to 
be  exported  in  an  undried  condition,  those  which  are  still 
entire  are  then  enwrapped  in  the  large  leaves  of  a  related 
species  and  packed  carefully  in  baskets.  If  kept  care- 
fully they  will  remain  fresh  for  many  weeks  and,  thus 
imported,  they  constitute  our  "fresh  kola."  Otherwise, 
they  are  dried  in  the  sun,  when  the  cotyledons  usually 
separate.  There  can  be  little  doubt  of  the  greater  activity 
and  superior  properties  of  the  undried  kernels. 


For  native  consumption,  they  are  used  entirely  in  the 
fresh  condition,  and  are  mostly  caused  first  to  enter  the 
incipient  stage  of  germination.  Opinion  differs  as  to 
whether  this  operation  changes  them  only  by  a  sweeten- 
ing process,  due  to  the  conversion  of  some  starch  into 
sugar,  or  whether,  as  claimed  by  the  natives,  their  ner- 
vine action  is  thus  increased. 

Description. — The  fresh  kernels  are  irregularly  ob- 
long, or  ovoid,  somewhat  incHned  to  be  bluntly  angled, 
slightly  compressed  one  way,  usually  with  a  slight  fis- 
sure indicating  the  division  of  the  cotyledon ;  about  one 
to  one  and  one-half  inches  long,  not  quite  so  broad  and 
about  two-thirds  as  thick.  The  surface  is  smoothish, 
somewhat  granular,  the  color  purple  to  brown,  the  text- 
ure tough-fleshy,  the  odor  somewhat  aromatic,  the  taste 
aromatic,  bitterish,  and  astringent.  In  the  dried  condi- 
tion, the  above  bodies  are  mostly  separated  into  halves, 
reduced  about  a  third  in  size  by  drying,  each  somewhat 
bent,  thus  becoming  irregularly  plano-convex,  or  the  flat 
side  even  a  little  concave.  The  edge  is  thin  and  quite 
sharp,  the  color  dark-brown,  the  outer  surface  granu- 
lar, the  inner  smooth,  the  consistency  hard  and  quite 
tough.  They  have  almost  no  odor  and  the  bitterness 
and  aroma  are  nearly  lost,  the  astringency  being  mostly 
retained. 

Constituents. — Much  effort  has  been  bestowed  upon 
attempts  to  determine  the  presence  of  constituents  which 
can  explain  the  remarkable  statements  which  have  been 
made  concerning  the  effects  of  the  native  use  of  kola,  but, 
as  usual  in  such  drugs,  these  constituents,  if  they  exist, 
are  elusive.  Besides  about  one-tenth  per  cent,  of  volatile 
oil,  forty  per  cent,  of  starch,  and  from  two  to  four  per 
cent,  of  tannin,  the  important  constituents  are  alkaloidal, 
to  the  extent  of  about  two  to  four  per  cent.  A  very 
slight  amount  of  this  alkaloid  is  theobromine,  the  re- 
mainder caffeine.  About  half  of  this  caffeine  exists  free, 
the  remainder  combined  with  the  tannin  (kola-tannin)  as 
kolanin.  Although  the  latter  compound  is  said  not  to  be 
a  glucoside,  yet  it  is  decomposed  by  a  special  enzyme, 
after  the  manner  of  glucosides  in  seeds.  A  peculiar 
coloring  matter,  Tcola  red,  is  also  yielded. 

Action  and  Uses. — Kola  is  to  the  native  of  Africa 
what  coca  and  mate  are  to  the  South  American,  and  mar- 
vellous tales  are  told  of  the  amount  of  work  and  fatigue 
that  the  African  is  enabled  to  endure  when  supported  by 
the  stimulating  properties  of  this  seed.  It  has  been  held 
in  the  greatest  esteem  from  time  immemorial,  and  is  now 
looked  upon  almost  as  a  necessity. 

In  addition  to  its  ordinary  use,  it  has  acquired  a  repu- 
tation as  a  specific  in  counteracting  the  depressing  and 
debilitating  effects  of  alcoholic  intoxication.  Experi- 
ments have  been  made  with  it  in  the  French  army  which 
prove  that  it  has  decided  stimulating  properties,  but  is 
in  no  sense  a  food. 

The  kola  nut  and  its  physiological  action  were  treated 
in  a  thorough  manner  by  Dr.  Monnet  in  1884,  under  the 
direction  of  Dr.  Dujardin-Beaumetz,  and  an  abstract  of 
his  thesis  was  published  in  the  Therapeutic  Gazette  in  the 
following  year.  The  physiological  and  therapeutic  ac- 
tions are  summed  up  by  him  in  the  following  conclusions : 

1.  Kola,  by  virtue  of  the  fcaffeine  and  theobromine 
which  it  contains,  is  a  tonic  of  the  heart,  whose  pulsa- 
tions it  accelerates,  while  it  increases  its  power  and  regu- 
lates its  contractions. 

"  2.  A  second  phase  of  its  action,  similar  to  that  of  digi- 
talin,  proves  it  to  be  a  regulator  of  the  pulse,  which 
revives  under  its  influence,  the  pulsations  becoming 
fuller,  and  less  numerous. 

3.  In  consequence  of  its  action  upon  arterial  tension, 
diuresis  is  increased,  and,  consequently,  kola  can  be  em- 
ployed to  good  advantage  in  cases  of  dropsy  with  cardiac 

lesion.  .        ,       i    i 

4.  It  might  be  deduced  from  observation  that  kola, 
which  acts  energetically  upon  cardiac  contractions,  and 
upon  the  contractiUty  of  muscles  of  organic  life,  would, 
on  the  other  hand,  have  a  paralyzing  influence  upon  the 
striated  muscles,  when  it  is  used  in  toxic  doses. 

5.  It  retards  tissue  metamorphosis  and  diminishes  the 
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excretion  of  urea  resulting  from  decomposition  of  azotic 
substances,  very  likely  by  exerting  a  special  action  upon 
the  nervous  system. 

6.  It  is  a  powerful  tonic,  through  the  principles  which 
it  contains,  and  its  employment  is  indicated  in  cases  of 
anaemia,  in  chronic  affections  associated  with  debility, 
and  in  convalescence  from  acute  disorders. 

7.  It  favors  digestion,  either  by  augmenting  the  secre- 
tion of  the  gastric  juice  (eupeptic),  or  by  acting  on  the 
fibres  of  the  stomach,  which  it  would  render  less  atonic 
in  cases  of  dyspepsia.  Under  its  influence,  rebellious 
anorexia  disappears  and  the  digestive  functions  become 
more  regular. 

8.  Finally,  it  is  an  excellent  anti-diarrhtta  remedy,  and 
has  rendered  great  service  in  chronic  diarrhoea  or  sporadic 
cholera,  although  its  action  could  not  be  explained 
physiologically. 

It  is  to  be  noted  that  the  above  results  were  doubtless 
reached  by  the  use  of  the  dried  kernels,  in  which  the 
kolanin  compound  is  in  decreased  amount.  The  ques- 
tion of  the  relative  action  of  free  caffeine,  and  of  the 
same  amount  taken  into  the  system  in  a  combined  state 
like  kolanin,  is  an  important  one.  It  appears  reasonable 
to  suppose  that  there  would  be  an  important  advantage 
in  degree,  if  not  in  kind,  if  the  latter  method  were  em- 
ployed; and  reports  must  be  judged  differently,  accord- 
ing to  which  of  the  two  forms  was  employed. 

Surgeon  R.  H.  Firth  publishes  (Practitioner,  July, 
1889)  some  very  practical  observations  made  upon  Brit- 
ish troops  and  natives  under  his  control,  and  concludes 
that  kola  is  in  no  sense  a  food,  and  that  its  physiological 
action  is  explained  by  the  contained  alkaloids;  when 
pure  and  not  too  old,  it  has  a  peculiar  stimulant  action 
upon  the  nervous  system,  temporarily  strengthening  the 
heart  beat,  and  increases  the  arterial  tension ;  taken  con- 
tinuously during  times  of  exertion  and  fasting,  it  pos- 
sesses some  power  of  warding  off  the  sense  of  mental  and 
physical  exhaustion.  This  power,  however,  is  not  so 
marked  as  some  observers  have  reported ;  in  the  convales- 
cence from  long  sickness,  its  value  is  not  apparent,  and 
its  alleged  antagonistic  action  to  alcoholic  sequelae  is  not 
capable  of  proof. 

The  use  of  kola  among  pedestrians  and  athletes  has 
gained  some  popularit}'  and  repute. 

As  a  therapeutic  remedy,  it  is  of  benefit  in  strengthen- 
ing the  weak  heart,  augmenting  the  general  flow  of  blood 
and  vascular  tension,  and  promoting  diuresis.  Its  tonic 
effect  has  also  proved  of  benefit  in  disturbances  of  the 
nervous  system  and  debihty  of  the  cerebro-spinal  centres, 
and  in  the  prostration  accompanying  and  following  se- 
vere fevers  and  protracted  illness.  As  a  remedy  for 
diarrhoea,  particularly  of  an  atonic  character,  it  has 
proved  of  decided  value.  The  combination  of  the  tan- 
nic acid  and  its  tonic  principles  makes  it  of  great  service 
in  this  disorder.  The  preparations  advised  are  the  alco- 
holic tincture,  the  elixir,  and  the  wine.  The  tincture  is 
made  by  exhausting  fresh  kola  with  five  parts  of  alcohol 
and  the  wine  by  macerating  the  same  proportions  of  kola 
m  wme  for  a  fortnight.  The  dose  is  from  one  to  two  or 
three  teaspoonfuls  three  times  a  day.  The  elixir  is  pre'- 
pared  by  diluting  the  alcoholic  preparations  with  equal 
proportions  of  syrup.  Henry  H.  RusTyy. 

KOOSSO.— Cusso.  Bravera.  "  The  dried  female  in- 
florescence of  i%«nja  abyssinica  (Bruce)  Gmelin.  (fam 
Hosaaem),"  U.  S.  P.  ^       ' 

This  is  a  large  and  handsome,  very  leafy  tree  with 
downy  twigs  and  very  silky  buds  and  young  leaves 

Description.— Mass  red-brown,  hairy  and  minutelv 
glandular,  consisting  of  panicles  varying  from  35  to  40 
cm  (10  to  16  in.)  long,  a  sheathing  bract  at  the  base  of 
each  branch,  and  two  rounded  bracts  near  the  base  of 
each  flower;  calyx  having  a  cup-shaped,  hairy  tube  and 
bearing  on  its  back  a  circle,  resembling  an  outer  calyx 
of  five  thickish  and  rigid,  spreading,  obovate,  purnle- 
veined  bracts,  which  are  larger  than  the  five  thinnish 
usually  shrivelled  and  incurved,  oval  calyx  lobes-  petals 
five,  delicate,  whitish,  oblong,  much  shorter  than  the 
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sepals,  caducous,  hence  often  wanting  in  the  drug;  sta- 
mens aborted ;  pistils  two,  the  one-ovuled,  ovoid  ovaries 
concealed  in  the  calyx  tube,  shorter  than  the  styles,  which 
are  exserted ;  stigmas  broad,  hairy ;  odor  slight,  agree- 
able ;  taste  bitter,  acrid,  and  nauseous. 

Cusso  in  the  form  of  loose  flowers,  usually  largely 
stamina te,  should  be  rejected. 

This  tree  is  a  native  of  Abyssinia,  where  it  grows 
abundantly  wild,  and  is  also  cultivated  about  villages 
and  roadsides  for  ornament.     Its  medical  use  was  also 


Fig.  3094.— Koosso  ;  Stamlnate  Flowers  Enlarged.    (Baillon.) 

introduced  about  1850  from  that  country,  where  every 
third  person  is  said  to  have  tapeworm,  and  where  it  has 
been  used  for  a  century  or  more.  The  detailed  descrip- 
tion of  the  flowers  and  panicles  given  above  covers 
its  description  as  a  drug.  The  whole  inflorescence  is 
taken  at  about  the  time  of  flowering  and  simply  dried 
and  packed.  Sometimes  it  comes  in  bales  or  large  cakes, 
but  more  generally  it  is  tied  in  rolls  somewhat  smaller 
and  shorter  than  the  arm.  The  pistillate  panicles  are 
easily  distinguished  by  their  large  epicalices  and  their 
reddish-brown  color,  and  are  known  as  "red  koosso." 
The  odor  is  slight,  fragrant,  and  tea-like;  taste  bitter  and 
disagreeable. 

Composition.  —By  distillation  with  water,  koosso  yields 
a  small  amount  of  essential  oil,  to  which  its  fragrance  is 
owing.  It  also  contains  nearly  one-fourth  its  weight  of 
tannic  acid  and  considerable  wax,  resin,  and  other  common 
vegetable  products.  Its  peculiar  active  principle,  how- 
ever, is  a  yellow  crystalline  substance,  kosiii  (of  Merck). 
It  is  tasteless,  insoluble  in  water,  nearly  so  in  alcohol, 
readily  soluble  in  chloroform  and  ether,  as  well  as  in 
alkalies,  from  which  latter  it  may  be  precipitated  by 
acids.  Kosin  is  permanent  in  the  air,  and  is  unquestion- 
ably the  principal  tsenicidal  agent  of  koosso. 

Use.— Koosso  has  long  been  a  popular  anthelmintic  in 
its  native  land,  and  since  its  introduction  here  has  ranked 
among  the  best  with  us.  Its  action  appears  to  be  directly 
toxic  to  the  worm,  and,  until  the  introduction  of  the  pel- 
letierine  from  pomegranate  bark,  was  not  only  one  of  the 
most  sure  to  bring  the  bulk  of  it  away  dead,  but  the 


FIG.  3095.— Koosso ;  PlsUUate  Flower  and  Section  Slightly  Enlarged. 
(Baillon.) 

most  certain  also  to  disengage  and  remove  the  "head." 
In  order  to  obtain  the  best  result  from  this,  as  well  as 
trom  any  other  anthelmiutic,  the  intestinal  canal  should 
be  well  emptied  of  its  contents  by  a  moderate  laxative- 
say  twenty-four  hours  before  administering  the  koosso  ;— 
then,  for  at  least  twelve  hours  previously,  no  food  what- 
ever excepting  a  glass  or  two  of  milk,  should  be  taken. 
Ihe  koosso  may  then  be  given,  when  the  patient  should 
be  kept  quiet  for  one  or  two  hours  after,  in  order  to  over- 
come the  nausea  or  vomiting  that  may  result.  Two  or 
three  hours  after  the  tsenicide  has  been  taken,  milk  or 
beet-tea  may  be  allowed,  and  five  or  six  hours  later  a 
solid  meal.    If  the  drug  be  given  in  substance  or  infusion 
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it  usually  acts  as  its  own  cathartic,  in  spite  of  the  large 
amount  of  tannin,  but  if  it  fails  to  do  so  in  six  or  eight 
hours  a  saline  should  be  given.  Koosso  is  especially  to 
be  recommended  for  the  different  varieties  of  tapev^orm ; 
for  the  round  and  seat  worms  there  are  better  medicines. 
The  dejections  should  be  carefully  examined  for  the  body 
of  the  parasite ;  from  two  to  five,  or  more,  metres  of  its 
larger  joints  are  always  found ;  they  mean  nothing  as  to 
cure,  since  any  brisk  cathartic  might  bring  them  away, 
and  unless  its  attachment  or  "  head  "  is  killed,  it  will  cer- 
tainly grow  again.  If  this  is  found,  the  cure  is  effected, 
excepting  in  those  cases,  exceedingly  rare  in  this  coun- 
try, where  two  contemporai'ies  exist  in  the  same  bowel. 
As  a  general  rule,  if  10  or  20  cm.  of  the  long,  thread-like 
"neck,"  not  more  than  a  millimetre  in  diameter  and  with- 
out distinct  joints,  are  seen,  the  "head"  is  destroyed  and 
has  probably  escaped  observation ;  such  cases  are  gener- 
ally cured.  But  it  is  not  safe,  unless  the  "  head  "  has  been 
actually  seen,  to  make  a  positive  assurance  to  that  effect 
until  eight  or  ten  weeks  have  elapsed  without  any  seg- 
ments appearing  in  the  fseces. 

Administration. — A  common  and  eiflcient  method  is 
to  give  a  six-percent,  infusion  made  without  straining 
from  the  powdered  drug,  the  patient  being  expected  to 
stir  up  and  swallow  the  dregs  with  the  tea.  A  tumberf  ul 
of  this  may  be  taken  and  repeated  in  an  hour.  The  fluid 
extract  (Mctractum  Koosso  Fluidum)  is  another  and  less 
disagreeable  preparation,  but  more  infrequently  used; 
dose  from  15  to  30  c.c.  (15  to  30  c.c.  =  §  ss.  ad  Ji.). 
Kosin  may  be  given  in  doses  of  from  1  to  3  gm.  with  the 
same  preparatory  treatment.  In  England  it  is  preferred 
to  eive  5  ss.-i.  of  the  powdered  drug  suspended  in  muci- 
lagl.  W.  P.  Bolles. 

KRESAMINE.— See  Ethylene-Diamine  and  Trikresol. 

KRYOFINE  —  methoxy-acet-para-phenetidin,  methyl 
glycoUic  phenetidin  (CbHi.OCsHs.NH.CO.CHs.OCHs)— 
is  obtained  by  heating  phenetidin  with  methoxyacetic 
acid  to  130°-130°  C.  It  occurs  in  white  crystals,  soluble 
in  600  parts  of  cold  water,  in  52  parts  of  boiling  water, 
and  in  alcohol,  ether,  chloroform,  and  oils.  It  is  odorless 
and  ordinarily  tasteless,  though  its  concentrated  solutions 
are  bitter. 

This  drug,  which  is  a  modification  of  phenacetm  (acet- 
para-phenetidin),  has  been  recommended  by  Eichhorst, 
Hass,  G.  F.  Butler,  Fasano,  and  others  as  a  very  efficient 
analgesic  and  antipyretic  in  neuralgia,  rheumatism,  influ- 
enza, etc.  Claims  are  made  that  its  action  is  less  rapid 
than  that  of  many  drugs  of  the  class,  and  that  it  has  less 
tendency  to  produce  depression  and  profuse  sweating. 
However,  excessive  diaphoresis  and  even  cyanosis  have 
been  observed,  and  there  is  no  evidence  that  kryoflne  is 
any  better  or  safer  than  acetanilid  or  phenacetin.  It  has 
been  found  by  Ebstein  in  the  urine  in  fifteen  or  twenty 
minutes  after  ingestion,  disappearing  in  from  six  to  eight 
hours.  The  dose  is  0.15-1.0  gm.  (gr.  iiss.-xv.).  Sixty 
grains  have  been  given  in  twenty-four  hours  without 
bad  results.  'W-  ^-  Bastedo. 

KUMYSS.    See  Uilk. 

KYPHOSIS.— The  term  "kyphosis"  is  derived  from  the 
Greek  (ct)0(if  meaning  humpbacked,  bent  forward,  and  sig- 
nifies of  course,  only  a  symptom,  but  one  which  is  pres- 
ent in  a  number  of  conditions  both  of  disease  and  of  in- 
jury It  always  refers  to  the  spine,  and,  inasmuch  as 
tuberculosis  of  the  spine  is  the  disease  which  almost  in- 
variably presents  this  symptom  as  its  most  conspicuous 
clinical  feature,  the  term  kyphosis  is  perhaps  most  gen- 
erally supposed  to  refer  to  this  disease.  It  always  sig- 
nifies an  antero-posterior  curvature. 

We  will  consider  the  spinal  column  a  moment  from  an 
anatomical  point  of  view  before  taking  up  the  patholog- 
ical changes  causing  kyphosis.  The  column  above  the 
sacrum  is  composed  of  vertebrae  which  diminish  m  size 
as  one  approaches  the  atlas;  these  are  separated  by  fibro- 
cartilaginous discs  which  equal  one-fifth  of  the  whole 
bony  column  in  height  and  are  more  or  less  elastic  ana 


compressible.  The  vertebrae  are  kept  in  place  by  liga- 
ments outside  the  vertebral  canal  as  well  as  within  the 
canal  itself.  These  have  some  elasticity  and  allow  motion 
of  the  vertebrse  on  their  articular  facets.  In  addition  to 
the  support  afforded  by  the  ligaments  the  column  is  main- 
tained erect  by  the  powerful  spinal  muscles,  and  in  the 
lumbar  region  by  a  fibrous  aponeurosis  as  well.  "When 
these  anatomical  features  are  present  in  a  normal  condi- 
tion, under  normal  relations  one  to  the  other,  then  the 
column  in  the  erect  position  presents  certain  normal  phy- 
siologico-anatomical  curves  dependent  chiefly  upon  where 
the  centre  of  gravity  passes  through  the  column.  In  a 
normal  individual  this  is  as  follows:  A  perpendicular 
line  should  pass  through  the  odontoid  process,  and  then 
through  the  body  of  the  second  dorsal  vertebra ;  thence 
it  should  intersect  the  column  at  the  tenth  and  eleventh 
dorsal  vertebrae  and  then  pass  on  down  through  the  sa- 
crum. It  is  important  to  remember  this  because  a  lack  of 
familiarity  with  the  normal  curves  of  the  spine  and  the 
variations  which  may  take  place  in  it  within  normal  limits 
is  the  source  of  much  confusion  and  oftentimes  of  positive 
wrong,  particularly  in  medico-legal  work.  Certain  ver- 
tebras at  the  junction  of  the  cervical  and  dorsal  portions 
of  the  spine  are  invariably  more  prominent  than  else- 
where. Again,  in  the  lower  dorsal  and  upper  lumbar  re- 
gions there  are  also  two  or  three  spinous  processes  which 
are  more  conspicuous  than  their  fellows,  particularly  in 
flexion  of  the  column.  Posture,  occupation,  etc.,  readily 
aggravate  such  conditions,  when  once  they  are  present, 
as  does  also  the  lack  of  subcutaneous  fat.  There  are  also 
congenital  defects  in  the  spine  which  give  rise  to  a  bend- 
ing forward  of  the  column,  or  at  least  an  apparent  bend- 
ing of  it.  The  defects  are  most  commonly  in  the  cervi- 
cal region  and  in  the  lower  dorsal  or  the  lumbar  region. 
In  the  latter  region  occur  the  spinae  bifidae ;  in  the  f  onner, 
the  meningo-encephaloceles. 

1.  To  distinguish  normal  curves  from  pathological 
ones  is  not  commonly  difficult.  The  meningo-encepha- 
loceles are  the  result  of  a  failure  of  the  posterior  neural 
arches  to  unite,  and  a  protrusion  of  the  coverings  of  the 
cord  ensues,  either  complete  or  partial.  Many  of  these 
cases  do  not  live  longer  than  through  the  period  of 
infancy,  but  occasionally,  when  the  bony  arch  has  not 
failed  completely  to  unite,  the  patients  survive  and  have 
a  very  short  neck  with  high  standing  shoulders  and  con- 
siderable deformity.  The  spinae  bifldse,  which  commonly 
occur  in  the  lower  dorsal  or  the  lumbar  region,  are  readily 
recognized  by  the  soft  and  fluctuant  character  of  the 
sweUing,  which  is  in  the  median  line,  and  is  accompanied 
usually  by  more  or  less  paralysis  of  the  lower  extrem- 
ities, both  sensory  and  motor.  The  kyphosis  is  not  due 
to  alterations  in  the  bone. 

3.  Trauma  may  cause  kyphosis,  and  frequently  does. 
Under  this  head  come  the  fractures  of  the  spine  which 
are  commonly  accompanied  by  considerable  deformity 
and  by  more  or  less  paralysis  below  the  deformity,  both 
motor  and  sensory,  involving  the  sphincters  also.  The 
bend  is  sharp,  and  involves  as  a  rule  only  two_  or  three 
vertebrae  at  the  most.  Dislocations  of  the  spine  cause 
kyphosis  frequently.  They  are  more  common  in  the 
cervical  region.  They  are  not  apt  to  cause  as  complete 
•  paralysis  as  do  the  fractures,  and  they  are  amenable  to 
treatment.  Another  sort  are  the  so-called  "  torsions,  or 
ruptures  of  spinal  ligaments  in  which  there  is  more  or 
less  motor  and  sensory  disturbance  below  the  seat  of  in- 
jury;  a  kyphosis  is  present  on  flexing  the  trunk,  with  an 
aggravation  of  the  above-mentioned  symptoms,  which 
disappear,  as  does  also  the  kyphosis,  when  the  trunk  is 
hvperextended.  This  kyphosis  manifests  itself  in  the 
form  of  a  sharp  bend  involving  two  or  three  vertebrae. 

3  In  young  children  with  acute  rickets  a  kyphosis  is 
very  common.  This  curve  is  a  long  sweeping  one,  in- 
volving pretty  much  the  entire  dorsal  portion  of  the  col- 
umn, but  is  not  accompanied  by  muscular  spasm;  the 
curve  disappears  entirely  on  hyperextension  of  the  trunK 
and  the  child  commonly  presents  the  other  evidences  of 
acute  rickets;  viz.,  pain  on  handhng;  enlarged  epiphy- 
ses ;  rosary ;  prominent  abdomen,  etc. 
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4.  Osteo-arthritis  frequently  attacks  the  spine  and 
causes  antero-posterior  deformity.  Tliis  occurs  most  often 
in  adults,  usually  men.  The  forward  and  backward  mo- 
tions of  the  spine  are  restricted;  the  kyphosis  involves 
several  of  the  vertebrae  and  is  produced  by  the  lipping 
of  the  cartilages  about  the  vertebral  bodies,  and  this  lip- 
ping is  so  situated  on  the  anterior  portions  of  the  verte- 
bral bodies  that  the  complete  flexion  and  extension  of  the 
spine  is  limited.  These  deposits  are  analogous  to  Heber- 
den's  nodes  in  the  terminal  phalanges  of  the  fingers. 

5.  Rheumatoid  arthritis  seldom  attacks  the  spine,  but 
when  it  does  it  causes  an  atrophy  of  the  intervertebral 
discs,  as  a  result  of  which  the  spine  manifests  a  long 
sweeping  curve,  which  cannot  usually  be  corrected  with- 
out pain  and  spasm.  Other  joints  invariably  manifest 
the  characteristic  lesions.  It  is  a  disease  of  young  adult 
life,  and,  so  far  as  it  involves  the  spine,  is  apparently 
more  common  in  men.' 

6.  Osteitis  deformans,  or  Paget's  disease  of  bone,  is  a 
disease  of  late  adult  life,  occurring  in  men  usually  and 
resulting  in  an  antero-posterior  flexion  of  the  whole 
spinal  column  together  with  considerable  thickening  and 
bowing  of  the  long  bones.  The  column  becomes  usually 
completely  ankylosed.  The  kyphosis  shows  itself  in 
these  cases  in  the  form  of  a  long  sweeping  curve. 

7.  Osteomalacia,  most  often  seen  in  women  in  adult  life 
and  during  the  parturient  state,  causes  occasionally  a 
kyphosis.  As  a  result  of  the  slow  softening  which  takes 
place  in  the  bony  structures  of  the  spinal  column  in  this 
disease  the  latter  gradually  assumes  a  moderately  pro- 
nounced degree  of  curvature — one  quite  different  from 
the  sharp  bend  that  follows  the  inflammatory  type  of 
bone  disease.  At  the  same  time  evidences  of  the  same 
morbid  process  will  be  observed  in  other  bones  of  the 
body. 

8.  By  far  the  greater  number  of  antero-posterior  curves 
in  the  spine  are  caused  by  tuberculosis  (Pott's  disease). 
In  these  cases  the  spine  becomes  sharply  bent,  during  the 
active  stage  of  the  disease,  at  some  one  point,  owing  to 
the  fact  that  at  this  time  only  one  or  two  vertebrae  are 
involved.  The  disease  is  most  common  in  childhood, 
and  is  about  equally  distributed  as  to  sex.  It  may  in- 
volve any  part  of  the  spinal  column,  but  is  most  com- 
mon in  the  dorsal,  somewhat  legs  so  in  the  lumbar,  and 
least  common  in  the  cervical  region.  It  cannot  be  ob- 
literated by  hyperextension,  and  is  accompanied  by 
muscular  spasm  in  the  spinal  muscles  at  the  seat  of  the 
disease.  It  is  by  no  means  uncommon  in  adults,  either 
as  an  acute  or  as  a  chronic  process,  as  late  as  middle  life 
It  is  usually  slow  in  development. 

9.  Acute  osteomyelitis  attacks  the  spine  not  infre- 
quently. It  is  acute  in  onset  and  may  follow  some  sep- 
tic process  such  as  tonsillitis  or  other  infectious  disease 
It  causes  some  kyphosis,  though  not  the  acute  bending 
of  the  spine  that  is  observed  in  Pott's  disease  \  There  S 
much  pain,  chiefly  local  in  character,  and  considerable 
fever  is  present.  In  most  cases  suppuration  takes  place 
and  sequestra  are  formed.  The  whole  course  is  much 
shorter  tlian  in  Pott's  disease,  and  the  deformity  is  much 
less  and  is  due  more  to  muscle  spasm  than  to  destruction 
ot  vertebral  substance. 

10.  Malignant  disease,  both  carcinoma  and  sarcoma  is 
said  to  occur  primarily  in  bone,  but  is  much  more  com- 
monly secondary  to  malignancy  elsewhere— usuallv  the 
breast  or  the  intestine.  The  bend  in  the  spine  is  gener- 
ally of  small  size,  and  is  due  to  the  destruction  of  the 
bone  trabeculse  by  the  cancerous  infiltration.  The  most 
striking  feature  is  the  great  pain  of  which  these  patients 

,vJ^'l^'°-  7^'a  "^''f '".  '^'^^'°P«  «l°^'y  and  is  character 
ized  by  marked  cachexia,  and  the  peripheral  sensory  dis- 
turbances predominate  over  the  peripheral  motor  dis- 
turbances the  reverse  of  the  condition  seen  in  Pott's 
disease.  Malignant  disease  occurs  in  adults  and  rather 
more  frequently  in  women  than  in  men 

Sarcomatous  kyphoses  may  be  both  primary  or  second 
ary,  the  latter  usually  following  sarcoma  in  the  l°ver 
I  hey  occur  in  childhood  most  commonly,  and  are  more 
rapid  in  development  than  those  due  to  carcinoina 
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11.  Occasionally  the  muscular  dystrophies,  by  causing 
a  sharply  limited  muscular  atrophy,  give  rise  to  an  ap- 
parent kyphosis  where  the  atrophy  of  the  spinal  muscles 
stops  and  the  normal  muscle  commences.  "This  ought  to 
cause  no  difficulty  in  diagnosis,  as  the  atrophy  which 
could  possibly  cause  any  such  confusion  is  usually  con- 
fined to  the  scapular  group  of  muscles  and  the  spinal 
muscles  in  the  immediate  vicinity,  and  the  atrophy  and 
loss  of  power  in  the  scapular  groups  would  show  clearly 
the  diagnosis,  aside  from  the  absence  of  other  spinal 
symptoms. 

13.  In  this  same  category  we  have  infantile  paralj'sis, 
involving  the  trunk  muscles  and  causing  a  long  sweeping 
curve  in  the  spine  with  prominence  of  several  spinous 
processes.  The  patients  are  unable  to  sit  erect,  and,  be- 
sides the  history  of  infantile  paralysis  and  the  usual 
presence  of  paralysis  elsewhere— (-.f/. ,  in  the  extremities, 
the  muscles  being  flaccid,— there  is  abnormal  mobility  in 
the  spinal  column  in  all  directions,  with  entire  absence  of 
muscle  spasm. 

13.  Certain  functional  conditions  in  the  region  of  the 
spine  may  also  cause  a  kyphosis.  They  are  associated, 
as  a  rule,  with  the  neurasthenic  state,  but  sometimes 
they  are  simply  the  result  of  the  loss  of  muscular  tone  in 
rapidly  growing  children,  particularly  girls,  or  in  pa- 
tients who  are  convalescing  from  pregnancy  or  from 
some  acute  disease.  Finally,  they  are  also  observed  in 
the  blind  as  a  result  of  an  habitually  faulty  posture. 
The  curve  observed  in  such  cases  is  of  the  long,  sweep- 
ing character,  and  may  easily  be  corrected  by  suitable 
manipulations.  It  is  not  accompanied  by  spasm,  but  in 
the  neurasthenic  it  is  frequently  associated  with  hyper- 
sesthesia  along  the  spinous  processes. 

Under  this  functional  head  should  be  included  the  hys- 
terical curvatures. 

14.  Syphilis.  The  tertiary  manifestations  of  this  dis- 
ease are  occasionally  seen  to  cause  an  antero-posterior 
curvature  of  the  spine.  The  character  of  the  bend  in  the 
spine  and  the  symptoms  which  occur  differ  but  little,  if 
at  all,  from  those  seen  in  Pott's  disease,  and  the  history 
must  be  chiefly  relied  upon  for  establishing  the  diagno- 
sis. These  cases  will  respond  to  antisyphilitic  treatment, 
and  they  are  less  apt  to  be  accompanied  by  a  cold 
abscess. 

15  Typhoidal,  Gonococcal,  and  Post-Scariatinal 
Kyphosis.  In  the  kyphoses  which  are  due  to  these  dis- 
eases the  absence  of  any  protrusion  along  the  course  of 
the  spine  or  of  any  suggestive  symptoms,  prior  to  tlie 
onset  of  the  acute  disease,  must  first  of  all  be  established. 
Ihe  deformity  in  these  cases  develops  much  more  rapidly 
than  It  does  in  other  forms  of  the  disease;  furthermore, 
the  first  evidences  of  the  change  are  usually  observed 
during  the  acute  stage  or  at  least  eariy  in  that  of  con- 
valescence. The  entire  course  of  the  disease  is  of  much 
shorter  duration  than  it  is  in  any  of  the  other  forms  of 
kyphosis.  The  results  obtainable  from  treatment  are 
also  apt  to  be  better. 

16.  Mollities  Ossium,  Hydatids,  Actinomycosis,  and 
Aneurisms. 

A  very  rare  cause  for  kyphosis  is  the  process  of  bone 
sottening  known  as  mollities  ossium.  This  occurs  more 
commonly  m  children  than  in  adults,  and  the  spinal  col- 
umn is  ]ust  as  liable  to  be  affected  as  are  any  other  parts 
ot  the  bony  framework.  The  fact  that  the  softening 
rarely  it  ever  affects  any  one  part  of  this  framework 
alone  should  aid  one  materially  in  making  the  differen- 
tial diagnosis.  ° 

The  presence  of  hydatids,  forming  cysts  in  the  verte- 
bral bodies,  IS  extremely  rare,  but  has  occurred.  A  cor- 
rect diagnosis  can  of  course  be  made  only  after  the 
discovery  of  the  booklets  in  the  contents  of  the  opened 
cyst. 

Of  about  equal  rarity  is  the  occurrence  of  actinomyco- 
sis as  a  cause  for  kyphosis;  this  also  could  be  demon- 
strated as  the  cause  only  by  finding  the  fungus  in  any 
pus  coming  from  the  spine  of  a  patient  thus  affected. 
^a,;„  Piessure  made  by  an  adjoining  aneurism  may 
cause  erosion  of  one  of  the  vertebral  bodies  and  thus  lead 
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to  a  kyphosis  having  aa  antero-posterior  curve.  The 
pain,  -while  this  process  is  going  on,  is  very  severe.  Such 
cases  occur  almost  always  in  middle  adult  life,  and  care- 
ful examination  at  repeated  and  short  intervals  may  clear 
the  diagnosis. 

The  foregoing,  in  brief,  are  the  principal  causes  for 
kyphosis. 

The  nature  of  the  process  that  gives  rise  to  a  bony 
kyphosis  must  be  determined  through  a  consideration  of 
(a)  the  liistory,  (J)  the  duration,  (c)  the  onset,  (d) ,  the 
presence  or  absence  of  muscular  spasm,  or  of  bony  anky- 
losis, («)  the  presence,  either  immediate  or  remote,  of  dis- 
eases elsewhere  in  the  body  which,  if  present  in  the 
spine,  would  cause  a  kyphosis,  and  lastly  (/)  the  pres- 
ence or  absence  of  paralytic  conditions  in  the  spinal 
muscles.  Gliarles  F.  Painter. 

LABIATE. — {The  Mint  Family.)  A  very  large  family 
of  more  than  one-hundred  and  fifty  genera  and  about  three 
thousand  species,  growing  in  almost  all  parts  of  the 
world.  The  constituents  and  properties  of  these  plants  are 
so  uniform,  and  so  important,  that  their  recognition  is 
highly  desirable.  They  have  square  stems,  opposite,  al- 
most always  aromatic,  but  not  punctate  leaves,  the  corolla 
usually,  and  the  calyx  frequently,  bilabiate,  the  stamens 
two,  or  four,  and  didynamous,  the  ovary  two-carpelled 
and  maturing  in  the  form  of  four  one-seeded  nutlets.  The 
last  character  distinguishes  them  from  the  closely 
related  Scrophulariacese,  which  are  frequently  poisonous, 
while  the  Labiatre  never  are.  These  plants  are  often 
exceedingly  showy.  Their  only  other  value  resides  in 
their  almost  invariably  aromatic  properties,  due  to  the 
presence  in  them  of  volatile  oils.  The  mints,  lavender, 
rosemary,  pennyroyals,  thyme,  and  various  others  of 
tlw  class  are  treated  in  this  work  in  their  proper  order. 
A  host  of  others,  some  treated  in  the  previous  edition 
of  this  work,  might  be  enumerated.  Some  of  those 
more  commonly  used  are  the  sweet  marjoram  {Origanum 
Majorana  L.),  summer  savory  {Satureja  hortensis  L.), 
dittany  ( Gunila  Mariana  L.),  hyssop  {Hysaopiis  officinialis 
L.),  Ajuga,  Cedronella,  various  species ,  of  Mbnarda, 
Kaellia  {Pyenantliemum),  Calamintlia,  and  Ortliodphon. 
Others  contain  a  bitter  substance  also,  and  are  used 
as  aromatic  bitters.  Representatives  of  this  class, 
treated  in  this  work,  are  horehound  and  sage.  Those 
of  minor  importance,  of  the  same  class,  deserving 
of  mention,  are  wild  origanum  (0.  milgare  L.),  glechoma 
or  ground  ivy  (Olechoma  hederacea  h.),  germander  (T«m- 
crium  Clmmmdrys  L.  and  various  other  species  of  Teu- 
crium),-  motherwort  {Leonurus  Cardiaca  L.  and  other 
species  of  Leonurus),  many  species  of  Mesosphcerum  {Hyp- 
tis)  and  Oeimum,  and  several  of  Lamium,  heal-all  or 
Prtmella  {Brunella),  Lycopui,  or  bitter  bugle  and  Scutel- 
laria or  skull-cap.  Occasionally  these  plants,  as  in  the 
case  of  salvia,  combine  a  considerable  amount  of  tannin 
with  their  volatile  oil  and  amaroid,  and  have  distinctly 
astringent  properties.  Henry  H.  Busby. 

LABOR,  NORMAL,  MANAGEMENT  OF.-|-The  ability 
properly  to  manage  a  normal  case  of  labor  is  one  of  the 
most  essential  features  in  the  armamentarium  of  the 
practising  physician,  and  occasions  for  showing  this  abil- 
ity will  confront  every  medical  man  before  he  has  been 
long  in  the  field.  To  the  student  or  young  practitioner 
in  attendance  upon  his  first  case  of  labor  there  is  much 
that  is  embarrassing  and  calculated  to  disturb  his  equa- 
nimity. The  intimate  relation  in  which  he  is  thrown  in 
contact  with  the  patient,  the  necessity  for  making  exam- 
inations that  are  revolting  to  every  woman,  his  painful 
consciousness  of  his  own  lack  of  experience,  and  the  fact 
that  there  are  present  bystanders  who  possess  the  very 
thing  that  he  lacks,  namely,  practical  experience,  all  con- 
spire to^ake  his  position  an  embarrassing  one.  Some 
consolation  may  be  found  in  remembering  that  labor  is 
a  physiological  process,  which,  if  left  absolutely  alone, 
will  result  in  a  large  percentage  of  the  women  being 
safely  delivered.  And  unless  certain  definite  indications 
manifest  themselves,  an  attitude  of  watchful  inaction  is 


better  than  one  of  meddlesome  interference.  On  the 
other  hand,  it  must  be  borne  in  mind  that,  although  a 
physiological  process,  there  are  many  emergencies  which 
may  arise,  in  the  course  of  a  seemingly  normal  labor,  the 
proper  recognition  and  treatment  of  which  will  either 
save  the  life  of  the  child  or  mother,  or  forestall  years  of 
chronic  invalidism  on  the  part  of  the  latter. 

Tiie  most  important  complication  arising  from  the  im- 
proper management  of  a  case  of  labor  is  infection,  and  it 
may  be  said  here  that  the  principal  directions  given  as 
to  the  method  of  conducting  a  case  will  be  for  the  pur- 
pose of  avoiding  this  unfortunate  result.  Before  the 
time  of  Listerism  the  mortality  of  childbed  was  from  two 
to  ten  per  cent.,  and  in  certain  epidemics  very  much 
higher  (Jewett,  "American  Text-book  of  Obstetrics," 
first  edition).  In  some  of  the  lying-in  hospitals  in  those 
days  the  mortality  was  frightful,  and  according  to  Wil- 
liams ("Practice  of  Obstetrics  by  American  Authors," 
Jewett,  second  edition)  the  frightful  mortality  occurring 
in  such  institutions  attracted  the  attention  of  the  public 
at  large,  and  steps  were  being  instituted  to  abolish  them 
as  a  menace  to  public  health.  In  1880,  when  Pasteur 
{Bull,  de  I'Acad.  de  Med.,  1879)  discovered  that  strepto- 
cocci were  present  in  large  numbers  in  the  bodies  of  wo- 
men who  had  succumbed  to  puerperal  fever,  observers 
began  to  realize  that  this  disease  was  analogous  to  a  sur- 
gical infection  and,  in  a  great  measure,  preventable. 

In  no  branch  of  medicine  have  the  results  of  antiseptic 
surgery  been  so  markedly  shown  as  in  obstetrics,  and  the 
mortality  which  before  1880,  as  has  been  said,  was  from 
two  to  ten  per  cent.,  at  once  dropped,  so  that  at  present 
a  septic  death  in  a  well -organized  lying-in  hospital  is  an 
exception,  and  various  authors  have  cited  statistics  based 
on  many  thousand  cases  in  which  the  septic  mortality 
was  only  0.35  per  cent.  A  graphic  example  of  this  kind 
came  to  the  notice  of  the  writer  only  a  sliort  time  ago, 
while  looking  over  the  records  of  the  Maryland  Lying-in 
Asylum  in  Baltimore.  Of  100  cases  that  were  delivered 
in  1879,  43  of  them  had  a  temperature  above  103°  F.  during 
the  puerperium;  while  in  the  past  three  years,  1899, 
1900,  and  1901,  there  has  been  only  1  septic  death  in  about 
400  cases. 

Although  the  large  clinics  have  profited  by  the  advent 
of  antiseptic  surgery,  the  same  cannot  be  said  of  the  re- 
sults of  the  general  man.  This  is  unfortunate,  but  it  is 
nevertheless  true,  and  can  be  explained  by  the  simple 
statement  that  the  average  practitioner  in  medicine  either 
does  not  know  how  to,  or  will  not,  practise  an  aseptic 
technique.  The  truth  of  the  statement  just  made  is  evi- 
denced by  an  article  which  was  published  a  few  years  ago 
by  Reynolds,  of  Boston  {Boston  Med.  and  Surg.  Journal, 
cxxxi.),  who  in  1893  attempted  to  write  an  article  upon 
the  prevalence  of  puerperal  fever  in  that  city.  On  look- 
ing over  the  records  furnished  by  the  health  office  he 
found,  if  such  records  were  diagnostically  correct,  that 
in  his  own  practice  he  had  seen  more  than  one-fourth  of 
all  cases  of  puerperal  fever  that  occurred  in  Boston  in 
that  year;  a  thing  obviously  ridiculous,  but  probably  due 
to  the  fact  that  the  laity,  knowing  the  nature  of  puerpe- 
ral infection,  were  wont  to  put  the  blame  on  the  physician 
in  charge,  who  to  avoid  this  reproach  reported  such  cases 
as  typhoid  fever,  pneumonia,  and  such  like.  Bacon 
{American  Oyncecol.  and  Obstetrical  Journal,  1896),  in  an 
article  based  upon  the  health  records  of  Chicago,  says 
that  puerperal  infection  still  played  a  very  prominent 
part  in  the  death  list,  and,  according  to  Boxall(r^eZ.ffi7i- 
cet,  1893),  the  lessened  mortality  of  childbirth  since  1880 
is  not  so  much  due  to  the  lack  of  puerperal  infection  as 
to  better  and  prompter  application  of  operative  proce-  , 
dures,  and  he  makes  the  statement  that  in  the  rank  and 
file  of  the  profession  outside  of  lying-in  hospitals  the  re- 
sults are  as  bad  to-day  as  they  were  twenty  or  even  forty- 
five  years  ago.  Garrigues  ("  American  Text-book  of  Ob- 
stetrics," first  edition)  makes  the  following  statement: 
"  The  hospital  is  now  the  safe  place  for  a  woman  to  be 
delivered  in ;  it  is  in  private  dwellings  that  danger  lurks. 
The  poorest,  the  dirtiest,  the  most  dissolute  women  are 
safely  confined  in  a  hospital;  the  richest,  the  youngest, 
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the  purest,  and  the  loveliest  sometimes  succumb  in  giv- 
ing birth  to  a  child  in  their  own  homes." 

Such  being  the  case,  it  then  becomes  more  than  the 
duty  of  every  medical  man  to  practise  to  the  best  of  his 
ability  an  aseptic  technique  in  the  management  of  labor 
cases.  In  private  practice  this  is  sometimes  not  an  easy 
matter.  While  in  the  hospital,  the  resident  physician  sees 
no  septic  cases,  everything  that  comes  in  contact  with 
the  parturient  undergoes  a  rigid  sterilization,  and  at  the 
time  of  the  labor  there  is  no  lack  of  assistants  to  maintain 
the  aseptic  technique,  on  the  other  hand,  the  patient  deliv- 
ered at  her  home  is  in  the  hands  of  a  general  practitioner 
■who  may  have  in  the  next  house  a  case  of  erysipelas, 
sterilization  is  difficult,  and  at  the  time  of  the  labor  he 
has  no  assistance  save  that  which  is  rendered  by  a  very 
Inefficient  nurse.  Again,  in  private  practice  the  obstetri- 
cian may  be  led,  by  his  sympathies  for  the  patient  and 
by  requests  of  members  of  her  family,  to  do  something 
contrary  to  his  better  judgment. 

So  much  for  the  general  principles  which  govern  the 
management  of  labor.  In  what  is  to  follow,  little  will 
be  said  as  to  the  management  of  labor  in  hospitals,  as  in 
many  of  these  institutions  the  technique  is  beyond  re- 
proach, but  we  will  turn  our  attention  to  the  manage- 
ment of  labor  in  private  practice,  for  here,  unfortunately, 
there  is  room  for  vast  improvement.  We  will  consider 
the  subject  under  two  heads,  namely :  The  Care  of  the 
Patient  before  Labor,  and  The  Actual  Management  of 
the  Labor. 

The  Care  op  the  Patient  before  Labor. — (a)  The 
Obstetrical  History. — When  a  patient  engages  a  physician 
to  look  after  her  in  an  expected  confinement  he  should 
take  a  complete  history  of  the  case.  Many  physicians 
have  specially  printed  blanks  for  this  purpose,  among 
whom  may  be  mentioned  Ayers  and  Edgar,  of  New  York, 
Hirst,  of  Philadelphia,  and  Williams,  of  Baltimore. 
While  such  a  method  of  keeping  records  is  simple  and 
easy  it  is  not  absolutely  essential,  and  any  history  care- 
fully preserved  will  be  not  only  of  the  greatest  help  at 
the  time  of  the  labor,  but  also  valuable  legal  evidence  if 
any  occasion  for  it  should  arise.  The  form  of  the  history 
is  not  important,  but  it  should  be  recorded  so  as  to  con- 
tain the  following  data:  name,  age,  race,  and  condition 
of  patient;  marital  history:  how  long  married,  if  the 
present  is  her  first  or  second  marriage ;  ttie  number  of 
miscarriages,  length  of  time  in  bed  after  each ;  important 
sequelie,  if  any ;  previous  labors,  whether  normal  or  ab- 
normal, and  if  abnormal,  how  delivered  and  why ;  condi- 
tion of  the  children  at  birth  and  at  present.  Important 
information  may  often  be  obtained  by  the  thorough  in- 
vestigation of  a  previous  difficult  labor.  Menstrual  his- 
tory :  age  of  first  menstruation,  frequency,  duration,  and 
amount  of  pain  and  discomfort,  date  of  last  menstruation, 
from  which  can  be  deduced  with  reasonable  accuracy  the 
date  of  expected  confinement.  Family  history :  here  any 
possible  hereditary  tendency  is  investigated.  Personal 
history :  this  should  contain  a  complete  medical  summary 
of  the  ailments  from  which  the  individual  under  consid- 
eration may  have  suffered  with  special  reference  to  dis- 
eases that  result  in  heart  or  kidney  lesions,  for  example 
acute  rheumatism  and  scarlet  fever,  together  with  those 
diseases  of  the  bony  skeleton  which  result  in  the  produc- 
tion of  deformities  of  the  pelvis,  namely,  rachitis,  osteo- 
malacia, coxalgia,  spinal  curvature,  etc.  History  of  tJie 
present  pregnancy :  supposed  date  of  conception,  amount 
of  nausea  in  the  early  months,  date  of  first  perception  of 
foetal  movements,  symptoms  attributable  to  renal  insuffi- 
ciency, such  as  headache,  disturbance  of  vision,  cedema, 
epigastric  pain,  and  finally  any  other  symptoms  of  im- 
portance that  the  patient  may  suggest. 

If  such  a  history  be  taken  in  every  case  the  obstetrician 
will  find  himself  in  possession  of  information  which  will 
later  be  of  great  value  to  him.  The  mistake  is  often 
made  in  considering  labor  purely  a  local  process,  and  the 
operator  is  thunderstruck  to  find  a  pre-existing  heart  or 
kidney  lesion  of  which  he  had  no  suspicion  causing  seri- 
ous trouble.  The  history  should  be  taken  as  soon  as 
practicable  after  the  physician  has  been  engaged,  and  the 
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patient  should  be  seen  at  regular  intervals  from  then  un- 
til the  time  of  labor.  If  the  history  indicate  no  abnor- 
mality, a  physical  examination  is  not  necessary  until 
shortly  before  the  date  of  expected  confinement,  but,  if 
such  be  not  the  case,  any  suspecte  dabnormality  should 
at  once  be  investigated. 

(J)  Urinalysis.— The  importance  of  regular  systematic 
examinations  of  the  urine  in  a  pregnant  woman  cannot  be 
overestimated,  for  it  is  by  this  means  only  that  we  have 
a  warning  of  one  of  the  most  frightful  complications  of 
late  pregnancy  and  labor,  namely,  eclampsia.  It  is  the 
habit  of  the  author  to  examine  the  urine  of  every  patient 
in  his  care  at  least  once  a  month  in  the  early  months  of 
pregnancy,  and  every  two  weeks  from  tlie  sixth  month 
on.  If  symptoms  suggestive  of  renal  insufficiency  occur 
at  any  time  except  those  above  mentioned,  the  urine  is  of 
course  at  once  examined,  and  in  this  way  an  albuminuria 
can  be  detected  shortly  after  its  onset.  The  routine  of 
urinary  analysis  should  be  as  follows :  general  appear- 
ance, color,  and  odor;  reaction  and  sediment;  specific 
gravity;  albumin  present  or  absent,  if  present,  in  what 
quantity  (Bsbach's  picric-acid  test) ;  sugar,  present  or  ab- 
sent;  microscopic  examination  with  special  reference  to 
the  presence  or  absence  of  tube  casts. 

The  significance  of  albuminuria  in  a  pregnant  woman 
is  of  importance  only  to  direct  our  attention  to  other 
more  grave  symptoms.  It  is  a  very  common  occurrence 
in  a  pregnant  woman,  according  to  Williams  of  the  Johns 
Hopkins  Medical  School  (personal  communication) ;  albu- 
minuria occurs  in  50  per  cent,  of  1,000  cases,  albumin 
and  casts  in  7. 3  per  cent.  In  300  cases  delivered  in 
the  last  year  in  the  Maryland  Lying-in  Asylum,  38  had 
albuminuria  and  3  albuminuria  and  casts.  The  difference 
between  these  two  series  of  figures  is  probably  due  to  the 
fact  that  the  specimens  of  Williams  were  all  voided,  and 
the  faintest  trace  of  albuminuria  was  noted,  while  in  those 
of  the  Maryland  Lying-in  Asylum  only  catheterized  speci- 
mens were  used,  and  a  very  faint  cloud  on  boiling  was  not 
noted.  It  is  usually  considered  that  a  trace  of  albumin 
without  casts  is  of  little  significance,  and  in  such  cases,  if 
the  urine  be  examined  again  in  a  few  days,  the  albumi- 
nuria will  be  found  to  have  disappeared.  If,  however,  it 
is  in  larger  amount  and  associated  with  casts,  one  should 
at  once  investigate  the  nitrogenous  elimination  of  the  pa- 
tient as  indicated  by  the  amount  of  urea.  The  best 
method  of  doing  this  is  by  the  ureometer  of  Doremus,  In 
which  1  c.c.  of  urine  is  Introduced  into  a  fermentation 
tube  containing  a  standard  solution  of  hypobromite 
of  soda,  and  the  resulting  nitrogen  read  in  the  gradua- 
tions of  the  tube.  It  is  essential  in  this  test  that  one 
should  know  in  cubic  centimetres  exactly  how  much 
urine  is  being  passed  in  twenty -four  hours,  and  to  do  this 
a  cubic-centimetre  graduate  may  be  left  at  the  patient's 
house  with  directions  that  she  measure  all  urine  passed 
and  send  a  mixed  specimen  to  the  doctor  In  the  morning. 
If  the  amount  of  the  urea  per  diem  is  found  considerably 
below  normal,  22  gm.,  she  should  at  once  be  put  on  a 
milk  diet  and  eliminative  treatment,  and  a  daily  examina- 
tion of  the  urine  should  be  made.  It  is  by  this  method 
only  that  we  have  a  criterion  as  to  the  proper  treatment 
and  the  condition  of  the  patient  in  cases  of  suspected 
eclampsia;  any  increase  in  the  urea  indicating  an  im- 
provement and  any  decrease  the  opposite. 

(c)  T?ie  Preliminary  Mvamination. — This  examination 
should  be  made  in  a  case  in  which  abnormality  is  not 
suspected  about  four  weeks  before  the  expected  delivery. 
If,  however,  there  is  any  reason  to  suspect  the  existence 
of  any  pelvic  deformity,  an  examination  had  best  be  made 
not  later  than  during  the  seventh  month.  In  this  latter  in- 
stance, of  course,  it  will  have  to  be  repeated  later  in  the 
pregnancy.  When  the  obstetric  history  was  spoken  of,  at- 
tention was  called  to  the  fact  that  a  general  history  was  of 
the  greatest  importance.  The  same  may  be  sa^fl  of  the 
examination,  and  the  operator  must  not  simply  turn  his 
attention  to  the  genital  organs,  but  make  a  critical  study 
of  the  entire  patient.  It  is  always  best  to  have  a  regular 
routine  for  such  an  examination,  and  the  following  is 
suggested:  heart  and   lungs,   breasts,  general  develop- 
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ment  of  bony  skeleton,  abdomen 
vaginal  examination. 

Heart  and  Lungs.  Little  need  be  said  in  tins  connec- 
tion, as  any  one  familiar  with  ordinary  chest  diagnosis 
will  be  thoroughly  able  to  condiict  the  examination  As 
regards  the  heart,  if  a  murmur  be  noted  that  is  thor- 
oughly compensated,  in  the  great  majority  of  the  cases  a 
good  prognosis  may  be  given.  Exception  must  be  taken 
however,  to  mitral  stenosis,  as  this  is  the  lesion  most 
likely  to  give  fatal  results.  It  has  been  erroneously  sup- 
posed that  pregnancy  affords  an  immunity  to  pulmo- 
nary tuberculosis.  This  is  due  to  the  fact  that  tuberculous 
patients  invariably  do  well  during  pregnancy.  If,  how- 
ever, tuberculous  disease  of  the  lungs  be  found,  the  case 
should  be  watched  with  the  utmost  care,  as  it  is  not  an 
uncommon  occurrence  for  the  disease  to  take  on  a  much 
more  acute  form  after  the  pregnancy  is  over.  Lusk 
quoting  Spiegelberg (" Lehrbuch  der  Geburtshilfe  "),  says 
it  often  happens  that  women  with  inherited  tendencies 
to  phthisis  may  escape  during  their  first  pregnancy  only 
to  become  its  victims  in  a  later  one,  and  out  of  twenty- 
seven  cases  of  phthisis  collected  by  Grisolle  {Arcli.  gen. 
de  med.,  vol.  xiii.,  cited  by  Playfair)  the  entire  duration 
of  the^  disease  averaged  only  nine  and  a  half  months. 

Tlie  Breasts.  The  breasts  will  be  found  to  present  the 
pigmentary  changes  characteristic  of  pregnancy,  and 
note  should  be  made  of  the  condition  of  tiie  nipples.  It 
is  frequently  possible  by  proper  treatment  of  the  nipples 
instituted  at  this  time  to  make  a  mother  able  to  nurse  the 
child  who  otherwise  could  not.  In  addition  to  this,  the 
presence  or  absence  of  colostrum  should  be  noted,  as  also 
the  size  and  consistency  of  the  gland,  together  with  any 
abnormality. 

Since  Williams  ("Obstetrics,"  vol.  i.,  Nos.  Sand  6)  has 
shown  that  contracted  pelves  occur  in  13.1  percent,  of 
all  American  women,  one  of  the  most  important  steps  in 
the  examination  of  a  pregnant  woman  is  the  inspection  of 
tits  bony  skeleton  in  order  to  ascertain  the  possible  exist- 
ence of  a  deformed  pelvis.  Of  particular  importance  is 
this  when  we  are  dealing  with  the  negro  race,  for  in  this 
class  of  patients  Williams  has  shown  that  contracted 
pelves  occur  in  19.83  per  cent.  Points  to  be  ascertained 
are  the  presence  of  signs  characteristic  of  rachitis,  such 
as  the  peculiar  development  of  the  cranial  bones,  the 
rachitic  rosary,  the  "sabre-shaped"  tibia.  Again,  any 
curvature  of  the  spine  should  be  noted,  the  most  import- 
ant being  a  kyphosis ;  and  finally,  search  should  be  made 
for  ankylo.sis  of  one  or  both  hips,  or  for  inequality  in  the 
length  of  the  legs  from  any  cause.  It  is  frequently  of 
great  assistance  in  this  connection  to  view  the  patient 
in  the  erect  posture,  for  by  this  means  a  lateral  asymmetry 
of  the  body  is  best  seen. 

AMominal  Examination.  The  abdominal  examination 
is  the  most  important  of  the  various  steps.  Note  should 
be  made  of  the  size  of  the  abdomen,  the  position,  consis- 
tency and  general  feel  of  the  uterine  tumor,  the  distance 
of  the  fundus  from  the  ensiform  cartilage,  and,  above  all, 
the  position  and  presentation  of  the  child.  The  fo3tal 
heart,  uterine  and  funic  souffle  together  with  movements 
of  the  child,  can  be  heard  on  auscultation ;  the  location  of 
the  former  giving  us  important  information  as  to  the 
position  and  presentation  of  the  fcEtus. 

The  diagnosis  of  position  and  presentation  is  such  an 
important  subject  as  to  justify  a  little  space  being  de- 
voted to  it  alone.  The  examination  is  conducted  with 
the  patient  lying  on  her  back  on  a  hard  be'd  or  examining 
table,  the  head  and  shoulders  slightly  elevated  and  the 
legs  slightly  flexed  so  as  to  relax  the  abdominal  muscles. 
^he  abdomen  should  be  bare,  or  covered  with  a  very  thin 
sheet.  The  best  results  are  obtained  if  the  operator  has 
a  regular  method  of  procedure,  and,  in  the  opinion  of  the 
author,  by  far  the  best  is  that  devised  by  Leopold  and 
Crede  ("Die  geburtshilfliche  Untersuchung, "  Leipsic, 
1893),  which  is  as  follows:  The  method  consists  of  four 
manoeuvres ;  in  the  first  three  the  operator  faces  the  pa- 
tient's head,  and  in  the  last  one  he  faces  her  feet.  (1) 
With  both  hands  the  operator  palpates  the  fundus  uteri, 
and  by  this  manoeuvre  notes  height  of  fundus  and  char- 


acter of  foetal  parts  in  this  portion  of  the  uterus  If  it 
freecli  he  IS  dealing  with  a  presentation  of  the  head 
It'll  /  ■  .^^'  '^''^  '■^  presentation  of  the  breech.  (2) 
btill  facing  his  patient's  head  he  palpates  with  both 
hands  the  sides  of  the  uterus  and  notes  the  hard,  resistant 
pmne  ot  the  back  on  the  one  side,  and  the  Irregular  nodu- 
iation  of  the  small  parts  on  the  other,  according  to  the 
position  of  each;  the  presenting  point  is  on  the  right  or 
lett  side  as  the  case  may  be,  and  is  directed  anteriorly 
posteriorly,  or  transversely  according  as  the  back  and  the 
small  parts  are  jfelt  with  unequal  or  equal  distinctness 
(6)  Maintaining  the  same  relative  position  he  grips  with 
that  hand  which  is  nearest  to  the  patient  the  lower  uter- 
ine segment  between  his  thumb  and  fingers  and  notes  the 
character  of  the  Jiart  of  the  foetus  at  the  pelvic  brim. 
He  can  also  tell  by  this  manoeuvre  whether  or  not  it  is 
engaged  in  the  pelvis.  (Note  that  this  manuoevre  is  com- 
plementary to  the  first.)  (4)  Turning  so  that  he  faces  his 
patient's  feet,  and  placing  a  hand  on  either  side  of  the 
lower  portion  of  the  uterus,  he  presses  the  finger  tips  as 
deeply  as  possible  into  the  pelvic  brim,  confirming  his 
opinion  as  to  the  nature  of  the  presenting  part.  If  it  be 
the  head,  he  follows  it  vdth  his  finger-tips  upward  and 
notes  on  which  side  of  the  body  of  the  mother  it  is  most 
prominent.  This  location  of  "  cephahc  prominence  "  will 
tell  him  whether  the  head  is  flexed  or  extended;  if  flexed, 
the  cephalic  prominence  is  on  the  side  of  the  small  parts, 
and  if  extended,  on  the  side  of  the  back. 

By  this  method  it  is  always  possible  to  make  a  diagno- 
sis of  the  presentation  and  position  of  the  child  in  the  last 
three  months  of  pregnancy.  It  is  far  superior  to  vaginal 
diagnosis,  for  this  is  not  possible  until  the  cervix  is  com- 
pletely dilated  and  the  head  well  in  the  pelvis.  ThB  ad- 
vantage of  the  knowledge  obtained  thereby  is  obvious. 
If  a  malpresentation  be  diagnosed,  means  can  be  insti- 
tuted during  the  latter  months  of  pregnancy  to  correct 
it,  or,  if  this  be  impossible,  the  physician  is  better  able  to 
cope  with  the  abnormality  when  the  patient  goes  into 
labor. 

Auscultation  of  the  foetal  heart  gives  valuable  infor- 
mation not  only  as  to  the  existence  of  pregnancy  and  life 
of  the  child,  but  also  as  to  its  position  in  the  uterine  cav- 
ity. To  hear  it,  requires  a  certain  amount  of  practice, 
but  when  the  ability  to  do  so  is  once  achieved  its  value  is 
inestimable.  According  to  Palmer  ("Amer.  Text-book 
of  Obstetrics,"  first  edition)  it  was  first  heard  by  Mayer, 
of  Genoa,  in  1818,  and,  according  to  the  former,  it  cannot 
be  heard  earlier  than  the  fifth  month.  In  the  opinion  of  the 
author,  however,  it  is  almost  impossible  to  do  so  before 
tlie  sixth.  In  occipito-iliac  presentation  the  sounds  are 
transmitted  to  the  ear  of  the  examiner  through  the  back 
of  the  child  and  lie  below  the  transverse  line  running 
through  the  umbilicus.  In  face  presentations,  as  the 
ventral  surface  of  the  child  is  in  apposition  with  the 
uterine  wall,  the  sounds  are  best  heard  at  the  point  where 
the  thorax  comes  in  contact  with  the  uterus.  In  breech 
presentations  the  sounds  are  also  transmitted  to  the  back, 
but  here  they  lie  above  the  umbilical  line.  If  this  be  borne 
in  mind,  the  diagnostic  value  of  this  procedure  is  evident. 

Pelvimetry.  In  a  case  in  which  the  existence  of  a  pel- 
vic deformity  is  not  suspected  it  is  only  necessary  to 
make  a  few  routine  measurements  of  the  pelvis.  That 
this  is  necessary,  however,  is  shown  by  the  fact  that  be- 
fore the  first  article  on  the  occurrence  of  pelvic  deformity 
in  this  country  was  published  by  WiUiams  in  1896  (Bulle- 
tin of  the  Johns  Hopkins  Hospital,  August,  1896),  Ameri- 
can obstetricians  were  of  the  opinion  that  pelvic  deformity 
among  American-born  women  was  of  greatest  rarity. 
Williams  contended,  however,  that  the  condition  was  only 
rare  because  it  was  not  systematically  sought  for  by  rou- 
tine pelvimetry,  and  in  the  first  hundred  cases  which 
formed  the  basis  of  this  paper  he  was  able  to  show  that  fif- 
teen women  had  pelves  the  measurements  of  which  fell 
below  the  normal  standard.  In  several  articles  that 
have  appeared  since  then  by  Williams  and  the  author 
(Williams,  "  Obstetrics, "  vol.  i. ,  Nos.  5  and  6,  and  "  Ameri- 
can Medicine,"  1901;  and' Dobbin,  American  Journal  of 
ObsUtrics,  vol.  xxxvi.,  1897)  the  premise  put  forth  by 
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Williams  in  his  first  paper  has  been  definitely  proved, 
and  the  last  report,  based  on  several  thousand  cases,  shows 
that  about  thirteen  per  cent,  of  American  women  have 
contracted  pelves.  This  being  the  case,  the  necessity  for 
routine  pelvimetry  is  obvious. 

The  measurements  taken  should  be  the  distance  between 
the  iliac  spines,  the  distance  between  the  iliac  crests,  the 
distance  between  the  trochanters,  and  the  external  con- 
jugate or  Baudelocque's diameter,  and  they  should  meas- 
ure 26  cm.,  39  cm.,  31  cm.,  and  19.5-31  cm.  respectively 
(Hirst).  Of  course  these  measurements  are  subject  to  a 
certain  amount  of  variation,  but  the  figures  given  are 
those  for  a  woman  of  average  muscular  development. 
The  first  three  are  best  made  with  tlie  patient  lying  on 
her  back,  by  means  of  a  Martin's  pelvimeter.  The  instru- 
ment is  opened  and  its  limbs  are  held  between  the  finger 
and  the  thumb  of  either  hand.  The  anatomical  points 
mentioned  are  found  and  the  distances  between  tliem 
read  off  the  scale  of  the  instrument.  In  measuring  tlie 
Interspinal  diameter  care  should  be  taken  to  apply  the 
points  of  the  instrument  to  the  outer  edge  of  the  bony 
spine.  The  Baudelocque  diameter  is  measured  with  the 
patient  lying  on  the  side,  one  limb  of  the  pelvimeter 
being  applied  to  the  most  prominent  portion  of  the  sym- 
physis pubis,  while  the  other  is  applied  to  the  depression 
below  the  spine  of  the  last  lumbar  vertebra.  In  a  sym- 
metrically developed  woman  tliese  measurements  are  all 
that  is  necessary,  but  if  the  history  of  examination  in- 
dicate the  existence  of  one  of  the  rarer  or  asymmetrical 
forms  of  deformity  special  measurements  for  the  classes 
of  pelves  under  consideration  should  bo  taken  (see  article 
on  Pelves,  Deformed). 

VUginal  Examination.  In  the  latter  part  of  pregnancy, 
when  the  diagnosis  of  the  condition  by  abdominal  exami- 
nation offers  no  uncertainty,  vaginal  examination  is  not 
necessary  unless  indicated  by  the  probability  of  a  pelvic 
deformity.  The  indication  will  be  found  in  the  measure- 
ment of  the  Baudelocque  diameter,  which  serves  ip  indi- 
cate the  probability  or  improbability  of  pelvic  contrac- 
tion. Hirst  (foe.  aj.)  says:  "An external  conjugate  of  16 
cm.  or  under  means  certainly  an  antero-posteriorly  con- 
tracted pelvis;  between  16  and  19  cm.  the  pelvis  will  be 
contracted  in  more  than  half  the  cases ;  between  19  and 
31.5  cm.  there  will  be  but  ten  percent,  contracted  pelves, 
and  above  21.5  cm.  it  is  almost  certain  that  the  conjugate 
diameter  of  the  pelvic  inlet  is  not  contracted  at  all."  It 
is  thus  seen  that  when  this  measurement  is  above  19  cm. 
there  is  little  or  no  necessity  of  subjecting  the  patient  to 
the  embarrassment  and  increased  risk  of  an  infection  of 
a  vaginal  examination. 

When  the  examination  is  made,  with  the  single. excep- 
tion of  the  condition  of  the  cervix  uteri  and  engagement 
of  the  presenting  part,  there  is  little  of  importance  except 
a  thorough  exploration  of  the  bony  pelvis.  The  exami- 
nation, when  made  in  the  last  month  of  pregnancy,  should 
be  done  with  the  strictest  antiseptic  precautions,  for  one 
can  never  tell  how  soon  labor  may  set  in.  The  following 
points  should  be  noted :  condition  of  external  genitalia 
and  perineum,  size  of  the  vagina,  character  of  vaginal 
secretion,  position  and  condition  of  cervix  uteri  and  pre- 
senting part.  Bony  pelvis:  Inclination  of  pubic  rami, 
width  of  interpubic  angle  (this  should  normally  be  a 
right  angle  with  45°  on  either  side  of  the  median  vertical) ; 
condition  of  the  ischial  tuberosities;  position  and  size  of 
ischial  spines,  which  can  be  felt  by  allowing  tlie  tip  of 
the  examining  finger  to  travel  from  the  anterior  surface 
of  the  sacrum  laterally  along  the  sacro-sciatic  ligament 
until  the  tip  of  the  spine  is  reached;  anterior  surface  of 
the  sacrum,  which  should  normally  be  concave  from 
above  downward,  and  concave  from  side  to  side;  it 
should  be  palpable  in  the  normal  pelvis  only  in  its  lower 
third ;  palpability  of  the  promontory  of  the  sacrum  and 
the  measurement  of  the  distance  from  this  point  to  tTie 
lower  margin  of  the  symphysis  pubis.  This  is  the  con  ju- 
gata  diagonalis  and  in  the  normal  pelvis  measures  from 
13.5  to  13  cm.  The  measurement  is  made  by  placing  the 
tip  of  the  middle  finger  on  the  promontory,  and,  with  the 
index  finger  of  the  other  hand,  the  point  where  the  lower 
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margin  of  the  symphysis  impinges  on  the  hand  already  in 
the  vagina  is  marked,  and  the  measurement  made  by 
means  of  the  pelvimeter  from  this  point  to  the  tip  of  the 
middle  finger.  The  final  step  in  the  examination  is  the 
examination  of  the  coccyx,  which  can  be  felt  between  the 
tip  of  the  first  finger  in  the  vagina  and  the  thumb  upon 
the  perineum  behind  the  anus.  Its  size  and  mobility  can 
thus  be  tested. 

After  having  completed  the  examination  the  physician 
will  be  asked  by  the  patient  or  some  of  her  friends  for  a 
prediction  as  to  the  probable  course  of  the  labor,  and  in 
giving  an  opinion  on  this  subject  he  must  not  forget 
that  obstetrics  is  the  branch  of  medicine  in  which  emer- 
genies  are  most  frequent,  and  that  a  case  with  normal  in- 
dications at  the  outset  may  piesent  grave  complications 
before  it  is  over.  If  certain  points  be  borne  in  mind  a 
fair  amount  of  accuracy  can  be  obtained.  If  it  is  a  primi- 
para  that  is  under  consideration  the  factors  that  suggest 
a  normal  labor  are  her  age,  which  should  be  between 
twenty-one  and  twenty-six,  an  occipito-iliac  presenta- 
tion of  the  child,  a  normal  pelvis,  and  the  absence  of  an 
intercurrent  disease ;  if  a  multipara,  to  these  factors  we 
must  add  a  normal  history  in  previous  confinements.  In 
the  presence  of  these  conditions  one  can  be  justified  in 
predicting  a  labor  free  from  grave  complications. 

((Z)  Preparations  for  Confinement. — The  preparations 
for  confinement  by  the  patient  will  vary  in  their  extent 
according  to  her  financial  ability.  If  she  is  in  moderate 
circumstances,  she  will  probably  expect  her  attending 
physician  to  supply  everything  that  is  needed  except 
baby-clothes.  If,  on  the  other  hand,  she  is  in  better  cir- 
cumstances, she  will  not  object  to  having  in  the  house  at 
the  time  of  her  labor  whatever  her  physician  may  direct. 
If  the  doctor  is  going  to  carry  his  own  supply,  very  few 
directions  need  be  given  his  patients.  It  is  always  well, 
however,  to  impress  upon  her  mind  the  importance  of 
having  plenty  of  hot  water,  and,  if  he  is  going  to  use  the 
permanganate-oxalic  method  of  cleaning  his  hands,  three 
or  four  basins  will  be  necessary.  If,  on  the  other  hand,  the 
patient  feels  that  she  wants  to  have  in  the  ho\ise  the  nec- 
essary drugs,  siipplies,  and  so  forth,  the  physician  can 
give  her  a  list  of  such  articles  some  time  during  the  last 
month  of  her  pregnancy. 

The  author  has  found  it  very  convenient  to  have  the 
articles  in  question  put  up  in  a  compact  case  by  one  of 
the  local  druggists.  The  patient  is  then  simply  directed 
to  buy  a  "confinement  outfit,"  which  contains  the  follow- 
ing ai'ticles:  two  poxmds  absorbent  cotton;  one  pair  leg- 
gings; one  hand  brush;  two  cards  safety  pins,  assorted; 
one-ounce  tube  vaseline ;  four-ounce  jar  green  soap ;  one 
bottle  blue  antiseptic  tablets,  S.  &  D. ;  one-half  pound 
boric  acid;  eight  ounces  alcohol ;  one-quarter  ounce  ergo- 
tole;  100  gm.  chloroform,  Squibb's;  eight  ounces  oxahc 
acid ;  four  ounces  potassium  permanganate ;  six  nurses' 
record  sheets. 

If  the  pregnancy  is  a  first  one  she  will  need  in  addition 
to  the  above  the  following  list,  which  is  not  included  in 
the  first,  for  the  reason  that  women  who  have  had  more 
than  one  child  usually  have  these  articles  in  the  house. 

Additional  articles  should  be  on  hand  as  follows :  one 
piece  rubber  sheeting,  one  by  two  yards ;  one  Eureka  bed 
pan ;  three  small  agate  basins ;  one  fo\mtain  syringe,  two 
quarts ;  twenty -five  yards  absorbent  gauze ;  two  pounds 
absorbent  cotton ;  two  cotton  bats. 

She  or  her  nurse  is  instructed  not  to  touch  the  drugs, 
but  to  make  with  the  gauze  and  cotton  a  number  of  vul- 
val and  bed  pads,  the  former  being  about  nine  by  three 
inches,  of  which  she  sliould  have  several  dozen  wrapped 
in  packages  of  one  dozen  each  and  sterilized,  and  the 
latter  (the  bed  pad)  a  large  square  of  cotton  covered  by 
gauze,  say  three  by  four  feet,  upon  which  she  is  to  lie  in 
the  first  few  hours  following  delivery.  In  addition  to 
this,  she  is  to  sterilize  at  least  one-half  a  dozen  napkins  or 
towels  for  use  at  the  time  of  labor.  If  the  patient  or  a 
nurse  has  access  to  a  regular  steam  sterilizer,  the  dress- 
ings can  be  sterilized  in  this ;  if  this  is  not  feasible,  how- 
ever, it  can  be  done  by  wrapping  the  dressings  neatly 
in  towels,  and  baking  them  in  an  oven  until  the  outer 
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covering  becomes  scorched.  The  nurse  should  also  be 
instructed  to  have  two  pitchers  of  boiled  water  prepared 
and  covered  as  soon  as  labor  begins. 

Many  obstetricians  are  in  the  habit  of  giving  their 
patients  printed  instructions  during  pregnancy.  The 
following  have  been  of  use  to  the  author: 

Directions  for  Patients  during  Pregnancy. 

(a)  Take  as  much  outdoor  exercise  as  possible,  but  guard 

against  overtiring  yourself. 

(b)  See  that  the  bowels  are  moved  daily. 

(c)  On  the  first  day  of  each  month  send  me  an  eight-ounce 

bottle  of  mixed  (night  and  morning)  urine ;  and  for 
the  two  months  preceding  the  expected  date  of 
confinement,  send  it  ou  the  first  and  fifteenth  days 
of  the  month. 

(d)  From  the  sixth  month  onward,  bathe  the  nipples 

night  and  morning  with  the  following  solution: 
four  ounces  of  alcohol  and  water,  half  ounce  borax. 

(e)  Six  weeks  before  the  expected  date  of  confinement 

buy  a  "Confinement  Outfit"  from  Hynson,  West- 
cott&  Co.,  Charles  and  Franklin  streets,  Baltimore. 
In  this  is  included  everything  which  will  be  needed 
by  the  nurse  and  myself  except  baby's  clothes.  At 
the  same  time  procure  a  piece  of  rubber  sheeting 
one  by  two  yards,  a  bed  pan,  three  small  round 
agate  basins,  a  two-quai't  fountain  syringe,  fifteen 
yards  of  gauze  or  cheese  cloth  and  two  packages 
of  absorbent  cotton. 

(/)  Send  for  nurse  as  soon  as  labor  pains  commence,  and 
let  her  use  her  judgment  in  sending  for  me,  unless 
some  emergency  arises. 

(g)  Notify  me  at  once  if  any  of  the  following  symptoms 
be  observed  at  any  time  during  pregnancy : 

1.  Scanty  urine. 

2.  Persistent  headache. 

3.  Disturbance  of  vision. 

4.  Swelling  of  feet  or  face. 

5.  Loss  of  blood. 

6.  Persistent  constipation. 

7.  And  also  when  you  feel  that  anything  is  not  as  it 
should  be. 

(h)  I  shall  call  to  see  you  about  six  weeks  before  the  ex- 
pected date  of  confinement,  to  measure  your  pelvis 
and  give  you  any  desired  advice. 

(«■)  Send  your  nurse  to  see  me  as  soon  after  she  is  engaged 
as  may  be  convenient. 

And  these  to  the  obstetrical  nurse. 

Directions  for  Obstetrical  Nurse. 
Preparations  before  Labor. 

(a)  "Confinement  Outfit,"  and  the  other  articles  called 

for  in  "Directions  for  Patients,"  which  include 
everything  you  or  I  shall  need  except  baby-clothes. 

(b)  Prepare  a  suflBcient  number  of  sterile  bed  and  vulval 


(c)  A  week  before  the  expected  date  of  confinement  pre- 
pare four  packages  for  me,  two  containing  six 
towels  or  diapers  each ;  one  containing  a  sheet,  and 
another  containing  a  pound  of  cotton.  These 
dressings  should  be  pinned  on  towels  or  old  mus- 
lin, sterilized  by  baking  one-half  hour  in  an  oven, 
and  not  opened  by  any  one  except  myself. 

At  Time  of  Labor. 

(a)  As  soon  as  labor  pains  begin,  notify  me  by  telephone 
or  message,  state  in  the  message  exactly  the  state 
of  affairs  that  exists,  do  not  say  "come  at  once," 
unless  in  case  of  emergency ;  in  this  way,  if  it  is  not 
necessary  for  me  to  see  the  patient  at  once,  I  can 
make  my  plans  accordingly. 

(ft)  At  commencement  of  labor  prepare  two  large  pitch- 
ers full  of  boiled  water,  covering  them  with  a  clean 
towel. 


(c)  When  labor  has  definitely  set  in,  give  the  patient  a 

warm  bath  and  a  soap  suds  enema. 

(d)  Make  up  the  bed  on  the  right  side. 

(e)  Procure  a  piece  of  oilcloth  or  an  old  rug  to  protect  the 

cai'pet. 

(/)  Don't  give  vaginal  douches  of  any  land. 

(g)  Don't  examine  patient  vaginally  under  any  circum- 
stances. 

(h)  Prepare  the  patient  for  vaginal  examination  by  plac- 
ing her  upon  a  Kelly  rubber  pad,  andthen  wash 
the  genitalia  thoroughly  with  soap  and  hot  water, 
using  cotton  pledgets  instead  of  a  wash  cloth. 
Wash  from  above  downward  (toward  the  anus). 
Cut  the  pubic  hairs  if  necessary,  then  bathe  the 
vulva  with  a  1  to  1,000  bichloride  solution,  after- 
ward covering  it  with  a  folded  towel  soaked  in 
the  same  solution. 

(i)  Before  vaginal  examination  prepare  patient  so  that  I 
can  see  what  I  am  doing  without  unnecessary 
exposure.  This  is  best  done  by  drawing  up  the 
gown  and  covering  the  legs  and  thighs  with  a  loose 
sheet.  When  the  birth  of  the  child  appears  immi- 
nent, roll  the  night  gown  up  above  the  patient's 
hips  and  pin  in  position,  then  put  on  the  obstetri- 
cal leggings. 

After  Labor. 

(a)  As  soon  as  labor  is  over,  cleanse  the  genitalia  with 
cotton  pledgets  and  water,  and  then  bathe  with 
bichloride  solution,  after  which  apply  a  sterilized 
vulval  pad  and  place  the  patient  upon  a  sterilized 
bed  pad. 
(ft)  Don't  use  an  abdominal  binder  until  after  the  tenth 

day,  unless  otherwise  directed, 
(c)  Change  vulval  pads  as  often  as  necessary,  washing 
the  genitalia  each  time  with  a  1  to  4,000  bichloride 
solution. 
The  Management  of  Labor.- — (a)  The  Obstetric  Call 
should  be  answered  at  once  no  matter  what  the  engage- 
ments or  obligations  of  the  physician  may  be.  If  at  the 
theatre  or  some  social  function  at  a  time  when  a  case  of 
labor  is  expected  he  should  always  leave  directions  how 
he  can  be  found,  and  should  respond  to  them  at  once. 
At  times  this  may  be  very  inconvenient,  but  nevertheless 
the  practice  should  be  followed  rigidly.  If  he  is  in  at- 
tendance upon  another  case  of  labor,  it  is  perfectly  per- 
missible for  him  to  leave  that  case  if  her  condition  be  not 
such  as  to  demand  his  actual  presence,  and  after  having, 
seen  the  second  case  he  can  return  to  the  first.  In  this 
way  it  is  easily  possible  to  manage  two  cases  at  the  same 
time,  but  there  should  always  be  a  substitute  within 
reach.  According  to  the  opinion  of  the  author,  the  pa- 
tient first  beginning  labor  has  the  right  of  priority,  and 
if  the  substitute  has  to  be  called,  he  should  be  sent  only 
to  the  second  case.  Others  believe,  and  it  is  doubtful 
which  is  the  better  position  to  maintain,  that  the  duties 
of  the  obstetrician  are  with  the  woman  who  is  more  seri- 
ously ill,  and  the  substitute  should  be  left  with  the  easier 

(ft)  Tlie  Obstetric  Armamentarium.  The  average  obstet- 
rical valise  which  is  sold  by  instrument  makers  is  entirely 
too  small  to  carry  sufficient  material  for  properly  manag- 
ing a  case  of  labor.  It  little  matters  as  to  the  shape  of  such 
a  receptacle,  so  long  as  it  is  large  enough.  Valises  have 
been  devised  by  Edgar  of  New  York,  Williams  of  Balti- 
more, and  the  author,  which  present  distinct  advantages 
over  the  little  hand  satchel  that  has  been  so  long  m  use. 
The  valises  of  Edgar  and  the  author  are  practically  iden- 
tical in  their  general  plan  of  construction  which  is  as  fol- 
lows- Two  porcelain  trays,  one  deep  and  one  shallow,  are 
so  constructed  that  the  deep  one  fits  into  the  shallow. 
The  space  within  the  trays  Is  used  for  packing  bottles, 
dreisings  and  instruments,  and  the  entire  nest  of  trays  is 
covered  by  a  leather  carrying  case.  That  of  the  author 
is  essentially  the  same  as  the  one  just  described,  but,  being 
made  for  the  permanganate -oxalic  technique,  it  contains 
two  smaller  basins  which  fit  into  the  large  one.     Ihe 
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method  of  using  either  of  these  valises  is  obvious.  When 
the  operator  arrives  at  a  case  he  unpacks  his  various  trays 
and  uses  them  to  make  his  antiseptic  solutions  in,  and 
for  sterilizing  his  hands.  The  trays  are  so  large  that  they 
permit  the  entire  forearm  to  be  soaked,  and  can  be  used 
also  for  boiling  instruments,  or  bathing  an  asphyxiated 
child.  Where  suitable  basins  are  not  available  such  an 
armamentarium  is  indispensable,  but  if  the  patient  has 
previously  been  instructed  to  have  the  necessary  basins, 
the  outfit  of  Williams  is  probably  the  best.  This  consists 
of  a  small  hand  trunk  with  the  proper  compartments  and 
straps  for  carrying  bottles.  Its  most  important  adjunct 
is  a  small  metal  box  of  sufficient  size  to  hold  comfortably 
a  pair  of  obstetric  forceps.  When  the  valise  is  packed 
this  box  contains  all  the  instruments,  and  if  necessity 
arises  to  use  them  the  box  is  placed  directly  upon  the  stove 
and  the  contents  will  soon  come  to  a  boil.  In  the  unused 
space  can  be  packed  the  dressings,  etc. 

The  obstetric  valise  should  contain  the  following  arti- 
cles. Drugs:  oxalic  acid,  permanganate  of  potash,  bi- 
cliloride  tablets,  ergotole,  chloroform,  hypodermic  syringe 
and  tablets.  Instruments:,  a  pair  of  obstetric  forceps 
(best,  Tarnier's  axis  traction),  Braun's  cranioclast,  Smel- 
ley  scissors,  pelvimeter,  perineal  instruments  consisting 
of  a  needle  holder,  dissecting  forceps,  two  pair  of  artery 
clamps,  a  pair  of  scissors,  needles,  and  silkworm  gut 
ligatures,  a  nail  brush.  Dressings:  wrapped  in  separate 
bundles  and  sterilized,  vulval  pads,  gauze  sponges,  two 
or  three  roller  bandages,  to  pack  the  uterus  in  case  of 
hemorrhage,  half  a  dozen  sterilized  towels,  gauze  wipes 
for  eyes  and  mouth,  and  bobbin  for  cord  ligature. 

(c)  Obstetric  Antisepsis. — This  is  the  most  important 
subject  of  the  present  paper,  and  had  best  be  considered 
under  three  headings:  namely,  the  nurse,  the  physician, 
and  the  patient. 

1.  Tlie  Nurse.  At  the  present  time  the  profession  is 
much  better  supplied  with  obstetric  nurses  than  twenty 
years  ago,  and  almost  every  patient  can  have  at  the  time 
of  her  confinement  one  to  nurse  her  who  has  had  a  regu- 
lar training  in  some  well-appointed  lying-in  hospital. 
She  should  be  a  woman  who  has  been  well  trained  in  the 
principles  of  antisepsis  and  asepsis,  should  not  have  re- 
cently been  in  contact  with  an  infectious  case  of  any 
kind,  and  should  possess  the  natural  discretion  which 
will  render  her  capable  of  getting  along  with  the  mem- 
bers of  her  patient's  family  and  the  servants.  Most 
trained  nurses  have  been  taught  how  to  make  the  vaginal 
examination  of  a  woman  in  labor  at  the  hospital  from 
which  they  receive  their  training.  In  private  practice, 
however,  it  is  well  to  allow  them  to  do  this  only  under 
exceptional  circumstances.  If  the  physician  in  charge  is 
going  to  take  the  entire  responsibility  of  the  case,  it  is  far 
better  that  he,  and  only  he,  subject  the  patient  to  the  risk 
of  infection.  The  passage  of  the  catheter  is  another  dan- 
ger that  should  be  entrusted  to  the  nurse  only  after  the 
physician  has  thoroughly  investigated  her  technique  in 
such  a  procedure. 

When  one  is  dealing  with  an  untrained  nurse,  it  is  best 
to  allow  her  no  more  technical  privileges  than  if  she  were 
a  member  of  the  laity.  In  the  experience  of  the  author 
such  women  know  nothing  of  antiseptic  technique,  and 
the  faith  that  a  few  of  them  have  in  a  little  bichloride 
solution  makes  them  excessively  dangerous  in  the  lying- 
in  room.  These  women  should  never  be  allowed  to  ex- 
amine vaginally  and  never  under  any  circumstances  to 
pass  the  catheter. 

3.  TJie  Physician.  The  personal  and  surgical  cleanli- 
ness of  the  obstetrician  is  by  far  the  most  important  fac- 
tor of  technique.  From  the  personal  side  he  should  bear 
in  mind  tliat  he  comes  in  contact  with  sensitive  women  at 
a  time  when  any  little  caprices  they  may  have  are  exag- 
gerated. His  clothing  should  be  neat  and  his  linen  al- 
ways clean.  His  technical  cleanliness  is,  of  course,  im- 
portant in  that  it  diminishes  the  risk  of  infection.  The 
physician  in  general  practice  should  use  the  greatest  care 
thoroughly  to  disinfect  his  hands  and  his  clothes  after 
having  them  In  contact  with  a  septic  case  of  any  kind. 
If  he  does  not  feel  certain  that  he  has  gone  through  the 

384 


proper  precautions,  it  is  far  better  that  he  should  send  a 
substitute  to  the  obstetrical  case.  The  general  care  of 
his  hands  would  require  special  attention  and  they 
should  as  far  as  possible  be  kept  free  from  small  wounds, 
abrasions  and  scratches,  for  it  is  in  these  situations  that 
germs  may  thrive,  to  be  transmitted  to  his  patient  during 
a  vaginal  examination.  Haegler  (Basel,  1900,  ref.  Gen- 
tralUatt  fiXr  Chirurgie,  1900,  No.  46)  and  Bloodgood 
{Progressive  Medicine,  1901,  December)  both  agree  in  this 
danger  of  slight  wounds  on  the  hand.  The  latter  claims 
that  a  prolific  source  of  infection  is  the  caking  of  blood 
around  the  interstices  of  a  finger  nail,  and  that  since  he 
has  worn  rubber  gloves,  his  hands  have  been  in  a  better 
condition.  Williams  ('' Jewett's  Obstetrics,"  second  edi- 
tion) calls  attention  to  tlie  danger  afforded  by  infected 
wounds,  bone  felons,  or  a  pustulous  eczema  on  the  hands 
of  the  obstetrician.  Contact  with  septic  material  of  any 
kind,  not  only  in  other  patients,  but  upon  the  person  of 
the  physician  himself,  should  be  strictly  avoided.  In 
this  connection  it  is  only  necessary  to  recall  the  case  of 
Dr.  Rutter,  of  Philadelphia  (Wilhams,  loc.  eit.),  who  was 
followed  wherever  he  went  by  an  epidemic  of  puerperal 
fever,  while  his  brother  practitioners  were  practically 
free  from  it.  It  appeared  later  that  the  source  of  infec- 
tion was  a  purulent  ozsena  from  which  he  infected  his 
hand  every  time  he  blew  his  nose.  It  is  now  known  be- 
yond any  question  of  doubt  that  infection  of  all  kinds 
is  produced  by  contact;  hence  the  old  theory  that  sewer 
gas  plays  an  important  part  in  its  production  can  be 
abandoned.  Garrigues  ("  American  Text-book  of  Obstet- 
rics," first  edition)  in  a  recent  article  advocates  this 
theory  and  attributes  an  epidemic  occurring  in  the  New 
York  Maternity  Hospital  to  guano  which  had  been  sprin- 
kled over  the  ground,  and  a  second  one  in  the  New  York 
Infant  Asylum  to  the  presence  of  a  dead  rat  in  the  cellar. 
We  cannot  agree  with  him,  however,  in  believing  the 
possibility  of  air  infection. 

The  actual  disinfection  of  the  hands  was  originated  in 
1847  by  Semmelweiss  (Wien  und  Leipzig,  1861),  who  was 
struck  with  the  frightfully  high  mortality  of  women  de- 
livered in  lying-in  hospitals.  Thinking  this  might  be  due 
to  the  contamination  of  the  hands  of  the  assistants  by 
handling  pathological  material,  he  compelled  them  to 
bathe  their  hands  in  a  solution  of  chloride  of  lime,  and 
was  rewarded  in  seeing  the  mortality  immediately  drop. 
It  was  not,  however,  until  Lister  had  introduced  his  anti- 
septic method  into  surgery,  until  Stadtfeldt,  of  Copen- 
hagen (cited  by  Williams,  loc.  cit.),  had  advocated  the  use 
of  bichloride  of  mercury  in  obstetrics,  and  until  Pasteur 
{loc.  cit.)  had  found  streptococci  in  the  tissues  of  women 
dead  of  puerperal  fever,  that  obstetricians  in  general 
began  to  disinfect  their  hands. 

The  methods  of  disinfection  at  present  in  use  are  as 
follows :  That  of  Filrbringer,  by  which  it  is  claimed  the 
hands  can  be  made  sterile  more  rapidly  than  by  any  other 
method.    His  method,  as  quoted  by  Jewett,  is  as  follows: 

(1)  Clean  the  nails  dry. 

(2)  Scrub  the  hands  and  forearms  for  not  less  than 
three  minutes  with  a  hand  brush  with  soap  and  water  as 
hot  as  it  can  be  borne;  especial  care  must  be  taken  in 
brushing  the  nails  and  finger  tips,  and  the  water  should 
be  changed  two  or  three  times. 

(3)  Scrub  well  with  alcohol  (not  below  eighty  per  cent.) 
and,  before  it  evaporates, 

(4)  Immerse  for  three  minutes  in  a  hot  solution  of  mer- 
curic iodide  or  chloride  (1  to  2,000  to  1  to  500)  or  in  a 
three-percent,  solution  of  carbolic  acid. 

A  fallacy  has  been  discovered  in  this  method  by  Menge 
and  Kr6nig,  who  show  that  the  organisms  are  not  de- 
stroyed but  simply  made  to  adhere  more  closely  to  the 
hands,  and  Senger  (Centralblatt  fiir  Chimrgie,  1899,  No. 
27)  has  proven  that  alcohol  and  carbolic  acid  form  an  inert 
chemical  combination.  Senger  has  found  the  following 
method  of  value,  which  is  based  upon  not  only  the  ac- 
tual germicidal  properties  of  the  mixture,  but  also  upon 
its  chemical  combination,  the  importance  of  which  was 
advocated  by  KrOnig  and  Paul  {Zeitschrift  fiir  Hygiene 
und  Infeetionakrankheiten,  Bd.  25,  1897).    It  is— 
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(1)  After  thoroughly  scrubbing  the  hands  as  heretofore 
described  they  are  immersed  for  two  minutes  in  a  solu- 
tion of  hydrochloric  acid  of  from  two-  to  five  per-cent. 
strength. 

,  (2)  This  is  followed  by  immersion  in  one-half-  to  two- 
per-cont.  solution  of  permanganate  of  potash  for  one 
minute. 

(8)  A  solution  of  sulphurous  acid  is  used  to  remove  the 
discoloration. 

The  virulence  of  this  combination  is  due  to  nascent 
chlorine',  nascent  oxygen,  and  nascent  sulphuric  acid, 
which,  the  authors  (KrOnig  and  Paul)  claim,  are  much 
more  effective  in  this  state.  Bloodgood  (2oc.  cit.)  is  un- 
able to  state  whether  this  combination  is  better  than  per- 
manganate of  potash  and  oxalic  acid,  and  says  that  his 
results  with  the  latter  method  have  been  such  that  a 
change  does  not  seem  necessary.  In  this  the  author 
entirely  agrees  with  him.  But  the  method  of  KrSnig 
and  Paul  is  based  on  such  excellent  laboratory  work  that 
it  cannot  be  overlooked. 

The  permanganate  of  potash  and  oxalic  acid  method, 
which  was  originated  by  Halsted  and  later  described  by 
Kelly  (American  Journal  of  Obstetrics,  1891,  xxiv..  No. 
12)  (it  has  been  wrongly  referred  to  as  that  of  Welch 
[Jewett,  "American  Text-book  of  Obstetrics,"  first  edi- 
tion]), is  the  one  used  extensively  in  this  country  and  the 
one  with  which  the  author  has  had  most  excellent  results 
both  in  hospital  and  in  private  practice.     It  is  as  follows : 

(1)  The  hands  are  thoroughly  scrubbed  with  hot  water 
and  green  soap  for  from  three  to  five  minutes,  the  water 
being  changed  several  times. 

(2)  The  hands  are  immersed  in  a  warm  solution  of  po- 
tassium permanganate  until  they  attain  a  mahogany 
brown  color. 

(3)  They  are  then  decolorized  in  a  hot  saturated  solution 
of  oxalic  acid. 

(4)  Soak  the  hands  and  forearms  for  at  least  two  min- 
utes in  a  1  to  1,000  solution  of  bichloride. 

All  observers  agree  that  the  most  important  step  in  any 
of  the  above  methods  is  the  mechanical  scrubbing,  but 
most  of  them  agree  with  Haegler  (loc.  cit.)  in  the  opinion 
that  chemical  disinfection  cannot  be  dispensed  with. 

Rubber  Gloves.  According  to  Bloodgood  (Progressive 
Medicine,  December,  1899),  rubber  gloves  were  first  used 
by  Halsted  in  1889.  If  properly  employed  they  practi- 
cally solve  the  question  of  hand  disinfection  for  the  rea- 
son that  they  can  be  absolutely  steriUzed  by  boiling. 
Their  use  in  general  surgery  has  been  shown  by  Blood- 
good  to  diminish  the  frequency  of  wound  suppuration 
markedly.  Up  to  the  present  time  gloves  have  not  been 
used  extensively  in  obstetrics.  Williams  advised  them, 
but  claims  that  they  interfere  considerably  with  the 
sense  of  touch.  Moran,  of  Washington  (American  Jour- 
nal of  Obstetrics,  February,  1902),  has  made  a  comparative 
study  of  the  results  obtained  by  the  use  and  non-use  of 
rubber  gloves  in  the  management  of  obstetric  cases.  His 
results  undoubtedly  show  a  slight  decrease  in  the  mor- 
bidity, as  is  seen  by  the  following  figures:  from  July  1st, 
1899,  to  September  30th,  1900—318  cases  were  treated  of 
which  180  were  examined  during  or  after  labor,  and  188 
were  not  examined.  Of  those  that  were  examined  40  (22 
per  cent. )  had  a  rise  of  temperature  of  above  100°  F. ,  and 
of  those  not  examined  26  (19  per  cent.)  one  above  normal. 
In  this  series  of  cases  gloves  were  not  used.  From  October 
1st,  1900,  to  May  30th,  1901,  237  cases  were  treated  with 
rubber  gloves.  Of  those  examined,  of  which  there  were 
197  cases,  43  (or  20.7  per  cent.)  had  a  rise  of  temperature, 
and  of  those  not  examined,  40,  7  (or  17. 5  per  cent. )  had  this 
rise.  If  these  results  are  compared  it  is  seen  that  with- 
out gloves  the  morbidity  was  22  per  cent,  and  19  per  cent, 
for  the  examined  and  not  examined  cases  respectively, 
while  with  gloves  this  morbidity  was  20.7  per  cent,  and 
17.5  per  cent.  Although  these  figures  show  only  two  or 
three  per  cent,  morbidity  in  favor  of  gloves,  yet  this  author 
shows  cleariy  that  this  small  difference  is  due  partly  to  the 
fact  that  many  general  diseases  increase  the  morbidity. 
His  results  as  to  actual  infections  definitely  prove  that  this 
complication  is  decidedly  less  frequent  when  gloves  are 
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used  and  even  less  so  when  the  patients  are  not  examined. 
In  the  opinion  of  the  author  it  is  exceedingly  diflBcult,  if 
not  impossible,  to  do  some  of  the  major  obstetric  oper- 
ations, namely,  high  forceps  and  version,  if  gloves  be 
worn.  It  is  his  practice  to  wear  gloves  only  in  dirty 
cases,  thus  keeping  his  hands  always  clean. 

To  summarize  the  question  of  hand  disinfection,  it  is 
well  to  note  that  except  by  the  careful  use  of  rubber 
gloves  which  have  recently  been  boiled,  it  is  impossible 
to  sterilize  the  hands  from  a  bacteriological  standpoint. 
For  practical  purposes,  however,  the  method  of  KrOnig 
and  Paul,  or  that  of  Halsted,  will  be  found  sufBcient. 
And  if  it  be  remembered  that,  as  the  hand  cannot  be  ab- 
solutely sterilized,  any  unnecessary  manipulation  or  ex- 
amination subjects  the  patient  to  a  certain  risk  of  infec- 
tion, the  operator,  by  avoiding  this,  will  do  all  that  is  in 
his  power. 

3.  The  Patient.  The  question  of  proper  antisepsis  on 
the  part  of  the  patient  is  just  as  important  as  that  of  the 
physician,  and  the  entire  field  of  operation,  namely,  the 
vulva  and  the  inner  surface  of  the  thigh,  should  undergo 
a  rigid  disinfection.  It  should  be  remembered,  however, 
that  this  disinfection  can  never  be  as  complete  as  that  of 
the  surgeon's  hands;  these  parts,  therefore,  should  not  be 
touched  during  the  operation  with  a  disinfected  hand  any 
more  than  is  absolutely  necessary.  In  hospital  practice 
the  vulva  can  and  should  be  shaved,  for  in  the  average 
hospital  patient  it  is  almost  impossible  to  render  the  pu- 
bic hair  sterile.  It  would  be  best  if  this  same  technique 
could  be  used  in  private  practice,  but  to  this  the  average 
woman  will  not  submit.  Warren  (American  Journal  of 
Obstetrics,  January,  1902)  says  that  the  chief  objection  to 
it  is  the  discomfort  that  follows  when  the  hair  begins  to 
grow  out  again,  nor  does  Bowen  (American  Journal  of 
Obstetrics,  December,  1901)  advise  it,  but  both  of  these 
operators  think  it  best  that  the  pubic  hair  should  be 
clipped  short  with  scissors.  The  necessity  of  thoroughly 
cleansing  the  vulva  has  been  emphasized  by  the  excellent 
laboratory  work  of  Williams  (American  Journal  of  Ob- 
stetrics, 1898).  He  was  struck  with  the  discrepancy  that 
existed  in  the  various  opinions  as  to  the  bacterial  flora  of 
the  vaginal  secretion,  and,  thinking  that  the  differences 
in  results  were  due  to  differences  in  technique  in  the 
methods  of  obtaining  the  secretion,  he  made  a  compara- 
tive study  in  the  several  methods  as  follows :  In  a  series 
of  cases  he  made  cultures  from  the  vaginal  secretion  (as) 
by  means  of  Menge's  tube,  (b)  using  a  glass  speculum 
and  obtaining  tlie  secretion  directly  by  means  of  a  plati- 
num loop,  and  (c)  taking  cultures  directly  from  the  inner 
surface  of  the  labia  and  vestibule.  From  each  case  were 
the  above  three  cultures  made,  and  the  results  showed 
that  by  means  of  the  Menge  tube  no  pathogenic  organisms 
were  found  in  the  secretion,  while  when  the  speculum  was 
used  such  organisms  were  found  quite  frequently,  and 
they  corresponded  identically  to  the  organisms  found  in 
the  cultures  made  from  the  external  genitalia,  showing 
conclusively  that  even  by  the  careful  introduction  of  the 
cylindrical  glass  speculum  it  was  almost  impossible  to 
avoid  introducing  germs  from  without. 

As  regards  the  actual  method  of  disinfection  little  need 
be  said  in  addition  to  what  has  gone  before.  After  clip- 
ping the  pubic  hair  short  the  vulva  and  inner  surface  of 
the  thigh  are  thoroughly  washed  with  warm  water  and 
green  soap.  This  is  to  be  followed  by  copious  irrigation 
with  bichloride  solution,  and  then  a  pledget  of  gauze  wet 
with  the  same  solution  is  to  be  allowed  to  lie  over  the 
vulv&,  until  the  examination  is  made. 

The  ante-partum  douche  is  at  present  little  used,  and 
it  seems  superfluous  to  say  much  about  it.  However,  a 
few  words  in  regard  to  the  rationale  of  its  abandonment 
will  not  be  out  of  place.  Up  to  1892  there  were  two  be- 
liefs as  to  the  bacterial  flora  of  the  vaginal  secretion. 
Certain  authorities,  on  the  one  hand,  claimed  that  the  se- 
cretion was  invariably  free  from  pathogenic  micro-organ- 
isms and,  according  to  them,  the  ante-partum  douche  was 
superfluous.  On  the  other  hand,  another  school  of  ob- 
servers claimed  that  pathogenic  bacteria  were  present  in 
a  certain  percentage  (from  4  to  27  per  cent.)  mthe  vaginal 
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secretion  of  pregnant  women,  and,  according  to  these 
authorities,  doucliing  of  the  vagina  preparatory  to  labor 
was  necessary.  In  1892  the  question  was  apparently 
settled  by  the  work  of  DOderlein  (-'Das  Scheidensekret, " 
Leipzig,  1893)  who  divided  vaginal  secretion  into  two 
classes :  on  the  one  hand,  a  normal  secretion  which  pre- 
sented certain  characteristics  and  contained  only  the  ba- 
cillus vaginalis  and  yeast  fungus,  and,  on  the  other,  an 
abnormal  secretion  which  presented  certain  differential 
characteristics,  and  which  frequently  contained  patho- 
genic organisms.  In  the  former  class  of  cases  this  ob- 
server argued  that  douches  were  not  necessary,  while 
in  the  latter  they  were.  In  1893  "Williams  (American 
Journal  of  the  Medical  Sciences,  July,  1893)  confirmed 
DQderlein's  work  on  a  small  scale,  and  for  the  next  few 
years  it  held  good.  In  1897  Kronig  ("Bacteriologie  des 
weiblichen  Genitalkanales,"  Menge  und  KrOnig,  Leipzig, 
1897)  surprised  vaginal  bacteriologists  by  the  statement 
that  he  had  examined  the  vaginal  secretion  of  167  preg- 
nant women,  and  that  in  none  of  them  was  he  able  to- 
demonstrate  typical  streptococci  or  any  other  pathogenic 
micro-organisms  with  the  exception  of  the  gonococcus. 
He  therefore  concluded  that  the  vaginal  secretion  should 
be  considered  aseptic,  and  that  ante-partum  douches  were 
not  indicated.  Furthermore,  he  proved  that  the  vaginal 
secretion  was  itself  bactericidal,  for  chromogenic  and 
mildly  pathogenic  organisms  when  introduced  into  the 
healthy  vagina  could  not  be  recovered  in  cultures  taken 
a  few  hours  later,  and  that  if  the  vagina  previous  to  the 
introduction  of  these  organisms  had  been  douched  or 
scrubbed  the  bactericidal  power  of  its  secretion  was  de- 
cidedly lessened.  He  was  thus  justifled  in  concluding 
that  the  ante-partum  douche  was  not  only  unnecessary 
but  also  injurious.  KrOnig's  work  has  been  confirmed 
by  Williams  (loe.  eit.),  who  has  also  shown  that  the  former 
discrepancy  as  to  the  bacterial  flora  of  the  vagina  was  due 
to  differences  in  technique  (loc.  cit.).  From  the  practical 
standpoint  Bretschneider  (Archiv  fiir  Oynakologie,  1901) 
reports  statistics  from  the  Leipsic  Clinic  in  which,  of 
3,280  cases,  every  alternate  one  was  douched.  The 
puerperium  was  febrile  in  45.18  per  cent,  of  the  cases 
douched,  and  in  86.78  per  cent,  when  the  douche  was 
not  employed. 

It  is  thus  seen  that  we  are  justified  In  condemning  the 
use  of  the  ante-partum  douche  and  in  believing  that,  with 
the  exception  of  those  affected  with  gonorrhoea,  auto-in- 
fection is  impossible.  Just  so  long  as  the  obstetrician 
works  with  this  point  in  mind  will  his  technique  be  good, 
but  so  soon  as  he  uses  auto-infection  as  a  peg  upon  which 
to  hang  faults  in  his  technique  will  his  patient  suffer. 

It  may  likewise  be  said  that  the  post-partum  douche  in 
normal  cases  is  productive  of  more  harm  than  good.  The 
natural  cleansing  that  the  genital  tract  gets  during  the 
birth— first  the  douche,  from  above  downward,  of  liquor 
amnii,  followed  by  the  tightly  fitting  body  of  the  child 
and  more  fluid,  and  finally  by  the  placenta— is  far  superior 
to  any  artificial  means  such  as  a  douche.  This  stage  of 
the  labor,  then,  had  far  better  be  left  entirely  to  nature. 

( d )  The  Technical  Management  of  Labor.  — This  sub j  ect 
will  be  considered  under  the  three  clinical  stages  of  lalDor. 

1.  During  the  First  Stage.  "When  the  nurse  is  called  to 
a  case  of  labor  her  first  duty  should  be  to  dispel  any  pos- 
sible fear  on  the  part  of  the  patient  by  her  general  de- 
meanor and  remarks.  It  is  supposed  that  the  necessary 
preparations,  dressings,  and  so  forth  have  been  made  some 
time  before.  Having  ascertained  by  questions  as  to  the 
duration  and  character  of  the  pains,  the  amount  and  char- 
acter of  the  vaginal  discharge,  she  should  give  the  patient 
an  enema  of  soap  suds  and  warm  water.  This  emptying 
of  the  lower  bowel  is  a  very  important  procedure  and 
should  never  be  omitted.  The  patient  should  then  be 
directed  to  take  a  full  bath,  paying  particular  attention 
to  the  thorough  cleansing  of  the  lower  abdomen,  vulva 
and  thighs.  Her  hair  should  be  braided,  so  that  it  will 
become  as  little  tangled  as  possible  when  she  is  lying  in 
bed.  Most  nurses  arrange  the  hair  in  two  braids  on  either 
side  of  the  head.  She  should  be  dressed  in  a  clean  night 
gown  and  put  to  bed.     She  is  now  ready  to  see  the  phy- 
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sician,  and,  until  he  makes  the  vaginal  examination,  no 
further  disinfection  is  necessary. 

The  first  duty  of  the  physician  on  entering  the  room  is 
to  discover  whether  or  not  his  patient  is  in  labor.  Many 
ludicrous  mistakes  have  been  made  which  could  have 
been  avoided  by  bearing  this  point  in  mind.  One  of  the 
first  cases  witnessed  by  the  author  as  a  student  was 
watched  throughout  an  entire  night,  only  to  find — when, 
in  the  morning,  he  sent  for  the  demonstrator  of  obstet- 
rics of  the  medical  college  to  apply  forceps — that  the  pa- 
tient was  not  in  labor.  Many  of  us  can  recall  similar  in- 
stances. The  three  signs  indicating  that  labor  has  actually 
begun,  according  to  Hirst  {loc.  eit. ),  are  as  follows :  {a)  Re- 
current pains  of  characteristic  duration,  situation,  and 
nature ;  (b)  the  escape  of  a  small  quantity  of  blood-tinged 
mucus  from  the  vagina,  and  (c)  the  dilatation  of  the  os. 
(J)  may  be  absent  in  the  early  stages  of  labor,  and  (c)  is 
found  only  on  vaginal  examination,  to  be  described  later. 
As  a  rule  the  uterine  pains  will  suffice  for  making  the 
diagnosis,  and  the  physician  should  then  proceed  with 
his  examination  of  the  patient.  If  she  is  seen  for  the 
first  time,  the  history  and  the  examination  should  be  as 
complete  and  thorough  as  heretofore  described.  If,  how- 
ever; this  has  been  done  some  weeks  previously,  all  that 
is  necessary  will  be  the  palpation  and  auscultation  of  the 
abdomen,  by  which  he  ascertains  the  position  and  pres- 
entation and  condition  of  the  child. 

Vaginal  examination  during  labor  should  be  made 
only  with  the  strictest  antiseptic  precautions,  and  after 
the  patient  and  hands  of  the  physician  have  been  pre- 
pared in  the  manner  heretofore  described.  During  the 
first  stage  of  labor  the  points  to  ascertain  by  vaginal  ex- 
amination are  the  condition  of  the  membranes  and  the 
amount  of  dilatation  of  the  os.  The  presenting  part  can 
be  felt,  but  it  is  almost  impossible  at  this  time  to  obtain 
definite  information  as  to  its  position. 

Later  in  labor,  when  the  cervix  is  completely  dilated, 
and  the  presenting  part  has  descended  into  the  pelvis  to 
a  level  with  the  ischial  spines,  the  diagnosis  of  the  pres- 
entation and  position  of  the  child  can  be  made  by  noting 
the  relation  between  certain  anatomical  structures  upon 
the  presenting  part  and  the  mother's  pelvis.  These 
structures  are,  in  the  case  of  occipito-iliac  presentations, 
the  large  and  small  fontanels,  and  the  sagittal  suture; 
in  mento-iliac,  the  bridge  of  the  nose,  the  mouth  and 
chin ;  and  in  sacro-iliac,  the  genitals,  gluteal  furrow,  and 
the  tip  of  the  coccyx.  It  can  be  easily  seen  what  rela- 
tive position  these  structures  will  occupy  in  any  of  the 
classical  presentations. 

In  making  the  diagnosis  of  presentation  and  position 
by  vaginal  examination,  it  is  well  to  have  a  definite 
method  of  procedure,  analogous  to  the  one  considered 
when  abdominal  palpation  was  discussed.  The  most 
practical  is  a  method  advised  by  FarabcEuf  and  "Varnier 
("Introduction  a  I'fitude  clinique  et  k  la  pratique  des 
Accouchements,"  Paris,  1891)  which  consists  of  three 
separate  manoeuvres,  as  follows: 

The  disinfected  finger  is  introduced  into  the  vagina 
until  it  conies  in  contact  with  the  presenting  part.  By 
this  first  manoeuvre,  which  is  simply  feeling  the  part  of 
the  child  in  the  pelvis,  the  diagnosis  of  the  presentation 
is  made,  be  it  occiput,  breech,  or  face.  In  the  second 
manoeuvie,  the  examining  finger  is  made  to  pass  from 
anterior  to  posterior  over  the  presenting  part  in  the  mid- 
dle line.  In  its  journey  it  will  cross  either  the  sagittal 
suture,  the  bridge  of  the  nose,  or  the  gluteal  furrow,  and, 
according  to  the  direction  of  either  of  these  structures, 
will  the  operator  know  the  direction  of  the  antero-pos- 
terior  diameter  of  the  presenting  part;  in  other  words, 
its  orientation.  By  the  third  manoeuvre  the  presenting 
point  is  located  and  the  diagnosis  thereby  clinched. 
This  is  accomplished  as  follows:  The  tips  of  the  fingers 
again  are  brought  to  the  anterior  aspect  of  the  presenting 
part,  and  are  made  to  sweep  over  it  first  on  one  side  and 
then  on  the  other  in  a  semicircle.  In  this  journey  the 
presenting  point,  be  it  small  fontanel,  point  of  the  chin, 
or  tip  of  sacrum,  will  be  found,  and  according  to  the 
quadrant  of  the  pelvis  it  occupies  the  diagnosis  is  made. 
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To  illustrate :  The  operator  on  introducing  his  finger 
comes  in  contact  with  the  hard  globe  of  the  head  crossed 
by  its  sutures  and  perforated  by  its  fontanels.  Thus 
he  knows  he  is  dealing  with  an  occipito-iliac  presenta- 
tion. By  the  second  manoeuvre  he  locates  the  sagittal 
suture  and  notes  that  it  I'uns  from  left  anterior  to  right 
posterior ;  thus  his  diagnosis  will  be :  left  occipito-iliac 
anterior  or  right  occipito-iliac  posterior,  according  as  the 
small  fontanel  is  felt  at  the  anterior  or  posterior  end  of 
the  sagittal  suture.  By  sweeping  the  tips  of  his  fingers 
around  the  presenting  part,  first  on  one  side  and  then  on 
the  other,  as  indicated  in  the  third  manoeuvre,  he  finds 
the  small  fontanel  at  the  anterior  end  of  the  sagittal 
suture,  or  in  the  left  anterior  pelvic  quadrant.  From 
this  he  will  be  justified  in  making  the  diagnosis  of  the 
presentation  as  left  occipito-iliac  anterior. 

In  transverse  presentations  this  rule  cannot  be  followed. 
But  if  the  operator  remembers  that  the  axillary  cavity  is 
closed  in  the  direction  of  the  child's  head,  open  in  the 
direction  of  its  feet,  bounded  anteriorly  by  the  soft  pec- 
toralis  major  muscle,  and  posteriorly  by  the  hard  border 
of  the  scapula,  a  mental  process  of  reconstruction  will 
give  him  a  correct  idea  of  the  position  occupied  by  the 
child. 

In  operative  cases,  particularly  where  the  use  of  forceps 
is  anticipated,  accurate  diagnosis  of  presentation  and 
position  is  of  absolute  importance,  and  as  the  formation 
of  the  caput  succedaneum  often  majces  it  impossible  for 
the  operator  to  feel  the  suture  and  fontanels,  a  method 
other  than  that  which  has  been  described  above  must  be 
resorted  to.  With  the  patient  under  complete  anesthe- 
sia, it  is  always  possible  to  introduce  the  entire  hand  into 
the  vagina.  It  is  passed  along  the  side  of  the  head  until 
the  ear  is  reached.  As  the  free  border  of  the  ear  is  di- 
rected posteriorly,  its  position  will  give  the  operator  the 
desired  information.  ,       ,      .  .         .,, 

After  he  has  made  the  exammation,  the  physician  will 
be  asked  for  his  opinion  as  to  the  probable  duration  of  the 
labor  Hirst  says  on  this  point,  it  is  well  to  be  "  guarded 
and  delphic,"  and  he  is  accustomed  to  make  the  somewhat 
ambiguous  statement "  that  the  duration  of  labor  will  de- 
pend upon  the  strength  and  frequency  of  the  pains.  it 
the  operator  bears  in  mind  the  average  duration  of  labor 
in  primipara  and  multipara  as  being  seventeen  and  nine 
hours,  respectively,  from  the  first  onset  of  pains,  he  will 
be  greatly  helped.  ,     .       .,     „    ^    »       „* 

The  duties  of  the  physician  during  the  first  stage  of 
labor— further  than  assuming  an  attitude  of  watchful  ex- 
pectancy-are practically  nil.  If  his  patient  be  a  primi- 
para with  infrequent  pains  and  slow  dilatation  it  is  best 
that  he  should  not  remain  in  the  house,  but  should  pay 
frequent  visits,  leaving  word  in  the  interval  where  he  can 
be  called  If,  on  the  other  hand,  his  patient  has  had  chil- 
dren before  and  gives  a  history  of  rapid  labors  hef,ould 
be  with  her  during  the  entire  process  In  both  instances 
the  number  of  vaginal  examinations  should  be  restncted 
as  with  each  one  the  risk  of  infection  is  increased.  It  is 
perfectly  possible,  if  the  question  of  time  is  "o*  o^  ™P°7; 

tanceto  the  obstetrician,  *»  °^^°^g/ '"H.ftX/M«to 
b V  external  manipulation.  Leopold  and  Sporling  {At  c/iiv 
/L  ^naWe,  xlv.)  and  Leopold  and  Orb  (^«^^« /«r 

iyndkologie,  xlvili.)  state  that  'V^P^f '^i^vlTof  aU 
own  experience,  to  deliver  at  least  ninety  per  cent,  of  a  1 
cases  bv  means  of  external  manipulation  alone,  iheir 
errors  in  dfagnosis  in  the  first  tliousand  cases  delivered 
w  ?  6.5  JS^cent.,  while  in  the  last  thousand  they  were 
only  1  77  per  cent.,  and  Moran  {loc.  cit.)  states  that  the 
morbidity  of  cases  examined  is  double  that  of  cases  no  ex- 
amined. ^If  the  obstetrician  is  in  general  P'-acticehow^ 
ever,  and  cannot  remain  w  th  his  patient,  from  the  first 
visit  vaginal  examination  is  absolute  y  necessary  for  it 
is  by  thil  means  alone  that  he  can  tell  the  amount  and 
rapidity  of  dilatation.     It  is  the  habit  of  the  authoi  to 

T'Siir*  s-«SC'?' r\£r.?ffi;°: 

for  the  physician  to  observe  during  this  stage  of  labor  is 


the  maintenance  of  a  rational  technique,  and  by  a  "ra- 
tional "  technique  is  meant  the  handling  with  disinfected 
hands  only  such  articles  as  are  known  to  be  sterile. 
Nothing  has  been  said  heretofore  concerning  the  steriliz- 
ation of  bed  clothes,  night  gowns,  and  so  forth,  it  being 
thought  far  better  to  have  these  articles  simply  freshly 
laundered,  for  if  such  articles  be  sterilized  when  first 
used,  it  is  a  matter  only  of  a  few  minutes  before  they 
become  completely  contaminated,  and  it  is  preferable  that 
they  be  considered  non-sterile  from  the  outset  than  to 
consider  them  so  through  the  entire  case,  and  thereby 
contaminate  not  only  hands  and  instruments,  but  other 
dressings. 

When,  by  the  rupture  of  the  membrane  or  the  onset 
of  expulsive  pains,  tlie  obstetrician  knows  that  his  patient 
has  entered  the  second  stage,  she  should  be  made  to  lie 
on  her  back  and  sterile  leggings  should  be  drawn  over 
the  legs  and  thighs ;  and  the  gown  is  rolled  up  so  as  to 
be  well  out  of  the  way  of  discharges  from  the  vagina. 
With  each  pain  either  he  or  the  nurse  should  watch  the 
perineum,  and  when  it  is  seen  to  bulge,  he  may  prepare 
his  hands  for  the  actual  delivery,  and  while  he  is  doing 
so  the  nurse  prepares  the  patient.  Having  disinfected 
his  hands,  he  sits  on  one  side  of  the  bed  and  surrounds 
the  vulva  with  sterilized  towels.  To  do  this  four  towels 
are  necessary:  one  lying  transversely,  directly  under  the 
patient's  buttocks,  one  lying  diagonally  under  each  thigh, 
and  one  across  the  abdomen,  exposing  to  plain  sight  the 
vaginal  orifice.  In  this  way  the  vulva  and  surrounding 
towels  form  a  sterile  field,  and  it  should  be  remembered 
that  this  is  the  only  portionof  the  patient  or  bed  that  is 
in  that  condition. 

On  a  table  or  chai^  by  the  side  of  the  bed  and  within 
easy  reach  of  the  operator's  hand  is  placed  a  sterile  towel, 
and  upon  it  the  following  articles :  scissors  and  ligatures 
for  the  cord,  sterile  gauze  sponges,  a  basin  with  bichloride 
solution. 

While  the  head  is  distending  the  vulva,  the  operator 
has  two  duties:  first,  to  prevent  contamination  of  the 
field  of  operation  by  discharge  from  the  rectum,  and  sec- 
ond to  prevent,  if  possible,  laceration  of  the  perineum. 
The  first  duty  is  fulfilled  by  wiping  the  discharge  from 
the  rectum  downward  with  a  sponge  soaked  in  bichloride, 
which  sponge  is,  of  course,  at  once  to  be  thrown  away. 
The  prevention  of  perineal  laceration,  however,  is  a  much 
more  difiicult  matter  and  will  not  be  successful  in  a  num- 
ber of  cases     Many  methods  have  been  devised,  some 
good  others  bad.     Any  method  that  depends  upon  a  rec- 
tal manipulation  is  bad  for  the  reason  that  it  contammates 
the  hand  which  may  later  have  to  be  introduced  into  the 
uterus     If  the  operator  bears  in  mind  that  the  usual 
causes  of  the  laceration  are,  first,  too  rapid  expulsion  ot 
the  presenting  part,  and  second,  some  abnormality  in  the 
mechanism  of  labor,  any  method  which  has  as  its  object 
the  avoidance  of  these  causes  will  be  a  good  one      1  oo 
rapid  expulsion  of  the  presenting  part  can  be  controlled 
bv  a  carefully  administered  anaesthetic,  and  the  normal 
mechanism  of  labor  can  be  assisted  by  pressing  through 
the  perineum  upon  the  foetal  head  so  that  the  neck  is 
forced  upward  against  the  symphysis  pubis  and  exten- 
sion of  the  head  thereby  assisted.     A  method  which  has 
been  as  successful  as  any  with  the  author  is  as  follows: 
When  the  head  distends  the  vulva,  the  operator  facing 
his  patient's,  feet  places  the  first  two  fingers  of  both 
hands  upon  the  perineum,  so  that  the  finger  tips  of  one 
hand  are  in  apposition  with  those  of  the  other;  by  tliis 
means  pressure  is  made  up^yard  and  forward  and  the 
head  when  delivered  slips,  as  it  were,  between  the  flngeis 
and  thumbs  of  both  of  the  operator's  hands     An  ingeni- 
ous device  has  been  recently  \-ecommended  by  George  H. 
Noble  iMierican  Journal  of  Obstetnes,  February  1903), 
by  which  the  perineum  is  ^pported  by  means  of  three 
adhesive  straps  one  and  a  half  inches  wide  and  eighteen 
to  twenty-four  inches  long;  when  the  head  distends  the 
vuWathLnd  of  one  strap  is  applied  in  the  vulvo-femorri 
crease  while  its  other  end  runs  diagonally  downwaid 
across  the  opposite  buttocks;  a  second  one  is  applied  in 
?hl  same  way  on  the  other  side  of  the  body,  and  the  third 
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running  directly  transversely  a  few  millimetres  below  the 
posterior  commissure.  Noble  has  used  this  method  iu  six 
forceps  deliveries  in  which  laceration  seemed  imminent, 
"with  perfect  satisfaction."  The  author  has  no  experi- 
ence with  this  method.  A  possible  objection  is  the  diffi- 
culty of  obtaining  sterile  adhesive  plaster. 

The  head  being  delivered,  it  undergoes  its  movement 
of  external  rotation.  The  operator  now  turns  so  that  he 
faces  his  patient's  head  and  grasps  the  foetal  head  with 
both  hands  by  chin  and  occiput.  Downward  pressure 
will  cause  tlie  anterior  shoulder  to  slip  under  the  sym- 
physis and  elevation  of  the  head  will  cause  the  posterior 
one  to  glide  over  the  perineum.  The  rest  of  the  child's 
body  usually  follows  without  difficulty.  Difficulty  in 
delivering  the  shoulder  sometimes  occurs,  and  to  relieve 
this  Bonnaire  (cited  by  Norris,  Progressive  Medicine, 
September,  1901)  suggests  the  division  of  one  of  both 
clavicles  by  means  of  sharp  scissors.  The  operation  has 
apparently .  not  been  performed  upon  a  living  child, 
though  Bonnaire  tfiinks  it  possible,  as  in  none  of  his 
experimental  operations  were  the  subclavian  vessels  or 
nerves  injured.  Happily,  arrest  of  the  shoulders  is  ex- 
ceedingly rare. 

Throughout  the  entire  second  stage  the  condition  of  the 
foetal  heart  sounds  should  be  carefully  noted  at  short  in- 
tervals. 

Anmstliesia  in  Obstetrics. — All  obstetricians  agree  that  a 
certain  amount  of  anaesthesia  properly  administered  is  of 
greatest  assistance  in  the  majority  of  obstetric  cases,  and 
most  individuals  in  private  practice  use  an  anaesthetic  as 
a  matter  of  routine.  The  time  for  administration  of  the 
anaesthetic  is  in  the  second  stage  of  labor,  and  as  a  rule 
its  administration  should  be  put  off  as  long  as  possible. 
It  should  never  be  given  except  in  operative  cases  before 
the  cervix  is  completely  dilated,  nor  should  the  attempt 
be  made  to  produce  narcosis,  but  simply  anaesthesia.  If 
this  be  done  it  is  perfectly  possible  for  the  patient  to  be 
partially  conscious  throughout  the  entire  process,  but  at 
the  completion  of  labor  to  have  no  definite  recollection  of 
it.  The  choice  of  the  anaesthetic  should  be  governed  by 
several  factors:  in  the  first  place,  the  general  condition 
of  the  patient,  and  in  the  second,  the  individual  prefer- 
ence of  the  operator.  That  ether  and  chloroform  both 
have  their  dangers  is  clear  on  perusing  the  excellent  re- 
view of  recent  literature  by  IJloodgood  in  Progressive 
Medicine  for  December,  1901.  The  general  conclusions 
to  which  he  comes  are  that  on  the  whole  ether  is  a  safer 
anaesthetic,  as  experiments  on  animals  have  proven  that 
it  does  not  produce  the  same  amount  of  fatty  degener- 
ation of  the  internal  organs  as  chloroform.  On  the  other 
hand,  late  deaths  from  lung  complications  seem  to  be  com- 
moner after  ether.  That  chloroform  is  a  proverbially  safe 
aniEsthetic  in  obstetrics  has  long  been  known,  yet  too 
much  confidence  should  not  be  put  in  this  statement. 
Lusk  cites  a  case  ("Text-book  of  Obstetrics,"  fourth  edi- 
tion) in  which  a  patient  was  almost  lost  during  the  per- 
formance of  version,  and  the  author  has  seen  several  cases 
in  which  alarming  symptoms  due  to  the  anaesthetic  have 
developed.  In  patients  who  are  otherwise  healthy,  it  is 
the  opinion  of  the  author  that  chloroform  should  be  the 
anaesthetic  of  choice,  as  it  is  much  more  easily  adminis- 
tered and  is  not  followed  by  the  disagreeable  after-effects 
of  ether.  Although  some  claim  that  with  ether  it  is  pos- 
sible to  produce  the  condition  known  as  "  Obstetric  anaes- 
thesia," in  which  the  patient  though  conscious  is  insen- 
sible to  pain,  it  is  probable  that  this  condition  is  not 
produced  to  the  same  extent  nor  with  the  same  ease  as 
with  chloroform.  In  conditions  of  disease  of  the  lungs 
and  kidneys  chloroform  should  still  be  used ;  in  heart  le- 
sions, where  compensation  is  good,  and  there  is  no  oede- 
ma of  the  lung,  ether  will  probably  be  the  safer  anfes- 
thetic;  but  if  the  lesion  be  accompanied  by  a  lost 
compensation  and  consequent  involvement  of  the  lung, 
the  preference  had  better  be  for  chloroform.  If  for  any 
reason  it  is  anticipated  that  the  anaesthesia  will  be  pro- 
longed, ether  will  give  the  patient  a  better  chance. 

The  effect  of  an  anaesthetic  upon  the  contraction  of  the 
uterus  has  recently  been  studied  by  Westermark  (Archiv 
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fur  Oyndkologie,  1900)  who,  after  an  elaborate  series  of  ex- 
periments, concludes  that  complete  narcosis  by  chloroform 
diminishes  the  frequency  of  uterine  contractions,  but  ex- 
ercises no  influence  upon  the  intra-uterine  pressure  dur- 
ing pain ;  it  greatly  diminishes,  however,  the  pains  occa- 
sioned by  the  contraction.  Norris  {Progressive  Medicine, 
September,  1901)  concludes  from  it  that  the  use  of 
chloroform  in  obstetrics  should  be  limited  to  those  cases 
in  which  the  suffering  is  intense  and  the  control  of  the  pa- 
tient becomes  so  necessary  that  it  seems  best  to  risk  some 
prolongation  of  the  labor  in  order  to  control  her  suffer- 
ing. The  above  statement  apparently  refers  to  complete 
narcosis,  and  for  that  condition  it  is  probably  correct. 
Excellent  results,  however,  can  be  obtained  if  partial  or 
"  obstetric  anaesthesia "  be  used,  as  it  appears  that  by 
this  means  the  duration  of  labor  is  not  prolonged.  In 
the  practical  experience  of  the  author  it  is  his  habit  to 
postpone  the  administration  of  the  anaesthetic  as  long  as 
possible.  When  it  appears  that  the  patient  is  suffering 
more  than  she  can  bear,  an  Esmarch  inhaler  is  held  over 
her  face  at  the  onset  of  each  pain,  and  a  few  drops  of 
chloroform  are  applied  to  it.  She  is  instructed  to  breathe 
deeply,  and  a  few  drops  of  the  drug  are  applied  with 
each  inspiration.  It  is  not  uncommon  to  notice  that  the 
first  few  pains  after  the  commencement  of  the  anaesthetic 
are  less  in  intensity  and  frequency,  but  that-  their  former 
regularity  is  soon  restored.  The  patient  should  be  told 
that  she  will  not  be  completely  unconscious,  but  that  the 
anaesthetic  will  lessen  the  severity  of  the  pains,  and  it  will 
be  found  that  if  two  or  three  full  inspirations  of  the  anaes- 
thetic are  allowed  at  the  close  of  each  pain  she  will  have 
little  or  no  recollection  of  the  suffering.  In  the  interval 
betweien  the  pains  the  anaesthetic  is  discontinued  only  to 
be  given  again  when  the  patient  says  a  pain  is  beginning. 

In  the  latter  part  of  the  second  stage,  when  the  head  is 
about  to  emerge  from  the  vulva  and  the  pains  are  prac- 
tically continuous,  the  anaesthetic  should  be  pushed,  not, 
however,  to  complete  narcosis,  but  until  the  patient  fails 
to  answer  questions.  Under  these  conditions  the  abdo- 
minal and  uterine  muscles  act  with  perfect  regularity, 
and  at  the  close  of  the  labor  the  patient  has  no  recollec- 
tion of  the  actual  birth  of  the  child. 

Medullary  Narcosis  in  Obstetrics. — Credit  must  be  given 
to  Corning,  of  New  York,  a  neurologist,  for  first  having 
produced  anaesthesia  of  the  lower  half  of  the  body  by  the 
injection  of  cocaine  into  the  spinal  cord.  His  work,  how- 
ever, created  little  comment,  and  it  was  not  until  a  few 
years  ago  that  Bier's  work  on  this  subject  called  the 
attention  of  surgeons  in  general  to  its  possibilities.  It 
should  be  stated,  however,  in  justice  to  Bier,  that  he 
knew  nothing  of  Coming's  work  at  the  time  of  the  pub- 
lication of  his  article.  In  a  collective  review  by  Fr. 
Hahn  (Gentralblait  fiir  die  Gfremgebiete  der  Medicin  und 
Ohirurgie,  vol.  iv.,  1901)  the  obstetrical  aspect  of  the 
method  is  thoroughly  considered.  He  says,  a  further 
field  for  spinal  cocainization  appeal's  to  lie  in  the  domain 
of  obstetrics,  to  reduce  the  pains  of  labor.  Kreis  in  Basel 
(Centralblatt  fur  Gynakologie,  1900,  No.  28)  was  probably 
the  first  one  to  make  this  test.  At  the  suggestion  of  Pro- 
fessor Bumm  he  cocainized  the  spinal  cord  in  six  cases 
of  labor.  After  the  injection  of  1  cgm.  of  cocaine 
there  was  analgesia  up  to  the  navel  while  at  the  same 
tirne  the  mobility  of  the  uterus  was  not  perceptibly  im- 
paired. The  pains  came  with  the  same  freq  uency  and  in- 
tensity as  before  cocainization,  and  the  sense  of  pain  was 
so  completely  absent  that  the  uterine  contraction  was  felt 
only  as  tension  in  the  lower  abdomen.  The  passage  of 
the  head  through  the  vagina  and  vulva,  the  introduction 
of  forceps  and  perineal  sutures  were  all  painless.  The 
only  defect  was  the  absence  of  the  spontaneous  reflex 
action  of  the  abdominal  muscles,  as  the  patient  had  no  de- 
sire to  bear  down  unless  urged  to  do  so.  The  third  stage 
was  also  perfectly  normal  and  there  were  no  complica- 
tions. Kreis  regards  cocaine  contraindicated  only  when 
active  co-operation  of  the  abdominal  muscles  cannot  be 
dispensed  with,  also  in  frightened  and  excited  women. 
In  simple  operative  cases,  according  to  this  observer,  it 
may  replace  chloroform  narcosis,  for  the  particular  rea- 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Labor, 
liabor. 


??°  ^^t  I-  ^^A}^'^  administered  witliout  any  assistance 
Marx  {Medical  News,  August  25tl.,  1900)  reports  over  fort  v 
cases,  all  with  good  results.  The  children  were  all  born 
alive  and  well  even  in  serious  complicated  cases  The 
period  of  convalescence  is  smoother  than  after  anaesthesia 
by  the  old  method.  This  author  never  noted  any  disturb- 
ance of  the  normal  action  of  the  uterine  muscles  nor 
was  there  any  inclination  to  hemorrhage.  In  one  case  he 
succeeded,  by  repeated  injections,  in  keeping  his  patient 
free  from  pain  during  eight  hours  of  labor.  He  also 
advises  this  form  of  ansesthesia  for  examination  of  the 
pelvis.  Doleris {Bui.  de  I'Acad.  de Med.,  July  17tli  1900) 
goes  still  further,  and  according  to  him  cocaine  increases 
the  duration,  frequency,  and  intensity  of  uterine  contrac- 
tion, thus  making  the  labor  more  rapid,  and  putting  the 
uterine  muscle  in  a  condition  which  he  designates  as 
pseudo-tetanic.  At  the  same  time  it  acts  as  a  hsemosta- 
tic  without,  however,  injuring  the  foetus,  interfering 
with  the  course  of  delivery,  or  impeding  operative  inter- 
vention. He  was  able  to  observe  this  condition  of  the 
muscle  directly  in  a  case  in  which  Caesarean  section  was 
done.  Working  along  these  lines  this  observer  tried  co- 
caine to  bring  on  artificial  abortion,  and  in  two  cases,  by 
the  intraspinal  injection  of  1  cgm.  of  cocaine,  he  suc- 
ceeded in  bringing  about  such  energetic  contraction  of  the 
uterus  that  delivery  followed  from  four  to  six  hours  later. 
Thus  we  have  in  cocaine  a  new  method  for  the  induction 
of  premature  labor,  to  say  nothing  of  its  possible  use  in 
atony  of  the  uterus.  A  corollary  to  this  observation  is 
that  spinal  cocaine  is  contraindicated  in  general  surgical 
operations  upon  pregnant  women,  as  an  abortion  might 
result.  Other  observers  express  themselves  emphatically 
in  favor  of  this  method  of  obstetric  anaesthesia.  Dupaigne 
{Bui.  de  I'Acad.  de  Med.,  August  28th,  1900)  says,  in  prop- 
erly selected  cases  it  is  simply  ideal.  Others  may  be 
mentioned,  as  Stouffs  (Oentralblattfur  Gynakologie,  1901, 
No.  1)  and  Gueniot  {Bui.  de  I'Acad.  de  Med.,  January  32d, 
1901).  This  latter  observer  suggests  the  following  indi- 
cations as  a  substitute  for  general  anaesthesia  in  cases 
with  severe,  weak  or  slow,  irregular  pain,  and  in  tenden- 
cies to  hemorrhage.  It  is  contraindicated,  he  says,  in 
chronic  heart  and  lung  affections,  and  in  nervous  women. 
More  sceptical  as  regards  spinal  anaesthesia  is  Ehrenfest 
{Medical  Becord,  December  22d,  1900),  for  he  says  the 
method  itself  is  not  without  danger,  and  the  significance 
of  the  unpleasant  after-effects  ought  not  be  underesti- 
mated. Voluntary  abdominal  action,  which  is  so  impor- 
tant in  the  period  of  expulsion,  is  absent,  and  it  is  yet  a 
question  whether  the  new  method  is  not  followed  by  de- 
rangements which  are  worse  than  the  normal  pains  of 
labor.  Grandin  and  Porak  {Bui.  de  I'Academie  de  Med., 
January  29th,  1901)  are  also  uncertain,  the  latter  having 
had  four  failures  in  ten  cases.  Dumont  {0(»Tespondem- 
blatt  fur  Sehweizer  Aerzte,  1900,  No.  19)  speaks  strongly 
against  tliis  method  which,  he  claims,  is  entirely  super- 
fluous as  in  no  other  human  being  are  conditions  more 
favorable  for  general  narcosis  than  in  the  laboring  woman. 
The  effect  on  the  child  has  been  noted  by  Hawley  and 
Taussig  {Medical  Record,  January  19th,  1901)  who  saw 
five  cases  in  which  the  toxic  effect  was  marked,  three  of 
which  were  asphyxiated. 

From  the  above  review  it  will  be  noted  that  the  method 
has  its  friends  and  its  enemies.  The  author  has  had  ab- 
solutely no  experience  with  its  practical  application,  and 
can  only  call  attention  to  Bier's  latest  communication  on 
the  subject  {ArcMv  fiXr  klinische  OMrurgie,  1901)  in 
which  he  emphasizes  the  fact  that  the  method  is  still  in 
its  experimental  stage,  and  to  the  statement  made  by 
Bloodgood  {Progressive  Medicine,  December,  1901)  in 
which  he  says  that  of  1,708  operations  there  are  8  deaths 
recorded  as  being  due  to  cocaine,  a  much  higher  mortal- 
ity than  belongs  to  either  cliloro  form  or  ether.  This  being 
the  case  the  writer  thinks  that  obstetricians  are  hardly 
yet  justified  in  advising  cocaine  as  a  safe  method  of  an- 
aesthesia in  private  practice. 

Prom  a  personal  communication  from  Dr.  Lynch,  resi- 
dent obstetrician  at  the  Johns  Hopkins  Hospital,  the 
author  finds  that  he  has  used  the  method  eight  times  and 


does  not  consider  it  favorably,  for  in  three  of  his  cases 
anaesthesia  was  not  produced,  and  in  one  apparently  no 
ettect  at  all.  The  duration  of  the  anaesthesia  was  only 
irom  one  hour  to  an  hour  and  a  half,  and  three  of  his 
cases  had  to  be  delivered  instrumentally.  The  effect  on 
the  mother  and  child  was  negative. 

3.  During  the  Third  Stage.  The  child  having  been  de- 
livered, its  eyes  and  mouth  are  to  be  at  once  wiped  with 
a  solution  of  boracic  acid.  After  pulsation  in  the  cord 
has  ceased,  it  is  to  be  ligated  in  two  places,  and  cut  be- 
tween the  ligatures,  leaving  a  stump  2  or  3  cm.  long  at- 
tached to  the  umbilicus.  The  infant  is  then  handed  im- 
mediately 10  a  nurse,  who  should  wrap  a  sterile  towel 
around  the  abdomen  to  prevent  infection  of  the  cord  from 
dirty  bedclothes,  etc.  The  operator  and  nurse  should 
now  turn  their  attention  to  the  mother.  The  nurse  is  di- 
rected to  report  any  relaxation  of  the  fundus  of  the  uterus, 
and  the  operator  examines  the  perineum  for  laceration 
and  applies  sutures  if  necessary.  The  method  of  perineal 
repair  is  considered  in  another  section  of  the  work.  (See 
Obstetric  Operations.)  Suffice  it  to  say  here  that  in  simple 
cases,  time  can  be  saved  by  applying  the  sutures  before 
the  placenta  is  delivered,  after  which  they  can  be  tied. 
The  same  antiseptic  precautions  which  have  been  observed 
heretofore  should  be  continued. 

Delivery  oftlie  Placenta.— It  the  uterus  be  watched  by 
the  hand  upon  the  abdomen  for  the  first  fifteen  or  twenty 
minutes  after  the  labor,  it  will  be  noted  to  contract  and 
relax  at  regular  intervals.  If  the  relaxation  is  not  exces- 
sive and  there  is  no  hemorrhage,  no  anxiety  need  be  felt. 
If  relaxation  occur,  however,  a  contraction  may  be  ex- 
cited by  general  massage  upon  the  fundus  through  the 
abdominal  wall.  The  hand  upon  the  uterus  will  notice 
that  in  from  ten  to  thirty  minutes  after  labor  the  fundus 
rises  and  occupies  a  position  3  or  3  cm.  higher  than 
formerly.  This  is  an  indication  that  the  placenta  has 
passed  from  the  upper  portion  of  the  uterus  and  lies  in 
the  lower  uterine  segment  or  vagina.  If  now  pressure  be 
made  upon  the  fundus  of  the  uterus  in  a  direction  toward 
the  hollow  of  the  sacrum  the  placenta  will  be  directly  ex- 
pressed through  the  vagina  and  out  at  the  vulva.  It  is 
not  uncommon  to  notice  at  this  time  that  the  attached 
membrane  offers  some  resistance  to  extraction,  which  is, 
probably  due  to  a  spasm  of  the  cervix.  This  spasm, 
however,  will  probably  relax  in  a  few  moments,  and  the 
membranes  will  then  drop  from  the  vagina.  If  this  does 
not  occur  it  is  an  excellent  plan  to  twist  the  placenta  sev-. 
eral  times  so  that  the  membranes  are  rolled  into  a  cord, 
general  traction  upon  which  will  extract  them. 

If  it  is  noted  that  the  uterus  does  not  rise  in  the  ab- 
dominal cavity  at  the  expiration  of  one-half  hour,  the 
Crede  method  of  delivering  the  placenta  can  be  practised. 
By  this  method  uterine  contractions  are  excited  by  mas- 
sage on  the  fundus  through  the  abdominal  wall,  and  when 
a  contraction  is  felt,  downward  pressure  in  the  direction 
mentioned  above  will  usually  deliver  the  placenta. 

A  word  of  caution  as  to  the  danger  of  manual  extraction 
of  the  placenta,  or,  in  fact,  of  any  intravaginal  or  uterine 
manipulations  during  the  third  stage.  When  examina- 
tions are  made  in  the  first  or  second  stage  of  labor,  they 
are  made,  so  to  speak,  inside  of  the  amniotic  cavity,  which 
entire  cavity  is  cast  off.  On  the  other  hand,  when  exami- 
nations are  made  in  the  third  stage  the  hand  comes  into 
direct  contact  with  the  abraded  placental  site,  and  hence 
the  danger  of  infection  is  greatly  increased.  The  manual 
removal  of  the  placenta  should  be  considered  for  this  rea- 
son one  of  the  most  dangerous  of  obstetric  operations, 
and  should  never  be  resorted  to  until  all  other  measures 
have  failed,  and  only  then  after  thorough  re-disinfection 
of  the  hand.    Happily,  a  retained  placenta  is  a  great  rarity. 

After  delivery  of  the  placenta  the  condition  of  the  fun- 
dus uteri  should  be  watched  by  the  hand  of  the  nurse 
through  the  abdominal  wall  and  any  relaxation  immedi- 
ately reported.  If  at  the  end  of  one  hour  all  is  well  the 
physician  may  leave  the  patient.       George  W.  Dobbin. 

LABOR,  PREMATURE,  INDUCTION  OF.  See  Obstet- 
ric Operations. 
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LABOR:  UNUSUAL  MECHANISMS— Under  this 
heading  are  included  varieties  of  labor  due  to  anomalies 
in  presentation  and  position  of  the  fa?tus.  The  mechan- 
isms which  are  the  result  of  contracted  pelves,  or  acci- 
dents and  disease,  -wiW  be  found  described  elsewhere  un- 
der appropriate  titles. 

Vbktkx  Presentations,  Occipu'i'  Postebior.— There 
are  two  posterior  positions  of  the  occiput  occurring  with 
vertex  presentations,  viz.,  occiput  right  posterior  and 
occiput  left  posterior.  In  R.O.P.,  which  is  the  more 
common,  the  occipito-frontal  diameter  occupies  the  right 
obhque  of  the  pelvic  inlet,  the  occiput  being  near  the  right 
sacro-iliac  synchondrosis;  in  L.O.P.  the  occipito-frontal 
lies  in  the  left  oblique  with  the  occiput  near  the  left 
sacroiliac  synchondrosis. 

Diagnosis.— la  posterior  occipital  positions  the  back  of 
the  child,  being  turned  away  from  the  antero-lateral  wall 
of  the  uterus,  is  difficult  to  palpate,  while  the  small  parts 
are  easily  felt  in  front  on  the  right  or  left  side.  On  aus- 
cultation the  foetal  heart  sounds  are  indistinct  and  are 
heard  at  a  point  posterior  to  the  centre  of  a  line  running 
from  the  umbilicus  to  one  of  the  anterior  superior  spines 
of  the  ilium.  "When  the  cervix  is  patulous  the  posterior 
fontanel  is  felt  with  difficulty  at  the  back  of  the  pelvis, 
the  sagittal  suture  following  a  direction  toward  the  pecti- 
neal eminence  of  the  opposite  side.  If  flexion  be  not  well 
marked  the  anterior  fontanel  is  easily  accessible  in  front 
and  to  one  side. 

Mechanism.— The  uterine  contractions  often  are  weak 
in  occiput  posterior,  probably  owing  to  deficient  reflex 
stimulation,  and  the  first  stage  of  labor  maybe  prolonged. 
In  normal  cases  descent  and  flexion  occur  in  the  same  way 
as  in  an  L.O.  A.  Flexion  insures  the  occiput  striking  the 
pelvic  floor  in  advance  of  any  other  portion  of  the  head ; 
hence  this  leading  part  is  rotated  forward  through  one- 
third  of  the  circumference  of  the  pelvis.  The  anterior 
shoulder  lies  opposite  the  pectineal  eminence  of  the  same 
side  as  that  upon  which  the  occiput  originally  was  placed ; 
as  the  occiput  turns  toward  the  symphysis  this  shoulder 
is  obliged  to  swing  across  the  pelvis  toward  the  pectineal 
eminence  of  the  opposite  side  on  account  of  the  severe 
torsion  of  the  cervical  tissues  produced  by  such  a  long 
5  rotation  of  the  occiput.  In  some  cases,  owing  to  delay 
in  the  establishment  of  good  flexion,  the  anterior  rotation 
of  the  occiput  does  not  occur  until  the  head  is  quite  low 
in  the  pelvis.  After  the  occiput  has  come  under  the 
symphysis  the  head  is  delivered  by  the  movement  of  ex- 
tension, and  the  subsequent  steps  of  the  mechanism  are 
the  same  as  in  occiput  anterior  cases. 

Anterior  Rotation  op  the  Sinciput. — From  all  pos- 
terior positions  of  the  occiput  the  vertex  must  enter  the 
excavation  with  the  wide  bi-parietal  diameter  occupying 
the  sacro-cotyloid  diameter  of  tlie  pelvis,  while  the  narrow 
bi-temporal  lies  in  the  roomy  oblique  diameter.  If  the 
back  of  the  head  becomes  retarded,  owing  to  the  con- 
tracted sacro-cotytoid  diameter,  or  if  there  be  some  ab- 
normal relation  between  head  and  pelvis,  an  undoing  of 
the  flexion  results,  so  that  the  sinciput  descends  to  a  lower 
level  than  the  occiput,  strikes  the  pelvic  floor  first  and 
rotates  under  the  symphysis.  The  occiput  now  is  turned 
into  the  hollow  of  the  sacrum,  the  forces  on  both  sides  of 
the  head  balance,  and  we  have  the  position  known  as 
"occiput  permanently  posterior."  Dehvery  takes  place 
by  the  descent  of  the  occiput  along  the  posterior  wall  of 
the  canal,  which  is  so  much  longer  than  the  anterior  wall 
that  the  leading  part  cannot  reach  the  vulva  without 
drawing  into  the  excavation  a  certain  portion  of  the 
trunk  of  the  fostus.  Flexion  now  becomes  exaggerated 
as  the  child  wedges  itself  into  the  pelvis  with  the  sinci- 
put jammed  against  the  inner  surface  of  the  symphysis, 
and  the  cervico-bregmatic  diameter,  plus  the  thickness  of 
the  child's  thorax,  occupying  the  antero-posterior  diam- 
eter of  the  excavation.  Considerable  power  is  required 
to  drive  the  occiput  to  the  vulva,  and  the  uterus  labors 
under  the  disadvantage  of  having  a  lessened  amount  of 
foetus  within  its  grasp ;  at  the  same  time  the  foetal  curve 
does  not  coincide  with  the  curve  of  the  genital  canal,  the 
leading  part  pointing  backward  and  tending  to  plough 
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into  the  posterior  wall.  When  the  occiput  reaches  the 
vulva  the  perineum  is  pushed  far  back  and  frequently 
lacerated ;  the  sinciput  is  released  from  under  the  pubis 
by  extension  of  the  head.  Restitution,  or  the  establish- 
ment of  the  normal  relation  between  head  and  shoulders, 
takes  place  as  usual,  but  it  may  be  noted  that  external 
rotation,  which  depends  upon  the  internal  rotation  of  the 
shoulders,  is  from  back  to  front  instead  of  from  front  to 
back.  The  rest  of  the  mechanism  of  delivery  presents  no 
peculiar  features. 

Conversion  into  a  Face  Presentation. — When  the 
flexion  is  greatly  disturbed  by  delay  in  the  passing  of  the 
bi-parietal  diameter  complete  extension  may  occur  and  a 
face  presentation  result,  or  the  occipito-mental  diameter 
may  become  wedged  across  the  pelvis  and  further  prog- 
ress, cease. 

Prognosis. — As  compared  with  anterior  positions  the 
labor  is  longer  in  cases  of  occiput  posterior  and  interven- 
tion is  more  frequently  required.  The  delay  is  chiefly  in 
the  first  stage  of  labor,  but  the  forward  rotation  of  the 
occiput  occurs  in  the  vast  majority  of  cases;  according 
to  Bataillard  and  Varnier,  out  of  400  cases  of  occiput 
posterior  at  the  brim  of  the  pelvis  rotation  failed  to  take 
place  in  but  6.  When  the  state  of  things  described  as 
"  occiput  permanently  posterior  "  develops  the  prognosis 
for  the  child  becomes  serious  on  account  of  the  long- 
continued  pressure  and  exaggerated  flexion  due  to  the 
impaction.  For  the  mother  there  is  greater  danger  of 
laceration  of  the  soft  tissues  and  she  is  involved  in  all  the 
risks  incident  to  long  labors  and  operative  interference. 

Treatment. — During  the  last  few  weeks  of  pregnane^'' 
and  early  in  the  first  stage  of  labor  the  postural  treat- 
ment may  be  tried.  This  consists  la  having  the  woman 
assume  the  knee-chest  position  at  intervals  for  as  long  a 
time  as  she  can  avoid  fatigue,  in  order  to  allow  the  head 
to  free  itself  from  the  pelvis  and  the  weight  of  the  spinal 
column  to  turn  the  occiput  to  the  front.  With  the  ex- 
ception of  the  postural  treatment  there  is  nothing  else  to 
be  done  until  the  cervix  is  dilated.  At  the  end  of  the 
first  stage  one  of  three  courses  may  be  followed:  1.  The 
case  may  be  left  to  nature  when  the  patient  is  a  multi- 
para with  a  normal  pelvis  and  foetus,  the  historj^  of  pre- 
vious labors  being  favorable.  3.  Manual  flexion  and 
rotation :  Under  an  anaesthetic  the  whole  hand  may  be 
introduced  into  the  vagina,  the  head  lifted  above  the  pel- 
vic brim,  flexed,  and  the  occiput  rotated  into  an  anterior 
position.  Unless  an  assistant  at  the  same  time  turns  the 
body  of  the  child  by  external  manipulation  the  torsion  of 
the  neck  will  cause  the  occiput  to  regain  its  posterior  posi- 
tion as  soon  as  the  hand  is  withdrawn.  After  the  occiput 
is  brought  into  one  of  the  anterior  positions  the  forceps 
should  be  applied  and  the  head  drawn  well  down  into 
the  pelvis  or  completely  delivered.  3.  Version :  Consid- 
erable skill  is  required  to  perform  manual  flexion  and  ro- 
tation ;  hence  the  inexperienced  obstetrician  will  find  inter- 
nal podalic  version  an  easier  operation  for  the  correction 
of  occiput  posterior.  4.  In  rare  cases  it  might  be  advis- 
able to  extend  the  head  and  allow  the  labor  to  proceed  as 
a  face  with  chin  anterior. 

During  the  natural  delivery  of  a  vertex,  occiput  pos- 
terior, the  physician  should  keep  watch  regarding  the 
maintenance  of  flexion  and,  if  necessary,  make  counter- 
pressure  upon  the  sinciput.  If  the  bi-parietal  diameter 
becomes  caught  in  the  sacro-cotyloid  so  that  the  head  tends 
to  extend,  interference  according  to  one  of  the  methods 
described  above  is  called  for.  A  head  low  down  in  the 
pelvis  sometimes  can  be  flexed  by  the  application  of  re- 
versed forceps,  but  if  forceps  be  applied  while  the  head 
is  still  at  the  brim  the  almost  invariable  result  is  to  bring 
the  occiput  into  the  hollow  of  the  sacrum.  Under  deep 
anaesthesia  it  is  surprising  from  how  low  a  position  in  the 
pelvis  the  head  can  be  lifted  and  rotated  when  the  oper- 
ator IS  expert.  Tlie  forcible  rotation  of  the  head  while 
in  the  grasp  of  the  forceps  is  a  dangerous  procedure  al- 
though suggested  by  several  writers.  Forceps  are  often 
required  for  the  extraction  of  the  head  after  the  occiput 
has  become  permanently  posterior. 

Face  Presentations. — Pace  presentations  are  rarely 
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found  before  the  onset  of  labor  pains  and  are  caused  by 
conditions  which  allow  or  produce  extension  of  the  head, 
such  as  obliquity  of  the  uterus,  coiling  of  the  cord  about 
the  neck,  deformities  of  the  head  or  pelvis  hindering  de- 
scent of  the  occiput,  and  excessive  mobility  of  the  foetus 
due  to  small  size  or  to  a  large  quantity  of  liquor  amnii. 
Face  presentations  are  said  to  occur  once  in  about  two 
hundred  and  fifty  labors. 

Positions. — The  foetal  denominator  is  the  chin  wliich 
may  lie  opposite  one  of  the  ilio-pectineal  eminences  or 
sacro-iliac  syncliondroses.  The  positions  are  designated 
as  follows:  R.M.P.,  right  mento-posterior ;  L.M.A.,  left 
mento-anterior ;  L.M.P.,  left  mento-posterior;  R.M.A., 
right  mento-anterior. 

Diagnosis. — The  face  does  not  fit  well  into  the  pelvis, 
and  consequently  the  foetus  lies  higher  in  the  abdomen 
than  in  normal  presentations.  If  the  chin  be  anterior  the 
child's  chest  and  extremities  are  in  contact  with  the 
mother's  abdominal  wall  and  are  easily  palpated ;  the 
heart  sounds  are  very  distinct,  being  heard  near  the  level 
of  the  umbilicus  on  the  right  or  left  side.  When  the  chin 
is  posterior,  the  extension  of  the  head  prevents  a  close  re- 
lationship between  the  foetal  back  and  mother's  abdomen, 
so  that,  as  the  hand  follows  down  from  the  breech,  the 
maternal  tissues  must  be  moi'e  and  more  depressed  to  reach 
the  child.  Low  down  the  right  angle  formed  by  the  oc- 
ciput and  back  may  be  noted.  On  internal  examination 
the  high  position  of  the  presenting  part  is  detected,  and 
when  the  cervix  is  dilated  the  finger  palpates  the  orbital 
ridges,  nose,  mouth,  and  chin.  If  the  woman  has  been 
in  labor  some  time,  an  extensive  caput  succedaneum  may 
make  it  very  difficult  to  distinguish  between  a  face  and 
a  breech.  In  doubtful  cases  care  must  be  taken  lest  the 
eyes  be  injured  by  the  examining  finger. 

Mechanism. — As  the  head  descends  the  extension  be- 
comes complete,  so  that  the  occiput  is  pressed  against  the 
child's  back  and  the  chin  is  made  the  leading  part.  The 
chin,  therefore,  is  exposed  to  the  forvi>ard  thrust  from  the 
pelvic  floor  and  rotated  under  the  symphysis;  the  shoul- 
ders are  now  upon  the  pelvic  floor  and  cannot  descend 
further  without  rotation  into  the  long  diameter  of  the 
outlet.  The  head  being  the  only  part  free  to  move  flex- 
ion occurs,  sweeping  the  occiput  over  the  perineum  and 
delivering  in  succession  mouth,  nose,  sinciput,  and  occi- 
put. Restitution  and  external  rotation  with  delivery  of 
the  trunk  occur  in  the  same  manner  as  in  vertex  cases. 
In  chin  anterior  cases  the  rotation  of  the  chin  may  be 
hindered  by  the  occiput  striking  the  promontory  of  the 
sacrum  so  that  the  face  often  descends  quite  low  in  the 
pelvis  before  turning.  From  a  posterior  position  the 
chin  must  make  a  long  turn,  which  is  possible  only 
through  good  extension,  strong  labor  pains,  and  concomi- 
tant turning  of  the  shoulders  to  relieve  the  torsion  of  the 
neck  When  extension  is  deficient  or  the  forces  are  ab- 
normal, the  sinciput  may  be  turned  forward  and  the  con- 
dition of  "chin  permanently  posterior"  be  established. 
Under  the  ordinary  relations  of  foetus  and  pelvis  delivery 
is  impossible  with  the  chin  permanently  to  the  rear,  as 
the  distance  between  the  thorax  and  point  of  chm  is  so 
much  less  than  the  length  of  the  postenor  wall  of  the 
canal  that  impaction  develops  before  the  chin  can  reach 

the  vulva.  ,,.        ^  4.i,„ 

Configuration  of  the  Head.— The  moulding  of  the 
head  during  face  labor  produces  a  flattening  of  the  ver- 
tex with  bulging  of  the  frontal  and  occipital  bones;  con- 
sequently the  transverse,  occipito-mental,  and  occipito- 
frontal diameters  are  increased  m  length  ^liile  the 
suboccipito-bregmatic  is  dimimshed.  The  caput  succe- 
daneum forms  over  the  malar  region,  about  the  eye  and 
angle  of  the  mouth,  producing  a  very  striking,  though 
temporary,  disfiguration.  There  may  be  an  ecchymotic 
area  where  the  occiput  presses  against  the  back. 

Prognosis.— The  foetal  mortality  in  face  labor  is  much 
higher  than  in  vertex,  being  placed  at  from  ten  to  fifteen 
per  cent.  The  dangers  are  the  extreme  extension  of  the 
head  and  the  exposure  of  the  anterior  portion  of  the  neck 
to  pressure  against  the  pelvic  walls;  as  the  face  is  a  poor 
dilator  the  labor  is  apt  to  be  long  and  prolapse  of  the 


umbilical  cord  is  favored  because  of  the  irregular  outline 
of  the  presenting  part ;  the  frequent  necessity  for  oper- 
ative interference  is  also  injurious  for  the  child.  In 
neglected  cases  of  "  chin  permanently  posterior  "  the  out- 
look for  the  child  is  wellnigh  hopeless.  For  the  mother 
the  prognosis  is  unfavorable  in  proportion  to  the  length 
of  the  labor  and  the  operative  measures  required. 

Treatment. — At  the  end  of  gestation,  or  during  the  first 
stage  of  labor,  an  effort  may  be  made  to  correct  the  pres- 
entation by  means  of  external  manipulation.  The 
method  of  Schatz  consists  in  elevating  the  foetus  from 
the  pelvis,  flexing  the  trunk  upon  the  head  and  then 
pressing  downward  upon  the  breech ;  an  assistant  mean- 
while should  aid  in  pressing  the  occiput  away  from  the 
child's  back.  The  substitution  of  a  vertex  presentation 
by  means  of  external  manipulation  is  possible  only  in 
cases  in  which  the  fcetus  is  quite  movable  and  the  mater- 
nal tissues  are  lax.  If  the  face  presentation  is  not  diag- 
nosed until  labor  is  in  progress,  every  care  should  be  taken 
not  to  rupture  the  membranes  until  there  is  full  dilatation 
of  the  cervix.  When  the  bag  of  waters  is  large,  owing  to 
the  fact  that  the  face  does  not  fit  snugly  into  the  pelvic 
brim,  it  is  advisable  to  make  counter-pressure  by  intro- 
ducing the  colpeurynter  into  the  vagina.  When  the  face 
is  above  the  brim  with  the  chin  aiiterior,  we  have  a  choice 
of  three  courses :  1.  The  delivery  may  be  left  to  nature: 
this  is  justifiable  only  when  the  patient  is  a  multipara 
with  a  history  of  previous  easy  labors  and  when  the  foe- 
tus is  not  above  normal  size.  Good  extension  must  be 
assured  by  making  counter-pressure  against  the  sinciput, 
and  the  finger  or  forceps  blade  may  be  applied  behind  the 
point  of  the  chin  when  there  are  signs  of  delayed  rotation. 
The  foetal  heart  must  be  frequently  examined  and  the 
forceps  applied  whenever  the  indication  arises,  but  the 
physician  must  remember  that  there  is  great  danger  of 
injury  to  the  child's  neck  from  the  tips  of  the  instrument. 
In  leaving  a  face  case  to  nature  the  physician  takes  upon 
himself  a  grave  responsibility,  and  it  is  well  to  warn  the 
family  in  advance  of  the  dangers  and  of  the  temporary 
disfigurement  of  the  child's  face.  3.  Mexio?i  and  rota- 
tion. This  is  the  best  treatment  in  the  majority  of  cases ; 
the  flexion  gives  a  vertex  presentation,  and  manual  rota- 
tion is  necessary  to  correct  the  posterior  position  of  the 
occiput.  The  mode  of  procedure  is  the  same  as  that  de- 
scribed in  the  section  on  "  vertex  presentations,  occiput 
posterior. "  After  correcting  the  presentation  the  forceps 
should  be  applied  to  draw  down  and  fix  the  head.  3. 
Version.  This  operation  is  indicated  when  the  physician 
desires  to  alter  the  presentation,  but  is  unable  to  perform 
manual  flexion  and  rotation. 

Face  Below  the  Brim,  Chin  Anterior.— VnAer  these 
conditions  the  case  may  be  left  to  nature ;  forward  rota- 
tion of  the  chin  may  be  delayed  and  require  the  assis- 
tance of  the  finger  or  forceps  blade;  delivery  by  forceps 
may  be  necessary.  ^^     ,.  ■^. 

Face  Above  tJie  Brim,  Chin  Posterior.— In  this  position 
interference  always  is  demanded,  the  proper  treatment 
being  manual  flexion  which  gives  a  vertex  with  occiput 
anterior.  After  the  flexion  forceps  may  be  applied  if 
there  is  a  tendency  for  the  extension  to  recur. 

Face  Below  the  Brim,  Ohin  Posterior.— T\as.\s  a  senous 
state  of  affairs.  1.  Introduce  the  hand  into  the  vagina, 
place  the  fingers  behind  the  chin  and  attempt  to  rotate  it 
forward  Some  authorities  advise  grasping  the  face  in 
the  forceps  and  attempting  anterior  rotation;  this  is  very- 
dangerous  and  no  one  but  an  expert  should  attempt  it. 
3  Elevation  and  flexion:  if  the  uterus  is  not  in  a  state 
oif  tetanus  it  maybe  relaxed  under  deep  ana;sthesia  suffi- 
ciently to  allow  the  hand  to  elevate  and  flex  the  head.  It 
often  is  astonishing  how  readily  the  head  may  be  lifted 
to  the  pelvic  brim,  even  when  low  down,  provided  the 
patient  is  deeply  anaesthetized.  3^  If  procedures  Nos  1 
and  3  fail  craniotomy  \&  indicated  if  the  child  be  dead,  but 
if  it  be  alive  the  claims  of  symphyseotomy  must  be  con- 

'  Brow  Presentations.— These  presentations  are  rare 
and  may  be  looked  upon  &s  partial  face,  pie  head  being 
in  an  attitude  midway  between  extension  and  flexion. 
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Brow  labors  occur  once  in  about  two  thousand  cases,  for 
the  first  contractions  of  the  uterus  usually  complete  the 
extension  or  flexion. 

Diagnosis. — By  external  palpation  the  case  would  have 
the  features  of  a  face  presentation ;  internal  examination 
would  show  the  forehead  and  anterior  fontanel  occupy- 
ing the  centre  of  the  pelvic  inlet. 

Mechanism.— Aa  the  attitude  of  the  head  brings  the 
largest  cephalic  diameters  into  the  pelvic  planes  sponta- 
neous delivery  is  possible  only  when  the  pelvis  is  roomy 
and  the  foetus  small.  The  brow  rotates  to  the  front  so 
that  the  fade  comes  to  lie  against  the  inner  surface  of 
the  symphysis.  By  a  movement  of  flexion  the  occiput 
sweeps  over  the  perineum,  then  by  extension  the  face  is 
freed  from  under  the  symphysis.  Spontaneous  delivery 
of  brow  permanently  posterior  is  impossible. 

Head  Moulding. — After  brow  labor  the  head  is  some- 
what triangular  in  shape,  the  occipito-mental  diameter 
being  markedly  diminished.  The  caput  succedaneum 
occupies  the  forehead. 

Prognosis. — The  mortality  of  the  children  is  placed  as 
high  as  thirty  per  cent.  The  outlook  of  the  mother  de- 
pends upon  the  nature  of  the  labor  and  the  operative 
procedures  involved. 

Treatment.— -yfixeTL  diagnosed  early  in  labor  a  brow 
presentation  always  should  be  corrected.  When  the  oc- 
ciput is  anterior  manual  flexion  is  the  best  treatment,  as 
the  result  is  vertex  in  a  favorable  position.  If  the  occi- 
put is  posterior,  extension  will  give  a  favorable  position 
of  the  resulting  face  presentation,  whereas  flexion  must 
be  supplemented  with  manual  rotation  of  the  occiput 
forward.  When  the  head  has  become  moulded  and  the 
brow  presentation  tends  to  recur  version  should  be  per- 
formed. In  an  impacted  brow  case  with  the  forehead 
anterior  a  cautious  trial  of  the  forceps  may  be  attempted, 
but  craniotomy  or  symphyseotomy  is  often  necessary. 
When  the  head  is  wedged  with  the  forehead  in  the  sa- 
crum, craniotomy  is  indicated. 

Pelvic  Presentations. — There  are  four  varieties  of 
pelvic  presentations:  1.  The  breech  may  present  with 
the  thighs  flexed  upon  the  trunk  and  the  legs  upon  the 
thighs.  2.  The  legs  may  be  extended  along  the  length  of 
the  anterior  surface  of  the  child's  body.  3.  The  thighs 
may  be  extended  and  the  legs  flexed,  forming  a  knee 
presentation.  4.  Both  thighs  and  legs  may  be  extended 
downward,  giving  a  footling  presentation.  There  may 
be  various  combinations  of  the  above. 

Btiology  and  Frequency. — Pelvic  presentations  are 
caused  by  alterations  in  the  relation  between  the  fcetal 
and  uterine  ovoids.  Hydrocephalus  and  multiple  preg- 
nancy may  alter  the  shape  of  the  fcetal  ovoid ;  the  shape 
of  the  uterus  may  be  changed  by  laxity  of  tissue,  excess 
of  liquor  amnii,  tumors,  contracted  pelvis,  and  placenta 
prsevla.  Including  cases  of  premature  labor  pelvic  pres- 
entations occur  once  in  thirty  deliveries,  but  only  once 
in  sixty  if  none  but  full-term  cases  are  included.  The 
higher  percentage  in  premature  cases  depends  upon  the 
factthat  before  the  end  of  gestation  tlie  bulk  of  the  foe- 
tus is  small  relative  to  the  size  of  the  uterine  ovoid. 

Positions.— Tha  foetal  denominator  is  the  sacrum  and 
the  positions  are  as  follows : 

R.S.  A.,  right  sacro-anterior,  )  Bitrochanteric  diameter  in 
L.S.P.,  left  sacro-posterior,    )      R.  oblique. 
L.8.A.,  left  sacro-anterior,     )  Bitrochanteric  diameter  in 
R.S.P.,rightsacro-posterior,  \     L.  oblique. 

Diagnosis.— On  abdominal  palpation  the  head  is  felt  in 
the  upper  part  of  the  uterus  as  a  large,  hard,  round,  mov- 
able body ;  the  depression  marking  the  site  of  the  neck 
can  be  detected.  On  following  down  the  foetal  trunk  the 
breech  and  small  parts  may  be  found  at  tlie  brim  of  the 
pelvis.  The  foetal  heart  sounds  are  best  heard  over  the 
child's  back  above  the  level  of  the  umbilicus.  On  vag- 
inal examination  the  presenting  part  is  found  high  up 
and,  if  the  cervix  be  dilated,  the  sacrum,  coccyx,  and 
ischial  tuberosities  may  be  felt.  The  depressions  between 
the  buttocks  and  the  genital  organs  often  are  easy  to  dis- 
tinguish. To  differentiate  a  buttock  from  a  shoulder,  the 
finger  should  be  passed  into  the  groin  and  the  absence  of 
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ribs  noted.  The  projection  of  the  heel,  the  malleoli,  and 
the  parallel  toes  are  the  marks  by  which  a  foot  is  distin- 
guished from  a  hand.  The  presence  of  the  patella  en- 
ables one  to  diagnose  a  knee  from  an  elbow.  During  the 
second  stage  of  labor  meconium  may  be  discharged  on 
account  of  the  pressure  to  which  the  child's  body  is  ex- 
posed. 

Mechanism. — The  first  stage  of  labor  may  be  prolonged 
as  the  soft  breech  seems  to  be  an  inefHcient  irritant  to 
uterine  contraction.  Often  the  bag  of  waters  is  large 
and  therefore  tends  to  rupture  before  the  cervix  is  com- 
pletely dilated.  As  the  breech  descends  the  anterior  hip 
is  the  lower  and  therefore  rotated  to  the  front  under  the 
symphysis ;  the  posterior  hip  sweeps  over  the  perineum. 
When  both  hips  are  at  the  vulva  there  results  a  lateral 
curvature  of  the  child's  trunk,  as  the  upper  portion  still 
is  in  the  axis  of  the  superior  strait.  The  shoulders  enter 
the  pelvis  in  the  same  oblique  diameter  as  the  hips  and 
rotate  into  the  antero-posterior  diameter  of  the  outlet. 
When  the  trunk  is  delivered  as  far  as  the  scapula;,  the 
flexed  head  enters  the  plane  of  the  pelvic  brim  with  the 
suboccipito-bregmatic  diameter  occupying  an  oblique 
diameter  opposite  to  that  traversed  by  the  hips  and 
shoulders.  The  projecting  occiput  strikes  the  pelvic 
floor  and  rotates  to  the  front,  the  face  looking  into  the 
hollow  of  the  sacrum.  The  head  is  delivered  flexed,  the 
chin,  nose,  forehead,  and,  finally,  the  occiput  being  born. 
In  rare  instances  the  occiput  turns  backward  instead  of 
forward ;  the  head  is  now  delivered  by  one  of  two  mech- 
anisms. If  flexion  is  maintained  the  delivery  is  like 
the  one  already  described,  except  that  the  face  slips  out 
from  under  the  symphysis  instead  of  over  the  perineum. 
If  the  chin  should  catch  upon  the  top  of  the  symphysis 
extension  occurs  until  the  face  comes  to  look  directly  up- 
ward ;  in  this  attitude  the  occiput  is  the  first  part  of  the 
head  born  and  the  face  the  last.  In  some  instances  the 
legs  extended  alongside  the  trunk  act  as  splints  and 
hinder  the  descent  'of  the  breech  by  preventing  lateral 
flexion  of  the  child's  body. 

Prognosis. — The  labor  is  longer  and  the  risk  to  the  foe- 
tus twice  as  great  in  breech  labors  as  in  vertex.  The 
dangers  to  the  foetus  lie  in  the  unavoidable  compression 
of  the  cord  between  the  pelvic  walls  and  after-coming 
head,  in  the  possibility  of  an  insufficiently  dilated  cervix 
causing  constriction  about  the  child's  neck,  in  asphyxi- 
ation resulting  from  premature  efforts  at  respiration. 
Rapid  extraction  may  produce  fractures  or  dislocations 
of  the  limbs.  Even  in  good  hands  a  nuniber  of  children 
are  lost  and  sometimes  resuscitated  infants  die  a  few  days 
later  from  bronchopneumonia  due  to  the  inspiration  of 
foreign  matter.  The  prognosis  for  the  mother  is  not 
much  affected  by  a  breech  labor  unless  artificial  extrac- 
tion is  necessary  and  the  soft  tissues  are  lacerated. 

Management. — At  the  end  of  pregnancy  or  very  early 
in  the  first  stage  an  effort  may  be  made  to  substitute  a 
cephalic  presentation  by  performing  external  version. 
If  this  treatment  succeeds,  which  is  rarely  the  case,  pads 
should  be  applied  to  the  sides  of  the  abdomen  to  prevent 
recurrence  of  the  original  presentation.  In  the  manage- 
ment of  breech  labor  the  physician  must  be  extremely 
careful  not  to  interfere  unless  the  indications  are  clear. 
During  the  first  stage  premature  rupture  of  the  mem- 
branes must  be  avoided,  for  the  breech  may  not  cause 
sufficient  dilatation  for  the  passage  of  the  head  through 
the  cervix.  When  the  bag  of  waters  is  very  large,  coun- 
ter-pressure by  means  of  the  colpeurynter  is  a  wise  pre- 
caution. When  the  second  stage  is  in  progress  it  is  well 
to  have  a  competent  assistant  present,  the  forceps  ready, 
a  warm  blanket  for  wrap  ping  about  the  child,  and  all  the 
conveniences  for  resuscitating  asphyxiated  infants.  Dur- 
ing the  descent  of  the  hips  the  physician  should  fre- 
quently examine  the  foetal  heart.  As  the  presenting 
part  nears  the  vulva,  the  patient  should  be  placed  in  the 
lithotomy  position  across  the  bed  or,  preferably,  upon  a 
table.  As  the  trunk  is  born  it  is  protected  from  the  ac- 
tion of  the  cool  air  by  being  wrapped  in  the  blanket;  as 
soon  as  the  umbilicus  appears,  the  cord  is  placed  as  far 
back  m  the  pelvis  as  possible  to  escape  compression. 
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While  the  attendant  supports  the  body  of  the  cliild  the 
assistant  maintains  firm  pressure  upon  the  uterus  in  order 
to  prevent  the  slipping  upward  of  the  arms  and  the  un- 
domg  of  the  flexion  of  the  head.  If  there  be  delay  in  the 
descent  of  the  head,  the  child  should  be  made  to  straddle 
the  physician's  left  arm  while  the  fingers  of  the  left  hand 
are  passed  up  to  the  child's  mouth  or  superior  maxilla 
and  used  to  maintain  the  flexion ;  the  fingers  of  the  right 
hand  are  placed  over  the  shoulders  and  traction  is  made 
directly  downward  until  the  chin  reaches  the  vulva,  when 
the  child's  trunk  is  elevated  to  enable  the  face  to 'sweep 
over  the  perineum.  When  the  mouth  has  been  brought 
to  the  outlet  there  is  no  need  for  haste,  and  the  attendant 
can  preserve  the  soft  tissues  by  slow  extraction  of  the 
head.  Cessation  of  the  pulsation  in  the  cord,  or  prema- 
ture efforts  at  respiration,  calls  for  immediate  delivery. 
The  most  serious  mistake  which  can  be  made  is  to  exert 
traction  upon  the  child's  trunk,  as  extension  of  the  arms 
and  head  will  probably  be  the  result  and  the  consequent 
delay  in  extracting  the  head  be  fatal.  The  vast  majority 
of  cases  call  for  nothing  beyond  counter-pressure  over  the 
uterus  with  support  of  the  trunk  and  maintenance  of 
flexion. 

Impaction  of  the  Breech.— It  the  breech  is  low  down  the 
finger  may  be  hooked  into  the  groin  and  traction  made. 
When  the  finger  cannot  be  employed  a  gum-elastic  cathe- 
ter can  be  threaded  with  a  double  loop  of  silk  and 
passed  over  the  groin ;  the  loop  is  caught  with  the  finger, 
drawn  down,  and  used  to  carry  back  a  fillet  made  of  tape 
or  narrow  gauze.  The  traction  upon  the  fillet  should  be 
almost  directly  downward.  The  forceps  also  is  applied 
to  the  breech  in  cases  of  impaction,  but  it  is  very  apt  to 
slip. 

Extension  of  the  Legs  Along  the  Trunk. — If  this  attitude 
of  the  limbs  hinders  descent  by  preventing  lateral  flexion, 
the  hand  must  be  passed  up  and  the  legs  flexed  and 
drawn  down. 

Bkteiuion  of  the  Arms  and  Head. — Arms  extended 
alongside  of  the  head  are  freed  in  the  manner  described 
under  the  head  of  version  and  extraction.  Flexion  of 
the  head  can  sometimes  be  re-established  by  pushing  the 
child  upward,  passing  the  fingers  up  to  the  mouth,  rotat- 
ing the  head  into  the  transverse  diameter,  and  making 
traction.  In  cases  of  delivery  of  face  to  the  pubes  the 
child's  body  is  swung  in  a  direction  opposite  to  that  fol- 
lowed when  the  occiput  is  anterior. 

Transverse  Presentations. — In  these  presentations  the 
axis  of  the  foetus  forms  an  angle  with  the  longitudinal 
axis  of  the  uterus.  The  great  majority  of  these  presen- 
tations are  shoulder  presentations  and  will  be  treated 
under  that  heading.  In  rare  instances  the  examining 
finger  impinges  upon  the  ventral  or  dorsal  aspect  of  the 
child. 

Causes  of  Ti'ansverse  Presentations. — The  causes  are 
much  the  same  as  those  producing  pelvic  presenta- 
tions; alteration  in  the  shape  of  the  uterus  from  tu- 
mors, pendulous  abdomen,  or  excessive  amount  of 
liquor  amnii,  deformed  pelvis,  and  foetal  monstrosities 
are  the  most  worthy  of  mention.  Transverse  presenta- 
tions occur  in  less  than  one-half  of  one  per  cent,  of 
labor  cases. 

Position. — Shoulder  presentations  are  described  by  stat- 
ing whether  the  head  is  right  or  left  and  the  back  in  front 
or  behind ;  hence  we  have : 

Head  to  the  right. 
1.  Dorso-anterior. 
3.  Dorso-posterior. 

Head  to  the  left. 
1.  Dorso-anterior. 
3.  Dorso-posterior. 

Diagnosis.— On  inspection  and  palpation  the  long  diam- 
eter of  the  uterus  is  not  longitudinal  with  the  mother's 
abdomen  and  the  head  is  felt  in  one  or  the  other  iliac 
fossa ;  the  heart  sounds  are  best  heard  below  the  level  of 
the  umbilicus.  On  internal  examination  the  presenting 
part  is  high ;  the  point  of  the  shoulder  is  characterized 
by  the  presence  of  the  clavicle  and  scapula ;  the  finger 
may  enter  the  axilla  and  distinguish  the  ribs;  the  arm 


may  be  followed  out  until  a  hand  is  reached.  In  some 
cases  the  hand  or  elbow  is  prolapsed. 

Prognosis.-Neglected  shoulder  presentations  offer  an 
unfavorable  prognosis  for  both  mother  and  child,  for  if 
left  to  nature  tiie  uterus  contracts  down  upon  the  fcetus 
m  a  condition  of  tonic  spasm,  destroying  the  child's  lite 
and  threatening  the  mother  with  the  dangers  of  rupture 
of  the  uterus,  post-partum  hemorrhage,  and  sepsis. 

Mechanism.— There  are  two  mechanisms  by  which 
shoulder  presentations  are  sometimes  spontaneously  de- 
livered, but  they  occur  so  infrequently  that  they  have  not 
the  least  bearing  upon  treatment. 

1.  Spontaneous  Version.  The  uterine  contractions 
gradually  force  one  or  the  other  fojtal  pole  into  the  su- 
perior strait. 

3.  Spontaneous  Evolution.  The  foetus  is  doubled  upon 
itself  until  the  breech  and  lower  extremities  of  the  child 
are  able  to  sweep  by  the  head  which  is  delivered  last. 

Treatment. — All  shoulder  presentations  call  for  inter- 
ference. Very  early  external  cephalic  version  may  be 
possible  in  some  cases,  but  the  usual  treatment  is  internal 
podalic  version  ejfcept  when  the  uterus  is  in  such  a  state 
of  spasm  that  there  is  danger  of  rupture ;  in  which  event 
decapitation  is  the  safer  procedure. 

Prolapse  of  the  Limbs. — Prolapse  of  the  Umbs  along- 
side of  the  presenting  part  may  affect  the  mechanism  by 
producing  impaction  or  faulty  rotation.  Irregularities  in 
the  outline  of  the  pelvic  brim  constitute  a  predisposing 
cause  of  such  prolapse. 

1.  In  Head  Presentations.  One  or  both  hands  may 
prolapse  alongside  of  the  head  and  prevent  descent  or 
cause  the  chin  or  occiput  to  rotate  into  the  hollow  of  the 
sacrum. 

If  the  diagnosis  be  made  in  the  first  stage  of  labor  noth- 
ing should  be  done  until  the  cervix  is  dilated.  An  effort 
then  may  be  made  to  replace  the  prolapsed  limb  or  limbs 
and  the  head  drawn  down  by  forceps.  If  replacement  or 
forceps  fail  version  is  indicated.  The  treatment  is  the 
same  when  the  foot  is  prolapsed. 

3.  In  Breech  Presentations.  A  prolapsed  hand  is  of 
very  little  import ;  it  usually  slips  up  as  the  breech  de- 
scends, although  that  is  of  little  moment  as  the  presenting 
part  is  compressible  and  requires  less  space  than  does  the 
head. 

3.  In  Transverse  Presentation.  A  prolapsed  foot  sim- 
plifies the  performance  of  version.  A  hand  may  be  se- 
cured by  a  piece  of  tape  about  the  wrist  so  that  it  can  be 
drawn  to  one  side  and  prevented  from  ascending  as  the 
child  is  turned.  Montgomery  A.  Crockett. 

LACHRYMAL     APPARATUS,    AFFECTIONS    OF  — 

The  lachrymal  apparatus  consists  of  two  distinct  parts — 
the  lachrymal  gland,  described  by  anatomists  as  divisible 
into  an  orbital  and  a  palpebral  portion,  divided  by  a 
fibrous  septum,  which  lies  in  a  fossa  just  within  the  up- 
per margin  of  the  orbit  near  to  its  outer  angle,  and  which 
has  for  its  function  the  secretion  of  the  tears ;  and  the 
puncta,  the  canaliculi,  the  lachrymal  sac,  and  the  nasal 
duct,  which  together  form  the  drainage  system  of  the 
eye,  carrying  away  the  tears  from  the  neighborhood  of 
the  inner  canthus,  where  they  tend  to  accumulate  after 
having  accompHslied  their  purpose  of  moistening  the 
conjunctival  sac.  It  is  commonly  taught  that  under  or- 
dinary conditions  the  lachrymal  gland  is  quiescent,  and 
that  it  is  only  in  response  to  some  unusual  stimulus  that 
it  becomes  active  and  secretes  tears.  It  seems  probable, 
however,  that  this  view  is  incorrect;  for  in  occlusion  of 
the  nasal  duct  the  lachrymal  sac  soon  refills  with  tears 
after  having  been  emptied  by  pressure,  even  when  there 
is  no  inflammation  of  the  eye  or  of  the  sac  to  act  as  a 
special  stimulus.  It  is  held  by  some  that  it  is  chiefly,  if 
not  solely,  the  palpebral  portion  of  the  gland  which 
secretes  habitually;  but,  whether  this  be  true  or  not, 
there  seems  to  be  little  room  for  doubt  that,  at  least  when 
the  eyes  are  open  and  in  use,  there  is  a  constant,  though 
slight,  flow  of  tears,  which  disappear  in  part  by  evapor- 
ation from  the  surface  of  the  eye,  and  in  part  by  evapor- 
ation from  the  mucous  membrane  of  the  nostril  after 
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having  passed  through  the  nasal  duct.*  In  order  that 
the  drainage  of  the  eye  shall  he  perfect,  it  is  essential 
not  only  that  the  puncta  and  the  lachrymal  canals 
shall  be  pervious,  but  that  the  eyelids  shall  be  in  such 
position  that  the  puncta  are  in  apposition  with  the 
ball,  otherwise  the  tears  fail  to  find  their  way  into  the 
canaliculi.  The  lachrymal  gland  is,  comparatively 
speaking,  rarely  the  seat  of  disease;  affections  of  the 
drainage  apparatus  are,  on  the  other  hand,  .of  very  com- 
mon occurrence.  . 

Affections  op  thb  Lachkymal  Gland.  —Luxation  of 
the  lachrymal  gland,  though  from  its  protected  position 
it  is  little  exposed  to  external  violence,  has  happened  m 


Fig.  3096.— Hypertrophled  Lachrymal  Gland. 


a  few  instances,  but  is  an  accident  of  extreme  rarity. 
Neuralgia  of  tlie  gland  has  also  been  observed,  and  the 
name  "  daci-yoadenalgia  "  was  given  to  it  by  A.  Schmidt, 
who  first  described  it.  Severe  lancinating  pain  in  the 
region  of  the  gland,  intolerance  of  light,  and  excessive 
lachrymation  are  the  symptoms  which  characterize  it. 
It  is  said  to  occur  most  frequently  in  children,  and  in 
women  in  the  puerperal  state;  also  in  gouty  subjects. 
It  is  liable  to  become  chronic,  and  relapses  are  apt  to  oc- 
cur. In  this  country,  at  least,  it  is  a  very  uncommon 
aif  ection,  and  the  writer,  if  he  has  met  with  such  a  case, 
has  failed  to  recognize  it.  The  application  of  moist  heat 
is  recommended  as  a  useful  remedy.  The  oleate  of  mor- 
phine, or  of  morphine  and  atropine,  or  of  morphine  and 
cocaine,  to  be  rubbed  upon  the  brow  and  lid,  or  a  lotion 
of  belladonna  or  of  opium,  to  be  applied  over  the  closed 
lids,  suggest  themselves  as  the  local  remedies  from  which 
most  benefit  might  be  expected.  Constitutional  treat- 
ment also  should  not  be  neglected. 

8im-p\e  Jiypertrophy  of  the  lachrymal  gland  is  occasionally 
met  with.  It  is  said  to  occur  most  frequently  in  children, 
and  may  even  be  congenital.  The  gland  may  in  time  be- 
come so  large  as  to  force  the  eye  from  the  orbit,  and,  by 
pressure  upon  its  nutrient  vessels  and  traction  upon  the 
optic  nerve,  to  destroy  sight.  Cases  have  been  observed, 
however,  in  which  there  was  great  displacement  of  the 
eye,  with  an  astonishing  amount  of  elongation  of  the 
optic  nerve  and  the  external  muscles  of  the  globe,  and 
yet  a  fair  amount  of  sight  and  ability  to  rotate  the  eye  in 
various  directions  were  retained.  The  accompanying  il- 
lustration (Fig.  3096),  which  is  an  accurate  reproduction 
of  a  photograph  of  the  patient,  represents  a  remarlsable 
case  of  this  character  which  came  under  the  observation 
of  Prof.  Christopher  Johnston,  of  Baltimore,  in  1876. 
Notwithstanding  the  great  displacement  of  the  eye  its 
movements  were  retained,  and  there  was  a  visual  acute- 


*  It  Is  a  common  observation,  with  persons  who  have  occlusion  of 
one  nasal  duct,  that  the  corresponding  nostril  Is  drier  than  the  oppo- 
site one.  This  difference  would  hardly  be  remarked  unless  the  nostril 
were  habitually  moistened  by  a  constant  flow  of  tears. 

394 


ness  equal,  at  least,  to  counting  fingers.  Professor 
Johnston  removed  the  greatly  hypertrophied  gland,  and 
the  eye  gradually  became  retracted  into  the  orbit  until  it 
finally  resumed  nearly  its  normal  position.  This  is  the 
only  plan  of  treatment  likely  to  prove  eflfectnal  in  cases 
of  this  character,  and,  to  prevent  impairment  of  vision,  re- 
sort to  it  should  not  be  too  long  delayed.  In  the  condi- 
tion known  as  xerophthalmia  the  atrophic  process  is  said 
to  extend,  in  some  instances,  from  the  conjunctiva  to  the 
lachrymal  gland,  which  undergoes  atrophy  and  ceases  to 
secrete  tears. 

Dacryoadenitis,  or  inflammation  of  the  lachr^'mal 
gland,  is  another  afEection  which  is  seldom  encountered. 
In  explanation  of  this  fact  Power  remarks  :*  "  It  is  not 
difficult  to  assign  reasons  why  inflammation  of  this  gland 
should  be  of  exceptional  occurrence,  for  it  occupies  a 
position  that  is  remarkably  protected  both  from  injury 
and  from  cold.  Then,  again,  the  product  of  its  secretion 
is  of  so  limpid  and  watery  a  character  that  concretions 
from  iuspissation  or  deposition  are  extremely  rare;  while 
it  is  discharged  by  ducts  which,  though  very  fine,  are  yet 
numerous,  and  perhaps  communicate,  so  that  there  is  lit- 
tle risk  of  the  secretion  being  retained."  In  proof  of  the 
rarity  of  this  disease,  he  mentions  that  Arlt  states  he  has 
never  seen  a  case  of  it ;  that  Desmarres  makes  the  same 
observation ;  that  Hirschberg,  among  32,000  cases  of  dis- 
ease of  the  eye,  saw  but  one  case  of  suppurative  dacryo- 
adenitis ;  and  that  in  the  indices  of  the  "  Royal  London 
Ophthalmic  Hospital  Reports,"  there  occurs  only  one 
case  of  abscess  of  the  lachrymal  gland.  On  the  other 
hand,  however,  it  is  to  be  remarked  that  the  diagnosis  of 
this  affection  is  not  always  an  easy  matter,  and  that  it  is 
probable  that  it  has  not  infrequently  been  mistaken  for 
simple  orbital  cellulitis.  Galezowski  has  pointed  out 
that  dacryoadenitis  sometimes  assumes  an  epidemic  cliar- 
acter,  and  he  states  that  he  met  with  an  unusual  number 
of  cases  during  an  epidemic  of  mumps. 

There  are  two  varieties  of  inflammation  of  the  lachry- 
mal gland — a  chronic  form,  which  is  the  more  common, 
and  an  acute  variety,  in  which  there  may  be  a  rapid  for- 
mation of  pus,  or  a  resolution  of  the  inflammation,  with- 
out the  occurrence  of  suppuration.  In  the  chronic  form 
the  gland  becomes  more  or  less  enlarged,  and  may  be  felt 
as  a  "firm,  nodulated,  immovable  swelling  at  the  upper 
and  outer  margin  of  the  orbit. "  The  upper  lid  is  usually 
somewhat  swollen  and  red,  and  the  conjunctiva,  espe- 
cially in  the  superior  retrotarsal  fold,  is  injected.  Pain 
is  not  a  prominent  symptom.  Displacement  of  the  eye- 
ball downward  and  inward,  with  impairment  of  its  mo- 
bility, may  occur  if  the  swelling  of  the  gland  be  consid- 
erable. In  the  acute  variety  there  is  severe  pain  in  the 
region  of  the  gland,  accompanied  by  redness  and  oedema 
of  the  upper  lid.  The  gland  itself  becomes  greatly  en- 
larged, and  in  consequence  the  eyeball  is  displaced,  and 
a  squint  is  produced  which  may  be  accompanied  by  dip- 
lopia ;  the  movements  of  the  eyeball  are  also  attended  by 
pain.  It  is  possible,  at  the  beginning  of  the  attack,  to 
recognize  the  firm  resistant  border  of  the  swollen  gland, 
and  by  raising  the  upper  lid  to  see  it  projecting  into  the 
conjunctival  sinus;  but  the  swelling  of  the  lid  which 
supervenes  soon  prevents  the  gland  from  being  either 
felt  or  seen  (Power).  There  is  usually  congestion  and,  in 
the  neighborhood  of  the  gland,  chemosis,  of  the  conjunc- 
tiva. Cerebral  excitement,  sleeplessness,  and  delirium 
are  mentioned  by  some  authors  as  occurring  in  the  more 
severe  cases,  and  are  ascribed,  in  part,  to  implication  of 
the  dura  mater.  If  suppuration  supervene,  which  it  may 
do  within  a  few  days,  the  pus  may  make  its  way  to  the 
external  surface  of  the  lid,  or  it  may  be  discharged  into 
the  conjunctival  sac.  Usually  the  inflammation  is  uni- 
lateral, but  both  glands  are  sometimes  simultaneously 
afEected.  The  causes  which  are  supposed  to  be  capable 
of  exciting  inflammation  of  the  lachrymal  gland  are  vari- 
ous—traumatism,  "cold,"  rheumatism,  gout,  struma^ 
sypliilis,  mumps,  influenza,  leucocythsemia,  tuberculo- 

*  In  a  very  Interesting  lecture  upon  "  Affections  of  the  Lachrymal 
Apparatus,"  published  In  the  London  Lancet,  July  31st,  1886. 
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sis,*  and  the  extension  of  inflammation  from  the  cornea 
and  conjunctiva,  are  among  those  which  have  been  as- 
signed. The  treatment  will,  of  course,  vary  with  the 
character  of  the  attack  and  the  circumstances  whicli  have 
given  rise  to  it.  In  the  chronic  form  benefit  may  be  ex- 
pected from  the  local  application  of  mercurial  ointment, 
oleate  of  mercury,  or  compound  iodine  ointment ;  or  an 
ointment  of  iodoform  or  of  iodol  may  be  tried.  Mercury, 
iodide  of  potassium,  salicylate  of  soda,  quinine,  and  iron 
are  the  constitutional  remedies  which  are  most  likely  to 
be  useful.  Extirpation  of  the  gland  may  be  required,  if 
it  should  become  so  enlarged  as  to  endanger  the  integrity 
of  the  eye.  In  the  acute  variety,  if  there  is  hope  of  cut- 
ting short  the  attack,  leeching  should  be  resorted  to,  and 
a  lotion  of  acetate  of  lead  and  opium  should  be  applied 
externally,  while,  internally,  a  brisk  calomel  purge 
should  be  given,  to  be  followed  by  the  liberal  administra- 
tion of  quinine,  salicylate  of  soda,  or  pyrophosphate  of 
soda.  Opium  or  chloral  may  be  required  for  the  relief  of 
pain.  Warm  fomentations  should  take  the  place  of  the 
lead-and-opium  wash  if  it  becomes  manifest  that  suppu- 
ration is  to  supervene ;  and  when  pus  can  be  detected,  a 
free  incision  should  be  made  through  the  upper  lid  to 
permit  of  its  escape.  Some  authorities  recommend  that 
the  incision  should  be  made  beneath  the  upper  lid,  but 
the  swelling  of  the  parts  maJies  this  difficult  of  accom- 
plishment. 

It  sometimes  happens,  after  suppurative  inflammation 
of  the  lachrymal  gland,  that  a  flstulous  opening  is  left  in 
the  integument  of  the  lid,  through  which  there  is  a  con- 
stant and  annoying  discharge  of  tears.  Such  laeJirymal 
fistulm  are  diflicult  to  cure,  and  it  is  not  always  safe  to 
attempt  their  closure,  as  this  may  be  followed  by  a  fresh 
attack  of  inflammation  of  the  gland.  Necrosis  of  the  mar- 
gin of  the  orbit  and  of  the  orbital  plate  has  been  known 
to  occur  as  a  result  of  severe  inflammation  of  the  gland, 
and  temporary  flstulis  may  be  produced  in  consequence. 
From  obstruction  of  one  or  more  of  the  excretory 
ducts,  cyst  of  the  lachrymal  gland,  termed  dacryops,  is  oc- 
casionally formed.  Upon  everting  the  lid  it  may  be  seen 
as  "a  bluish-pink,  semi  transparent,  elastic,  and  some- 
what fluctuating  swelling,  consisting,  perhaps,  of  several 
nodulated  segments  of  varying  size.  .  .  .  The  swelhng, 
moreover,  increases  suddenly  and  markedly  in  size  if  the 
patient  cries,  or  the  secretion  of  tears  is  stimulated  by  the 
application  of  some  irritant  to  the  conjunctiva  "  (Soelberg 
Wells).  The  wall  of  the  cyst  is  so  delicate  and  ill-defined 
that  it  is  impossible  to  dissect  it  out.  The  treat- 
ment which  has  proved  most  successful  is  the  estabhsh- 
ment  oi  an  artificial  opening  between  the  cyst  and  the 
conjunctival  sac,  which  may  be  done  either  by  making 
an  incision  from  the  conjunctiva  through  the  anterior 
wall  of  the  cyst,  and  keeping  the  edges  apart  by  the  daily 
introduction  of  a  probe  until  they  have  healed ;  or,  as 
von  Graefe  suggested,  by  introducing  a  suture  through 
the  wall  of  the  cyst,  tying  it  loosely,  and  allowing  it  to 
cut  its  way  out.  ,  , 

In  rare  instances  chalky  concretions  known  as  daeryo- 
liths  are  found  in  the  lachrymal  gland.  If  so  situated  as 
to  cause  irritation,  they  should  be  removed  by  incision 
through  the  conjunctiva.  Tumors  of  the  laclu-ymal 
gland  are  rare.  The  following  varieties,  beUe ved  to  have 
had  then-  origin  in  the  gland,  have  been  observed:  Ade- 
noma, myxoma,  myxo-sarcoma,  lympho-sarcoma,  spin- 
dle-cell  sarcoma,  epithelioma,  cylindroma,  chloroma,  and 
carcinoma.  As  soon  as  the  diagnosis  can  be  establishea 
complete  extirpation  of  the  gland  should  be  practised. 
This  maybe  accomplished  by  means  of  a. free  incision 
through  the  skin  and  fascia  of  the  upper  lid,  close  to  the 
margin  of  the  orbit,  or  the  outer  canthus  may  be  dividea, 
and  the  gland  removed  through  an  incision  in  the  superior 
conjunctival  cul-de-sac.  ., 

Affections  of  the  Drainage  Appakatus.— Al- 
though the  secretory  portion  of  the  lachrymal  apparatus 

*  For  an  Interestine  Daper  by  Dr.  Edward  Stieren  upon  "  Tuberculous 
DacrySeSKnd  Conjunctivitis,"  with  relerences  to  the  literature 
^mTsllecMe  °?he  JobnTHopkins  Hospital  Bulletin  lor  November, 
1901. 


is  so  rarely  affected  by  disease,  those  parts  which  have  to 
do  with  the  drainage  of  the  eye  are  very  frequently,  as 
has  been  said,  the  seat  of  pathological  changes.  There 
is  a  twofold  reason  for  this — first,  the  mechanism  by 
which  the  tears  are  carried  from  the  conjunctival  sac  to 
the  nose  is  somewhat  complex,  and  a  disarrangement  of 
any  one  of  its  parts  is  likely  to  disturb  the  normal  action 
of  the  whole ;  and,  second,  the  whole  drainage  apparatus, 
while  an  appendage  of  the  eye,  is,  pathologically  consid- 
ered, a  part,  rather,  of  the  nasal  cavity,  and  it  is  a  ques- 
tion whether,  under  the  conditions  of  modern  civilization 
— paradoxical  as  the  statement  may  appear — a  perfectly 
healthy  state  of  the  latter  is  not  an  abnormal  state. 
Whatever  may  be  the  nature  of  the  pathological  changes 
which  affect  the  drainage  apparatus,  or  wherever  they 
may  be  located,  a  common  symptom  characterizes  them 
all :  the  passage  of  the  tears  into  the  nose  is  more  or  less 
completely  interrupted,  and,  in  consequence,  they  over- 
flow the  lids.  This  is  the  condition  known  as  epiphora 
or  stillicidium  lacrimarum,  which  is  not  only  in  itself 
very  annoying,  but  frequently  gives  rise  to  chronic  con- 
junctivitis, blepharitis,  and  even  to  eczema  of  the  lids 
and  cheek. 

Considering,  in  their  anatomical  order,  the  several  con- 
ditions which  may  cause  epiphora,  we  have,  first,  occlu- 
sion of  tJiepuncta  {the  closure  ot  the  lower  punctum  prob- 
ably producing  more  disturbance  than  that  of  the  upper), 
an  afCection  of  not  very  common  occurrence,  and  malposi- 
tion ofthepuncta,  a  condition  which  may  be  brought  about 
by  a  variety  of  causes,  and  which  is  much  more  fre- 
quently encountered.     The  effect  of  each  of  these  condi- 
tions, which  are  often  associated,  is  the  same — the  tears 
are  prevented  from  gaining  entrance  to  the  canaliculi. 
Complete  obliteration  of  the  punctum  rarely  happens, 
except,  perhaps,  as  the  result  of  traumatism  (laceration, 
burn,   or    injury    of    the    lid    from    some    destructive 
chemical  agent),  or  of  inflammation  attended  by  necrotic 
changes  involving  the  tissues  in  its  neighborhood.     More 
or  less  complete  occlusion,  especially  of  the  lower  punc- 
tum, is,  however,  a  common  result  of  ectropion,  and, 
indeed,  of  any  condition  which  causes  the  punctum  to 
turn  outward,  and  so  not  only  prevents  the  tears  from 
entering  it,  but  brings  about  a  desiccation  of  the  parts. 
Under  such  circumstances  the  mucous  membrane  lining 
the  punctum  becomes  dry  and  cuticle-like ;  the  opposite 
walls  of  the  orifice  adhere ;  and  a  layer  of  epidermis, 
continuous  with  that  of  the  external  surface  of  the  lid, 
forms  over  it.     In  this  condition  it  is  not  always  easy  to 
ascertain  the  position  of  the  occluded  punctum  (though 
it  is  usually  indicated  by  a  slight  depression);  but,  when 
it  can  be  found,  there  is  generally  little  difficulty  in 
reopening  it,  the  best  instrument  for  the  purpose  being  a 
straight,  rather  sharp-pointed  probe  (Fig.  3100) ,  which, 
with  a  drill-like  motion,  can  be  made  to  penetrate  the 
newly  formed  epidermis,  and  enter  the  still  patent  canalic- 
ulus    When  there  is  complete  obliteration  of  the  orifice 
this  method  is  not  likely  to  be  successful.    By  putting  the 
lid  upon  the  stretch  we  may,  however,  succeed  m  entering 
the  canahculus,  near  the  punctum,  with  a  sharp-pointed 
knife  and,  having  satisfied  ourselves  that  we  have  ac- 
complished this  by  passing  a  fine  probe  along  the  canalic- 
ulus into  the  lachrymal    sac,   we  can  then  introduce 
Weber's  probe-pointed  knife,  and  slit  the  canaliculus 
throughout  its  whole  length.     The  cut  margins  will  have 
to  be  separated  every  twenty-four  or  forty-eight  hours  for 

three  or  four  days,  by  which  time  they  ^'".•^t'^^.T.^fn 
trized  and  henceforth  the  tears  will  find  their  way  into 
the  lachrymal  sac  through  the  divided  canaliculus  An- 
other method  of  dealing  with  such  cases,  proposed  by  Mr 
Streatfield,  is  to  slit  the  upper  canaliculus,  and  to  pass  a 
small,  properly  bent  probe  through  this  aperture  into  the 
lachrymal  sac,  and  then  along  the  loj^r  canaliculus  o 
the  occluded  punctum.  If  practicable,  the  point  of  the 
probe  is^then^o  be  forced  through  the  obstruction  or, 
ff  tills  cannot  be  done,  it  is  to  be  cut  down  upon.  After- 
ward the  lower  canaliculus  may  be  slit  m  the  manner  de- 

"^There  are  several  malpositions  which  the  puncta  may 
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Fig.  3097.— Weber's 
Canaliculus  Enlfe. 


assume  (the  lower  one  especially),  that  give  rise  to  epiph- 
ora by  preventing  the  tears  from  entering  the  canah- 
culi.  They  may  be  more  or  less  completely  everted,  so 
that  they  no  longer  lie  in  contact  with  the  eyeball ;  they 
may  be  so  strongly  inverted  that  a 
similar  effect  is  produced;  or,  owing 
to  the  small  size  of  the  eyeball  or  its 
sunken  position,  they  may  lie  away 
from  it,  a  narrow,  triangular  space  in- 
tervening, in  the  neighborhood  of  the 
inner  canthus,  between  the  lids  and 
the  front  of  tlie  eyeball.  Eversion  of 
the  punctum  is  a  usual  accompaniment 
of  the  different  varieties  of  ectropion. 
It  may  also  be  produced  by  chronic 
inflammation  of  the  margin  of  the  lids, 
and  is  frequently  present  in  paralysis 
of  the  facial  nerve.  In  persons  ad- 
vanced in  life  it  is  often  met  with  as 
one  of  the  evidences  of  senile  decay, 
being  due  to  relaxation  of  the  tissues 
of  the  lid  and  loss  of  tone  of  the  or- 
bicularis muscle.  The  epiphora  which 
accompanies  eversion  tends  to  aggra- 
vate the  malposition  of  the  punctum, 
for  it  is  apt  to  excite  an  eczeraatous  inflammation  of 
the  external  surface  of  the  lid,  which,  by  inducing  further 
contraction,  increases  the  ectropion.  Inversion  of  the 
punctum  is  usually  due  to  entropion,  and  is  not  infre- 
quently one  of  the  later  consequences  of  chronic  trachoma. 
The  remedy  for  all  malpositions  of  the  puncta  is  the 
operation,  devised  by  Bowman,  of  slitting  the  canalicu- 
lus. There  are  several  methods  of  performing  this  little 
operation  (which  can  be  done  almost  painlessly  under  the 
influence  of  cocaine),  and  a  variety  of  instruments  have 
been  contrived  for  the  purpose.  In  the  writer's  opinion, 
the  best  plan  is  to  use  the  beak-pointed  knife  of  Weber 
(Fig.  3097),  or  one  of  its  many  modifications.  The  lid 
should  be  put  well  upon  the  stretch  while  the  knife  is 
being  introduced  and  the  section  completed,  and  care 
should  be  taken  to  hold  the  edge  of  the  blade  in  such  a 
way  that  the  gutter  made  by  the  division  of  the  canali- 
culus shall  present  rather  toward,  than  away  from,  the 
eyeball.  This  precaution  is  not  infrequently  disregarded, 
and  in  consequence  there  not  only  results  a  conspicuous 
deformity,  but  the  purpose  of  the  operation  is  less  per- 
fectly accomplished.  The  effect  of  this  simple  surgical 
procedure,  when  properly  done,  is  in  most  cases  very 
gratifying ;  not  only  is  the  epiphora  cured,  but  the  palpe- 
bral conjunctivitis  and  blepharitis  whicli  it  induces  disap- 
pear, and  the  malposition  of  the  lid  margin  is  corrected 
or,  at  least,  improved.  This  commendation,  it  may  be 
remarked,  applies  more  especially  to  the  shtting  of  the 
lower  canaliculus.  The  division  of  the  upper  canaliculus 
is  an  operation  which  the  writer  has  very  rarely  found 
necessary.  If  it  is  impossible  to  gain  entrance  to  the 
lachrymal  sac  by  way  of  the  lower  canaliculus,  or  to  re- 
store its  permeability,  we  may  operate  upon  the  upper 
one;  but  otherwise  there  seems  to  be  no  advantage  in 
doing  so.  When  the  eversion  of  the  lower  punctum  is 
considerable,  and  is  only  partially  remedied  by  the  simple 
division  of  the  canaliculus,  we  may  increase  the  effect  by 
excising  the  posterior  wall  of  tlie  latter,  with  a  small 
piece  of  the  adjoining  conjunctiva,  as  suggested  by  Crit- 
chett.  As  a  rule,  the  edges  of  the  divided  canaliculus 
show  but  slight  tendency  to  reunite,  and,  if  separated 
once  or  twice,  will  cicatrize  and  remain  apart.  In  excep- 
tional instances,  however,  they  adhere  and  re-adhere  in 
a  most  persistent  manner.  When  this  happens  the  diffi- 
culty can  usually  be  overcome  by  the  excision  of  the  pos- 
terior lip  of  the  canaliculus,  as  just  described.  After  di- 
vision of  the  canaliculus  for  malposition  of  the  punctum 
an  astringent  collyrium  is  usually  required  to  facilitate 
the  cure  of  the  attendant  conjunctivitis.  A  solution  of 
sulphate  of  zinc  (gr.  ss.-i.  to  I  i.),  or  of  alum  (gr  i  -ij 
to  1  i.),  or  a  combination  of  either  of  these  astringents 
with  boracic  acid  (gr.  x.  to  |  i.),  answers  well  for  this 
purpose.    If  blepharitis  also  be  present,  an  ointment  of 


yellow  oxide  of  mercury  (hydrarg.  ox.  flav.,  gr.  ij.  to 
"vaseline  cerate,"  or  ung.  aquae  rosse,  3  i.)  should  be 
prescribed,  and  the  margin  of  the  lids  should  be  touched 
occasionally  with  a  crayon  of  nitrate  of  silver. 

•  The  puncta  may  be  pervious  and  in  normal  position, 
and  yet  the  tears  may  fail  to  reach  the  lachrymal  sac  be- 
cause of  occludonofthe  eanaliculi.  Extensive  obliteration 
of  tlie  canaliculus  is  usually  of  traumatic  origin,  but  lo- 
calized strictures  may  occur  inconsequence  of  plastic  in- 
flammation arising  in  other  ways.  Tlie  obstruction  may 
be  situated  in  any  part  of  the  canal,  but  is  most  apt  to  be 
near  its  inner  extremity,  either  at  the  point  where  the 
upper  and  lower  eanaliculi  join,  or  at  the  juncture  of  the 
common  canal  with  the  lachrymal  sac.  It  is  difficult  to 
cure  such  strictures  simply  by  probing,  as  they  are  very 
apt  to  re-form.  The  best  plan  is  to  slit  up  the  canalicu- 
lus, preceding  the  introduction  of  the  knife  by  the  forci- 
ble passage  of  a  fine,  stiff  probe,  and  being  careful,  if 
possible,  to  get  the  beak  of  the  knife  well  into  the  lach- 
rymal sac.  If  the  probe  cannot  be  made  to  enter  the  sac, 
a  sharp-pointed  knife  must  be  employed  instead.  When 
both  eanaliculi  are  extensively  obliterated,  it  is  difficult, 
and  may  be  impossible,  to  restore  a  permanent  passage- 
way for  the  tears. 

Foreign  bodies,  especially  loose  eyelashes,  are  liable  to 
find  their  way  through  the  puncta  into  the  eanaliculi, 
where  they  excite  irritation  and  obstruct  the  passage  of 
the  tears.  If  possible,  they  should  be  extracted  through 
the  punctum ;  but,  if  this  cannot  be  done,  their  removal 
may  be  accomplished  by  slitting  the  canaliculus.  Dacry- 
oliths  occasionally  form  in  the  eanaliculi,  and  small  'polypi 
may  develop  in  them.  Dacrj'-oliths  are  commonly  due  to 
the  presence  of  a  vegetable  fungus  (leptothrix),  which, 
as  it  grows,  distends  the  canaliculus,  and  may  project 
through  the  punctum.  In  order  to  remove  these  growths 
completely,  division  of  the  canaliculus  may  be  necessary. 

Dacryocystitis. — The  lachrymal  sac,  into  which  the 
eanaliculi  empty,  and  which  is  continuous  below  with 
the  nasal  duct,  is  frequently  the  seat  of  inflammation. 
An  uncomplicated,  primary  inflammation  of  the  lachry- 
mal sac  is,  however,  not  often  encountered.  In  a  very 
large  majority  of  cases  the  inflammation  is  secondary  to, 
and  dependent  upon,  disease  of  the  nasal  duct.  Primary 
inflammation  of  the  sac  is  oftenest  met  with  in  the  new- 
born, usually  in  the  form  of  a  mild  blennorrhoea ;  it  also 
occurs  in  strumous  children,  and  it  may  be  produced  by 
external  violence — for  example,  a  blow  upon  the  eye — 


Fig.  3098.— Case  of  Acute  Dacryocystitis. 

or  by  the  entrance  into  the  sac  of  an  irritant  fluid.  The 
usual  cause  of  dacryocystitis,  however,  is  stricture  of  the 
nasal  duct.  When  this  condition  exists  tears,  mucus,  and 
epithelial  debris  accumulate  in  the  lachrymal  sac  and 
form  an  excellent  medium  for  the  growth  of  invading 
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bacteria.  In  this  way  there  is  set  up  a  chronic  catarrhal 
inflammation,  or  blennorrhoea,  which  may  last  for  years, 
the  sac  being  constantly  distended  with  muco-purulent 
matter,  which  oozes  out  through  the  puncta  and  spreads 
over  the  eye,  obscuring  vision,  or  mixes  with  the  tears, 
to  overrun  the  lid,  and  so  increases  the  annoyance  of  the 
stillicidlum. 

The  individual  who  suffers  in  this  way  is  fortunate, 
however,  if  he  does  not  experience  a  periodical  aggrava- 
tion of  his  troubles;  for  in  chronic  blennorrhoea  of  the 
lachrymal  sa«  acute  exacerbations  of  the  inflammation 
are  by  no  means  unusual,  while  conjunctivitis  and  kera- 
titis are  complications  which  may  occur  at  any  time. 
Acute  dacryocystitis,  or  abscess  of  the  sac  (Fig.  3098), 
as  it  is  termed,  is  a  serious  malady ;  at  least,  it  is  attended 
by  intense  suffering  and  at  times  by  very  considerable 
constitutional  disturbance.  The  swelling  which  accom- 
panies it  is  not  confined  to  the  region  of  the  lachrymal 
sac,  but  involves  the  lids  and  cheek;  indeed,  the  whole 
side  of  the  face  may  be  swollen,  oedematous,  and  red,  so 
that  the  appearance  presented  is  not  unlike  that  of  facial 
erysipelas,  for  which  it  is  often  mistaken.  If  the  inflam- 
mation is  allowed  to  run  its  course,  the  sac  becomes  dis- 
tended by  pus  which  after  a  time  makes  its  way  through 
the  walls  and  finally  through  the  external  integument. 
After  this  has  occurred  the  acute  symptoms  subside,  and 
usually  the  parts  return  to  their  former  condition.  It 
may  happen,  however,  that  the  external  opening  through 
which  the  pus  has  found  exit  fails  to  heal,  because  of  the 
constant  passage  through  it  of  tears  and  mucus,  and  there 
is  then  established  the  condition  known  as  fistula  lacri- 


It  follows,  from  what  has  been  said  regarding  the  eti- 
ology of  inflammation  of  the  lachrymal  sac,  that  the 
treatment  of  this  affection — at  least  of  the  chronic  variety 
of  it — is,  practically,  the  treatment  of  stricture  of  the 
nasal  duct,  and  of  this  we  shall  speak  presently.  A  few 
suggestions  may  be  offered  here,  however,  in  regard  to 
the  treatment  of  aeiite  daci'yocystitis.  It  does  not  often 
happen  that  cases  of  this  character  are  seen  early  enough 
to  enable  us  to  cut  short  the  attack  by  antiphlogistic 
measures ;  but  when  it  does,  every  effort  should  be  made 
to  bring  about  this  result.  The  abstraction  of  blood  by 
leeches,  the  application  of  a  lotion  of  lead  and  opium 
(ext.  opii,  gr.  x.  to  xv. ;  plumb,  acetat.,  gr.  xv. ;  aquse 
destill.,  I  iv.),  and  the  administration  of  a  brisk  calomel 
cathartic,  to  be  followed  by  liberal  doses  of  pyrophos- 
phate of  soda  (gr.  xv.  to  xx.  every  two  or  three  hours), 
are  the  measures  which  are  most  Hkely  to  prove  effectual. 
If  these  measures  fail  to  subdue  the  inflammation,  warm 
flaxseed-meal  poultices,  or,  better  still,  a  pad  of  gauze 
wet  with  a  lotion  of  opium  and  boracic  acid  (ext.  opii, 
gr.  x.-xv. ;  acid,  boracic,  gr.  Ix.;  aq.  destil.,  |iv.)  and 
covered  with  a  piece  of  rubber  protective  to  prevent 
evaporation  (a  cleanly  and  convenient  substitute  for  a 
poultice),  should  be  applied  constantly,  and  as  soon  as 
fluctuation  can  be  detected,  or  it  is  evident  that  pus  has 
formed  and  is  endeavoring  to  make  its  way  to  the  sur- 
face, vent  should  be  given  it  by  an  incision  through  the 
integument  and  the  anterior  wall  of  the  sac.  As  such 
an  incision  leaves  no  perceptible  scar  (provided  it  is  made 
in  the  direction  in  which  the  skin  tends  to  wrinkle,  that 
is,  from  above  and  toward  the  nose  downward  and  out- 
ward), it  is  much  better  to  give  the  pus  free  exit  in  this 
way  than  to  attempt  to  drain  the  sac  by  slitting  the  ca- 
naliculus. 

The  close  relationship  which  exists  between  affections 
of  the  nose  and  disorders  of  the  drainage  apparatus  of  the 
eye  has  already  been  alluded  to.  This,  as  might  be  ex- 
pected, applies  especially  to  pathological  states  of  the 
nasal  duet;  for  this  canal,  which  is  continuous  above 
with  the  lachrymal  sac,  and  empties  below  into  the  mfe- 
rior  nasal  fossa,  is  in  reality  almost  a  part  of  the  nose 
cavity  itself.  The  membrane  which  constitutes  its  walls 
is  continuous  with  the  lining  membrane  of  the  nose,  and, 
like  the  latter,  is  extremely  vascular,  contams  erectile 
tissue,  and  is  at  once  both  a  periosteal  and  a  mucous 
membrane.    It  is  then  no  matter  of  wonder,  since  nasal 


catarrh  is  so  common  a  condition,  that  cataiTh  of  the 
lachrymal  duct  should  also  be  of  frequent  occurrence 
and,  in  view  of  what  has  just  been  stated  as  to  the  histo- 
logical peculiarities  of  the  tissues  which  compose  the 
membranous  canal,  it  is  not  surprising  that  an  inflamma- 
tion commencing  here  as  a  simple  raucous  catarrh  should 
often  lead  to  stenosis  of  the  duct,  and  ultimately  to  the 
formation  of  periosteal  or  bony  strictures;  for,  owing  to 
the  vascularity  of  the  parts  and  the  erectile  character  of 
the  submucous  tissue,  it  is  manifest  that  even  a  slight  in- 
flammation must  be  attended  by  marked  engorgement 
and  tumefaction,  which  will  quickly  lead  to  obliteration 
of  the  cavity  of  the  duct.  And  it  is  further  evident  that 
this  temporary  occlusion,  by  causing  retention  of  tears, 
will  tend  to  aggravate  and  prolong  the  inflammatory 
process.  And  so  what  was  at  first  simply  a  catarrhal 
process  becomes  presently  a  periosteal  inflammation,  at- 
tended by  plastic  effusion,  which  leads  ultimately  to  per- 
manent stenosis  of  the  duct.  The  usual  sequence  of 
events  in  obstructive  lachrymal  disease  is,  first,  nasal  ca- 
tarrh, with  secondary  involvement  of  the  lachrymal  duct ; 
in  consequence  of  this,  temporary  occlusion  of  the  duct 
followed  by  periostitis,  and  ultimately  by  permanent 
stricture ;  then,  persistent  blennorrhoea  of  the  lachrymal 
sac,  culminating  at  intervals  in  acute  outbreaks  of  inflam- 
mation, which  may  give  rise  to  lachrymal  fistula.  If  it 
be  added  that  obstinate  conjunctivitis  and  ulcerative  or 
suppurative  keratitis  are  complications  of  not  infrequent 
occurrence,  and  that  when  stenosis  of  the  laclvymal  duct 
is  once  established  it  never  undergoes  spontaneous  cure, 
but,  with  all  its  unpleasant  consequences,  lasts  for  a  life- 
time, we  shall  have  a  fair  comprehension  of  this  trouble- 
some affection,  which  surgeons  have  for  so  long  regarded 
with  interest,  and  in  the  treatment  of  which  they  have 
expended  so  much  ingenuity.  It  is  doubtless  true  that 
inflammation  of  the  lachrymal  sac  and  stricture  of  the 
duct  do  not  always  arise  in  this  manner,  for  we  meet  with 
cases  that  are  clearly  of  traumatic  origin,  in  which  the 
starting-point  of  the  trouble  is,  perhaps,  a  blow  upon  the 
bridge  of  the  nose  or  over  the  region  of  the  lachrymal  sac; 
and,  moreover,  it  is  commonly  taught  that  inflammation 
of  the  ocular  membranes  may  extend  to  the  lachrymal 
passages :  but,  in  the  writer's  opinion,  the  pathogenesis 
of  a  very  large  portion  of  these  cases  is  such  as  has  just 
been  described.  How  slight  a  tendency  inflammation  of 
the  conjunctiva  has  to  involve  the  lachrymal  passages  is 
shown  by  the  fact  that  in  so  virulent  a  disease  as  gonor- 
rhoeal  ophthalmia  dacryocystitis  scarcely  ever  occurs. 

The  history  of  the  treatment  of  stricture  of  the  nasal 
duct,  if  fully  written,  would  fill  a  volume  of  no  mean 
proportions.  Many  distinguished  surgeons  have  consid- 
ered this  affection  worthy  of  their  study,  and  innumer- 
able plans  for  its  cure  have  been  devised  from  time  to  time. 
Anel,  Petit,  Wathen,  Ware,  Scarpa,  Dupuytren,  Beer, 
Desault,  Travers,  Desmarres^  Hays,  Bowman,  Critchett, 
Weber,  Stilling,  Noyes,  H.  W.  Williams,  John  Green, 
and  E.  Williams  are  among  those  who  have  suggested 
methods  of  treatment,  or  have  modified  those  previously 
in  vogue.  More  than  a  hundred  years  ago  (1781)  the 
plan  of  introducing  a  hollow  tube  of  gold  or  silver  into 
the  nasal  duct  was  proposed  by  Mr.  Wathen,  in  England, 
and  until  quite  recent  times  this  method,  which  was  re- 
vived by  Dupuytren,  was  still  practised.  The  intention 
was  that  the  tube  should  remain  permanently  in  the  duct, 
and  afford  a  passageway  for  the  tears.  It  was  intro- 
duced through  an  incision  made  into  the  lachrymal  sac 
below  the  tendon  of  the  orbicularis  muscle,  and  to  pre- 
vent its  falling  through  the  duct  it  was  made  flange- 
shape  at  the  upper  extremity.  In  spite  of  this,  how- 
ever, the  tube  usually  fell  out,  sooner  or  later,  generally- 
dropping  into  the  nose,  or,  if  this  did  not  happen,  it 
became  obstructed  by  calcareous  matter,  so  that  its 
usefulness  was  in  a  great  measure  destroyed.  The  writer 
has  in  his  possession  one  of  these  tubes,  made  of  gold, 
which  was  worn  for  over  twenty -five  years.  During  this 
period  the  patient  was  free  from  inflammation  of  the 
lachrymal  sac,  but  was  constantly  annoyed  by  epiphora. 
The  tube,  which  finally  fell  into  the  pharynx,  was  filled 
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for  about  one-third  of  its  length  with  calcareous  matenal. 
A  case  has  also  come  under  the  writer's  observation  in 
which  a  gold  tube,  after  being  worn  for  some  time, 
passed  through  the  alveolar  process  of  the  superior  max- 
illary bone,  and  was  finally  removed  through  the  socket 
of  one  of  the  incisor  teeth  which  had  been  extracted 
some  time  before. 

According  to  Desmarres,  J.  L.  Petit  was  the  first  to  at- 
tempt the  cure  of  lachrymal  stricture  by  the  use  of  a  con- 
trivance intended  to  be  worn  temporarily  in  the  nasal 
duct.  His  plan  was  to  make  an  incision  into  the  lach- 
rymal sac,  and  then  to  pass  a  grooved  director  through 
the  duct,  and,  by  the  aid  of  the  latter,  to  introduce  a 
bougie,  which  was  changed  every  day.  Desmarres  him- 
self practised  essentially  this  same  method  of  treatment. 
Anel  attempted  to  overcome  the  obstruction  of  the  duct 
by  forcing  water  into  the  lachrymal  sac,  through  the 
canaliculus,  by  means  of  the  syringe  which  bears  his 
name.  He  also  endeavored  to  dilate  the  strictures  by 
means  of  slender  probes,  which  he  introduced  through 
the  canaliculus ;  but  he  admitted  that  the  latter  method 
was  applicable  only  to  cases  of  slight  obstruction.  Ben- 
jamin Travers,  wlio  was  very  sceptical  as  to  the  utility 
of  the  gold  cannula  which  Dupuytren  used  so  ex- 
tensively, also  made  use  of  probes,  which  he  passed 
through  the  nasal  duct  by  way  of  the  punctum  and  ca- 
naliculus. His  probes  were  larger  than  those  of  Anel, 
and  his  results,  therefore,  were  more  satisfactory.  Dr. 
Isaac  Hays,  in  this  country,  early  adopted  this  plan  of 
treatment,  and  modified  and  improved  the  probes  of 
Travers.  The  probes  which  he  used  varied  in  size  from 
0.8  to  1.5  mm.  in  diameter.  Ware  suggested  the  use  of 
nail-headed  styles,  which  were  to  be  worn  temporarily, 
with  the  expectation  of  curing  the  stricture.  They  were 
introduced  through  an  incision  in  the  lachrymal  sac,  the 
round  flat  head  of  the  style  being  permitted  to  remain 
outside  the  opening.  Beer  employed  catgut  cords  of 
different  sizes,  which  he  introduced  in  a  similar  way  and 
passed  slowly  through  the  duct,  a  fresh  portion  of  the 
cord  (which  was  kept  coiled  upon  the  head) being  drawn 
into  tlie  duct  each  day,  while  the  part  which  had  been 
used  was  pulled  out  through  the  nose  and  cut  off.  Me- 
jean  used  meshes  of  silk  threads,  which  he  introduced 
into  the  duct  through  the  canaliculus  by  means  of  a  slen- 
der needle-like  probe.  A  more  novel  idea  was  that  of 
Blizzard,  who  filled  the  lachrymal  sac  with  quicksilver, 
expecting  the  obstruction  of  the  duct  to  be  overcome  by 
the  weight  of  the  small  globule  of  mercury  which  the 
sac  is  capable  of  holding.  Probes  intended  to  be  passed 
by  way  of  the  inferior  orifice  of  the  duct,  through  the 
nose,  were  also  devised,  and  great  advantages  claimed 
for  them,  but  they  were  not  received  with  favor. 

Coming  now  to  a  more  recent  period,  we  find  a  great 
advance  made  over  all  previous  methods  of  dealing  with 
lachrymal  obstructions  in  the  operation,  devised  by  Bow- 
man, of  slitting  the  canaliculus,  to  facilitate  the  passage 
of  the  probes  which  bear  his  name.  This  procedure  not 
only  enabled  the  surgeon  to  make  use  of  larger  probes 
than  had  been  employed  previously,  but  it  facilitated  the 
application  of  medicinal  agents  to  the  lachrymal  pas- 
sages. Still,  however,  the  results  obtained  by  those  who 
followed  Bowman's  method  were  far  from  satisfactory, 
and  relapses  after  the  discontinuance  of  the  treatment 
were  discouragingly  frequent.  In  consequence  of  this, 
various  modifications  of  his  method  were  proposed.  Mr. 
Pridgin  Teale,  of  Leeds,  and  Mr.  Critchett,  employed 
probes  with  bulbous  extremities.  Dr.  E.  Williams,  of 
Cincinnati,  used  similar  probes,  but  with  the  bulbous 
portion  considerably  larger,  the  largest  of  his  probes  at 
the  bulbous  extremity  having  a  diameter  of  3J  mm.  Dr. 
H.  D.  Noyes,  of  New  York,  following  the  example  of 
Dr.  E.  Williams,  insisted  upon  the  necessity  of  more 
thorough  dilatation  of  the  duct  than  could  be  acccom- 
plished  by  means  of  Bowman's  probes,  and  probably  as 
early  as  1870  (as  he  informed  the  writer)  made  use  of 
short,  hard-rubber  probes  which  in  their  higher  numbers 
had  a  maximum  diameter  of  4  mm.  He  also  devised  a 
gouge  and  a  bulbous  probe  of  unusual  length,  "  having  a 

398 


slight  bend  at  the  bulb, "  for  the  especial  purpose  of  deal- 
ing with  the  very  firm  strictures  which  are  occasionally 
encountered  at  the  lower  extremity  of  the  duct. '  Dr.  H. 
W.  Williams,  of  Boston,  employed  a  bulb-pointed,  flex- 
ible probe,  which  he  claimed  could  be  passed  with  greater 
ease  through  the  sinuosities  of  the  contracted  duct,  while 
Mr.  Crouper,  of  London,  used  bougies  of  laminarja  digi- 
tata.  Dr.  Stilling,  of  Cassel,  made  a  more  decided  de- 
parture, by  recommending  free  incision  of  the  strictures 
by  means  of  a  knife  which  he  devised  for  the  purpose, 
and  which  he  introduced  into  the  duct  through  the  di- 
vided canaliculus.*  Dr.  Warlmont,  who  followed  Stil- 
ling's  example,  obtained  good  results,  but  others  were 
not  so  fortunate,  and  this  method  has  never  come  into 
general  favor.  The  use  of  styles  of  various  patterns  was 
also  combined  with  the  slitting  of  the  canaliculus.  Dr. 
E.  Williams,  of  Cincinnati,  reported  favorable  results 
from  the  use  of  silver  styles,  while  Dr.  John  Green,  of  St. 
Louis,  employed  styles  made  of  lead,  because  they  could 
be  easily  fashioned  to  suit  the  peculiarities  of  each  case, 
and  because  they  adapted  themselves  to  any  irregularities 
in  the  shape  or  curvature  of  the  duct.  Instead  of  the 
nail-head  of  the  older  form  of  style,  all  of  these,  as  they 
were  introduced  through  the  slit  canaliculus,  had  curved 
necks,  which  were  bent  over  the  margin  of  the  lid.  Fi- 
nally, in  severe  cases  which  were  not  relieved  by  any  of 
these  methods  of  treatment,  extirpation  of  the  lachrymal 
sac  (Berlin),  or  its  destruction  by  means  of  nitrate  of  sil- 
ver (von  Graefe),  nitric  acid  (Agnew),  chloride-of-zinc 
paste  (Pagenstecher),  or  the  galvano-cautery,  was  recom- 
mended. Removal  of  the  lachrymal  gland  was  also 
practised,  under  similar  circumstances,  by  Mr.  Zachariah 
Laurence  and  others. 

In  1877  the  writer,  having  become  convinced  that  suc- 
cess in  the  treatment  of  lachrymal  strictures  was  to  be 
found  in  the  use  of  probes  large  enough  to  restore  fully 
the  normal  calibre  of  the  contracted  duct  and  to  obliterate 
every  trace  of  stricture,  determined  to  ascertain  what  is 
the  usual  size  of  the  healthy  nasal  duct,  and  how  large  a 
probe  might,  as  a  rule,  be  passed  through  it.  With  this 
end  in  view,  he  had  a  number  of  large  probes  made  of 
copper  wire,  varying  in  diameter  from  3  to  7  mm.,  and 
with  these  he  gauged  the  size  of  the  bony  canal  of  the 
nasal  duct  in  all  the  skulls — thirty-nine  in  number — 
which  were  to  be  found  in  the  Anatomical  Museum  of 
the  University  of  Maryland,  the  method  followed  being 
simply  to  ascertain  how  large  a  probe  could  be  passed, 
without  violence,  through  each  duct.  In  a  similar  man- 
ner a  number  of  canals,  with  their  membranous  lining 
intact,  were  measured  upon  the  dead  subject.  The  re- 
sult of  these  measurements  was  to  make  plain,  what  the 
writer  had  been  almost  convinced  of  before,  that  there 
was  a  ridiculous  contrast  between  the  size  of  the  nasal 
duct  and  the  size  of  the  lachrymal  probes  which  were 
commonly  employed  at  that  time.  For  example,  while 
the  largest  of  the  six  probes  originally  recommended  by 
Bowman  had  a  diameter  of  scarcely  1.3  mm.,  it  was 
found  that  the  smallest  ducts  in  the  thirty-seven  adult 
skulls  examined  (there  were  only  six  as  small  as  this) 
admitted  a  probe  3  mm.  in  diameter,  and  that  twenty- 
three  of  the  seventy  ducts  wliich  these  skulls  possessed 
in  a  sufiiciently  perfect  condition  to  be  measured  ad- 
mitted probes  varying  from  4f  to  7  mm.  in  diameter, 
four  of  them  permitting  a  probe  of  5^-  mm.  to  be  passed. 
The  measurements  made  upon  the  cadaver  were  not  less 
striking.  Of  the  twelve  ducts  examined,  one,  which 
seemed  to  be  pathologically  contracted,  would  admit  a 
probe  of  only  3|  mm.,  but  the  next  smallest  admitted  one 
of  3J  mm.,  while  through  three  of  them  a  probe  5J  mm. 
in  diameter  was  passed  without  diificulty.f    It  is  true 

*  It  has  recently  come  to  the  writer's  knowledge  that,  as  early  as 
1846,  Dr.  Nathan  R.  Smith,  of  Baltimore,  practised  division  of 
lachrymal  strictures  (probably  through  an  Incision  made  directly  into 
the  lachrymal  sac),  and  that  he  contrived  a  probe-pointed  knife  for 
this  purpose.  (See  Norris  and  Oliver's  "  System  of  Diseases  of  the 
Eye,"  vol.  iii.,  p.  161.) 

t  The  inadequate  size  of  Bowman's  probes  is  made  more  manifest 
if,  instead  of  comparing  the  diameter  of  his  No.  6  with  the  diameter  of 
the  larger  probes  used  by  the  writer  in  his  investigation,  the  ratio  of 
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that  Bowman's  No.  6  was  not  the  largest  probe  in  gen- 
eral use  at  this  time;  but  few  operators  had  ventured  to 
go  beyond  a  diameter  of  2  mm. 

The  writer  learned  afterward  that 
Dr.  H.  D.  Noyes  had  previously  made 
an  investigation  of  similar  character, 
and  as  the  result  of  his  measurements 
had  reached  the  same  conclusion 
which  the  writer  did  as  to  the  inade- 
quate size  of  Bowman's  probes  and 
the  necessity  for  employing  very 
much  larger  ones.* 

In  consequence  of  the  knowledge 
gained  by  his  investigation  of  the 
normal  calibre  of  the  nasal  duct,  the 
writer  had  a  series  of  probes  made, 
comprising  sixteen  different  sizes, 
the  smaller  numbers,  from  1  to  8, 
being  made  of  coin-silver ;  the  larger 
ones,  from  9  to  16,  of  pure  silver; 
No.  1,  the  smallest,  having  a  diameter 
of  0.25  mm.;  No.  16,  the  largest,  a 
diameter  of  4  mm.,  with  a  difference 
of  0.25  mm.  in  the  diameter  of  each 
succeeding  number.  Subsequently 
he  had  the  sizes  from  7  to  16  made 
of  aluminum  because  of  its  lightness 
and  smoothness;  he  has  also  had 
them  made  of  c6pper,  nickel-plated, 
and  has  found  these  very  satisfactory, 
one  advantage  being  that  they  stand 
boiling  much  better  than  do  those 
made  of  aluminum.  The  ends  of 
these  probes  were  fashioned  with 
especial  care,  being  made  more  coni- 
cal and  pointed  than  those  of  Bow- 
man; for  it  was  evident  that  the 
larger  sizes  could  not  be  passed  into 
the  sac  through  the  slit  canaliculus, 
if  their  ends  were  as  square  and  blunt 
as  they  had  previously  been  made. 
The  accompanying  illustration,  which 
represents  the  actual  size  of  No.  16, 
the  largest  of  the  series,  shows  cor- 
rectly the  shape  of  the  ends  and  also 
the  curve  which  has  been  found  most 
convenient. f  The  practicability  of 
using  the  largest  of  these  probes  in 
the  treatment  of  lachrymal  strictures 
was  soon  demonstrated,  and  it  was 
not  long  before  the  advantage  of  do- 
ing so  became  manifest.  Although 
satisfied  that  they  were  not  out  of 
proportion  to  the  actual  size  of  the 
duct,  the  writer  had  at  first  some  misgivings  as  to  the 
practicability  of  introducing  them  into  the  sac  through 


the  calibre,  or  thickness  of  the  former  to  that  of  the  latter,  he  stated. 
For  example,  if  we  credit  Bowman's  No.  6  with  a  diameter  of  1.5  mm., 
which  is  larger  than  it  is  usually  made,  we  And  that  a  probe  4  mm.  in 
diameter  Is  actually  more  than  seven  times  as  large ;  while  one  of 
6.25  mm.  (which  is  the  size  the  writer  passed  through  several  ducts 
upon  the  cadaver)  is  twelve  and  a  quarter  times  as  large,  and  one  of 
7  mm.  (the  largest  Introduced  into  the  skulls)  is  nearly  twenty-two 
times  as  large. 

*  Dr.  Noyes  measured  the  duets  in  five  skulls,  in  some  of  which  sec- 
tions had  been  made,  so  that  the  size  of  the  lower  as  well  as  the  upper 
extremity  of  the  duct  could  be  ascertained.  They  were  all  found  to 
be  more  or  less  decidedly  oval  in  cross  section,  with  the  long  axis  from 
before  backward,  and  he  measured  the  long  and  short  axis  of  each. 
At  the  upper  end  they  varied  in  size  from  8  X  6J4  mm.  to  5  X  4  mm.; 
at  the  lower  end,  from  7M  X  5  mm.  to  8  X  i  mm.  See  his  paper, 
already  referred  to,  in  the  Transactions  of  the  New  York  State  Medi- 
cal Society  for  the  year  1876.  Compare  also  the  measurements  of  the 
lachrymal  duct  made  by  Mr.  Henry  Power,  and  described  in  "  Lec- 
tures upon  Diseases  of  the  Lachrymal  Apparatus,"  published  in  the 
London  Lancet,  1886,  vol.  ii. 

+  A  description  of  these  probes,  with  an  account  of  the  measure- 
ments of  the  nasal  duct  referred  to  above,  was  first  published  in  the 
Transactions  of  the  Medical  and  Chirurgical  Faculty  of  Maryland  for 
the  year  1877.  See,  also,  "Archives  of  Ophthalmology,"  vol.  vl., 
Transactions  of  the  American  Ophthalmological  Society  for  the  year 
1879,  and  Transactions  of  the  Eighth  International  Ophthalmological 
Congress,  1894. 
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I'il  <^J7ided  canaliculus;  but  he  soon  found  that  this  was 
not  attended  with  difficulty. 

Pv'S,^^'^"'^'''^  experience  in  the  use  oi  :hese  probes  now 
extends  over  many  years,  and  he  is  to-day  more  than  ever 
convinced  that  it  is  by  such  thorough  and  complete  diUa 
tation  as  they  afford  that  permanent  bene^is  to  be 
gained  in  the  treatment  of  lachrymal  obstructions  The 
complete  obliteration  of  all  constrictions  and  the  restora- 
tion of  the  normal  calibre  of  the  duct  are  the  results 
which  we  should  aim  to  accomplish;  and  to  secure  this 
result  It  IS  essential  that  probes  as  large  as  those  which 
the  wnter  has  recommended  should  be  employed  .  Whei 
smaller  ones,  of  1.5  or  2  mm.  diameter,  are  used  w, 
merely  open  a  small  passageway  through  the  constric- 
tion, instead  of  obliterating  it  completely,  and,  as  might 
be  expected,  a  reclosure  of  this  naiTow  channel  is  the 
usual  result  of  a  discontinuance  of  the  probing  The 
large  probes,  on  the  other  hand,  not  only  open  a  free 
passageway  through  the  fibrous  and  bony  obstructions 
but,  by  the  pressure  which  they  exert,  bring  about  their 
absorption,  and  in  this  way  tend  to  restore  the  lining 
membrane  of  the  duct  to  its  normal  state.  This  change 
in  the  condition  of  the  walls  of  the  duct  can  be  detected 
during  the  introduction  of  the  probe,  and  is  a  matter  of 
frequent  observation.  The  rough,  grating  sensation 
which  is  felt  at  first  from  the  probe  coming  in  contact 
with  diseased  bone  gradually  disappears,  until,  after  a 
longer  or  shorter  time,  the  probe  glides  smoothly  through 
the  duct,  giving  a  sensation  not  unlike  that  which  attends 
the  introduction  of  a  sound  into  the  healthy  urethra. 

The  writer  has  never  contended  that  the  largest  probe 
of  his  series  can  be,  or  should  be,  passed  through  every 
strictured  duct;  but  his  experience  has  convinced  him 
that  the  cases  in  which  it  cannot  be  used  with  advantage 
are  exceptional.  The  question  is  frequently  asked,  Does 
the  use  of  such  very  large  probes  never  occasion  any 
mischief?  In  reply  it  may  be  said  that  the  surgeon  is 
less  likely  to  do  harm  with  them  than  with  probes  of 
small  size,  since  the  risk  of  making  a  false  passage  is 
much  less.  It  is  undoubtedly  true  that  they  frequently 
leave  the  previously  strictured  duct  more  pervious  than 
the  canal  usually  is  in  its  normal  condition;  but  this 
causes  no  inconvenience,  beyond  the  fact  that  when  the 
nose  is  blown  air  is  apt  to  find  its  way  through  the  duct 
to  the  corner  of  the  eye.  The  impression  held  by  some 
that  the  physiological  action  of  the  canaliculus  and  duct 
in  carrying  off  the  tears  must  be  impaired  by  the  use  of 
such  large  probes,  experience  has  shown  to  be  absolutely 
groundless.  If  necessary,  it  is  permissible  to  use  a  con- 
siderable amount  of  force  in  gaining  a  passage  through 
the  duct,  and  the  writer  would  not  be  surprised  if  some- 
times he  has  not  only  broken  through  bony  strictures, 
but  has  "  rectified  "  the  boundaries  of  some  physiologi- 
cally contracted  canals.  A  fracture  of  these  thin  plates 
of  bone  is,  however,  a  matter  of  little  moment,  and  less 
timidity  in  dealing  with  these  cases  should  be  encouraged. 
It  will  not  be  out  of  place,  perhaps,  to  give  here  a 
brief  description  of  the  method  which  the  writer  usually 
follows  in  treating  strictures  of  the  nasal  duct:  A  few 
drops  of  cocaine  (4  to  100  solution)  or  holocaine  (1  to  100 
solution)  are  instilled  into  the  inner  canthus,  and  when 
this  has  produced  its  effect  a  fine  probe  (No.  1  or  No. 
2)  is  introduced  into  the  lower  canaliculus,  to  ascertain 
whether  it  is  obstructed  at  any  point;  for  it  is  not 
uncommon  to  find  occlusion  of  the  inner  end  of  the 
canaliculus  associated  with  stricture  of  the  nasal  duct; 
and  if  this  be  the  case,  it  is  better  to  make  the  discov- 
ery, and  to  relieve  the  obstruction  before  slitting  the 
canaliculus,  otherwise  the  beak  of  the  knife  will  fail  to 
enter  the  sac  as  it  should,  and  the  operation  will  be  im- 
perfectly accomplished.  A  straight,  stiff,  rather  sharp- 
pointed  probe  (Fig.  3100)  is  the  best  instrument  with 
which  to  force  this  stricture,  should  one  be  encountered. 
It  should  be  passed  along  the  canaliculus  to  the  stricture, 
and,  the  lid  being  kept  upon  the  stretch,  should  be  forced 
through  it  with  a  boring  movement.  If  this  cannot  be 
done,  a  sharp-pointed  knife  must  be  used  to  make  an 
opening  into  the  sac,  either  before  or  after  the  division  of 
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the  canaliculus,  as  the  operator  may  prefer.  If,  how- 
ever, no  obstruction  to  the  entrance  of  the  small  probe 
into  the  sac  is  encountered,  Weber's  probe-pointed  knife 
is  introduced,  its  blunt  end  carried  well  into  the  sac,  and 
the  canaliculus  freely  divided,  care  be- 
ing exercised  (as  has  been  previously 
suggested)  to  incline  its  cutting  edge 
somewhat  toward  the  eye,  so  that  the 
gutter  made  by  the  division  of  the  can- 
aliculus shall  not  present  in  an  outward 
direction.  In  performing  this  opera- 
tion, as  well  as  in  introducing  probes 
into  the  nasal  duct,  the  writer  prefers 
to  stand  behind  the  patient,  using  his 
right  hand  for  the  right  eye,  and  his 
left  for  the  left  eye.  In  this  position 
the  patient's  head  can  be  held  firmly 
by  the  operator,  which  is  an  impor- 
tant consideration,  while  at  the  same 
time  it  is  convenient  for  his  manipu- 
lations. Although,  formerly,  the  writ- 
er did  not  feel  it  incumbent  upon  him 
to  sterilize  the  knives  and  probes  used 
in  dealing  with  lachrymal  strictures, 
an  occasional  infection  from  a  seem- 
ingly clean  lachrymal  probe  has  con- 
vinced him  that  only  sterile  instruments 
should  be  used.  A  brief  immersion  in 
boiling  water  has  been  found  to  be  the 
most  effective  and  convenient  way  of 
accomplishing  the  desired  result. 

The  canaliculus  having  been  divid- 
ed, an  attempt  is  next  made  to  intro- 
FiG.  3100.— straight,    duce  a  probe.     It  is  not  often  practi- 
S  harp-pointed    cable  to  pass  into  the  sac,  immediately 
(IcSl  size )  ^^^^  dividing  the  canaliculus,  a  larger 

probe  than  No.  5  of  the  writer's  series, 
so  this  is  the  one  usually  introduced 
first ;  but  if  No.  6  or  No.  7  can  be  gotten  into  the  sac  with- 
out difficulty,  it  is  better  to  start  with  one  of  these,  since 
the  larger  the  probe  the  less  the  danger  of  getting  out  of 
the  right  track.     It  may  happen  that  even  No.  5  cannot 
be  made  to  enter  the  sac,  and  then  No.  4  or  No.  3  must  be 
tried.     If,  however,  there  is  much  difficulty  in  entering 
the  sac,  it  is  better  to  wait  twenty-four  or  forty-eight 
hours  before  making  further  attempts,  as  the  changes 
which  take  place  during  this  time  In  the  cut  edges  of  the 
canaliculus  frequently  enable  the  operator  to  introduce 
easily  a  probe  which  at  first  could  not  be  gotten  in  at  all. 
Having  succeeded  in  introducing  a  No.  5  or  No    6 
probe  well  into  the  sac,  the  writer  does  not  hesitate  to 
use  such  force  as  may  be  necessary  to  carry  it  through 
every  obstruction,  to  the  floor  of  the  nose.     It  is  entirtay 
safe  to  do  this,  provided  the  force  is  exerted  in  the  right 
dn-ection  and  we  are  sure  the  probe  has  fairly  entered  the 
lachrymal  sac.     Some  nose-bleed,  perhaps  a  little  ecchy- 
mosis  m  the  region  of  the  lachrymal  sac,  and  a  slight 
temporary  increase  of  the  existing  inflammation  are  the 
only  ill  consequences  hkely  to  ensue.     If,  during  the 
early  stages  of  the  treatment,  pain  and  soreness  are  com- 
plained of,  a  lotion  of  acetate  of  lead  and  opium  or  bor- 
aoic  acid  and  opium  is  prescribed.     The  writer,  except  in 
dealmg  with  young  children,  when  a  few  whiflfs  of  chloro- 
form answer  a  better  purpose,  always  makes  several  ap- 
plications of  cocaine  (4  to  100  solution)  or  holocaine  (1  to 
100  solution)  to  the  inner  corner  of  the  eye  before  probing 
the  duct.     Although  this  does  not  render  the  operation 
entirely  painless,  it  makes  it  much  more  endurable     He 
has  also  thought  that  he  derived  benefit  from  adding 
cocaine    to    the    vaseline   with  which  the   probes   arl 
smeared  before  being  passed.     Tiis,  of  course,  does  not 
make  the  introduction  of  the  probe  less  painful  but  it 
lessens  the  jam  caused  by  its  presence  in  the  duct  and 
by  Its  withdrawal.     The  length  of  the  interval  between 
the  successive  probings  must  be  determined,  in  a  great 
measure,  by  the  sensitiveness  of  the  sac  and  duct     ff  the 
irritation  and  soreness  which  the  passage  of  tlie  nrobe 
excites  are  not  marked,   and  subside  quickly,  which 
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usually  happens,  the  probing  should  be  repeated  every 
other  day ;  but  if  they  are  more  pronounced,  it  is  better 
not  to  repeat  it  oftener  than  once  in  three  or  four  days. 
It  is  nearly  always  practicable,  and  is  certainly  desirable, 
each  time  that  the  probe  is  in- 
troduced  to   increase    the   size 
by  one  number;   occasionally  a 
number  may  be   skipped,  but 
this  is  not  often  the  case.    When, 
on  the  other  hand,  a  size  has  been 
reached  that  is  quite  tight,  it  is 
best  not  to  go  on  to  the  next 
number  until    by  passing  this 
one  several  times  it  has  become  looser.    It 
is  well  to  allow  the  probes  to  remain  in  the 
duct  for  from  ten  to  twenty  minutes.     As  to 
the  size  of  the  largest  probe  which  should  be 
used,  it  has  been  stated  already  that  it  is 
not  necessary,  in  every  case,  to  employ  one 
of  4  mm.  diameter  (No.  16) ;  but,  as  a  mle, 
it  is  certainly  best  to  do  so,  since  by  such 
thorough  dilatation  the  cure  of  the  case  is 
hastened,  and  the  danger  of  relapse  greatly 
lessened.     When  a  case  is  doing  well,  and 
No.  14  or  No.  15  is  passed  with  some  diffi- 
culty, it  is  not  expedient  to  employ  a  larger 
probe;  but,  on  the  other  hand,  if  the  im- 
provement is  not  satisfactory,  and  the  lin- 
ing membrane  of  the  duct  gives  evidence 
of  still  being  diseased,  the  use  of  a  larger 
probe  (though  it  may  be  passed  at  first  with 
some  difficulty)  is  indicated,  and  will  al- 
most certainly  be  of  benefit.     After  as  large 
a  probe  has  been  introduced  as  seems  de- 
sirable, the  interval  between  the  probings 
is  gradually  increased,  first  to  four  or  five 
days,  then  to  a  week,  and  then  to  ten  days 
or  a  fortnight.    Finally,  when  all  evidence  of 
inflammation  has  disappeared,  and  the  strict- 
ures show  no  tendency  to  recontraction,  a 
period  of  a  month  or  six  weeks  is  allowed 
to  intervene,  and  when  two   or  three  such 
intervals  have  passed,  without 
any  symptoms  of  a  relapse,  the 
probing  is  discontinued,  and  the 
case  is  dismissed  as  cured.    If 
the  use  of  the  probes  is  discon- 
tinued while  there  is  still  a  blen- 
norrhoea  of  the  sac  or  inflam- 
mation   of    the    duct    walls,    a 
recurrence  of   the  strictures  is 
not  improbable. 

Usually,  after  these  long  in- 
tervals, it  is  not  difficult  to 
introduce  the  probe  which  has  been  previously  passed; 
but  occasionally,  owing  to  a  contraction  occurring  at  the 
point  of  juncture  of  the  canaliculus  and  the  sac,  the 
probe  is  arrested  at  this  point  and  a  smaller  one  has  to  be 
substituted.  To  meet  this  difficulty,  and  also,  in  the  early 
stages  of  the  treatment,  to  overcome  strictures  existing 
at  this  point  which  prevent  the  introduction  of  probes  as 
large  as  otherwise  might  easily  be  passed,  the  writer  has 
recently  devised  the  sharp-pointed  probe  shown  in  the 
accompanying  illustration*  (Fig.  3101).  While  this 
probe  IS  manifestly  unsuited  to  probing  the  duct  itself, 
It  has  been  found  most  useful  for  the  purpose  for  which 
It  was  intended— the  rapid  and  effectual  dilatation  of 
strictures  or  contractions  at  the  juncture  of  the  canalicu- 
lus and  the  sac.     For  several  millimetres  from  the  tip,  as 


Fig.  3101.— Theobald's  Sup- 
plementary Probe. 


IS  shown  in  the  Illustration,  it  is  quite  slender  and  then 
dilates  rapidly  to  a  much  larger  size      "'      "     " 

s  been  made  to  correspond  in  s 

ger  portions  to  No.  12  and  1^ 

ct  the  requisite  dilatation  it  is  necessary  to  pass  .v 
only  a  short  distance  into  the  duct,  when  it  may  be  with- 

AmJriran^TnM?n„i°L'^®.,^"',®'^''*''  Ophthalmological  Society,  1901; 
American  Journal  of  Ophthalmology,  September,  1901. 


'■?;Pwly  to  a  much  larger  size.  The  slender  por- 
tion has  been  made  to  correspond  in  size  to  a  No.  3  probe, 
the  larger  portions  to  No.  12  and  No.  14,  respectively. 
10  enect  the  requisite  dilatation  it  is  necessary  to  pass  it 
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drawn  and  one  of  the  ordinary  probes  passed  to  the  floor 
of  the  nose 


LUC    UVJOC 

The  writer  has  never  thought  any  of  the  contrivances 
for  applying  astringents,  or  other  medicated  solutions,  to 
the  sac  and  duct — such  as  the  syringe  of  Anel  and  the 
more   recently-proposed    fenestrated   hollow    probe — of 
much  practical  value;  but  in  every  case  he  prescribes  an 
antiseptic  or  astringent  coUyriura,  which  the  patient  is 
carefully  instructed  to  drop  into  the  inner  corner  of  the 
eye,  with  a  pipette,  three  times  a  day;  and  this  he  regards 
as  an  important  adjunct  to  the  probing  treatment,  espe- 
cially when  there  is  blennorrhoea  of  the  sac  (which  there 
usually  is  during  the  early  part  of  the  treatment)  or  in- 
flammation of  the  lining  membrane  of  the  duct.     Before 
making  this  application  the  patient  empties  the  sac  of 
any  tears  or  mucus  which  it  may  contain  by  press\ire 
with  the  finger,  and  then,  to  facilitate  the  entrance  of  the 
drops  into  the  sac  and  duct,  he  is  instructed,  after  having 
instilled  them  in  the  neighborhood  of  the  inner  canthus, 
to  look  upward  and  wink  the  lids.     The  collyrium  which 
has  been  found  most  useful  is  bichloride  of  mercury  dis- 
solved in  normal  salt  solution  (1  to  13,000  to  1  to  8,000); 
a  solution  of  alum  and  boracic  acid— one  or  two  grains  of 
the  former  and  ten  grains  of  the  latter  to  an  ounce— has 
also  given  good  results.     When  there  is    a  decidedly 
purulent  discharge  from  the  lachrymal  sac  a  weak  solu- 
tion of  protargol  (3  to  100  to  4  to  100)  will.be  found  efla- 
cacious.     The  use  of  the  collyrium  should  be  kept  up,  not 
only  throughout  the  treatment,  but  for  some  time  after 
the  introduction  of  the  probes  has  been  discontmued. 
The  condition  of  the  nasal  mucous  membrane  should  be 
looked  to,  and  should  receive  such  treatment  as  may  be 
called  for.     Constitutional  remedies    may  also  be    re- 
quired, tonics  and  alteratives  being  useful  in  some  cases, 
and  muriate  of  ammonia  being  especially  indicated  when 
there  is  nasal  catarrh.  ..       • 

The  length  of  time  during  which  the  probing  is  con- 
tinued varies  greatly  in  difEerent  cases.  The  strictures 
Yield  readily,  and  the  epiphora,  the  blennorrhoea  of  the 
sac  and  the  inflammation  of  the  lining  membrane  of  the 
duct  disappear  quickly  in  some  cases,  while  in  others  the 
improvement  is  slow.  It  is  never  safe  to  stop  the  use  of 
the  probes  altogether,  as  long  as  the  epiphora  persists 
and  there  are  any  traces  of  inflammation  present;  but  m 
Xtinate  cases  we  may  vary  the  interval  between  the 
probings,  increasing  it  considerably  at  times,  for  it  occa- 
Slf  happens  that  the  inflammation  is  kept  "P  by  the 
too  frequent  use  of  the  probes.  To  supplement  the  dila- 
tation effected  by  the  probes  the  writer  has  employed 
ekctrolysis  to  a  Uted%xent,  but  it  has  not  seemed  to 
him  that  much  good  was  accomphshed  thereby. 

Are  the  resulfs  obtained  by  this  rather    edious  and  to 
the  patient  somewhat  trying,  plan  of  treatment  satisfac 
torv^'    Does  it  permanently  cure  a  considerable  portion 
ofThe  cases  in  which  it  is  employed  ?    And  is  it  really  an 
faprovernt  upon  the  innumerable  other  methods  wmch 
hnvp  nreeeded  it'    The  writer's  judgment  upon  tnese 
Sntsw^H,  perhaps,  hardly  be  regarded  as  "nWassed ;  he 
gas  no  hesitation^owever,  in  giving  an  empha^tic  affir- 
mative reply  to  each  of  these  interrogatories.     If  the  pa- 
TnTcan  L\ept  under  the  observation  o    toe  surgeon 
and  if  having  confidence  m  him,  he  is  willing  to  accepi 
Wsdictum  as  to  the  size  of  the  probes  to  be  employed 
and  the  duration  of  the  treatment,  the  cases  are  ex- 
tomdy  few  in  which  an  absolute  and  Pe™--*  -- 
cannot  be  obtained.     The  cases  which  feU  t>y  the  way 
sidP    the  natients  who  become  discouraged  when  tne 
Treatm^ent  fslut'half  accomplished  and  discont^njie  the. 
visits  to  the  surgeon,  are  not  few ;  but  those  who  noia 
out  to  the  end  a?e  almost  sure  to  reap  their  reward  by 
oba^^ingeXe  relief  from  their  previous  discomforts^ 
The  writer  does  not  claim  that  no  failures  occur     They 
do  happen  in  a  small  minority  of  cases,  even  ^ben  every 
detail  of  the  treatment  has  been  carried  out.     Theie  are 
?wo  classes  of  cases  in  which  tl^e  treatment  is  morel  kely 
tn  hP  iin^iiccessful-  When  the  stenosis  of  the  duct  is  ae 
pendenrupon  and  associated  with,  oz^na  or  severe  nasal 
catarA,  the  strictures  show  a  greater  tendency  to  recur, 
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because,  though  the  canal  may  have  been  widely  dilated, 
its  lining  membrane  is  not  apt  to  assume  a  healthy  con- 
dition so  long  as  there  exists  pronounced  disease  in  the 
contiguous  lining  membrane  of  the  nose.  In  another 
class  the  canaliculi  exhibit  a  persistent  inclination  to  be- 
come occluded  at  their  point  of  juncture  with  the  lach- 
rymal sac,  and  in  consequence  of  this  we  not  only  have 
the  epiphora  re-established,  but,  probably  because  of  the 
tears  not  passing  through  it,  the  nasal  duct  itself  is  apt 
to  become  again  obstructed. 

There  are  also  some  sources  of  failure  which,  by  being 
kept  in  mind,  may  be  avoided.     For  example,  the  writer 
has  in  several  instances  met  with  cases  that  had  pre- 
viously been  treated  with  only  partial  success,  in  which 
there  was  discovered,  close  to  the  lower  extremity  of  the 
duct,  a  stricture  which  there  was  good  reason  to  believe 
had  never  before  been  penetrated  by  the  probe.     Under 
such  circumstances,  when  the  probe  was  first  passed 
through  this  stricture  to  the  floor  of  the  nose,  the  patient 
ati  once  exclaimed  that  the  sensation  produced  was  a  new 
one,  and  that  the  instrument  had  never  before  seemed  to 
"  go  so  far  down . "    Of  course,  such  a  mistake  as  this  must 
necessarily  render  the  treatment  of  no  avail.     The  oper- 
ator should  always  bear  in  mind  that  in  occlusion  of  the 
nasal  duct  multiple  stricture  is  the  rule  rather  than  the 
exception,  and  that  the  strictures,  which  may  be  circum- 
scribed and  annular,  oir  ill-defined  and  of  large  extent, 
are  liable  to  be  encountered  at  any  point  in  the  duct 
from  its  upper  rim  to  its  valve-like  lower  extremity. 
When  doubt  exists  as  to  the  probe  having  reached  the 
floor  of  the  nose,  an  endeavor  should  be  made  to  see  the 
tip  of  the  probe  by  light  reflected  into  the  nose  or  to 
touch  it  with  a  bent  probe  introduced  through  the  an- 
terior nasal  orifice.     Another  mistake  which  may  be  made 
is  in  the  introduction  of  the  probes  into  the  lachrymal 
sac     At  the  outset  of  the  treatment,  especially,  there  is 
at  times  considerable  difficulty   in   accomplishing  this 
owing  to  the  existence  of  a  constriction  at  the  juncture 
of  the  canaliculus  and  the  sac,  and  if,  by  mistake   the 
probe  is  turned  up  and  forced  down  into  the  nasal  duct 
before  its  point  has  fairly  entered  the  sac,  a  false  passage 
will  be  made  directly  from  the  canaliculus  into  the  duct. 
If  the  probes  are  afterward  passed  through  this  false 
channel,  the  probabilities  are  that  the  natural  channel  into 
the  sac  will  after  a  time  become  closed,  and,  as  the  false 
passage  is  very  apt  to  share  the  same  fate  ultimately, 
it  is  evident  that  the  treatment  will  come  to  naught. 

Durine  an  attack  of  acute  inflammation  of  the  lachry- 
mal sac  it  is  never  prudent  to  attempt  the  introduction 
of  probes  It  will  be  time  to  begin  this  after  the  acute 
svmptoms  have  been  completely  relieved  by  the  means 
which  have  been  already'^  described.  The  wri  er  has 
not  found  it  necessary  to  resort  to  any  special  meas- 
ures to  promote  the  closure  of  lachrymal  flstuls  except, 
perhaps,  to  touch  exuberant  granulations,  if  they  aie 
present  with  a  crayon  of  nitrate  of  silver  or  a  crystal  of 
sulphate  of  copper^  He  has  always  found  that,  as  the 
conSn  of  the  lachrymal  sac  and  the  duct  ™Prove  ^ 
der  the  use  of  probes  and  antiseptic  collyria,  the  fistulee 

n\etrh<Bl;*oftS;-  lachrymal. sac,  with  or  ^« 
epiphora,  is  occasionally  met  with  in  infants.  Operative 
taatment  is  only  exceptionally  called  for  in  these  cases; 
but  U  the  antiseptic  collyria  which  have  been  njentioned 
fail  to  relieve  the  condition  after  having  been  tried  pei- 
severtagly!  the  canaliculus  should  be  divided  and  probes 
be  fntroduced.  The  outcome  of  this  treatment  is  usually 
verv  satisfactory  and  to  efllect  a  cure  it  is  seldom  neces- 
larv  to  repeat  the  probing  oftener  than  four  or  five  times. 
'"^heroSW  of  niistLing  tumors  lying^^^^ 
of  the  lachrymal  sac,  or  extra-cysticabscesses  f or  toten 
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relief  while  they  are  in  the  duct,  a  return  of  the  for- 
mer symptoms  is  very  apt  to  follow  their  withdrawa,!. 
As  a  substitute  for  the  probe  in  cases  which  can  remam 
but  a  short  time  under  the  surgeon's  care,  they,  or 
styles  made  of  aluminum,  may  be  used. 
Under  such  circumstances,  howeyer, 
the  writer  not  infrequently  has  found 
it  practicable  to  teach  patients  to  probe 
their  own  lachrymal  ducts;  and  for  this 
purpose  he  lias  devised  the  probe  shown 
in  Fig.  3103.  After  the  duct  has  been 
well  dilated  by  the  passage  several  "Omes 
of  one  of  the  larger  probes,  it  is  not 
difficult  for  the  patient  to  introduce  a 
probe  of  this  pattern,  usually  No.  13  or 
No.  14.  With  a  probe  of  this  size  there 
is  practically  no  danger  of  making  a 
false  passage,  and  the  previous  instilla- 
tion of  a  few  drops  of  cocaine  renders 
the  procedure  almost  painless.  In  this 
way  relapses,  liable  to  follow  a  too  early 
discontinuance  of  the  probing,  are  ob- 
viated and  the  permanency  of  the  cure 
is  assured. 

it  only  remains  to  be  said  that  the 
writer  has  been  so  well  satisfied  with 
the  results  which  he  has  obtained  in  the 
treatment  of  nasal-duct  strictures  by  the 
thorough  dilatation  plan  which  he  pur; 
sues  that  he  has  not  been  tempted  to 
make  trial  of  the  treatment  by  divis- 
ion recommended  by  Stilling.  He  can 
scarcely  persuade  himself,  however,  that 
permanent  benefit  would  often  result 
from  this  operation,  unless  it  were  fol- 
lowed by  systematic  and  thorough  dila- 
tation. The  operations  of  destruction 
of  the  lachrymal  sac  and  extirpation  of 
the  lachrymal  gland,  which  have  been 
referred  to  as  measures  recommended  in 
intractable  cases  of  obstructive  lachry- 
mal disease,  are  also  procedures  which 
he  has  never  resorted  to.  There  may 
be  cases,  perhaps,  in  which  it  is  proper  to  employ  these 
extreme  measures,  but  he  has  not  encountered  them  and 
he  believes  they  are  of  very  rare  occurrence. 

Samuel  Theobald. 

1  Transactions  ol  the  Mefllcal  Society  of  the  State  of  New  Tork  for 
the  year  1876,  p.  150. 

LACTANIN — Bismuth  di-lacto-mono-tannate — is  a  bis- 
muth compound  of  lactic  and  tannic  acids  which  occurs 
as  an  odorless,  tasteless,  yellow  powder  insoluble  in 
water.  For  the  diarrhoea  of  infants,  or  in  tuberculous  or 
simple  enteritis,  Moncorvo  uses  it  in  some  such  combina- 
tion as:  'B,  Lactanin,  gr.  xxiv.-xxxvi.  (1.6-3.4  gm.), 
syrupi  acacise,  |  i.  (30  c.c).  M.  Sig. .  One  teaspoonful 
three  to  five  times  a  day.  W.  A.  Bastedo. 

LACTATION.     See  Breast,  Female,  and  Oalactagoguex. 

LACTEALS.    See  Lymphatics. 

LACTIC  ACID.— Of  the  isomeric  bodies  known  chemi- 
cally by  the  generic  name  of  lactic  acid,  the  common 
acid,  called  technically  isolactic  acid,  is  the  one  used  in 
medicine.  This  body  is  a  product  of  a  certain  form  of 
fermentation  of  sugar,  a  fermentation  that  occurs  very 
readily  in  the  case  of  milk.  Hence  the  name  and  the 
common  source  of  this  acid.  Lactic  acid  is  official  in  the 
United  States  Pharmacopoeia  under  the  title  Acidum  Lac- 
tieum.  Lactic  Acid,  and  is  required  to  be  of  a  strength 
equal  to  seventy-five  per  cent,  of  absolute  lactic  acid 
(HCaHoOs).  Lactic  acid  is  a  syrupy  liquid,  colorless  and 
odorless,  but  sharply  sour  to  the  taste.  It  mixes  freely 
with  water,  alcohol,  and  ether,  is  hygroscopic,  and  should 
be  kept  in  well-stoppered  bottles.  The  specific  gravity 
of  the  official  acid  is  about  1.313  at  15°  C. 

Although  strongly  acid,  lactic  acid  is  neither  corrosive 
nor  poisonous.     It    is  contained,   normally,   in  gastric 


FIG.  3102.— Moai- 
fied  Form  of 
Lachrymal 
Probe  to  be  Used 
by  Patients. 
(Actual  size.) 


iuice  and  accordingly  is  suggested  as  an  adjuvant  to 
pepsin  in  atonic  dyspepsia.  From  theoretical  consider- 
ations it  was  at  one  time  expected  to  prove  hypnotic, 
but  it  has  not  justified  the  expectation.  Also  it  was 
vaunted  as  an  antidiabetic  medicine,  but  again  has  failed 
of  success.  The  only  really  notable  properties  of  the 
acid  are  that  it  dissolves  to  a  considerable  extent  freshly 
precipitated  calcium  phosphate,  and  hence  is  useful  in 
the  preparation  of  the  so-called  syrup  of  lactophosphate  of 
calcium;  and  that  it  dissolves  false  membranes,  and  so 
may  be  employed  locally  in  diphtheria  and  croup.  In  the 
latter  application  the  acid  may  be  used  by  spraying  or 
gargling,  in  admixture  with  water,  of  a  strength  of  from 
four  to  twenty  per  cent.  Lactic  acid  may  be  administered 
internally  in  teaspoonful  quantities  or  more,  well  diluted 
with  sweetened  water.  Edward  Curtis. 

LACTOL,  lacto-naphtol,  a  lactic  acid  ester  of  beta- 
naplitol,  is  a  tasteless  substance  which,  splitting  into  its 
components  in  the  intestine,  acts  as  an  intestinal  antisep- 
tic.    Its  dose  is  0.35-0. .5  gm.  (gr.  iv.-viij.). 

W.  A.  Bastedo. 

LACTOPHENIN,  lactyl  para-phenetidin  (C.Hj.OCj- 
H5.NH.C3H5O2),  is  produced  by  the  action  of  lactic  acid 
on  phenetidin  in  the  presence  of  dehydrating  agents. 
From  phenacetin  it  difliers  only  in  the  substitution  of  a 
lactyl  group.  (CaHsOs)  for  the  acetyl  group  (CH3CO). 
It  occurs  as  a  white  crystalline  powder  without  odor  and 
with  a  bitterish  taste,  is  split  into  its  components  by 
acids  and  alkalies,  and  is  soluble  in  300  parts  of  water 
(some  authorities  say  500  parts)  at  15'  C,  in  55  parts  of 
boiling  water,  and  in  8.5  parts  of  alcohol.  It  is  elimi- 
nated in  the  urine  as  paramido-phenol,  which  gives  a 
deep  red  color  with  ferric  chloride. 

Physiologically,  it  does  not  differ  essentially  from  phen- 
acetin, except  that  its  sedative  and  hypnotic  tendency 
is  greater.  As  an  antipyretic,  it  reduces  temperature 
rapidly  and  without  much  depression,  though  sweating 
may  occur.  Untoward  effects  following  a  dose  of  eleven 
grains  were:  prickly  heat,  eiythema,  and  swelling  of 
lips,  tongue,  and  vagina.  Witthauer  reports  four  cases 
of  catarrhal  jaundice,  and  Wenzel  one  case  of  jaundice 
with  clay-coiored  stools  following  fourteen  grains.  Kro- 
nig  has  recorded  a  case  of  cyanosis  and  death,  though 
the  amount  of  drug  taken  is  not  stated.  Experimentally 
Strauss  produced  hemorrhagic  erosions  in  the  gastric 
mucous  membrane  of  a  rabbit,  and  in  another  conges- 
tion and  profuse  secretion  of  mucus  in  both  stomach  and 
duodenum. 

There  is  abundant  clinical  evidence  that  lactophenin  is 
a  valuable  antipyretic  and  analgesic.  Fi'anz  Riedl,  from 
a  careful  study  in  a  large  number  of  cases,  came  to  the 
conclusion  that  it  is  a  specific  for  acute  articular  rheu- 
matism, is  antipyretic  but  not  at  all  a  specific  for  typhoid 
fever,  and  lias  no  infiuence  on  the  intensity  or  duration 
of  sepsis,  pneumonia,  or  erysipelas.  Clevenger  finds  it 
analgesic  in  variotis  acute  pains  such  as  toothache  from 
alveolar  abscess,  but  declares  it  useless  in  the  shooting 
pains  of  locomotor  ataxia,  the  pains  of  syphilis  of  the 
cord,  and  those  associated  with  cancer.  "Von  Jaksch, 
Martin,  Jacquet,  Caille,  and  many  others  have  used  it 
with  good  results  in  various  febrile  conditions,  rheuma- 
tism, colic,  the  pains  accompanying  the  onset  of  acute 
fevers,  neuralgia,  and  as  a  sedative  in  restless  and  ner- 
vous conditions.  Cristiani  gave  it  in  over  two  hundred 
cases  of  insomnia  in  the  insane,  and  from  this  experience 
concluded  that  it  was  capable  of  inducing  quiet,  deep 
sleep  for  from  four  to  nine  hours.  Combined  with  the 
extracts  of  belladonna  and  stramonium,  Martin  employs 
it  for  ovarian  neuralgia.  A  mixture  of  caffeine  gr.  ij. 
(0.13  gm.),  quinine  hydrobromate  gr.  iij.  (0.3  gm.)and 
lactophenin  gr.  vi.  (0.4  gm.),  makes  an  excellent  capsule 
for  migraine.  The  dose  is  gr.  iij.  to  viij.,  or  even  gr. 
XV.  (0.2-0.5-1.0  gm.)  for  an  adult,  given  dry  on  the 
tongue,  suspended  in  syrup,  or  in  capsule  or  cachet. 
The  dose  for  a  child  is  gr.  ss.  to  gr.  ij.  (0.03-0.13  gm.), 
and  several  writers  speak  of  its  apparent  safety  for  chil- 
dren, jy.  A.  Bastedo. 


402 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


liaetanin. 
Lake  Talioe. 


LACTUCARIUM.— "The  concrete  milk  juice  of  Lae- 
tuca  virosa  L.  (fam.  Gompositce) "  (U.  S.  P.').  Altliougli 
thus  defined,  the  product  is  actually  obtained  from  sev- 
eral species  of  the  genus.  The  one  specified  is  native  of 
Central  and  Southern  Europe  and  is  also  cultivated  for 
the  sake  of  the  lactucarium.  It  is  a  coarse,  narcotic- 
smelling,  and  bitter-tasting  biennial  herb,  with  an  up- 
right, prickly,  paniculately  branching  stem  a  metre  or 
more  in  height,  and  long,  spreading,  ovate  or  oblong, 
sinuate-dentate,  pointed,  and  prickly  leaves,  and  flowers 
similar  to  those  of  the  common  garden  lettuce. 

The  herb  itself  has  been  official  in  the  British  Pharma- 
copceia,  but  is  no  longer  so.  L.  altissima  Bieb,  of  the 
Caucasus,  is  a  gigantic  species  cultivated  in  France  for 
the  production  of  a  French  variety  of  lactucarium.  L. 
seariola  L.,  another  prickly  European  species,  is  also 
said  to  yield  a  portion  of  the  drug,  as  well  as  L.  saiira 
Linn.,  the  common  salad  or  garden  lettuce.  The  Ameri- 
can species,  L.  canadensis  L.,  has  also  been  experimented 
with;  it  yields  a  lactucarium  of  but  little  bitterness  and 
of  inferior  quality. 

Lactucarium,  in  its  present  form,  was  introduced  by 
Dr.  Coxe,  of  Philadelphia,  who  collected  it  from  garden 
lettuce  at  the  end  of  the  last  century.  Lettuce  itself,  as 
a  medicine,  is  of  much  older  date,  and  garden  lettuce,  as 
a  salad,  has  been  cultivated  for  several  hundred  years. 

Collection. — After  the  plants  have  sent  up  flowering 
stems,  they  are  cut  off  about  a  foot  from  the  top,  when 
the  "  milk  "  flows  out  freely ;  this  is  wiped  off  with  the 
finger  and  conveyed  to  a  little  cup ;  the  operation  being 
continued  with  successive  stems  until  the  cup  is  suffi- 
ciently filled.  Fresh  slices  are  cut  off  and  fresh  collections 
made  daily,  throughout  the  season.  As  first  exuded,  it  is 
liquid  and  pure  white,  but  it  soon  sets  upon  exposure, 
and  turns  yellow  and  then  brown.  When  it  has  coagu- 
lated, it  is  emptied  from  the  collecting  vessel  and  dried 
by  gentle  heat.  The  form  of  lactucarium  varies  with 
the  details  of  its  collection.  French  samples  are  in  small 
circular  cakes,  the  English  (Scotch)  is  in  broken  frag- 
ments, and  the  German,  which  comprises  most  of  that 
imported  here,  evidently  consists  of  quarters  of  a  plano- 
convex cake  cut  up  before  it  is  quite  hard.  It  is,  how- 
ever, brittle,  and  often  much  broken. 

Description. — Lactucarium  is  a  brittle,  structureless 
solid,  of  a  gray  or  dull  red-brown  color,  whitish  or  j'el- 
lowish  within,  as  shown  by  fresh  fracture,  of  a  waxy 
lustre  when  freshly  cut,  heavy  narcotic  odor,  and  dis- 
agreeable bitter  taste.  It  is  a  composite  substance,  and 
not  wholly  soluble  in  any  one  menstruum.  Alcohol  and 
ether  dissolve  portions  of  it ;  boiled  with  water,  it  forms 
a  turbid  mixture. 

Composition. — The  most  abundant  ingredient,  consti- 
tuting nearly  half  of  it,  is  lactucerin,  or  lactueon,  a  wax- 
like substance,  common  to  other  milky  juices.  Laetucin 
is,  however,  its  active  principle.  This  crystallizes  in 
pearly  scales;  is  soluble  in  boiling  water,  cold  alcohol, 
and  acetic  acid,  but  not  in  ether,  and  is  very  bitter. 
Yield,  0.3  per  cent.  Lactucic  acid  and  lactucopicrin  are 
other  constituents.  Besides  these,  lactucarium  contains 
vegetable  tissue,  caoutchouc,  gum,  cellular  tissue,  and 
other  vegetable  substances,  but  no  starch. 

Action  and  Use. — Common  lettuce  is  well  known  to 
be  slightly  soporific;  its  effects  are  occasionally  quite 
marked.  The  various^  extracts  of  lettuce  are  also  more 
or  less  so.  These  apparently  contain  a  trace  of  hyoscya- 
mine,  but  it  is  doubtful  if  this  gets  into  the  lactucarium. 
Lactucarium  has  so  far  shown  itself  to  be  an  uncertain 
medicine,  often  of  no  value,  but,  when  good,  an  efficient 
and  pleasant  hypnotic ;  its  power  of  overcoming  pain  is 
slight  when  compared  with  opium— in  fact,  almost  none, 
—but  simple  discomfort  or  moderate  distress  is  occasion- 
ally relieved  by  it.  In  cardiac  asthma  and  restlessness  it 
is  frequently  useful,  and  it  may  be  tried  in  numerous 
cases  in  which  opium  is  indicated  but  not  well  borne.  It 
is  free  from  the  subsequent  constipation  and  headache  of 
opium. 

Administbatign.- The  uncertain  quality  of  this  drug 
makes  its  dose  a  tentative  one,  but  0.5  gm.  or  1  gm. 


(gr.  vuj.  ad  xv.)  should  show  some  effect.  It  mav  be 
given  in  powder  or  pill,  or  the  flfty-per-cent.  offi'cial 
tincture.  From  the  extract,  a  syrup  (Syrupus  Lactucarii 
of  ten-per-cent.  strength  of  the  tincture,  five  per  cent  of 
lactucarium)  is  made;  a  useful  vehicle  and  adjuvant 
for  opium  or  other  hypnotics.  W.  P.  Bolles. 

LADANUM.  -Labdaniim.  A  resin  collected  in  Greece 
and  the  Grecian  Islands  from  several  species  of  Rock 
Rose  (Oistus  Oreticus  Linn.,  0.  ladaniferus  Linn.,  V 
Cyprius  Lam.,  etc. ;  Fam.  Cistacece),  whose  stems  'and 
branches  abound  in  a  sticky  exudation.  Two  methods, 
both  coarse  and  dirty,  are  in  vogue  for  collecting  it! 
The  first  is  to  whip  or  rake  the  bushes  by  an  instrument 
having  a  number  of  leather  thongs  at  the  end,  to  which 
the  resin  sticks,  and  from  which  it  is  scraped  off ;  the 
second,  and  more  common,  has  been  in  use  for  many  cen- 
turies, viz.,  to  comb  and  press  it  out  from  the  beards  and 
wool  of  goats  and  sheep  which  pasture  among  it.  It  is 
then  melted  and  manipulated,  and  often  adulterated  with 
other  resins,  or  mixed  with  sand,  etc. ,  perhaps  as  inuoh 
to  give  it  solidity  as  for  falsification.  Common  Ladanum 
is  imported  in  snake-  or  worm-like  coils;  it  is  a  dark  gray 
or  greenish-gray  brittle  solid,  of  resinous  odor  and  a  bit- 
ter balsamic  taste.  It  consists  of  from  twenty  to  eighty 
per  cent,  of  resin,  a  small  amount  of  oil,  gum.  and  other 
vegetable  products,  and  the  rest  of  dirt,  sand,  or  other 
foreign  admixture. 

Action  and  Use. — The  same  as  those  of  other  resins. 
As  a  medicine  it  is  obsolete;  plasters,  fumigations,  etc., 
sometimes  contain  it.  W.  P.  ~  " 


LAKE  PARK  WHITE  SULPHUR  SPRINGS.— Vernon 

County,  Missouri. 

Post-Office.— Nevada.     Hotels. 

Nevada  is  a  flourishing  and  beautiful  little  city,  located 
in  western  Missouri,  one  hundred  miles  south  of  Kansas 
City.  It  is  accessible  by  three  railroads,  viz.,  the  Mis- 
souri, Kansas  and  Texas,  the  Missouri  Pacific,  and  the 
Nevada  and  Minden  Railroad.  Lake  Park,  in  which  the 
springs  are  located,  is  an  attractive  spot  one  mile  out  from 
the  city,  and  reached  by  horse-cars,  which  run  every 
twenty  minutes.  The  three  principal  springs  are  known 
as  the  "White  Sulphur,"  the  "Iron,"  and  the  "Clear 
Water  "  springs.  No  analysis  seems  to  have  been  made, 
but  the  springs  are  beginning  to  attract  considerable  at- 
tention on  account  of  their  medicinal  properties.  The 
park  is  about  one  hundred  and  thirty  acres  in  extent, 
and,  besides  the  springs,  contains  two  lakes  which  afford 
abundant  opportunities  for  boating,  bathing,  fishing, 
etc.  James  K.  Crook. 

LAKE   TAHOE,  or  CARNELIAN    HOT   SPRINGS  — 

Placer  County,  California. 

Location. — These  hot  and  cold  mineral  springs  are 
located  on  Oarnelian  Bay,  at  the  northern  end  of  Lake 
Tahoe.  They  form  part  of  the  attractions  of  this 
famous  inland  sea.  They  are  reached  by  rail  to 
Truckee,  and  from  thence  by  stage  over  a  good  moun- 
tain road  in  about  two  and  one-half  hours'  drive.  The 
scenery  en  route  is  grand.  The  Truckee  River  is  crossed 
and  recrossed,  mountainsides  and  heights  are  scaled,  and 
fertile  valleys,  on  which  graze  immense  herds  of  cattle, 
are  traversed.  Forests  of  beautiful  pine  and  cedar  rear 
themselves  at  intervals,  humming  sawmills  fill  the  air 
with  life,  and  wild,  romantic  views  greet  the  eye  at  every 
turn.  Lake  Tahoe  is  a  noble  sheet  of  water,  having  an 
altitude  of  6,202  feet  above  the  sea  level.  It  is  divided 
by  the  California  and  Nevada  State  line,  has  a  length  of 
21  miles,  a  width  of  12  miles,  and  is  1,645  feet  in  depth. 
The  appointments  at  the  springs  resort  are  very  com- 
plete. Excellent  bathing  facihties  have  been  provided, 
where  all  kinds  of  cold  or  hot  sulphur  baths  may  be 
taken.  The  springs  are  about  fifty  in  number,  and  are 
well  kept  and  cared  for.  The  waters  are  sulphurous  and 
saline,  and  a  few  are  carbonated.  They  contain  sodium 
chloride,  calcium  sulphate,  silica,  organic  matter,  mag- 
nesium sulphate,  and  free  sulphureted  hydrogen  gas. 
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The  baths  are  used  with  success  in  rheumatic  and  gouty 
troubles  and  the  waters  are  taken  internally  for  liver  and 
kidney  disorders,  chronic  constipation,  and  cutaneous 
diseases.  The  high  altitude  and  invigorating  mountain 
air  recommend  the  location  as  a  resort  for  broncho-pul- 
monary affections.  There  are  excellent  facilities  for 
camping,  hunting,  and  fishing  in  the  vicinity. 

James  K.  Crook. 

LAKE  VIEW  HOT  SPRINGS.— Lake  County,  Oregon. 

Post-Offiob.— Lake  View.     Hotels  in  the  town. 

Access.— Via  Southern  Pacific  Railroad  to  Ager,  Cal., 
and  thence  by  stage.  The  springs  are  located  one  mile 
and  a  half  south  of  Lake  View,  and  four  miles  north- 
east of  Goose  Lake,  one  of  the  largest  bodies  of  fresh 
water  in  the  West  (50  miles  in  length,  with  an  average 
breadth  of  15  miles).  The  elevation  is  about  5,000  feet 
above  the  sea  level,  and  the  surrounding  country  of  a 
mountainous  character.  The  climatic  conditions  are 
very  .favorable.  We  are  informed  that  the  water  has  a 
temperature  of  164°  F.,  and  flows  at  the  rate  of  about 
500  gallons  per  hour.  A  partial  analysis  by  Dr.  Parnell, 
post  surgeon  at  Camp  Warner,  Ore.,  in  1869,  showed 
tlie  presence  of  iron,  soda,  sulphur,  magnesia,  and  other 
mineral  ingredients.  The  water  is  said  to  be  beneficial 
in  numerous  complaints,  especially  rheumatism.  The 
attractions  at  this  place  aSord  excellent  inducements  for 
the  establishment  of  a  first-class  health  resort. 

James.  K.  Crook. 

LAKEWOOD.— The  village  of  Lakewood,  formerly 
known  as  Bricksburg,  and  situated  in  Brick  Township, 
Ocean  County,  N.  J.,  has  attained  a  world-wide  reputa- 
tion as  a  winter  resort  for  pleasure  and  health;  and 
among  the  physicians  of  this  country  it  is  widely  known 
as  a  place  where  the  climatic  conditions  influence  most 
favorably,  during  the  winter  and  early  spring  seasons, 
those  people  who  go  there  while  convalescing  from  dis- 
ease, whether  acute  or  chronic. 

Reference  to  the  large  geological  map  of  New  Jersey, 
accompanying  the  report  of  the  State  Geologist  for  the 
year  1881,  shows  that  the  village  is  situated  forty-four 
miles  south  by  west  from  New  York  City,  nine  miles 
back  from  the  Atlantic  coast-line  on  Squan  Beach,  and 
five  miles  back  from  the  mainland  shore  of  Barnegat  Bay ; 
and  that  it  stands  upon  a  tongue  of  sandy  "  pine-land  " 
soil  which  runs  back  from  the  latter  to  a  point  some  two 
and  a  half  miles  beyond  Lakewood,  has  at  Lakewood  a 
breadth  of  a  mile  and  a  half,  and  is  inserted,  wedge-fash- 
ion, between  two  portions  of  an  extensive  "  oak -land  " 
district.  Both  the  "  pine-land  "  and  the  "  oak-land  "  soils 
are  sandy ;  the  "  pine-land  "  being  especially  so.  The 
geological  map  just  referred  to  shows  us  a  very  large  ex- 
tent of  country,  triangular  in  shape,  which  reaches  from 
the  Atlantic  coast  at  Long  Branch  (twenty  miles  north- 
east of  Lakewood)  almost  to  the  very  shores  of  Delaware 
Bay,  having  an  extreme  length  of  about  ninety  miles  and 
an  extreme  breadth  of  about  forty -five  miles.  This  area 
is  made  up  exclusively  of  "  oak-lands "  and  of  "  pine- 
lands,"  in  the  proportion  of  about  two  parts  of  the 
former  to  one  part  of  the  latter.  The  greater  portion  of 
the  "  pine-land  "  or  "  pine-barren  "  soil  is  to  be  found  in 
the  northern  half  of  this  great  triangle ;  so  that  for  this 
half  the  relative  pi-oportions  of  "  oak-land  "  and  of  "  pine- 
land"  soils  are  exactly  the  reverse  of  those  just  stated— 
that  is,  the  very  sandy  "  pine-lands  "  are,  throughout  tliis 
northern  half,  twice  as  great  in  area  as  are  the  less  sandy 
"  oak-lands. "  It  has  already  been  stated  that  the  village 
of  Lakewood  is  built  upon  pure  "  pine-barren  "  soil  but 
the  "  oak  land  "  predominates  over  the  "  pine-land  "  in  the 
immediately  surrounding  country.  Nevertlioless,  by  far 
the  most  extensive  region  of  unbroken  "  pine-barren " 
country  to.be  found  in  the  State,  comprising  an  area 
which  may  be  roughly  estimated  at  no  less  than  four 
hundred  square  miles,  lies  to  the  southward  of  Lake- 
wood,  and  at  a  distance  from  the  village  of  less  than 
twenty  miles;  while  the  intervening  "  oak -land  "  region 
is  intersected  by  tongues  of  "  pine-land  "  similar  to  the 

404 


one  upon  which  Lakewood  itself  stands,  but  of  decidedly 
greater  area  than  this  one.  Other  strips  of  "  pine-land  " 
country  are  dove-tailed  into  the  "  oak-land  "  region  to  the 
northward.  From  this  account  of  the  geology  of  the 
New  Jersey  southern  interior  it  must  be  evident  to  the 
reader  that  the  soil,  for  many  miles  about  Lakewood,  is 
of  an  exceptionally  sandy  and  dry  nature. 

Its  distance  back  from  the  coast  excludes  Lakewood 
from  the  category  of  seaside  stations ;  for,  in  Professor 
Smock's  appendix  to  the  "Report  of  the  State  Geologist 
of  New  Jersey  "  (1881),  we  read  that "  the  influence  of  the 
ocean's  waters  is  felt  very  decidedly  to  a  distance  of  four 
to  eight  miles  from  the  line  of  beach  or  outer  coast-line, 
from  Sandy  Hook  to  Cape  May,"  and  that  the  climatic 
limit  of  the  Atlantic  coast  belt  in  Monmouth  County  "is 
thought  to  be  four  or  five  miles;  in  Ocean  County  "  (the 
county  in  which  Lakewood  is  situated) "  it  follows  closely 
the  line  of  clearings  or  settlements,  not  going  beyond  the 
line  of  woods  or  into  the  forest  belt.  It  is  here  from  four 
to  seven  miles  wide."  * 

Of  the  3,334  square  miles  of  forest  area  in  the  State  of 
New  Jersey,  Ocean  County  contains  313,087  acres  of  for- 
est land ;  to  this  and  the  prevalence  of  the  pine  in  great 
abundance  in  this  vicinity  the  salubrity  of  the  place  is 
greatly  due.  For  decades  past  the  balsam-laden  air  of 
pine-woods  regions  like  Aiken,  S.  C,  and  Arcachon, 
France,  has  been  looked  upon  by  physicians  as  particu- 
larly beneficial  for  their  convalescent  patients,  and  Lake- 
wood,  which  bears  such  a  close  resemblance  to  the  former 
place,  owes  its  reputation  primarily  to  the  beneficial  in- 
fluences of  the  climate  upon  invalids  of  various  types — 
not  merely  those  with  pulmonary  complaints,  but  that  far 
more  numerous  class  of  neurasthenics  and  convalescents 
from  all  acute  diseases.  In  localities  where  the  pines 
grow  a  sandy  soil  may  always  be  looked  for.  Borings 
from  the  many  artesian  wells  in  the  village  proper  show 
strata  of  almost  pure  sand  down  to  a  depth  of  six  hun- 
dred feet  below  the  surface.  Consequently  the  dryness 
of  the  soil  is  one  of  the  most  noticeable  features  of  this 
region.  Fogs  are  rarely  seen,  and  the  relative  humidity 
is  always  low.  Government  meteorological  records  for 
Lakewood  are  unfortunately  wanting.  However,  the 
actual  thermometric  readings  for  New  York  and  Lake- 
wood  will  be  found  to  differ  to  only  a  slight  extent,  but 
the  greater  dryness  of  the  atmosphere  in  the  latter  region 
conveys  the  impression  that  its  temperature  is  noticeably 
higher  than  that  of  New  York.  At  times  there  are  very 
high  winds,  and,  were  it  not  for  the  protection  afforded 
by  the  forests,  walking  and  driving  would  on  such  occa- 
sions be  verj'  unpleasant.  Rains  occur  with  about  the 
same  frequency  as  along  this  section  of  the  New  Jersey 
coast.  During  recent  winters  snow  has  covered  the 
ground  for  only  short  periods  of  time;  sleighing  can 
rarely  be  enjoyed  for  one  week's  time,  and  occasionally 
an  entire  winter  may  pass  without  any  sleighing.  There 
is  one  peculiarity  of  the  climate  which  deserves  notice. 
I  refer  to  the  fact  that  a  marked  lowering  of  the  temper- 
ature takes  place  at  sunset  and  is  associated  with  consid- 
erable dampness  of  the  atmosphere.  These  conditions 
last  for  only  two  or  three  hours.  During  the  winter 
months,  therefore,  invalids  should  be  within  doors  by 
sundown.  , 

Originally  intended  for  a  health  resort  Lakewood  has 
rapidly  outgrown  the  dreams  of  its  promoters  and  has 
developed  into  one  of  this  country's  most  noted  winter 
pleasure  and  residential  resorts.  Its  population  is  now 
3,300,  and  it  is  capable  of  caring  for  more  than  3,500 
transient  guests  in  its  hotels  and  numerous  boarding- 
houses.  Luxurious  accommodations  and  an  excellent 
cuisine  are  afliorded  by  the  leading  hotels,  while  for  those 
who  prefer  a  quieter  and  less  expensive  mode  of  Hfe 
there  are  many  pleasant  boarding-houses.  The  majority 
of  both  the  hotels  and  the  boarding-houses  now  decline 
to  accept  as  guests  those  who  are  suffering  from  pulmo- 
nary tuberculosis.     Quite  recently  one  of  the  larger  hotels 

*  These  two  paragraphs  are  from  Dr.  Huntington  Richards'  article 
on  Lakewood  In  the  former  edition  ol  the  Handbook. 
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has  increased  its  attractiveness  and  usefulness  by  install- 
ing a  complete  plant  for  hydrotherapy. 

The  season  begins  on  October  1st  of  each  year,  and 
by  the  middle  of  November  all  the  hotels  are  open 
and  the  cottages  full.  Daily  morning  and  evening  con- 
certs are  given  at  the  hotels.  The  walks  arotmd  the  lake 
and  into  the  woods  are  kept  in  the  best  condition  possi- 
ble ;  even  after  a  heavy  rain  the  soil  absorbs  the  water  so 
rapidly  that  in  the  course  of  a  few  hours  it  is  possible  to 
walk  out  without  getting  one's  feet  wet  or  muddy. 
Well  kept  roads  foster  the  spirit  of  outdoor  life  and  driv- 
ing, bicycling,  and  automobiling  are  thereby  made  more 
enjoyable.  Bridle  paths  add  to  the  charms  of  the  more 
vigorous  horseback  exercise,  and  cross-country  riding 
may  be  watched  at  stated  intervals  each  season.  Polo 
games  and  tournaments  prove  the  most  attractive  feature 
of  the  season  and  may  be  witnessed  every  spring  and  au- 
tumn on  one  of  the  finest  polo  fields  in  this  country.  A 
speedway,  one  mile  and  a  quarter  in  length,  brings  many 
a  gentleman  with  his  trotting  horses  to  the  village. 
Then,  besides,  there  are  a  coxintry  club,  a  golf  club,  and 
facilities  for  boating  on  the  lake,  for  bowling,  and  for 
lawn-tennis.  There  is  an  abundant  water  supply,  chiefly 
from  artesian  wells,  and  the  sewers  empty  into  a  rapidly 
flowing  stream  at  some  distance  outside  the  village 
proper. 

Lakewood  to-day  offers  every  inducement  and  advan- 
tage to  parents  who  wish  to  bring  their  children  up  in 
the  country.     There  is  no  lack  of  schools  and  churches. 

Lakewood  is  one  hour  and  thirty -five  minutes  from 
New  York  City  by  rail,  and  two  hours  from  Philadelphia. 

Irwin  Howell  Hance. 

LAMINARIA.— The  prepared  stipes  of  Laminaria  digi- 
tata  Lam.  (fam.  Fucaeem).  This  species  is  a  large,  foli- 
aceous,  olive  seaweed,  which  from  a  branching  and  stout 
foot  ("  root ")  sends  up  a  long,  terete,  strong  stem,  sur- 
mounted by  a  flat,  leaf-like,  lanceolate,  oval  or  more  or 
less  divided  and  crispy-margined  thallus.  It  attains  a 
great  size,  often  measuring  six  or  eight  metres  long,  with 
a  blade  one  metre  or  more  in  breadth.  Laminaria  is  not 
used  in  medicine,  but  its  cylindrical,  and,  when  dry,  horn- 
like stipes  are  cut  and  flled  into  suitable  shapes  for  tents, 
for  dilating  the  os  uteri  and  sinuses,  which  they  do  by 
their  capacity  of  swelling  exceedingly  when  soaked  m 
waterv  fluids.  These  tents  are  generally  cut  m  cylinders 
from  3  to  8  mm.  (f  to  J  inch)  in  diameter  and  from  35  to  50 
mm.  (1  to  3  in.)  in.  length ;  they  are  filed  and  sand- 
papered smooth,  and  the  ends  are  carefully  rounded.  A 
hole  made  in  one  extremity  holds  the  loop  of  silk  for  re- 
moving it.  Its  swelling  capacity  is  developed  in  three  or 
four  hours,  and  often  enlarges  the  tent  to  two  or  tliree 
times  its  original  diameter.  It  was  introduced  into 
medical  use  but  a  few  years  ago,  as  a  substitute  tor  the 
sponge  tents,  which  had  in  a  number  of  instances  already 
shown  how  apt  they  were  to  hold  or  deve  op  infectious 
material,  and  cause  chills,  septicaemia,  and  even  death^ 
Laminaria,  in  consequence  of  its  close  texture,  presents 
no  apertures  in  which  such  matenal  could  be  perma- 
nently held,  and  practice  has  shown  it  to  be  much  s^fer. 


LANE  MINERAL  SPRINGS.-Calaveras  County  Cali- 
fornia. These  springs  lie  thirty-flve  miles  east  of  Stock- 
ton. They  are  1,000  feet  above  the  sea  level,  and  are 
surrounded  by  hills  and  valleys  clad  m  forests  of  pme. 
The  main  spring  flows  from  50  to  75  gallons  pehour^ 
The  following  probably  incorrectly  reported  analysis  is 
said  to  have  been  made  by  the  San  Francisco  Reflnmg 
and  Analytical  Association: 

Lane  Mineral  Springs. 

ONE  UNITED  STATES  GALLON  CONTAINS  : 

Grains. 
Solids.  J22  00 

Iron  carbonate  . .  r gsisi 

Magnesium  carbonate gg  7g 

Epsom  carbonate  (?) 2.01 

Alumina 


Solids.  Grains. 

Sodium  carbonate 8..52 

Free  sulphuric  acid 1,5.24 

Silica 15.20 

Potassium  carbonate 18.01 

Organic  matter 2.72 

Total  solids 251.97 

Free  sulpbureted  hydrogen  gas,  105  cubic  inches. 

This  water  has  been  in  use  for  several  years,  and  is  said 
to  be  beneficial  in  constipation,  dyspepsia,  chronic  mal- 
arial poisoning,  and  in  kidney  and  liver  complaints. 

James  K.  Crook. 

LANOFORM.    See  Formaldehyde. 

LANOLIN. — Under  the  title  of  lanolin,  Oscar  Liebreich 
proposed,  to  serve  as  a  basis  for  ointments,  the  peculiar 
body  that  results  from  the  mixture  of  a  choleaterin  fat 
witli  water.  The  cholesterin  fats  are  peculiar,  in  com- 
parison with  ordinary  glycerin  fats,  in  not  decomposing, 
in  "  taking  up "  and  holding  in  intimate  blending  an 
equal  quantity  of  water,  in  mixing  also  with  glycerin, 
and  in  possessing  a  high  diffusion  power.  By  reason  of 
the  latter  power,  lanolin  used  as  an  inunction  ointment 
is  supposed  rapidly  to  impress  the  system  with  any  ab- 
sorbable active  drug  substance  that  may  be  incorporated 
with  it.  Lanolin  is  obtained  from  the  natural  fat  of 
sheep's  wool,  and  such  fat,  purified  and  mixed  with  not 
more  than  thirty  per  cent,  of  water,  is  ofiicial  in  the 
United  States  Pharmacopoeia  under  the  title  Adeps  Lance 
Hydrosus,  Hydrous  Wool-fat.  This  wool-fat,  or  lanolin, 
as  it  is  still  commonly  called,  is  a  yellowish-white  material 
of  ointment-like  quaUty  and  a  faint  characteristic  odor. 
It  is  insoluble  in  water,  but  yet  will  mix  with  twice  its 
weight  of  water  and  still  retain  its  unctuous  quahty.  It 
melts  at  about  40°  C.  (104°  F.).  It  is  somewhat  sticky, 
but  this  quahty  can  be  removed  by  the  addition  of  from 
twenty  to  twenty -five  per  cent,  of  some  ordinary  oil,  such 
as  castor  oil,  or  of  vasehne. 

Clinical  experience  with  lanohn  does  not  seem  fully 
to  realize  the  expectation  of  unusual  power  on  the  part 
of  the  substance  to  penetrate  the  skin,  on  inunction. 
Nevertheless,  lanolin  makes  a  very  serviceable  material 
for  inunction  purposes,  either  by  itself  or  medicated. 

Edward  Curtis. 

LAPPA.    See  Burdock. 

LARCH  BARK.— The  bark  of  the  trunk  and  branches 
of  the  European  Larch,  Larix  europcm  D.  C.  (fam.  Cpnif- 
erm)  was  formerly  largely  used  for  its  rather  mild  tere- 
binthinate  and  astringent  properties,  and  was  at  one  time 
oflttcial  in  the  British  Pharmacopeia.  It  has  now  almost 
disappeared  from  the  Materia  Medica,  in  favor  of  the 
more  definite  products  of  that  family. 

It  contains  volatile  oil,  resin,  a  peculiar  tannin,  and 
larixinic  acid.  The  turpentine  and  tannin  make  larch 
and  other  fir  barks  astringent  and  stimulating  to  the 
renal  and  bronchial  mucous  membranes.  It  is  used  to  a 
slight  and  diminishing  extent  in  bronchitis,  vesical  and 
urethral  catarrh,  as  well  as  in  purpura  and  other  hemor- 
rhages A  tincture  (two  and  a  half  ounces  to  the  pint) 
is  an  ehgible  form.  Dose,  1  or  2  c.c.  (m  xv  ad  xxx.), 
several  times  a  day.  Senry  E.  Rusly. 

LARD  — Adbps.  "The  prepared  internal  fat  of  the 
abdomen  of  8us  scrofa  L.  (order  Pac%tierOT«to)  purified 
b V  washing  with  water,  melting  and  straining  _  ( U .  b.  F. ). 
The  tissue  from  which  lard  is  obtained,  lying  at  each 
side  of  the  backbone  and  enclosing  the  kidneys,  and 
which  goes  by  the  name  of  "leaf  lard,"  is  washed, 
chopped,  cleaned  from  connective  bands  and  trabeculse, 
and  then,  with  a  little  water,  exposed  to  a  boiling  tem- 
nerature  until  the  connective  tissue  is  softened  and  the 
fat  has  run  out;  it  is  then  strained,  and  the  lieat  contin- 
ued until  the  water  is  nearly  removed  and  the  melted  fat 
s  clear  and  homogeneous,  when  it  is, poured  out  and 
cooled  If  a  very  fine  product  is  desired,  it  should  be 
filtered  in  a  hot  filtering  apparatus. 
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Lard  should  be  of  a  soft  solid  consistency,  white,  unc- 
tuous, with  a  faint  but  not  at  all  rancid  odor,  and  a 
bland  taste.  Its  specific  gravity  is  about  0.933  and  it 
melts  at  38°  to  40°  0.  (100.4°  to,  104°  F.).  It  is  insoluble 
in  water  and  very  little  soluble  in  alcohol. 

Olein,  palmitin,  and  stearin  are  the  principal  constitu- 
ents of  lard,  their  relative  proportions  (upon  which  its 
consistency  depends)  varying  considerably. 

Commercial  lard  is  so  universally  impure,  either  being 
mixed  with  water  or  salt,  or  having  a  portion  of  its  liquid 
oil  removed,  that  it  is  in  general  unfit  for  medicinal  use, 
and  the  apothecary  will  do  well  always  to  prepare  his 
own.  Tens  of  thousands  of  barrels  of  cotton-seed  oil  are 
annually  used  in  this  country  for  the  manufacture  of 
artificial  lard. 

,  Ordinary  lard  rather  rapidly  becomes  rancid  and  irri- 
tating, but  if  perfectly  pure  and  free  from  water  it  will 
keep,  in  a  cool  place,  for  a  very  long  time.  When  it  is 
to  be  used  during  warm  weather,  five  per  cent,  of  it,  or 
more  if  necessary,  should  be  replaced  with  white  wax. 
For  pharmaceutical  purposes  it  is  scented,  as  well  as  pre- 
served, with  benzoin,  a  little  of  the  balsam  being  tied  in 
a  bag  and  suspended  in  the  melted  lard  for  two  hours. 
Thus  treated,  it  is  almost  entirely  permanent,  besides 
having  an  agreeable  odor. 

Lard  is  an  article  of  food,  and  is  emulsified,  like  other 
fats,  when  taken  into  the  intestines,  without  any  par- 
ticular physiological  action.  As  an  external  dressing,  it 
is  protective  and  bland  in  a  high  degree,  qualities  which 
have  given  it  its  popularity  as  a  basis  of  ointments  and 
cerates.  Those  of  the  United  States  Pharmacopceia  fol- 
low: A.  Benzoinatus,  just  mentioned,  Ceratum,  Ceratum 
Cantharidis,  Ceratum  Extracti  Cantharidis,  C.  Resinse, 
Unguentum,  Ung.  Hydrargyri,  Ung.  Mezerei,  Ung. 
loiii.  etc.  '       w.  P.  Bolles. 

LARDACEOUS  DEGENERATION.     See  Amyloid. 

LARYNGISMUS  STRIDULUS.     See  GroiLp. 

LARYNX,  ANATOMY  OF  THE.— The  larynx,  which 
IS  the  principal  organ  of  phonation  as  well  as  the  guar- 
dian against  the  entrance  of  foreign  bodies  into  the 
trachea  and  bronchial  tubes,  is  situated  at  the  upper  and 
fore  part  of  the  neck.  Until  puberty  it  is  small  and  pre- 
sents a  rounded  form  in  front.  At  about  this  time  in  the 
male  there  are  marked  and  ranid  changes.  It  becomes 
nearly  double  in  size  and  the  thyroid  produces  a  promi- 
nent ndge  in  front,  called  the  Adam's  apple. 

The  larynx  lies  between  the  base  of  the  tongue  and  the 
hyoid  bone  above  and  the  beginning  of  the  trachea  be- 
low, and,  when  at  rest,  in  the  adult,  is  in  front  of  the 
fourth,  fifth,  and  sixth  cervical  vertebree,  from  which  it 
IS  separated  by  the  lower  portion  of  the  pharynx  and  the 
prevertebral  muscles.  In  front,  it  is  covered  near  the 
inedian  Ime  by  the  skin  and  cervical  fascia.  On  either 
side  there  are  also  the  sterno-hy oid,  the  sterno-thyroid  and 

Ii^^^^I°"f  .^°'l'"'''?i^^'^"^  ^^^  "PP^''  portion  of  th^  lat- 
eral lobe  of  the  thyroid  gland  and  a  portion  of  the  inferior 
pharyngeal  constnctor.  Farther  back  and  on  the  side  are 
the  large  cervical  vessels.  At  the  upper  part  the  larvnx  is 
triangular  in  shape  with  the  apex  pointing  at  the^ante 
nor  median  line,  but  it  approaches  the  shape  of  a  cylinder 
and  IS  mucb  smaller  below,  where  it  joins  the  trachea 
T  e  hyoid  bone,  the  thyroid  and  cricdd  cartilages,  the 
thyro-hyoid  membrane,  and  the  crico-thyroid  membrane 
are  easily  located  and  are  important  landmarks 

The  Intbriok  of  the  LAiiYNx.-The  first  portion  of 
the  larynx  we  see  when  looking  from  above  is  the  epi 
glottis  situated  at  the  base  of  the  tongue.     This  varfes 
greatly  in  shape,  size,  and  position.  Its  crest  may  present 
Itself  as  the  arc  of  a  small  or  a  comparatively  larLcMe 
I   IS  usually  situated  in  the  median  line,  and  is  cfmn  only 
but  not  always  symmetrical;  it  swings  up  and  down 
over  the  supenor  aperture  of  the  larynx^o  that  it  may  be 
found  in  any  position  from  the  vertical  to  the  horizontal 
Immediately  below  the  crest  of  the  epiglottis,  is  a  munded 
prominence,  the  cushion  produced  by  a  p.^omhlence  of 
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the  petiolus  together  with  some  fatty  and  adenoid  tissue. 
The  mucous  membrane  covering  the  epiglottis  is  of  a 
yellowish  pink  color  and  is  more  adherent  to  the  poste- 
rior surface,  in  which  open  the  mouths  of  a  number  of 
glands.    From  both  sides  of  the  epiglottis  there  extend 
toward  the  arytenoids,  at  the  posterior  portion  of  the 
larynx,  two  folds  of  mucous  membrane,  the  aryteno-epi- 
glottidean  folds,   which  contain  some  ligamentous  and 
muscular  fibres    as  well  as  the  cuneiform    cartilages. 
These  cartilages  show  as  a  whitish  nodule  in  front  of  the 
prominence  produced  by  the  arytenoid  and  Santorini's 
cartilages  on  either  side.     At  the  posterior  portion  of  the 
larynx,  between  the  arytenoid  cartilages,  is  a  space  called 
the  interarytenoid  space.     This  is  quite  extensive  during 
respiration  but  is  much  shorter  during  phonation.     Just 
below  the  apex  of  the  arytenoids  and  extending  from  the 
front  of  these  to  the  angle  of  the  thyroid  cartilage,  below 
the  attachment  of  the 
epiglottis,      are      two 
folds  of  mucous  mem- 
brane   enclosing    deli- 
cate fibrous  bands,  the 
superior  thyro-aryten- 
oid  ligaments.     These 
folds    are    called    the 
ventricular  bands  and 
form  the  upper  bound- 
ary  of    a    space,    the 
ventricle  of  the  larynx, 
which    extends  under 
and  between  them  and 
the  alae  of  the  thyroid 
cartilage,  and  then  ter- 
minates anteriorly  in  a 
pouch,     the     sacculus 
laryngis.     This  pouch 
contains  many  mucous 
glands  which  by  their 
secretion  moisten    the 
vocal  cords.     Just  be- 
low and  parallel  with 
the   ventricular  bands 
are  two  white   bands, 
the    true   vocal    cords. 
They  appear  to  be  a 
part  of  the  ventricular 
bands,    but   are   at    a 
lower    level    and    are 
separated    from    them 
by  the  ventricles. 
They  are  composed  of 
yellow    fibrous    tissue 
covered  by  a  very  thin 
and    closely    adherent 
mucous  membrane.    A 
cross  section  shows  the 
vocal  cord  to  be  a  tri- 
angular prism  with  the 
base  outward  and  at- 
tached throughout  its 
whole  extent  to  fibres 
of  the  thyroarytenoid 
muscle.  Anteriorly  the 

cord  is  attached  to  the  receding  angle  of  the  thyroid 
cartilage  just  below  the  ventricular  band  and  within 
the  insertion  of  the  thyro-arytenoid  muscle.  Posteriorly 
there  are  three  sets  of  fibres;  one  is  attached  to  the 
vocal  process  of  the  arytenoid  cartilage,  another  to  its 
anterior  surface,  and  the  third  to  the  crico-arytenoid 
capsular  ligament.  At  their  posterior  attachment  there 
is  otten  seen  a  slight  depression  of  a  pearly  white  color; 
tnis  is  the  tip  of  the  vocal  process  of  the  arytenoid  carti- 
lage. I  here  is  an  open  triangular  space  between  the  vo- 
cal cords— the  glottis  or  rima  glottidis.  This  varies  in 
Jlt^^  according  to  sex  and  age,  being  about  seven- 
^  S^fi  .  ^"^  '.°'=','  '°°S  '"i  *l^e  adult  male  and  about  five- 
eighths  of  an  inch  in  the  female.  The  width  constantly 
vanes  as  the  cords  are  approximated  or  separated,  and  in 


Fig.  3103.— Prontal  Section  of  an  Undis- 
sected  Larynx.  The  three  divisions 
of  the  larynx  are  marked  oft  by  the 
straight  dotted  lines  on  the  right  side 
of  the  figure.  A,  The  superior  com- 
partment, extending  from  the  aryepi- 
glotUc  folds  to  the  superior  vocal 
cords  (ventricular  bands);  B,  the 
cavity  of  the  ventricle,  bounded  above 
by  the  superior  vocal  cord,  below  by 
the  inferior  or  true  vocal  cord,  and  ex- 
ternally by  the  elastic  membrane  of 
the  larynx ;  C,  the  inferior  or  subglot- 
tic compartment,  extending  from  the 
true  vocal  cord  to  the  inferior  border 
of  the  cricoid  cartilage ;  8,  edge  of  the 
superior  vocal  cord ;  9,  edge  of  the  in- 
ferior vocal  cord.  Below  the  true 
vocal  cord  is  seen  the  thyro-arilte- 
noMeus  muscle. 
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Fig.  3104.— Anterior  View  ol  the  Carti- 
lagfes  dt  the  Larynx.  1,  Upper  rings  of 
the  trachea;  3,  anterior  arch  ol  the  cri- 
coid; 3,  anterior  portion  of  the  cricoid- 
thyrold  membrane  (conoid  ligament)  ; 
4, 4,  lateral  halves  or  alse  of  the  thyroid ; 
-  5,  median  portion  of  the  thyroid ;  6, 
epiglottis;  7,  thyro-epiglottlc  ligament. 
(Luschka.) 


the  male  is  about  one-lialf  inch  at  the  posterior  portion 
when  the  cords  are  separated  to  their  fullest  extent. 

Tlirough  the  glottis 
can  be  seen  the  an- 
terior portion  of  tlie 
cricoid  and  a  few 
of  the  superior  rings 
of  the  trachea  and  at 
times  the  whole  an- 
terior portion  of  tlie 
trachea  as  far  down 
as  the  bifurcation. 
Below  the  glottis  the 
space  widens  and  is 
oval  laterally,  but 
gradually  approaches 
a  circular  form  as  it 
extends  toward  the 
trachea. 

Cartilages  of 
THE  Labynx. — 
There  are  five  prin- 
cipal cartilages  of 
the  lar3'nx,  the  epi- 
glottis, the  thyroid, 
the  cricoid,  and.  the 
two  arytenoid,  and 
two  pairs  of  very 
small  unimportant 
cartilages,  the  cor-, 
nicula  laryngis  (car- 
tilages of  Santorini) 
and  the  cuneiform 
cartilages  (cartilages 
of  Wrisberg).  The 
thyroid,  the  cricoid, 
and  the  two  aryte- 
noid cai'tilages  are  of 
hyaline  cartilage  and 
liable  to  become  ossi- 
fied with  age,  while  the  epiglottis  and  the  four  small  car- 
tilages are  of  a  fibrous  nature. 

'TJie  Thyroid  Cartilage,  the  largest  m  the  larynx,  con- 
sists of  two  large  quadrilateral  symmetrical  plates  called 
■    '  "  alse,  which  unite  an- 

teriorly at  an  angle 
of  85°  to  95°  and 
form  the  greater 
portion  of  the  front 
and  sides  of  the 
larynx. 

The  alse  present 
an  external  flat- 
tened surface, 
marked  by  a  rather 
indistinct  oblique 
line,  running  from 
the  inferior  tuber- 
cle at  the  lower  an- 
terior border  up- 
ward, outward,  and 
baclf  ward  to  the  su- 
perior tubercle  at 
the  posterior  part 
of  the  superior  bor- 
der. This  ridge 
gives  attachment 
below  to  the  sterno- 
thyroid, and  above 
FIG  3105.-Posterior  view  ol  the  Cartilages  ^  the  thyro-hyoid 
of  the  Larynx     1,  Broad  posterior  arch  of  j        ^^^     ^^gt 

rthfS^1^idVfar°yten^o^'SrSU'e;t  below  this  line  are 
OTnS-,iTumla;ryngis' (cartilage  Of  Santo-  attached  a  part  of 
rini) ;  5,  the  posterior  surface  of  the  epi-  ^j^^  inferior  con- 
glottis.    (Luschka.)  stricter    of   the 

pb.rjn.  .»d  the  Kylo-Pl'TOS'"  Jk"  '"^^iTh. 


FIG.  3106.— Posterior  View  of 
the  Cricoid  and  Arytenoid 
Cartilages,  showing  the  At- 
tachment of  the  Arytenol- 
deus  Muscle.  1,  Cricoid ;  2, 
arytenoid ;  3,  comiculum 
laryngis ;  4,  arytenoideus 
muscle.    (Luschka.) 


thyro-epiglottidean  and  thyro-arytenoid  muscles,  and  the 
true  and  false  vocal  cords.  Of  the  borders,  the  anterior 
is  the  shortest,  and,  except  for  a  bursa  which  is  some- 
times present,  is  subcutaneous. 
The  upper  is  somewhat  convex 
except  for  a  well-marlied  con- 
cavity near  the  superior  cornu. 
The  posterior  extends  above 
into  a  long  delicate  process, 
the  superior  cornu,  which  gives 
attachment  at  its  extremity  to 
the  thyro-hyoid  ligament,  and 
terminates  below  in  a  short 
and  thick  process,  the  inferior 
cornu,  presenting  on  the  inner 
side  a  small  oval  facet  whicli 
articulates  with  the  side  of  the 
body  of  the  cricoid.  The  lower 
border  is  nearly  straight  and 
is  notched  near  the  inferior 
cornu.  It  gives  attachment 
anteriorly  to  the  crico-thyroid 
membrane  and  laterally  to  the 
crico-thyroid  muscle. 

The  Cricoid  Cartilage,  much 
thicker  and  stronger  than  the 

thyroid  cartilage,  forms  the  lower  and  greater  part  of 
the  posterior  portion  of  the  larynx.     The  anterior  por- 
tion is  rounded  and  convex  in  shape  and  measures  verti- 
cally about  one-fifth  of  an  inch. ,  The  external  surface  at 
the  front  and  sides  is  smooth  and  gives  attachment  to 
the  crico-thyroid  muscles  and  inferior  pharyngeal  con- 
strictors.    Posteriorly,  it  rises  until  its  vertical  diam- 
eter is  about  three  times  that  of  the  anterior  portion 
It  also  increases  in  thickness  and 
forms  the  signet  portion  of  the 
ring.     This  shows  a    depression 
near  the  middle  on  the  superior 
border,  on   either  side  of  which, 
looking  upward  and  outward,  is 
an    elongated,   oval   and    slight- 
ly convex  facet  for  articulation 
with  the  arytenoid  cartilages.     At 
the  middle  of  the  posterior  sur- 
face is  a  slight  vertical  ridge  to 
wliioh  are  attached  a  few  of  the 
longitudinal  fibres  of  the  oesopha- 
gus.    On  either  side  of  this  are 

.-..-.     »•    ,„,.=„v    depressions  which  are  occupied  by 

Zl'^itif^y^ll   the  posterior  crico-arytenoidmus- 
arytenoid.    (Luschka.)     cle ;  and  ]ust  outside  of  these  are 
the  slightly  raised  oval  facets  for 
articulation  with  the  inferior  cornua  of  the  thyroid  car- 
tilage.   The  whole  interior  surface  is  smooth  and  covered 
with  mucous  membrane.  -^     ^  a 

The  Arytenoid  Oa/rtilages,  two  in  number,  are  situated 
at  the  posterior  superior  portion  of  the  larynx  and  are 
the  most  active  of  all  the  cartilages  in  tumng  the  larynx 
for  the  production  of  sound.  To  them  are  attached  the 
vocal  cords  and  all  of  the  muscles  controlling  their  move- 
ments except  the  crico-thyroid. 
In  shape  they  are  three-sided 
pyramids  and  are  about  half  an 
inch  high  and  one-fourth  of  an 
inch  wide.  They  articulate  near 
the  outer  portion  of  the  base 
with  the  facets  on  the  superior 
surface  of  the  cricoid,  and  their 
inner  surfaces  are  nearly  paral- 
lel. At  each  apex  is  situated 
the  cartilage  of  Santorini.  The 
inner  surface,  which  is  the  nar- 
rowest of  the  three,  is  triangular 
in  shape  and  nearly  flat.     It  is 

covered  with  mucous  membrane.  Mn.»  at  thP  iunc- 

The  anterior  surface  has  a  triangular  ridge  at  the  ]unc 
tionof  the  lower  and  middle  thirds,  above  and  below 
which  are  concavities.     Near  the  inner  end  of  this  ndge 
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FIG.  310r.— Lateral  View 
(right  side)  of  the  Cri- 
coid Cartilage.  3,  Ar- 
ticular surface  for  the 
inferior  cornu  of  the 
thyroid;  4,  articular  sur- 


FiG.  3108.— Anterior  View  of 
the  Cricoid  Cartilage.  1, 
The  anterior  arch ;  A  the 
posterior  arch.  (From 
Luschka.) 


liarynx, 
liarynx. 
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is  attached  the  ventricular  band.  The  thyro-arytenoid 
muscle  is  attached  to  the  rest  of  the  surface.  The  pos- 
terior surface  is  triangular,  broad,  and  concave  from 
above  downward  and  gives  attachment  to  part  of  the 


m.mS;;:/^^'®"'"^  ^'^^  ol  the  Larynx.  The  pharynx  and  mucous 
lta,mpn??<?  ^^.w^T*^-  }'  .^^ea:  2,  posterior  crlco-tracheal 
fi^™  ?  '  3.cn«)id;  4,  postenor  border  of  the  thyroid;  5,  epiglottis: 
LSff^'oT""  °',  ttie^.tyoid  bone;  7,  root  ol  the  ton^e ;  Vthyro- 
mw!?,!  2i  l'J'o-eP'«,lo«?e  membrane;  10,  hyoglossal  membrane  ;H, 
^S,^^i%'°^u'''^P**""""^  ligament:  12,  lateral  glosso-epiglottic  liga^ 
mrat;  13,  pharyngo-epiglotacfold;  U,  stylo-lSryngeus  muscle -15 
p^i;^°,rH^"^"'"!?'^V  1"'  1«'  crossing  bundl^  of  tto  amino: 
epiglottideus  CcomtriAitor  vestibutt  la/ryngU);  17,  posterior  crico- 
arytenoideus  muscle;  18,  18,  a  few  slender  bi^LdlesV  oricS?! 
roideus,  posticus,  or  kerato^ricoideus  of  Merkel ;  19  inferior 
K^L'if".^'*-  <  The  aryepiglottic  folds  are  seen 'reaching  from 
the  sides  of  the  epiglottis  to  the  arytenoid  eminences,  and  boSndlni 

arytenoid  muscle.  The  whole  base  is  slightly  concave 
with  a  smooth,  more  marked  concavity  near  the  outer 
portion  for  articulation  with  the  cricoid  cartilage  The 
anterior  angle  extends  into  a  horizontal  process  (the 
vocal  process),  to  which  the  vocal  cord  of  that  side  is  at- 
tached. The  external  angle,  which  extends  outward  and 
backward,  forms  a  short  and  rounded  process  (the  mus- 
cular process),  to  which  are  attached  the  posterior  and 
lateral  cnco-arytenoid  muscles. 

TheMpiglottu  is  a  thin  leaf -like  cartilage  which  is  at- 
tached to  the  inside  of  the  thyroid  cartilage  iust  below 
the  supenor  median  notch.  It  is  inside  of,  and  attached 
to,  the  body  of  the  hyoid  bone.  During  respiration  it  is 
nearly  vertical,  but  during  deglutition  as  the  larynx  is 
drawn  upward  it  drops  backward  and  more  or  less  com- 
pletely closes  the  laryngeal  opening.  The  anterior  sur- 
face IS  covered  by  mucous  membrane  which  is  reflected 
on  to  the  sides  and  base  of  the  tongue,  forming  the  lateral 
and  median  glosso-epiglottidean  ligaments.  The  poste- 
rior surface  is  concave  from  side  to  side  and  convex  from 
above  downward.    There  are  numerous  small  pits,  some- 
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times  perforating  the  cartilage,  which  lodge  small  glands. 
The  raucous  membrane  is  smooth  and  at  the  sides  forms 
the  aryteno-epiglottidean  folds. 

The  cartilages  of  Santorini,  two  small  conical  nodules 
of  flbro-cartilage,  articulate  with  the  tip  of  the  arytenoid 
cartilages  and  are  sometimes  firmly  united  to  them.  The 
aryteno-epiglottidean  folds  are  attached  to  these  cartilages 
and  enclose  the  ca/rtikbges  of  Wrisberg  at  a  short  distance 
in  front  of  this  attachment.  These  latter  cartilages  give 
rise  to  the  elevations  which  are  plainly  seen  in  the  laryn- 
geal image. 

Ligaments. — The  cartilages  of  the  larynx  are  bound 
together  and  to  the  hyoid  bone  above,  and  the  trachea 
below,  by  fibrous  bands  and  membranes.  The  thyroid 
cartilage  is  attached  to  the  hyoid  bone  by  a  broad  central 
membrane  and  two  lateral  rounded  ligaments.  The 
thyrohyoid  ligament  is  a  broad  fibrous  and  slightly  elas- 
tic membrane,  thick  in  the  middle  where  it  is  subcuta- 
neous, and  thin  and  loose  at  the  sides  where  it  is  pierced 
by  the  superior  laryngeal  vessels  and  nerve.  It  is  at- 
tached below  to  the  whole  upper  edge  of  the  thyroid 
cartilage,  and  above  it  passes  behind  the  posterior  sur- 
face of  the  hyoid  bone,  being  separated  from  it  by  a 
synovial  bursa,  to  be  attached  to  its  upper  surface.  This 
allows  the  larynx  to  be  drawn  upward  within  the  hyoid 
bone.  The  lateral  thyro-hyoid  ligaments  are  two 
rounded  elastic  cords  just  back  of  the  middle  ligament. 
They  connect  the  superior  cornua  of  the  thyroid  carti- 
lage with  the  extremities  of  the  great  cornua  of  the  hy- 
oid bone.  ■' 

The  epiglottis  is  connected  with  the  receding  angle  of 
the  thyroid  cartilage  by  a  long  rounded  bundle  of  fibro- 
elastic  tissue,  the  thyro-epiglottic  ligament.  It  is  also 
attached  to  the  hyoid  bone  by  a  fibre-elastic  membrane 
extending  from  near  the  apex  of  its  anterior  surface  to 
the  upper  surface  of  the  body  of  the  hyoid  bone.  There 
are  two  lateral  folds  and  one  median  fold  of  mucous  mem- 
brane, already  men- 
tioned, which  at- 
tach the  epiglottis 
to  the  base  of  the 
tongue. 

The  crico-thyroid 
membrane  and  two 
capsular  ligaments 
bind  the  thyroid 
and  cricoid  cartila- 
ges together.  The 
crico-thyroid  mem- 
brane, triangular  in 
shape,  is  thick  in 
front  where  it  joins 
the  cricoid  and  thy- 
roid cartilages,  and 
thin  at  either  side 
where  it  extends 
from  the  cricoid 
cartilage  to  the  in- 
ferior margin  of  the 
true  vocal  cords, 
and  is  joined  with 
them  at  their  an- 
terior insertion  into 
the  thyroid  carti- 
lage.     Anteriorly 

the  crico  -  thyroid  Fifi.  3110.-lllgiit  Lateral  View  of  a  Dls- 
membrane  is  sub-  sected  Larynx.  The  ala  ol  the  thyroid  is 
removed.  1,  Cricoid;  2,  thyroid:  3,  ary- 
tenoid; 4,  epiglottis;  5,  hyoid  bone;  6, 
posterior  crico-arytenoid  muscle ;  7,  ary- 
teno-epiglotadeus  muscle ;  8,  the  lateral 
crico-arytenoideus ;  9,  thyro-arytenoideus. 
The  other  fibres,  seen  running  in  various 
directions,  are  Inconstant  in  their  distri- 
bution.   (After  Luschlca.) 


cutaneous  and  is 
crossed  horizontal- 
ly by  a  small  ar- 
terial branch  which 
forms  an  anastomo- 
sis between  the 
crico  -  thyroid     ar 


teries  of  either  side.  At  the  sides  the  crico-thyroid 
membrane  is  covered  by  the  crico-thyroid  and  crico-ary te- 
^^nL^f  ^^V  ^^^  capsular  ligaments  are  lined  with 
synovial  membrane,  and  bind  the  articulations  of  the  in- 
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Larynx, 
tarynx. 


ferior  cornua  of  the  thyroid  with  the  sides  of  the  cricoid 
cartilage.  A  loose  capsular  ligament  lined  with  synovial 
membrane  and  strengthened  posteriorly  by  a  strong 
band,  the  posterior  crico-arytenoid  ligament,  connects 

the    arytenoids     with 
the  cricoid  cartilage. 

Mu  scles.  —  The 
larynx  as  a  whole  is 
moved  and  also  fixed 
in  its  varying  posi- 
tions bjr  muscles  which 
attach  it  to  the  hyoid 
bone  above,  the  ster- 
num below,  and  the  re- 
gion of  the  fourth  and 
fifth  cervical  vertebra 
behind.  It  is  elevated 
principally  by  the  thy- 
ro-hyoid  muscle  and 
depressed  by  the  ster- 
no-thyroid ;  and  the 
two  muscles,  acting  at 
the  same  time,  tend  to 
hold  it  firmly  in  a  fixed 
position. 

There  are  also  some 
muscular  fibres,  form- 
ing the  so-called  laryn- 
go-pharyngeal  muscle, 
which  are  attached  to 
the  posterior  border  of 
the  thyroid  cartilage 
Fig.  3111.— Lateral  View  of  the  Laryn-   and     pass     backward 

teal  Muscles.  1,  Cricoid ;  3,  thyroid ;  ormind  thp  nharvTix  to 
.arytenoid;  4,  epiglottis;  5,  elastic  arouna  tne  pnarynx  to 
membrane  of  the  larynx ;  6,  posterior  be  inserted  into  the 
cricoid-artenoid ;  7,  lateral  crico-ary-  vertebrae  behind.  The 
tenoid ;  8,  thyro-arytenoid ;  9,  tbyro-  otpvnn-hvnid  the  nmo- 
eplRlottldeus;  10, flue flhres spreading  ^  -j  Z  :  ^''^  °™° 
out  In  the  elastic  membrane  (ary-  hyoid,  the  two  lower 
membranoims).    (Luschka.)  constrictors    of     the 

pharynx,  the  stylo- 
pharyngeus,  and  the  palato-pharyngeus  also  act  more  or 
less  upon  the  larynx  as  a  whole.  The  thyro-hyoid  is  a 
small  quadrilateral  muscle  arising  from  the  lower  border 
of  the  body  and  greater  cornu  of  the  hyoid  bone  and  is 
inserted  into  the  oblique  line  on  the  ala  of  the  thyroid 
cartilage ;  and  the  sterno-thyroid  has  its  upper  attach- 
ment to  this  same  oblique  line  and  is  attached  below  to 
the  posterior  surface  of  the  manubrial  portion  of  the 
sternum,  below  the  attachment  of  the  sterno-hyoid.  The 
middle  thyroid  vein  is  situated  along  its  inner  border. 

The  muscles  which  change  the  shape  of  the  larynx  and 
act  directly  upon  the  vocal  cords  are  the  crico-thyroid, 
the  crico-arytenoideus  posticus,  the  arytenoideus  latera- 
lis, the  arytenoideus,  and  the  thyro-arytenoideus. 

The  crico-thyroid,  a  short  triangular  muscle,  is  attached 
below  to  the  anterior  and  lateral  portion  of  the  cricoid 
cartilage.  From  this  the  fibres  pass  upward  and  outward 
and  divide  into  two  bundles,  the  anterior  being  attached 
to  the  inner  lower  margin  of  the  thyroid  cartilage  and 
the  posterior  to  the  anterior  border  of  the  lower  cornu. 
Whether  this  muscle  depresses  the  thyroid  or  elevates 
the  cricoid  it  increases  the  length  and  tension  of  the  vo- 
cal cords.  The  posterior  cricoarytenoid  muscle  is  at- 
tached to  the  muscular  process  of  the  arytenoid  cartilage 
behind  that  of  the  lateral  cricoarytenoid.  The  fibres 
spread  like  a  fan,  the  upper  nearly  horizontal  and  the 
lower  nearly  vertical,  and  are  attached  to  the  broad  de- 
pression on  the  posterior  surface  of  the  cricoid  cartilage 
This  muscle  draws  the  muscular  process  of  the  arytenoid 
backward  and  inward,  and  thus  by  rotating  the  vocal 
processes  outward  widens  the  rima  glottidis.  The  lateral 
crico-arytenoid,  from  its  attachment  to  the  muscular  proc- 
ess and  adjacent  part  of  the  anterior  surface  of  the  aryt- 
enoid cartilage,  spreads  out  and  passes  downward  and 
forward  to  be  attached  to  the  upper  slanting  surface  ot 
the  cricoid  cartilage  as  far  back  as  the  articulation  ot  the 
arytenoid.  The  action  of  this  muscle  is  to  draw  the  mus- 
cular process  of  the  arytenoid  forward  and  downward 


and,  by  rotating  the  vocal  process  inward,  to  approxi- 
mate the  vocal  cords.  The  action  of  this  muscle  is  anta- 
gonistic to  that  of  the  posterior  crico-arytenoid,  and 
when  the  two  act  simultaneously  the  arytenoid  is  not  ro- 
tated but  is  drawn  inward  and  the  glottis  is  narrowed. 

The  arytenoideus  is  a  single  muscle  which  passes  be- 
tween the  posterior  outer  borders  of  the  arytenoid  carti- 
lages. The  deep  fibres  are  transverse  but  the  superficial 
pass  obliquely  from  the  base  of  one  to  the  apex  of  the 
other  arytenoid.  Some  of  these  fibres  pass  around  the 
cartilages  and  join  with  the  fibres  of  the  thyro-arytenoid 
or  the  aryteno-epiglottic  muscle.  The  arytenoideus 
draws  the  bases  of  the  arytenoid  cartilages  together. 

The  thyro-arytenoid  muscle  contains  both  longitudinal 
and  transverse  fibres  and  is  made  up  of  internal  and  ex- 
ternal portions  which  are  sometimes  described  as  two  dis- 
tinct muscles.  The  long  fibres  of  the  inner  portion  arise 
in  front  from  the  receding  angle  of  the  thyroid  cartilage, 
a  few  sometimes  from  a  nodule  of  fibrous  tissue  in  the 
anterior  portion  of  the  cord,  the  cartilage  of  Luschka. 
They  pass  backward  with  a  slight  outward  curve  and  are 
attached  to  the  whole  length  of  the  vocal  process  and  ad- 
jacent outer  surface  of  the  arytenoid.  The  whole  inner 
border  is  attached  to  the  vocal  cord.  The  outer  portion 
arises  from  the  thyroid  cartilage  near  that  of  the  inner, 
and  also  from  the  crico-thyroid  membrane.  Some  of  the 
fibres  pass  backward  and  are  inserted  into  the  lateral  bor- 
der and  muscular  process  of  the  arytenoid  cartilage,  others 
pass  obliquely  upward  to  the  aryteno-epiglottidean  fold, 
and  still  others  pass  vertically  in  a  thin  layer  around  the 
ventricle  and  sacculus,  ending  in  the  false  cord.  There 
is  one  set  of  fibres  which  pass  from  the  anterior  attach- 
ment outward  around  the  sacculus  laryngis  and  are  in- 
serted into  the  side  of  the  epiglottis.  '  On  account  of  the 
various  directions  and  attachments  of  this  muscle  its  ac- 
tion is  rather  complicated.  The  longitudinal  fibres  of  the 
inner  portion  tend  to  bring  the  edges  of  the  vocal  cords 
together,  while  the  short  oblique  fibres  tend  to  tighten 
them. 

T?i6  Blood  Supply. — The  superior  thyroid  artery  gives 
off  a  branch,  the  superior  laryngeal,  which  passes  with  the 


FIO  3113.— Arteries  of  the  Larynx.    CFrom  Lusclika.)    0.  tU.,  Thy- 
rojd  cartilage ;  Ql.  th.,  thyroid  gland ;  Tr.,  trachea. 

superior  laryngeal  nerve  between  the  great  cornu  of  the 
hyoid  bone  and  the  thyroid  cartilage  through  the  thyro- 
hyoid membrane,  and  supplies  the  structures  of  the  an- 
terior superior  portion  of  the  larynx.  The  inferior 
laryngeal  artery  also  arises  from  the  superior  thyroid, 
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near  the  lower  border  of  the  thyroid  cartilage.  It 
divides  into  two  branches,  one  anastomosing  with  its  fel- 
low of  the  other  side  and  the  other  with  branches  of  tlie 
superior  laryngeal.  The  posterior  laryngeal  artery,  a 
branch  of  the  inferior  thyroid,  passes  with  the  recurrent 
laryngeal  nerve;  it  then  divides,  near  the  crico-aryte- 
noid  articulation,  into  two  branches  which  anastomose 
with  branches  of  the  superior  laryngeal  artery. 

The  laryngeal  veins  are  associated  with  the  arteries  and 
empty  into  the  internal  jugular  through  the  superior, 
middle,  and  inferior  thyroid. 

Lymphatics.— The  lymphatics  may  be  divided  into 
two  sets.  The  upper  pierce  the  thyro-hyoid  membrane 
and  empty  into  the  glands  located  near  the  bifurcation  of 
the  common  carotid  artery.  The  lower,  after  piercing  the 
crico-thyroid  membrane,  end  in  glands  in  front  of  this 
membrane  or  at  the  side  of  the  cricoid  cartilage. 

Nenes.— The  pneumogastric  nerves,  joined  by  sympa- 
thetic fibres,  give  off  the  superior  laryngeal  nerves,  which 
supply  the  mucous  membrane,  the  crico-thyroid  muscles, 
and  a  part  of  the  arytenoideus  muscle,  and  the  inferior 
laryngeal  nerves  which  supply  all  of  the  other  muscles 
of  the  larynx.  Mgar  M.  Holmes. 

LARYNX,  DISEASES  OF:  ABSCESS.— Abscess  of 
the  larynx  is  a  circumscribed  collection  of  pus  due  to  an 
inflammatory  process  which  has  developed  principally 
in  the  submucous  tissue.  Laryngitis  submucosa  acuta 
may  culminate,  aside  from  abscess,  in  either  acute  oede- 
ma of  the  larynx  or  in  diffused  phlegmonous  infiltration, 
and  when  abscess  is  present  these  conditions  to  some  de- 
gree are  usually  associated  with  it.  Very  rarely  is  there 
more  than  one  abscess.  Both  acute  and  chronic  suppura- 
tion may  also  be  dependent  upon  perichondritis  and  its 
various  constitutional  and  local  causes,  but  this  type  of 
abscess  will  be  reserved  for  consideration  in  connection 
with  the  subject  of  perichondritis. 

Etiology. — Any  of  the  causes  of  acute  laryngitis,  any 
exposure  leading  to  infection,  can  by  a  more  intense  ac- 
tion involve  the  submucous  tissue.  It  is  probable,  how- 
ever, that  the  microbip  invasion  whicli  is  incidental  to 
"taking  cold,"  vocal  abuse,  inhalation  of  steam,  smoke,  or 
badly  vitiated  air,  damage  by  foreign  bodies  and  corro- 
sive poisons,  may  be  different  from  that  which  occurs  with 
some  of  the  graver  forms  of  laryngitis.  Thus,  from  the 
similarity  of  acute  phlegmonous  laryngitis  to  recognized 
erysipelas  it  is  thought  that  the  streptococcus  erysipel- 
atis  may  be  responsible  for  it.  However,  the  ordinary 
pyogenic  cocci  are  doubtless  adequate  to  produce  the 
circumscribed  abscess.  Secondarily,  acute  submucous 
laryngitis,  possibly  leading  to  abscess,  may  result,  by 
contiguity,  from  neighboring  infections,  e.g.,  peritonsillar 
abscess,  phlegmonous  pharyngitis,  Ludwig's  angina,  etc. 
It  follows  syphilitic  and  tuberculous  ulceration  of  the 
larynx  doubtless  by  secondary  pyogenic  infection.  It 
occurs  as  a  serious  complication  of  typhoid  fever,  typhus 
fever,  septlcoemia,  ulcerative  endocarditis,  erysipelas, 
smallpox,  scarlet  fever,  and  measles.  It  is  liable  to  fol- 
low contusions  and  fractures  of  the  cartilages  due  to 
external  injury.  Marked  systemic  depression  and  sepsis 
are  predisposing  conditions. 

Pathological  Anatomy. — When  an  abscess  forms  on 
the  lingual  surface  of  the  epiglottis  it  extends  to  the  val- 
lecula, in  one  of  which  it  may  rupture.  It  does  not  ex- 
tend over  the  free  edge  of  the  epiglottis  to  the  laryngeal 
surface.  It  may  point  externally  at  the  side  of  the  neck. 
When  it  is  due  to  perichondritis,  fragments  of  necrotic 
cartilage  are  likely  to  be  exfoliated. 

Symptoms.— Apart  from  the  symptoms  of  simple 
laryngitis  a  submucous  inflammation  first  manifests  it- 
self by  increasing  dyspnoea.  The  formation  of  an  ab- 
scess is  indicated  by  tenderness  to  pressure  and  by  severe 
pain  on  swallowing  and  speaking.  If  the  abscess  is  on 
the  lingual  surface  of  the  epiglottis  there  may  be  no  dysp- 
noea, only  very  painful  dysphagia ;  if  it  is  on  the  aryepi- 
glottic  fold  the  dyspncea  may  be  only  inspiratory.  If  the 
abscess  is  within  the  larynx  and  is  not  opened,  it  is  likely 
to  cause  suffocation;  but  it  may  burst  spontaneously. 
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The  development  is  sometimes  quite  gradual,  or  again 
the  suppuration  may  culminate  within  a  very  few  days. 
The  temperature  varies  with  the  extent  of  inflammation 
and  with  the  nature  of  the  underiying  affection. 

Laryngeal  Image.— Kt  first  the  appearance  is  that  of 
submucous  inflammation,  more  or  less  diffused,  although 
if  the  -inflammation  is  circumscribed  an  abscess  is  more 
strongly  indicated.  Pointing  and  a  yellow  color  are  the 
only  certain  laryngoscopic  signs  of  abscess. 

Diagnosis. — The  differentiation  from  other  obstructive 
conditions  of  the  larynx  must  be  based  largely  upon  the 
laryngoscopic  appearance.  The  yellowish  point  of  an 
abscess  is  less  translucent  than  simple  oedema  and  the 
swelling  tends  to  be  circumscribed,  unlike  that  of  diffuse 
phlegmonous  inflammation.  In  subglottic  laryngitis  the 
swelling  is  bilateral  and  symmetrical.  Fluctuation  is 
discernible  only  when  the  abscess  is  at  the  radix  linguae. 
Severe  pain  indicates  an  abscess,  but  perichondritis  should 
also  be  remembered  in  this  connection.  In  doubtful 
cases  an  exploratory  puncture  with  a  laryngeal  lancet  is 
justified.  In  children  the  epiglottis  and  aryepiglottic 
folds  can  be  palpated,  thus  serving  to  exclude  an  abscess 
of  these  parts  or  to  establish  its  exact  location.  Retro- 
pharyngeal abscess  pressing  upon  the  larynx  should  be 
kept  in  mind. 

Pkognosis. — In  all  the  thirteen  cases  observed  by 
Mackenzie,  the  symptoms  were  very  severe,  but  all  ter- 
minated in  recovery ;  in  nine  the  abscess  was  opened,  and 
in  four  it  burst  spontaneously.  Nevertheless,  without 
surgical  interference — ^either  evacuation  of  the  abscess 
or  when  necessary  a  prompt  tracheotomy — the  prognosis 
would  be  grave. 

TuBATMBNT. — While  the  disease  is  still  in  the  stage  of 
laryngitis  submucosa  aouta,  appropriate  measures  to  pre- 
vent the  possible  formation  of  an  abscess  are  absolute  rest 
for  the  voice  and  cold  applications.  Cold  wet  cloths  fre- 
quently reapplied  may  be  used  externally,  and  cracked 
ice  may  be  dissolved  in  the  mouth.  Cold  applications, 
however,  should  not  be  indefinitely  prolonged.  When 
suppuration  is  obviously  imminent  hot  applications  are 
more  comforting.  If  oedema  is  a  marked  feature  scarifi- 
cation is  usually  recommended,  but  the  benefit  is  slight. 
A  four-percent,  cocaine  spray  affords  temporary  relief  by 
causing  the  oedematous  tissue  to  shrink.  The  atmosphere 
should  be  kept  moist.  The  abscess  when  formed  should 
be  opened  under  laryngoscopic  observation  by  means  of 
a  laryngeal  lancet.  When  it  is  very  large,  care  should 
be  taken  not  to  evacuate  it  too  rapidly  as  there  is  danger 
of  suffocation  by  inspiration  of  the  pus.  If  there  is  pro- 
nounced dyspnoea  and  evacuation  of  the  abscess  is  not 
feasible,  the  only  efficient  resource  is  tracheotomy.  This 
should  not  be  too  long  delayed,  on  account  of  the  danger 
of  fatal  congestion  of  the  lungs  secondary  to  .stenosis  of 
the  larynx.  Intubation  is  not  a  satisfactory  substitute 
for  tracheotomy  in  these  cases.  W.  E.  CasseVberry. 

LARYNX,  DISEASES   OF:   ACUTE    LARYNGITIS.- 

(Synonyms:  Acute  laryngeal  catarrh,  pseudo  croup, 
laryngorrhoea,  mucous  laryngitis,  and  sore  throat.) 

Definition, — Acute  laryngitis  is  an  acute  inflamma- 
tion of  the  mucous  membrane  lining  the  larynx,  charac- 
terized by  a  moderate  degree  of  exudation,  with  or  with- 
out some  slight  febrile  disturbance.  The  characteristics 
of  the  disease  in  children  differ  somewhat  from  those  of 
the  adult,  but  these  variations  are  not  sufllcient  to  require 
the  separate  study  of  the  two  classes,  and  they  will  there- 
fore be  considered  here  under  a  common  title.  In  the 
adult  acute  laryngitis  seldom  threatens  life,  although  the 
dyspnoea  and  loss  of  voice  are  often  unduly  alarming  to 
the  patient.  In  childhood  the  disease  occurs  in  three 
different  forms,  the  mild,  the  severe,  and  the  grave. 

Etiology. — The  most  common  predisposing  cause  is 
some  pathological  condition  of  the  noseornaso-pharynx, 
the  occasional  or  continued  mouth-breathing  which  ac- 
companies these  inflammaitions  of  the  upper  air  tract, 
rendering  the  larynx  sensitive  to  the  more  immediate 
causative  factors.  The  laryngeal  mucous  membrane  in 
these  cases  of  improper  breathing  is  subjected  to  more 
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irritation  than  is  its  due  by  tlie  dry  and  unflltered  air 
which  passes  over  it,  and  this  induces  a  more  or  less  se- 
vere chronic  inflammation  in  this  locality ;  and  the  vari- 
ous exciting  causes  of  laryngitis  then  find  a  ready  soil  in 
the  existing  chronically  inflamed  membrane.  The  dis- 
ease occurs  more  often  in  males  than  in  females  and 
more  often  in  adult  life  than  in  childhood.  It  is  more 
apt  to  be  grave  in  children,  and  in  them  occurs  oftenest 
between  the  ages  of  two  and  four  years  and  with  equal 
frequency  in  the  children  of  either  sex.  Amongst  the 
immediate  causes  of  acute  laryngitis  are  exposure  to 
cold,  depressed  general  vitality,  inhalations  of  irritating 
dust,  vapors,  steam  or  gases ;  the  dust  from  our  modern 
asphalted  streets,  the  vapors  of  chlorine,  iodine,  ammonia, 
or  sulphur,  and  the  excessive  use  of  alcohol  are  exciting 
causes.  Overtaxing  the  voice  by  public  speaking,  sing- 
ing, or  shouting  is  a  common  cause.  "Wetting  of  the  feet 
may  be  rated  as  one  of  the  most  frequent  causes.  Pre- 
vious attacks  make  the  patient  more  liable  to  subsequent 
ones.  Among  the  general  causes  may  be  mentioned 
rheumatism,  the  eruptive  fevers,  influenza,  and  hay 
fever.  The  introduction  of  drugs  like  the  iodide  of  po- 
tassium into  the  general  economy  or  the  introduction  of 
various  irritating  drugs  locally  into  the  larynx  may  bring 
on  an  attack. 

Pathology.— The  pathology  is  similar  to  that  of  in- 
flammations of  mucous  membranes  elsewhere,  there  being 
a  primary  hypersemia  with  scanty  secretion,  the  dry  stage, 
and  after  that  a  second,  or  moist  stage,  caused  by  the 
pouring  out  of  serum  from  the  distended  blood-vessels 
and  the  increased  secretion  of  mucus  from  the  glands. 
The  desquamation  of  epithelial  cells  and  the  exudation 
of  leucocytes  give  the  whitish  color  and  the  tenacious- 
ness  to  the  secretions. of  the  later  stages.  While  there 
may  be  some  desquamation  of  epithelium,  there  are  as  a 
rule  no  deeper  destructive  changes.  The  swollen  mem- 
brane encroaches  on  the  breathing  space,  thus  interfering 
to  some  degree  with  the  respiration,  and  the  dry  feeling 
of  the  early  stages  adds  to  the  discomfort.  The  inflam- 
mation may  be  general  or  confined  to  certain  localities. 
The  interarytenoid  commissure  shows  the  most  decided 
changes  and  the  ventricular  bands  or  aryepiglottic  folds 
come  next.  These  areas  show  more  marked  changes  be- 
cause of  J:lie  loose  attachment  of  the  mucous  membrane 
to  the  subjacent  tissue  in  these  regions,  and  also  of  the 
fact  that  the  unusual  mobility  of  the  commissure  favors 
desquamation  of  the  epithelial  cells.  The  submucous 
layers  are  not  often  affected,  the  inflammation  being 
more  commonly  confined  to  the  superficial  layers,  and  so 
too  the  supraglottic  region  is  more  of  ten  affected  than  the 
subglottic — which  is  fortunate,  as  the  subglottic  variety 
is  accompanied  by  grave  symptoms.  In  children  the 
pathological  changes  are  exaggerated ;  the  exudation, 
being  more  plastic,  becomes  almost  pseudomembranous ; 
and,  owing  to  the  relative  smallness  of  the  breathing 
space,  respiration  is  more  interfered  with,  this  resulting 
in  stridor  and  spasms  of  resi^iration,  which  add  to  the 
gravity  of  these  cases.  The  mucous  membrane  of  the 
epiglottis  does  not  as  a  rule  show  marked  inflammatory 
change,  but  in  chickenpox  yellowish  vesicles  may  appear 
in  this  region,  while  in  measles  and  Rotheln  the  mucous 
membrane  partakes  of  the  cutaneous  characteristics. 
Stoerck  described  a  "  flssura  mucosa  "  of  the  interaryte- 
noid space  which  occurs  when  there  is  an  erosion  in  this 
region,  and  the  writer  has  seen  at  least  two  cases  of  this 
in  which  there  was  marked  hemorrhage. 

SyMPTOMS. — The  symptoms  are  somewhat  more  aggra- 
vated in  childhood  than  in  adult  life.  This  is  owing 
partly  to  the  narrowness  of  the  lumen  in  children,  partly 
to  the  excess  of  lymph  cells  in  their  mucous  membranes, 
and  partly  to  the  muscular  deflcienc}^  which  makes  it 
more  diiflcult  for  them  to  throw  off  the  tenacious  exu- 
date. In  the  adult  the  chief  complaint  is  the  disturbance 
in  vocalization,  the  voice  becoming  hoarse  and  husky  or 
even  completely  lost,  the  degrees  of  loss  depending  upon 
the  progress  of  the  disease.  Some  tones  can  usually  be 
elicited,  but  talking  is  difficult  and  requires  a  manifest 
effort.     This  is  owing  to  the  thickening  and  congestion 
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of  the  mucous  membrane  which  interferes  with  the  nron- 
er  approximation  of  the  cords  and  with  their  resilience 
ihe  thickening  of  the  arytenoid  commissure  and  of  the 
subglottic  mucous  membrane  especially  interferes  with 
clear  speech,  and  at  times  the  ventricular  bands  may  be- 
come so  swollen  as  to  lap  over  the  true  cords  and  add  to 
the  disturbance.  It  is  possible  that  the  loss  of  nerve  tone 
also  adds  to  the  difliculty  in  controlling  the  muscles  of 
speech,  and  at  times  too  there  seems  to  be  an  hysterical 
element  in  the  exaggerated  speech  deficiency. 

Cough  is  an  occcasional  symptom  of  acute  laryngitis. 
This  IS  due  to  the  swelling  of  the  mucous  membrane  and 
the  excessive  secretion  in  the  later  stages,  but  severe 
coughing  usually  implies  an  extension  of  the  disease  to 
the  subglottic  region  or  to  the  trachea  or  bronchi.  The 
cough  is  apt  to  bo  harsh,  metallic,  and  irritating,  and  may 
be  due  to  congestion  in  any  of  the  four  cough  centres. 
There  may  be  some  distress  in  the  larynx  accompanying 
attempts  to  speak  or  upon  coughing,  but  this  is  not 
marked  as  a  rule.  There  is  not  apt  to  be  tenderness  or 
pain  externally,  and  respiration  in  adults  is  little  inter- 
fered with  except  when  there  is  a  concurrent  cedema  glot- 
tidis.  Expectoration  is  scanty  and  serous  at  first,  later  be- 
coming mucous  and  more  copious  and,  when  the  bronchi 
are  involved,  muco-purulent  and  abundant.  The  consti- 
tutional symptoms  when  present  are  very  mild  in  the 
adult,  consisting  of  slight  fever  with  possibly  some  an- 
orexia, headache,  and  general  malaise. 

In  children  the  supraglottic  variety  is  similar  to  the 
acute  laryngitis  of  adults,  but  the  subglottic  form  is  more 
serious.  The  first  mai-ked  symptoms  are  more  often 
those  relating  to  respiration.  This  becomes  spasmodic 
and  there  msty  even  be  attacks  of  suffocation.  These 
suffocative  or  croupous  attacks  occur  more  often  at 
night  and  imply  subglottic  inflammation.  The  first 
night  attack  is  apt  to  be  the  most  severe,  and  although 
there  may  be  subsequent  attacks  on  three  or  four  suc- 
ceeding nights,  each  is  apt  to  be  less  severe  than  its  pred- 
ecessor. These  night  exacerbations  are  brought  on  by 
the  mouth-breathing.  In  the  subglottic  form  cough  sets 
in  earlier,  it  is  croupy  in  character  and  is  probably  due 
to  the  approximation  of  -two  opposite  portions  of 
swollen  subglottic  mucous  membrane.  The  cough  is 
harsh,  dry,  and  husky,  even  when  the  child  is  aphonic. 
Children  subjected  to  these  attacks  are  especially  apt  to 
have  lymphatic  enlargements  in  the  naso-pharynx,  or 
chronic  inflammations  of  the  nasal  mucous  membrane. 
One  attack  predisposes  to  another,  and  children  are  more 
apt  than  adults  to  have  febrile  disturbances. 

Diagnosis. — The  diagnosis  is  made  from  alterations  in 
the  voice,  from  the  fact  that  the  cough,  if  present,  is 
dry,  and  not  accompanied  by  secretion  as  in  bronchitis, 
and  from  the  absence  of  the  constitutional  symptoms  pres- 
ent in  syphilis,  tuberculosis,  etc.  The  most  important 
aid  to  diagnosis,  however,  is  the  laryngeal  image,  by 
means  of  which  laryngitis  symptomatic  of  the  more  se- 
vere constitutional  disturbances  may  be  recognized  or 
eliminated.  This  image  can  usually  be  obtained  even  in 
children.  The  writer  has  at  times  been  enabled,  in  a 
child,  to  get  a  good  laryngeal  image  with  the  largest  size 
mirror,  one  inch  and  a  half  in  diameter,  when  smaller 
sizes  had  failed.  The  laryngoscope  reveals  a  generally 
red  and  congested  mucous  membrane,  and  this  appear- 
ance is  more  marked  in  localities  where  tlie  mucous  mem- 
brane is  loosely  attached.  The  cords  vary  in  color,  they 
appear  slightly  thickened,  and  somewhat  sluggish  in 
their  movements.  The  color  of  the  mucous  membrane 
varies  from  a  delicate  pink  to  a  brick  red,  or  a  beefy 
color.  The  vocal  cords  may  be  pink  or  may  show  blood- 
vessels running  over  the  elastic  tissue  or  may  be  ecchy- 
motic  and  show  bleeding  spots  from  the  rupture  of  the 
capillaries  due  to  coughing.  This  latter  form  is  the  so- 
called  "hemorrhagic  laryngitis."  If  the  interarytenoid 
desquamation  has  been  excessive  a  slit  like  a  knife-cut 
may  show  in  the  median  line,  and  this  is  apt  to  be  found 
in  cases  of  severe  bleeding  like  the  two  referred  to  above. 
The  fact  that  the  vocal  cords  of  public  speakers  are  often 
habitually  red  must  not  be  overlooked  in  making  this 
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diagnosis.  There  may  at  times  be  local  desquamations 
in  patches  scattered  irregularly  over  the  surface  of  the 
mucous  membrane.  The  changes  in  the  interarytenoid 
space  are  usually  the  most  marked.  It  is  here  that  des- 
quamation is  more  apt  to  be  seen,  and  this  region  may  in 
the  later  stages  be  covered  by  a  tenacious  mucus.  In  the 
subglottic  variety  the  bulging  subglottic  mucous  mem- 
brane may  be  plainly  seen  when  the  cords  are  abducted. 

Differential  Diagnosis. — From  a  study  of  the  above- 
mentioned  subjective  and  objective  symptoms  the  diag- 
nosis should  easily  be  made.  The  possibility  of  diph- 
theria, measles,  scarlet  fever,  or  the  more  rare  eruptive 
fevers,  should  be  borne  in  mind.  In  the  adult  the  diag- 
nosis should  be  easy. 

The  prognosis  is  good  as  to  recovery.  The  disease  is 
never  fatal  in  adults  and  rarely  so  in  children,  but  if 
neglected  it  may  become  chronic  or  may  lead  to  trachitis 
or  bronchitis. 

Treatment. — In  the  early  acute  stages  topical  appli- 
cations must  be  used  with  great  care.     Catharsis  may  be 
promoted  by  the  mild  chloride  of  mercury  in  half-grain 
doses  combined  with  three  grains  of  bicarbonate  of  so- 
dium ;  this  to  be  repeated  every  two  hours  until  it  acts. 
The  old  "  cold  "  remedies,  quinine  and  Dover's  powder, 
may  be  tried,  together  with  a  hot  foot  bath  with  or  vrith- 
out  mustard.     A  pleasanter  and  often  more  efficient 
remedy  is  aconite  or  aconitine  in  full  physiological  doses. 
Local  treatment  consists  in  thorough  though  gentle 
cleansing  of  the  mucous  membrane  of  the  upper  respir- 
atory tract  followed  by  the  application  of  sedative  and 
astringent  medicines.   The  nose  and  naso-pharynx  should 
be  thoroughly  cleansed  by  means  of  an  alkaline  antisep- 
tic spray  such  as:IJ  Acidi  borici,  gr.  v.;  sodii  bicarb., 
gr.  X. ;  Listerine,  fl.  3  vi. ;  aquse  destillat.,  fl.  I  vi. ;  or  a  so- 
lution of  Seller's  tablets ;  or  diluted  Dobell's  solution  may 
be  used  for  this  purpose.     This  should  be  gently  blown 
out,  care  being  taken  to  allow  the  nostril  to  be  entirely 
free  from  external  pressure  during  the  blowing  process. 
If  the  nasal  mucous  membrane  is  turgescent,  a  second 
spray  should  be  used,  something  like  the  following: 
Cocaine  hydrochlorate,  gr.  iiss. ;  acidi  borici,  gr.  v. ;  aqute 
destillat,  fl.  I  i.     Just  enough  of  this  solution  should  be 
used  to  cover  the  turbinates  and  not  enough  to  pass  into 
the  throat.     This  should  be  allowed  to  rest  undisturbed 
for  five  minutes,  after  which  a  watery  solution  of  supra- 
renal powder  (gr.  x.-  §  i, )  should  be  gently  appUed  to 
the  turbinates  either  with  a  cotton-tipped  probe  or  in 
spray.     The  solution  of  suprarenal  powder  will  decom- 
pose in  a  few  hours,  unless  it  be  made  more  lasting  by 
an  addition  of  one-per-cent.  resorcin  or  of  some  other  pre- 
servative.    An  astringent  and  sedative  solution,  such  as 
the  following,  may  now  be  sprayed  into  the  pharynx  and 
mspired  into  the  larynx :  'B,  01.  gaultherise,  gtt.  iv. ;  zinci 
sulph.,  gr.  v.;  antipyrin,  gr.  xx.;  aquse  destillatoe,  fl.  ? 
1].     A  small  quantity  of  the  powdered  mild  chloride  of 
mercury  barely  sufficient  to  give  them  a  grayish  hue  may 
be  msufflated  over  the  turbinates,  and  finally  the  nares 
may  be  sprayed  with  an  oily  solution  of  R  Menthol 
(crystals),  gr.  v. ;  liq.  petrolei,  fl.  I  i. 
_  After  the  mucous  membrane  has  lost  the  extreme  sen- 
sitiveness of  the  early  stages  a  watery  solution  of  sul- 
phate of  zinc,  two  to  four  per  cent.,  may  be  gently  ap- 
plied to  the  laryngeal  mucous  membrane  on  a  curved 
cotton-tipped  probe.     The  above  local  treatment  is  usu- 
ally all  that  IS  necessary  in  these  cases  and  should  of 
course  be  carried  out  by  the  physician  himself     For 
home  use  the  compound  zinc  solution  above  mentioned 
may  be  of  service.     It  may  be  assisted  by  the  inhalation 
of  steam,  which  may  be  medicated  by  a  solution  such  as 
the  following:  IJ  Menthol,  gr.  xv. ;  ol.  eucalyptol    3  ii  ■ 
terebene    fl.  3    iij. ;  tr.  benzoin,  comp.,  fl.  I  iij.,  a  tea- 
spoonful  of  which  may  be  added  to  a  pint  of  boiling  water 
For  the  purpose  of  these  steam  inhalations  a  tin  cup  spirit 
lamp,  and  paper  cone  are  all  that  is  necessary     The  pa 
tient  should  not  be  allowed  to  expose  himself 'to  cold  air 
for  from  half  an  hour  to  an  hour  after  the  use  of  steam 
inhalations. 
The  ice  pack  or  Leiter's  coil  sometimes  aids  in  allaying 
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symptoms  in  the  subglottic  variety  of  acute  laryngitis. 
Applications  by  the  probe  may  be  carried  between  vocal 
cords  into  the  subglottic  region.  These  applications  may 
be  used  to  promote  emesis  in  the  croups  of  children  and 
are  superior  for  this  purpose  to  the  old-fashioned  ipecac 
and  mustard  given  internally,  as  they  give  the  desired 
local  effect  vv^ithout  the  constitutional  after-disturbances. 
Many  methods  have  been  suggested  hastily  to  clear  the 
throat  of  one  who  must  use  it  in  public.  None  of  them, 
however,  is  infallible,  and  all  of  them  are  to  be  discour- 
aged as  far  as  possible.  Rest  of  the  voice  and  body  in 
a  room  heated  to  a  temperature  of  about  70°  F.  is  amongst 
the  best  remedies  for  this.  The  air  should  be  properly 
renewed  and  kept  moist.  The  patient  should  drink 
freely  of  non-aerated  water.  The  emunctories  should 
be  properly  cared  for,  and  alcohol  and  tobacco  should  be 
interdicted.  The  local  treatment  outlined  above  should 
be  carried  out.  At  times  the  desired  effect  may  be  more 
quickly  attained  by  the  use  of  aconite  or  aconitine  to  the 
ph3rsiological  limit,  and  by  the  application  of  the  gal- 
vanic current  to  the  external  aspect  of  the  larynx. 

The  supraglottic  form  of  acute  laryngitis  in  children 
is  usually  trivial,  and  a  mild  spray  such  as  the  compound 
Listerine  mentioned  above  may  be  used  in  the  nose  and 
throat.  The  Politzer  bag  may  be  applied  to  one  nostril 
and  compressed  while  the  other  is  allovced  to  remain  un- 
obstructed ;  this  forces  the  secretions  from  the  nose  and 
naso-pharynx  through  the  unobstructed  nostril,  then  a 
large  soft  wad  of  cotton  on  the  applicator  may  be  soaked 
v?ith  a  one-  to  two-per-cent.  solution  of  sulphate  of  zinc 
and  pressed  against  the  pharyngeal  wall,  the  zinc  thus 
diffusing  itself  will  have  the  desired  effect  of  clearing  the 
throat  of  excessive  secretion.  The  child  should  be  kept 
in  a  room  the  temperature  of  which  is  maintained  at  70° 
F.  and  the  air  of  which  is  kept  moist  by  the  croup  kettle, 
slacking  lime,  or  some  similar  device.  Applications  of 
camphor  and  oil  of  amber,  or  simply  of  suet,  applied  lo- 
cally over  the  bridge  of  the  nose  and  the  laryngeal  region, 
will  sometimes  be  of  assistance  in  these  cases. 

In  the  more  serious  subglottic  variety  of  acute  laryn- 
gitis, or  pseudocroup,  in  children,  more  active  measures 
are  at  times  necessary.  The  routine  treatment  suggested 
above  may  be  preceded  by  a  general  hot  bath  to  which  a 
small  amount  of  mustard  has  been  added.  It  may  be  nec- 
essary to  pass  the  curved  cotton-tipped  probe  into  the 
larynx,  emesis  being  brought  about  in  this  way.  Hot 
water  may  be  applied  freely  to  the  external  throat  by 
sponge  or  cloths.  It  must  be  borne  in  mind  that  these 
so-called  croupy  children  have  some  defect  of  the  nose 
or  naso-pharynx,  and  these  defects  should  be  coiTected  in 
the  intervals  between  the  attacks.  As  an  adjuvant  to  the 
above  a  spray  of  suprarenal  solution,  gr.  x.-§  i.,  may 
be  used  in  the  croupous  child  every  two  or  three  hours. 
Hydrargyrum  cum  creta,  or  calomel  and  soda,  when  ad- 
niinistered  internally,  aid  materially  in  reducing  the  quan- 
tity of  exudate.  Tincture  of  chloride  of  iron  and  glycerin 
may  be  substituted  for  the  zinc  solution  used  above.  In 
the  more  severe  cases  tracheotomy  or  intubation  may  be 
necessary;  intratracheal  injections  of  menthol-creosote 
and  liq.  petrolei  may  at  times  be  of  use  in  these  cases  of 
the  subglottic  variety. 

(Edematous  Labyngitis  and  Phlegmonous  Laryn- 
gitis.—(Synonyms:  (Edema  glottidis;  oedema  of  the 
larynx,  acute  phlegmonous  laryngitis,  laryngeal  cellu- 
litis, purulent  or  suppurative  laryngitis.)  (Edematous 
laryngitis  is  an  acute  inflammation  of  the  laryngeal  mu- 
cous membrane,  which  is  characterized  by  serous  infiltra- 
tion into  the  areolar  tissue  of  the  mucous  membrane.  It 
IS  at  times  idiopathic,  or  it  may  have  a  local  cause,  or  it 
may  be  secondary  to  some  general  disease.  In  infected 
cases  there  may  be  pus  formation  resulting  in  the  so- 
called  phlegmonous  laryngitis,  the  suppuration  in  these 
cases  being  unilateral  as  a  rule.  (Edema  is  accompanied 
by  the  usual  symptoms  of  distress  caused  by  difficult 
breathing,  and  there  may  be  some  febrile  disturbances, 
rhis  disease  occurs  more  often  in  the  acute  form,  though 
It  may  at  times  become  chronic. 
Etiology.— Any  disease  which  causes  dropsy  or  anasar- 
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ca  In  other  parts  of  the  body  may  cause  an  oedema  of  the 
larynx.  It  has  been  said  to  occur  idiopathically,  but  this 
form  is  probably  the  angioneurotic  variety  of  Osier  and 
others.    Disease  of  the  kidneys  is  one  of  the  most  com- 


FiG.  3113.— General  (Edema  of  the  Larynx.    (Browne.) 

mon  causes,  since  it  is  prone  to  bring  about  a  venous  tur- 
gescence  in  this  region  as  well  as  elsewhere.  Diseases  of 
the  heart,  lungs,  or  liver  which  cause  excess  of  venous 
pressure  or  damming  back  of  the  blood  in  the  veins  and 
consequent  oozing  of  serum  into  the  areolar  tissue,  may 
also  bring  about  this  laryngeal  complication.  External 
traumatisms,  or  foreign  bodies  in  the  larynx  or  the  neigh- 
boring oesophagus,  or  the  inhalation  of  irritating  gases, 
vapoi-s,  or  fluids  are  at  times  causes.  The  oedema  may 
be  secondary  to  tuberculosis, 
syphilis,  scarlet  fever,  diph- 
theria, typhus  or  typhoid  fe- 
ver, smallpox,  or  streptococcal 
infections.  In  the  phlegmon- 
ous variety  some  septic  condi- 
tion is  likely  to  be  the  cause, 
such  as  erysipelas,  tonsillitis,  or 
nericervical  inflammation.  The 
angioneurotic  oedema  is  probably  caused  by  vaso-motor 
paresis  due  to  a  general  neurotic  condition. 

Paikology.-TheTe  is  a  primary  engorgement  of  the 
vessels  and  later  a  consequent  leakage  of  serum  into  the 
perivascular  areolar  tissue  ;  rarely  this  fluid  is  sangm^^ 
ecus.  This  leakage  is  naturally  greater  m  the  localities 
where  the  tissue  is  loosest  so  that  tl^^  mo«*  ^^^^^^^^^ 
swellings  are  in  the  ventricular  bands  and  tl^e  poster  or 
surface  of  the  epiglottis  and  to  a  lesser  degree  in  the  in- 
temrytenold  commissure.  The  epiglottis  is  nearly  alway 
involved,  while  the  vocal  cords  are  not  often  affected  nor 
is  the  subglottic  region  as  a  rule.  In  the  pWegmono^ 
variety  the  exuded   serum  undergoes  purulent  change 


Fig.  3114.— Subglottic  (Edema.    (Browne.) 

and  an  abscess  is  formed;  and  ^,l>!l«vi° fie  ordin^^^^^^^ 
rietv  the  swelling  is  symmetrical,  m  these  cases  it  is  usu 
Sl^unnatlial  (fig.  3114).  .  At  times  the  suiTOundmg 
ce/vical  tissues  may  become  infiltrated  with  serum_ 

Symptoms.-The  prominent  symptomsare  tlielyspn^a 
the  impairment  of  the  voice,  the  cough,  and  at  times 


orthopnoea.  The  dyspnoea  comes  on  suddenly  as  a  rule, 
reaching  its  height  in  about  thirty-six  hours  from  its  on- 
set. Inspiration  in  the  severe  forms  is  more  difiicult  than 
expiration,  owing  to  the  rolling  in  of  the  swollen  mucous 
covering  of  the  ventricular  bands  and  epiglottis.  The 
voice  becomes  deep  and  may  later  be  lost  entirely.  The 
cough  is  very  wheezy  and  labored,  brings  no  relief  from 
the  symptoms,  and  is  accompanied  by  but  little  expecto- 
ration. Pain  is  not  usually  present,  although  it  may  be 
experienced  on  swallowing  or  when  the  cervical  tissues 
become  infiltrated.  As  in  other  diseases  which  obstruct 
the  breathing,  the  patient  wears  an  anxious  look,  is  usu- 
ally restless,  and  is  more  comfortable  in  the  sitting  post- 
ure than  when  lying  down,  In  the  phlegmonous  variety 
there  is  apt  to  be  fever  or  even  a  chill.  The  laryngoscope 
reveals  a  swollen  mucous  membrane,  smooth,  glassy, 
and  semitranslucent,  not  unlike  the  appearance  of  a  myx- 
omatous polyp.  There  are  usually  three  prominent 
projecting  folds  formed  by  the  epiglottis  and  the  two 
aryepiglottic  folds.  Between  these  three  folds  is  a  tri- 
angular opening  in  which  it  is  at  times  possible  to  see 
the  true  cords  and  the  iuterarytenoid  commissure.  When 
the  use  of  the  laryngoscope  is  impracticable,  which  is 
rare,  a  digital  examination  may  be  necessary  to  disclose 
the  true  condition. 
The  diagrwsu  is  made  from  the  above  symptoms  and 

^^^J^eatment.—'nie  local  symptoms  should  be  relieved  by 
scarifications  which  may  be  made  with  the  laryngeal  scari- 
fier (Fig  3115)  or  with  an  ordinary  curved  bistoury  pro- 
tected close  to  the  point  with  a  wrapping  of  adhesive 
plaster.    A  solution  of  suprarenal  powder,  sulphate  ot 


i.-Gurdon  Buck's  Scariflcator  lor  (Edema  Glottidis.* 

zinc,  or  nitrate  of  silver  may  be  applied  to  the  swollen  mu- 
cous membrane.  External  applications  of  coldby  means 
of  the  ice  pack  or  Leiter's  coil,  may  be  of  service,     free 

*Thp  author's  description  ol  the  procedure  is  quoted  here  in  lull: 
"Thl  following  is  the  mode  of  pertorming  the  operation  of  scanfy- 
i-nir  as  emoloved  in  the  cases  ahout  to  he  related. 
^TOeTatlent  being  seated  on  a  chair,  with  his  head  thrown  hack 
»nrt  suDDorted  by  an  assistant,  he  is  directed  to  keep  his  mouth  as 
wide  open  E^possible;  and  if  there  he  any  difficulty  in  his  respect  a 
Sere  of  wood  an  inch  and  a  fourth  in  width  and  half  an  inch  in 
?hfpknes3  is  to  be  placed  edgewise  between  the  molar  teeth  of  the  left 
thickness,  IS  to  oepiace       b^^^^  ^^^^  .^  ^^^^  ^^       introduced  at  the 

right  angfe  of  the  mouth,  and  parsed  down  over  the  tongue  till  it  en- 

Ei^^yrartorxre'°e?iwvre'x^«^^^^^ 

'""  ThnfnK"  the  finger  serves  as  a  sure  guide  to  the  instrument  to 

KSaf'  ^'^m^vri.^rm-'of  Trkns"ac"^^^^^  of  the  American 
^iSsf^^SfaSJl  cases  Of  ^f-tousLaryng«is  Success- 

^^T^he^sS  knob  shown  in  ^^l^^^^X^^^.t'^JiC^mS^ti 
^^^^T^^^o^'S?^^  l^'^:^itT'ot'^i^e  instrument  has 
been  introduced. 
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diuresis,  catharsis,  and  diaphoresis  sliould  be  promoted. 
For  the  latter  purpose  pilocarpiae  may  be  administered. 
The  underlying  constitutional  symptoms  should  be 
treated  according  to  the  general  principles  laid  down  in 
each  case.  In  a  case  recently  seen  by  the  writer  prompt 
relief  of  the  laryngeal  condition  foliowed  artificial  pre- 
mature labor  which  was  induced  for  the  relief  of  the  kid- 
ney symptoms.  It  may  at  times  be  necessary  to  resort  to 
tracheotomy  or  Intubation  to  save  life.  In  these  cases 
the  former  is  usually  to  be  preferred,  as  the  relief  is  more 
rapid  and  is  usually  brought  about  with  less  inconveni- 
ence to  the  sufferer.  George  O.  Stout. 

LARYNX,  DISEASES  OF:  BURNS,  SCALDS,  AND 
INJURIES. — Severe  acute  inflammation  of  the  larynx, 
involving  the  submucous  areolar  tissue,  may  follow  the 
swallowing  of  very  hot  liquids  and  of  corrosive  poisons, 
the  inhalation  of  flame  or  of  highly  heated  air,  or  the 
impaction'of  a  foreign  body. 

The  pathological  condition  commonly  met  with  in  the 
three  accidents  above-named  is,  practically,  acute  laryn- 
geal oedema.  The  early  symptoms  are  pain,  dyspnoea, 
dysphagia,  aphonia,  and  shock.  Respiration  is  rapid  and 
stridulous,  the  face  pale  and  anxious,  and  the  patient 
very  restless.  The  symptoms  may  be  mild  at  first  but 
later  they  are  severe,  especially  after  the  ingestion  of 
caustic  liquids.  Often  osdema  of  the  larynx  and  fatal 
dyspnoea  rapidly  come  on,  or  serious  pulmonary  compli- 
cations quickly  follow. 

Mild  cases  may  end  in  recovery  in  a  few  days.  Death 
is  apt  to  occur  in  from  one  to  two  days  from  dyspnoea  or 
shock,  or  later  from  laryngitis,  bronchitis,  or  pneumonia. 
The  inhalation  of  flame  or  of  steam  is  always  a  very  serious 
complication  of  the  other  injuries,  owing  to  the  general  de- 
pression and  the  mental  shock  which  are  likely  to  accom- 
pany such  cases.  Treatment  should  be  at  once  instituted. 
Absolute  quiet  should  be  secured,  digestion  regulated, 
strength  supported,  and  the  patient  carefully  watched 
for  the  development  of  laryngeal  and  pulmonary  symp- 
toms. Many  writers  recommend  the  administration  of  a 
dose  of  calomel  at  the  outset. 

The  sucking  of  cracked  ice,  the  administration  of  a 
non-depressant  emetic,  and  thorough  scarification  of  the 
oedematous  tissue,  as  described  in  the  preceding  article, 
have  been  highly  recommended.  Applications  of  cocaine 
must  be  used  with  great  caution,  on  account  of  the  de- 
pressing effect  of  this  drug  upon  the  heart.  Extract  of 
the  suprarenal  glands  is  very  valuable.  Of  course,  in  case 
of  the  impaction  of  a  foreign  body  the  offending  object 
must  be  removed.  Too  much  stress  cannot  be  laid  upon 
the  necessity  for  energetic  treatment,  and  when  the 
symptoms  are  urgent,  immediate  recourse  should  be  had 
to  tracheotomy  or,  better  still,  to  intubation  of  the 
larynx  after  the  method  of  O'Dywer  (see  Intubation). 

Laryngitis  from  corrosive  poisoning  is  frequently  fol- 
lowed by  extensive  sloughing,  and  eventually  by  cica- 
tricial contraction  which  may  require  more  or  less  im- 
portant surgical  treatment  for  its  relief.  (See  Larynx 
Diseases  of:  Stenosis.)     -  D.  Bryson  Delamn.    ' 

■r}-^^''^'  DISEASES  OF:  CHRONIC  INFLAMMA- 
TION.—Ihere  IS,  to  say  the  least,  some  diversity  of  opin- 
ion as  to  the  etiology  of  chronic  laryngitis— this  diversity 
bemg  mainly  as  to  whether  the  chronic  form  is  a  second- 
ary stage  or  a  sequel  of  the  acute  attack  or  attacks  or 
whether  it  results  from  the  propagation  downward  of  the 
same  disease  of  the  naso-pharynx. 

Seller  evidently  adheres  to  the  first  supposition,  viz 
that  the  acute  attack  passes  into  the  chronic,  particularly 
in  any  case  of  depression  of  the  general  system;  but  he 
also  admits  that  nasal  obstruction  or  misuse  or  abuse  of 
the  voice  may  lead  up  to  the  same  condition 

Cohen  speaks  of  the  development  of  chronic  laryngitis 
from  a  senes  of  attacks  of  acute  laryngitis  as  a  very 
rare  occurrence,  but  he  believes  that  it  may  be  caused 
by  phthisis,  syphilis,  or  carcinoma,  or  may  occur  as  an 
extension  from  bronchitis  or  tracheitis,  and  he  thinks  it 
IS  frequently  idiopathic. 
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Mackenzie  seems  to  lean  about  equally  to  both  views, 
for  he  says  that  the  disease  may  be  a  result  of  the  acute 
lesion  or  be  due  to  propagation  from  the  pharynx.  He 
also  goes  minutely  into  a  consideration  of  many  other 
causes,  such  as  the  prolonged  use  of  the  voice  as  in  the 
case  of  clergymen  and  singers,  the  abuse  of  alcohol,  the 
elongation  of  the  velum,  the  breathing  of  impure  or  dusty 
air,  the  change  of  the  voice  in  boys  at  puberty,  and  in  the 
aged,  etc.,  and  he  further  states  that  it  may  be  an  accom- 
paniment of  syphilis,  phthisis,  carcinoma,  polypi,  etc. 

Of  the  later  writers  Coakley — who  divides  chronic 
laryngitis  into  an  hypertrophic  and  an  atrophic  form, 
and  also  into  various  other  sub-forms  according  to  the 
particular  seat  of  inflammation,  whether  above  or  below 
the  vocal  cords — believes  that  the  chronic  laryngitis  oc- 
curs either  as  a  sequel  of  the  acute  form,  or  as  a  result  of 
nasal  catarrh,  gout,  rheumatism,  syphilis,  the  inhalation 
of  dust,  alcoholism,  etc.,  and  he  expresses  no  particular 
preference  for  either  view. 

Newcomb  mentions  as  causes  all  affections  of  the  upper 
air  passages  such  as  atrophic  and  hypertrophic  disease  of 
the  nose,  pharynx,  and  tonsils,  and  all  impediments  to 
normal  respiration,  the  continued  respiration  of  irritating 
substances,  the  excessive  use  of  tobacco  and  alcohol 
(their  moderate  use  he  does  not  think  responsible),  severe 
or  prolonged  vocal  exertion — such  as  speaking  in  the  open 
air  to  large  crowds,  faulty  methods  in  singing  or  speak- 
ing, etc. — and  abnormal  conditions  of  the  digestive  ap- 
paratus. 

Shurley,  who  divides  the  subject  into  many  heads,  ad- 
mits that  in  the  greater  number  of  cases  chronic  laryngitis 
arises  secondarily  to  acute  inflammation  or  other  injury 
to  the  larynx.  He  says  it  occurs  most  frequently  between 
the  ages  of  eighteen  and  fifty  years,  commonly  as  a  se- 
quel to  one  of  the  exanthemata,  or  as  an  accompaniment 
of  the  change  of  the  voice  at  puberty,  or  in  old  age. 
Sex  and  occupation  play  an  important  part  in  the  causa- 
tion, the  occupations  of  the  male  being  much  more  apt 
to  produce  abuse  of  the  voice,  and  he  is  also  more  ex- 
posed to  the  weather,  to  excesses  in  the  use  of  tobacco 
and  alcohol,  etc.  He  says  that  chronic  laryngitis  may 
also  occur  as  a  direct  extension  of  disease  of  the  nose, 
naso-pharynx  and  pharynx,  tonsils,  or  lingual  glands. 
Shurley  appears  to  believe  somewhat  in  heredity,  while 
not  quite  acknowledging  the  existence  of  a  catarrhal  di- 
athesis which  the  French  (according  to  Beverley  Robin- 
son) believe  in.  Nephritis  and  ovarian  disease  are  cited 
by  him  as  causes,  also  rheumatism  and  lithsemia. 

Endeavoring  to  assimilate  the  various  ideas  of  these 
SIX  undoubted  authorities,  besides  many  other  writers 
whom  I  might  quote,  I  would  say  that  the  chronic  form 
ot  laryngitis  is  often  the  final  ending  of  one  or  more 
acute  attacks;  and  also  that  it  is  diflicult  to  conceive  of 
any  variation  from  perfect  health  or  perfectly  normal 
habits,  which  may  not  cause  chronic  laryngitis.  There 
are,  furthermore,  cases  which  appear  to  arise  from  no 
assignable  cause  whatever. 

Pathology.- If  it  be  admitted,  then,  that  repeated 
attacks  ot  acute  laryngitis  eventuate  in  the  chronic  form 
It  IS  during  these  acute  conditions  that  hypertrophic 
changes  take  place  in  the  mucous  membrane  of  the 
larynx,  these  changes  varying  with  the  locality.  The 
small-celled  infiltration,  from  whatever  cause  arising 
does  not  undergo  complete  absorption  and  is  also  assB- 
ciated  with  prohferation  of  connective  tissue;  conse- 
quently each  recurrent  attack  increases  the  formation  of 
new  tissue. 

_  The  histological  manifestations  are  generally  the  same 
in  all  forms  Although  the  chronic  hypertrophy  may  be 
difl^use  in  all  parts  of  the  larynx,  yet  there  will  usually 
be  some  particular  spot  where  its  greatest  development 
will  be  attained. 

In  the  chronic  hypertrophic  form  the  inflammatory  Jt 
changes  are  found  chiefly  in  the  connective  tissue  beneath 
the  epithelium,  being  more  developed  in  the  vicinity  of 
blood-vessels  and  the  efferent  gland  ducts.  There  may 
also  be  thickening  of  the  perichondrium  and  cartilages. 
Ihere  may  have  been  metaplasia  of  the  epitheliurn— a 
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cliange  to  stratified  pavement  epithelium,  which  in  some 
old  cases  may  be  composed  of  from  fifteen  to  twenty  lay- 
ers. The  epithelium  is  infiltrated  with  leucocytes  most 
abundantly  in  those  places  where  the  tissue  underneath 
shows  great  infiltration. 

The  membrana  propria  may  be  thickened  and  fibrillary 
Beneath  the  statifled  cylindrical  epithelium,  the  papillsB 
of  the  mucosa  show  proliferation  and  branching,  and 
may  form  prominences.  The  connective  tissue  of  the 
papillte  is  soft,  poor  in  fibres,  and  shows  a  marked  infil- 
tration with  leucocytes.  The  submucosa  is  in  general 
much  altered,  but  the  inflammatory  process  varies  iu  in- 
tensity in  diflierent  places.  The  round-celled  infiltration 
appears  at  times  diffuse,  or  at  others  circumscribed  in 
the  form  of  nodules,  most  conspicuously  around  the 
efferent  ducts  of  the  glands.  It  appears  hard,  compact, 
markedly  fibrillary,  containing  only  a  few  spindle  cells.' 
Some  of  the  cells  show  hyaline  degeneration. 

The  blood-vessels  are  in  general  large  and  thin-walled, 
well  filled  with  blood,  except  where  the  mucous  mem- 
brane has  undergone  fibrous  degeneration.  The  mucous 
glands  may  exhibit  hyperplasia.  The  epithelial  cells 
may  .show  a  high  degree  of  mucous  degeneration.  The 
perichondrium,  in  the  regions  corresponding  to  the  most 
marked  alterations  of  the  mucous  membrane,  may  be  in- 
filtrated with  leucocytes  and  show  hypertrophy  of  the 
cartilage. 

Symptoms.— Among  the  most  noticeable  is  a  huskiness 
or  want  of  clearness  of  the  voice,  which  is  realized  more 
in  the  speaking  than  in  the  singing  voice.  Sometimes 
the  voice  may  be  momentarily  cleared  by  taking  food, 
acid  fruit,  or  a  little  water,  but  this  relief  will  be  only 
temporary,  and  at  night  particularly  the  voice  will  be 
worse.  In  singers  the  range  of  the  voice  is  diminished. 
There  is  sometimes  a  slight  cough,  but  an  inclination  to 
clear  the  throat  by  swallowing  is  almost  ever  present. 

The  subjective  symptoms  are  more  a  sense  of  fatigue 
in  speaking  than  absolute  pain.  I  have  known  of  cases 
in  which  I  have  said  to  a  singer,  "  You  are  hoarse,  your 
voice  must  be  off " ;  the  reply  would  be,  "  Oh,  no,  I  can 
sing  very  well " — and,  on  singing,  the  greater  tension  put 
upon  the  laryngeal  muscles  would  result  in  the  voice  be- 
coming quite  clear,  but  it  would  lapse  again  into  hoarse- 
ness when  conversation  was  resumed.  Later  on  in  the 
course  of  the  disease,  cough  is  a  more  constant  symptom, 
but  implication  of  the  trachea  and  bronchi  may  be  sus- 
pected if  expectoration  is  profuse. 

The  cause  of  the  hoarseness  has  been  variously  stated 
by  different  authors,  some  believing  it  to  be  due  to  dry- 
ing and  want  of  lubrication  of  the  parts,  others  to  per- 
ipheral nerve  pressure  and  also  to  mechanical  interference 
due  to  the  hyperplasia.  This  hoarseness  may  so  greatly 
increase  in  the  later  stages  that  the  voice  may  be  entirely 
lost,  and  then  the  effort  to  produce  sound  by  forcing  a 
large  air  column  through  the  larynx  will  be  followed  by 
great  fatigue,  sometimes  by  an  aching  pain  in  the  chest 
or  larynx.  There  may  sometimes  be  quite  a  lancinating 
pain  in  the  larynx  during  respiration  and,  as  the  patient 
expresses  it,  the  air  seems  to  cut  as  it  passes. 

Diagnosis. — On  laryngoscopic  examination  the  most 
noticeable  symptom  is  congestion,  well  marked  over  the 
arytenoids,  aryepiglottic  folds,  and  ventricular  bands, 
of  rather  a  dusky  red  but  not  so  high  colored  on  the  vocal 
cords,  and  giving  the  impression  of  slight  swelling  in  the 
hypertrophic  form  or  the  converse  in  the  atrophic.  The 
presence  of  mucus  is  uncertain,  but  it  is  apt  to  be  of  a 
sticky,  ropy,  tenacious  character,  and  cannot  always  be 
removed  with  the  spray.  The  edges  of  the  cords  appear 
roughened  and  sometimes  greatly  relaxed,  or  even  cres- 
centic  in  form.  In  some  cases  there  is  the  appearance 
of  interarytenoid  thickening,  which  seems  to  prevent  the 
approximation  of  the  cords  and  thus  produces  the  hoarse- 
ness already  referred  to.  In  the  ulcerative  or  hemor- 
rhagic variety,  in  addition  to  the  swelling  and  conges- 
tion, there  may  be  shallow  erosions  or  excoriations,  for 
morning  cough,  accompanied  by  an  expectoration  of  mu- 
cus, streaked  or  tinged  with  slight  traces  of  blood,  is  com- 
mon in  chronic  laryngitis.     In  the  atrophic  form,  added  ' 


to  a  wastmg  of  the  tissues,  there  is  usTially  a  drying  of 
the  mucus  on  the  surface,  particularly  in  the  commis- 
sures. 1  his  inspissated  mucus  will  sometimes  have  to  be 
removed  with  the  cotton-covered  applicator,  or  after 
spraying  with  some  alkalin('  solution  it  may  be  expelled 
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like  a  cast  of  the  parts ;  or  it  may  be  expelled  in  smaller 
pieces  which  sometimes  have  the  well-known  odor  of 
similar  crusts  in  the  nasal  fossae. 

COUKSB    OP    THB    DISEASE     AND     PROGNOSIS. —If    the 

chronic  inflammation  is  confined  to  the  larynx,  an  un- 
complicated case  may  run  along  for  years  without  occa- 
sioning any  great  discomfort,  and  it  may  after  that  be  re- 
lieved or  cured  by  treatment;  but  the  tendency  is  to 
spread  downward,  where  it  becomes  a  chronic  bronchitis 
and  perhaps  in  time  prepares  the  way  for  an  implan- 
tation of  tubercle  bacilli  either  in  the  bronchi  or  in  the 
larynx,  it  being  well  known  that  diseased  tissue  offers 
the  best  conditions  for  receiving  these  germs.  The  ma- 
jority of  these  cases  of  laryngitis  do  not,  however,  by 
any  means  have  this  gloomy  termination. 

The  great  majority  of  patients  with  chronic  laryngitis 
are  never  cured ;  they  may  get  better  for  a  while,  per- 
haps, during  warm  weather,  but  they  are  never  quite 
cured,  and  when  the  cold  weather  comes  the  symptoms 
return;  and  probably  the  next  season  of  amelioration 
will  not  be  for  so  long  a  period.  And  so,  after  a  while, 
there  is  no  period  of  ease,  and  the  condition  is  always 
just  the  same. 

Treatment. — An  immense  amount  has  been  written 
upon  the  treatment  of  chronic  laryngitis.  According  to 
Newcomb  and  also  Shurley  both  general  and  local  treat- 
ment should  be  pursued.  All  "  bad  habits  "  should  be 
abandoned.  If  a  smoker,  the  patient  should  not  smoke ; 
if  a  drinker  he  should  cease  drinking.  If  there  is  any 
abdominal,  visceral,  vesical,  or  uterine  abnormality  it 
should  be  thoroughly  cured  first,  in  order  to  permit  of  a 
cure  of  the  laryngitis.  If  there  is  obstruction  of  the  up- 
per air  passages,  the  nose  or  pharynx,  these  crooked  paths 
should  be  made  straight,  and  then,  in  mild  cases,  after 
all  this  has  been  done  the  laryngitis  may  subside  without 
much  local  treatment.  In  cases  in  which  physical  and 
moral  reforms  are  impossible  or  in  which  the  patient  can- 
not be  confined  in  prison  (see  Shurley  on  the  treatment  of 
chronic  laryngitis),  something  constitutionally  may  be 
accomplished  by  drugs.  Iodine,  by  reason  of  its  action 
on  the  mucous  membrane;  deservedly  holds  the  first 
place,  and  of  the  forms  of  iodine  the  syrup  of  hydriodic 
acid  is  certainly  preferable.  In  my  experience  the  great- 
est drawback  to  the  use  of  iodine  is  the  iodine  rash,  which 
seems  almost  always  to  follow  its  use  except  in  specific 
cases.  "Muriate  of  ammonia  is  also  of  some  value.  Shur- 
ley suggests  mineral  waters,  and  Professor  Niemeyer's 
drink  of  Vichy  water  and  hot  milk  is  at  least  pleasant. 
Galvanism  is  advocated  by  some,  but  I  have  found  it 
quite  as  useless  as  in  the  cases  of  chronic  pharyngitis  and 
anosmia  from  nasal  catarrh. 

In  the  matter  of  local  treatment,  topical  applications 
are  preferable  to  sprays,  for  with  these  one  can  touch  ex- 
actly the  points  desired,  and  much  stronger  medication  can 
be  used  than  when  the  whole  surface  is  irrigated  with  a 
solution.  Of  course  the  parts  should  be  previously  pre- 
pared for  these  applications  by  spraying  them  with  a 
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mild  solution  of  cocaine  (3  to  5  percent.).  Nitrate  of 
silver  in  its  varying  solutions  (5,  10,  or  30  grains  to  the 
ounce  of  water)  is  a  very  old  l)ut  very  reliable  remedy. 
The  glycerite  of  tannin,  or  a  mixture  of  iodine  and 
glycerin  (  3  iss.  to  glycerin  J  ij.)  is  efficacious.  In  the 
Transactions  of  the  American  Laryngological  Associa- 
tion (1883, 1888),  Dr.  J.  O.  Roe,  of  Rochester,  says,  after 
considering  the  various  systemic  conditions  which  may 
predispose  to  chronic  laryngitis :  "It  will  be  found  that 
local  medication  is  the  plan  not  only  more  generally 
successful  than  all  others  when  the  various  associated 
and  contributing  conditions  are  duly  considered  and 
treated  therewith  .  .  .  Cases  which  had  not  been  im- 
proved by  general  medication  alone  have  yielded  a 
ready  obedience  to  the  applications  of  medicaments 
topically  applied  to  the  larynx." 

Dr.  Charles  E.  Sajous,  under  the  head  of  "  Treatment 
of  Chronic  Laryngitis  by  Chromic  Acid, "  quoting  from 
Dr.  Carlo  Labus,  of  Milan  (1880),  speaks  of  the  process 
of  flaying  the  vocal  bands  or  denuding  them  of  their  mu- 
cous membrane,  and  of  the  numerous  cures  of  laryngitis 
and  the  accompanying  hoarseness  thereby  obtained. 
This  mode  of  treatment  was  also  extolled  by  Massini 
in  1888,  but  the  procedure  was  apparently  abandoned 
on  account  of  the  harshness  of  the  operation.  Sajous 
mentions  the  fact  that  in  these  chronic  cases,  during  an 
exacerbation,  the  edges  of  the  coi-ds  are  irregular  and 
dentated,  and  he  states  that  it  is  in  this  class  of  cases 
that  vigorous  treatment  is  required.  He  hesitates  to  use 
the  flaying  process  on  account  of  the  liability  to  hem- 
orrhage, and  the  solid  stick  of  nitrate  of  silver  or  the  gal- 
vanocautery  on  account  of  the  tendency  to  produce  hard 
nodules  of  scar  tissiie  on  the  edges  of  the  vocal  cords. 
He  advocates  first  preparing  the  larynx  by  applications 
of  resorcin  followed  by  belladonna.  A  twenty -five-per- 
cent, solution  of  cocaine  is  applied  to  the  larynx  at  the 
time  of  operation,  and  then  a  covered  probe  on  which 
chromic  acid  has  been  fused  is  applied  to  the  vocal  cords, 
but  not  to  their  edges.  This  is  repeated  at  subsequent 
visits  until  the  whole  surface  is  cauterized. 

Trachoma  of  thb  Vocal  Bands. —(Synonyms:  Chor- 
ditis  nodosa,  chorditis  tuberosa,  singers'  nodes,  vocal  nod- 
ules.) The  various  names  applied  to  this  lesion  are  cer- 
tainly confusing.  Dr.  Charles  H.  Knight,  of  New  York 
in  a  paper  on  "Vocal  Nodules"  (Transactions  of  the 
American  Laryngological  Association,  1901)  says :  "  The 
term  '  vocal  nodules  '  has  already  been  applied  by  Els- 
berg  to  certain  anatomical  formations  in  the  larynx,  but 
confusion  is  not  likely  to  arise  since  its  use  in  the  latter 
sense  has  not  been  generally  adopted.  The  term  'sing- 
ers' nodules  '  implies  a  professional  factor  by  no  means 
always  present.     A  large  proportion  of  these  cases  in  my 


Fig.  3117.  -singers'  Nodes.    (Copied  from  a  photograph  bv  Dr  T  R 
French,  of  Brooklyn,  N.  Y.)  "iui.i..is,. 

experience  have  been  in  those  who  use  the  voice  in  sine- 
mg  but  little,  or  not  at  all.  '  Chorditis  tuberosa '  sug- 
gests an  inflammatory  origin,  whereas  marked  hyperEemia 
even  IS  rather  an  exceptional  feature.  '  Trachoma  of  the 
vocal  bands   and  Pachydermia  laryngis '  are  terms  used 

416 


to  designate  processes  histologically  allied  to  vocal  nod- 
ules, but  very  different  in  their  clinical  aspects. " 

On  the  other  hand.  Dr.  Clarence  C.  Rice,  of  New  York 
(Transactions  of  the  American  Laryngological  Associ- 
ation, 1900,  and  the  subsequent  discussion),  says  that 
under  the  name  "chorditis  tuberosa"  this  pathological 
condition  of  the  vocal  apparatus  is  of  interest  to  the 
laryngologist  because  it  occurs  frequently  in  public 
speakers,  singers,  and  actors.  He  quotes  from  Turck, 
who  used  the  same  name:  " He  says  he  had  noticed  four 
cases  of  this  peculiar  inflammation  of  the  vocal  bands  in 
singers."  Rice  subsequently  states  that  out  of  eight 
cases  observed  by  him  six  were  in  singers ;  the  remain- 
ing two  cases  were  in  people  who  used  their  voices  more 
than  in  ordinary  conversation — one  a  Hebrew,  who  read 
aloud  some  religious  ceremony  every  week,  and  the  other, 
the  foreman  of  a  large  number  of  laborers,  who  was  in 
the  habit  of  shouting  to  his  men.  The  six  singers  were 
all  sopranos.  In  the  subsequent  discussion  Dr.  West- 
brook,  of  Brooklyn,  reported  the  case  of  a  lady  who  was 
not  a  singer,  but  was  a  great  talker. 

Etiology.— UnAei  the  head  of  "singers'  nodes,"  Dr. 
Frederick  I.  Knight,  of  Boston  (Transactions  of  the 
American  Laryngological  Association,  1894)  gives  such 
a  clear  description  of  this  lesion  as  it  has  come  under  his 
observation  that  I  cannot  do  better  than  to  quote  from 
his  article :  "  The  affection  of  which  I  wish  to  say  a  few 
words  consists,  as  I  have  seen  it,  of  a  small  ovoid  nodule 
situated  on  the  edge  of  one  or  both  vocal  cords  at  about 
the  junction  of  the  anterior  and  middle  thirds,  and  can 
usually  be  attributed  to  extraordinary  or  improper  use 
of  the  voice.  It  has  been  described  as  one  of  the  condi- 
tions found  in  chronic  laryngitis,  and  also  as  trachoma  of 
the  vocal  cord,  and  as  chorditis  tuberosa ;  it  occurs,  how- 
ever, as  has  been  pointed  out  by  Rice,  as  a  primary  affec- 
tion, with  or  without  laryngitis.  The  cases  of  Tilrck 
presented  multiple  granulations,  not  only  on  the  edge 
but  on  the  upper  surface  of  the  cords.*  The  single  nod- 
ule on  one  or  both  cords,  although  it  may  be  pathologi- 
cally the  same,  constitutes  clinically  a  distinct  affection 
and  is,  I  think,  entitled  to  a  separate  designation." 

My  personal  experience,  and  I  have  had  several  cases, 
is  that  this  affection  consists  of  the  single  or  bi-cordal 
nodule  usually  situated  at  the  junction  of  the  anterior 
and  middle  thirds  of  one  or  both  vocal  cords,  and  is 
found  in  those  larynges  which  have  been  either  overex- 
erted or  wrongly  used  by  shouting  or  singing  too  high, 
or  in  those  belonging  to  persons  who  have  indulged  in 
singing  when  not  knowing  how  to  sing. 

Finally,  when  looking  at  the  causation  of  this  lesion, 
we  must  not  overlook  the  fact  that  it  is  sometimes  asso- 
ciated with  tuberculosis,  and  also  that  the  presence  of 
hypertrophied  tissue  at  the  base  of  the  tongue  seems  to 
be  a  cause. 

Pat7iology.~Bome  confusion  exists  with  regard  to  the 
conceptions  of  the  nature  of  the  so-called  vocal  nodules. 
Three  hypotheses  have  been  brought  forward : 

1.  Physical,  ».«.,  mechanical,  friction  of  the  margins  of 
the  cords  at  points  determined  by  swelling  of  the  vocal 
cords. 

3.  Physiological.  The  vibrating  nodes  of  the  vocal  cords, 
being  points  of  the  most  violent  action,  are  predisposed 
to  the  formation  of  the  nodules. 

3  Anatomical.  The  vocal  nodules  stand  in  relation  to 
a  gland  situated  at  the  posterior  end  of  the  free  portion 
immediately  under  the  margin  of  the  cord. 

The  present  consideration  is  hmited  to  those  cases  which 
are  dependent  upon  hypertrophy  of  the  epithelium.  The 
swellings  are  composed  of  stratified  pavement  epithelium, 
ranging  in  thickness  from  10  to  40  /i,  due  to  a  consider- 
able increase  in  the  layers  of  polyhedral  and  cylindrical 
cells.  At  the  level  of  the  polyhedral  layer  the  protoplas- 
mic substance  is  well  marked,  the  nuclei  are  large,  and 
stain  well  by  carmine.  The  cells  are  intimately  con- 
nected with  each  other  by  a  protoplasmic  substance  and 
prickle  cells   without  the    interposition   of  leucocytes. 

*  This  Is  evidently  a  description  of  pachydermia. 
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The  chorion  is  composed  of  fusiform  cells  with  bipolar 
prolongations,  which  one  may  follow  over  an  extent  of 
60^.  The  deeper  layeis  of  the  section  show  a  few 
strands  of  elastic  fibres.  There  is  no  actual  papillary 
kyer  present.  The  fibro-elastic  chorion  is  thickened  and 
distinctly  less  vascular  than  normal.  In  some  cases  a 
process  of  degeneration  and  cyst-formation  occurs 

jSyroptoms.— Hoarseness,  even  aphonia,  in  singers' 
nodes  comes  on  very  suddenly,  following  quickly  upon 
the  voice  strain,  and  it  is  accompanied  by  a  good  deal  of 
laryngitis  of  the  acute  form,  and  want  of  tone  in  the 
tensors.  The  edges  of  the  cords  look  flabby,  perhaps 
each  cord  will  be  bicrescentic  in  outline  and  at  the  junc- 
tion of  the  horns  of  each  crescent  will  be  seen  the  little 
node.  In  phonation  this  node  strikes  its  fellow  of  the 
opposite  cord,  or  the  edge  of  the  cord  if  there  is  no  fel- 
low ;  but  the  edges  of  the  cords  do  not  approximate,  and 
thus  the  aphonia  is  produced.  Time  and  vicarious  action 
of  the  otlier  cord  will  to  some  extent  modify  this  aphonia 
particularly  in  singers  who,  when  well  trained,  have  such 
wonderful  control  over  the  action  of  the  larynx. 

Prognosis.— The  prognosis  depends  largely  upon  the 
ability  of  the  patient  to  rest  the  voice,  and  whether  the 
lesion  is  a  recent  one  or  not.  It  is  like  the  law  of  storms : 
"long  foretold,  long  last— quick  coming,  soon  past." 

Treatment. — The  most  important  thing  is  rest  for  the 
voice,  and  many  cases  are  cited  in  which  the  nodules  have 
spontaneously  disappeared  under  complete  rest.  This, 
however,  is  denied  by  Capart,  who  says  he  has  never  seen 
the  slightest  benefit  from  rest.  Charles  H.  Knight  and 
Holbrook  Curtis  advocate  vocal  exercises,  or  courses  of 
elocution  performed  in  about  the  following  way :  "  The 
first  point  Insisted  upon  is  a  correct  method  of  breathing. 
The  upper  ribs  are  raised,  the  chin  is  depressed,  and  res- 
piration carried  on  by  the  diaphragm  and  low£r  ribs ;  an 
effort  is  made  to  focus  tones  in  the  face,  producing  them, 
as  it  is  expressed,  '  dans  le  masque. '  The  word  or  sylla- 
ble used  is  'Ma,"  or  'Man,'  the  'M'  of  course  being 
formed  while  the  lips  are  closed.  The  muscles  of  the 
pharynx  and  neck  are  thus  supposed  to  be  completely 
relaxed  and  the  vocal  bands  to  be  in  a  state  of  greatest 
possible  tension.  A  peculiar  tickling  vibration  of  the 
lips  against  the  incisor  teeth  can  be  felt  during  the  hum- 
ming '  m '  sound,  provided  the  muscles  about  the  mouth 
are  properly  relaxed.  Most  remarkable  results  from  the 
practice  of  these  vocal  gj^mnastics  are  claimed  in  various 
laryngeal  derangements  due  to  misuse  or  fatigue  of  the 
voice. "  "  Capart  divides  treatment  of  vocal  nodules  into 
hygienic,  medical,  and  operative.  Sprays  and  insuffla- 
tions of  astringents  and  antiseptics  he  looks  upon  as  use- 
less, and  chemical  caustics  like  nitrate  of  silver  and  chro- 
mic acid  he  discards  on  account  of  the  risk  of  their 
difllusion.  Ablation  of  the  growth  with  a  fine  delicate 
forceps,  or,  if  that  is  impossible,  its  destruction  with  the 
galvano-cautery  is  recommended.  He  warns  against  the 
so-called  punch  forceps,  lest  an  excessive  amount  of  tis- 
sue be  removed  and  the  voice  irreparably  damaged." 

Change  of  the  method  of  singing  may  in  some  instances 
conduce  to  a  cure.  Change  of  climate  is  also  suggested. 
Absolute  silence,  though  generally  recommended,  will 
be  found  difficult  to  enforce.  And  the  difficulty  of 
operating  on  so  small  a  neoplasm  without  injuring  the 
surrounding  cord  must  be  borne  in  mind.  C.  H.  Knight 
saw  considerable  improvement  in  one  of  his  cases  follow- 
ing the  instillation  of  adrenalin  chloride,  1  to  5,000,  carried 
on  daily  for  a  period  of  three  weeks.  C.  C.  Rice  (discus- 
sion of  Dr.  C.  H.  Knight's  paper,  Transactions  of  the 
American  Laryngological  Association,  1901)  states  that  he 
has  had  a  few  cases  which  have  done  well  under  treat- 
ment with  chromic  acid,  and  he  prefers  this  to  the  gal- 
vano-cautery. 

Pachydermia  Labyngis.— There  is  one  form  of  pachy- 
dermia, of  syphilitic  origin,  which  I  shall  not  touch  upon, 
as  it  will  be  treated  of  in  connection  with  syphilitic  peri- 
chondritis of  the  larynx.  The  form  with  which  we  have 
to  deal  here  is  probably  of  inflammatory  origin,  accord- 
ing to  Virchow;  or  is  caused  by  friction,  according  to 
Schr5tter.  However,  it  is  a  form  of  chronic  laryngitis, 
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and  is  seen  in  those  cases  in  which  laryngitis  is  either 
chronicor  recurrent  in  form,  and  has  been  present  for  a 
long  period  of  time. 

Cases  which  I  have  seen  have  been  in  persons  who  have 
lound  It  necessary  to  use  the  voice  while  suffering  from 
acute  laryngitis,  not  necessarily  straining  the  throat  by 
pitching  the  voice  too  high,  as  in  the  case  of  chorditis 
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tuberosa,  but  merely  using  the  voice  when  it  should  have 
been  at  rest.  The  theory  of  the  causation  by  friction 
hardly  seems  tenable,  for  the  reason  that  the  "  plaques  " 
and  enlargements  seldom  form  on  the  free  edges  of  the 
cords,  but  usually  on  the  aryepiglottic  folds,  where  fric- 
tion is  very,  shght.  This  observation  as  regards  location 
is  tliat  held  by  E.  Meyer  and  P.  Ber^engrlin. 

On  laryngoscopic  examination  the  cords  are  seen  to  be 
thickened  and  there  is  a  want  of  approximation  in  their 
entire  length,  a  condition  which  is  largely  due  to  the 
thickening  in  the  posterior  commissure,  as  well  as  to  the 
irregular  growths  which  may  be  seen  there.  These  flat- 
tened and  irregular  nodules  are  not  at  all  of  the  same  size 
or  shape  as  the  singers'  nodes  (which  are  small  and  round 
like  large  pinheads),  but  are  more  hke  flattened  warts. 
From  these  warts  as  a  centre  patches  of  thickened  mem- 
brane of  a  grayish-pink  color  extend  outward,  and  are 
always  raised  above  the  surface  of  the  surrounding  mu- 
cous membrane.  Occasionally  these  patches  are  present 
by  themselves  and  not  connected  with  the  warty 
growths. 

Symptoms. — This  being  a  form  of  chronic  laryngitis, 
the  symptoms  are  necessarily  similar,  and  it  is  only  on 
lar3'ngeal  examination  that  the  lesion  will  be  recognized. 
Hoarseness,  and  hoarseness  of  a  most  persistent  charac- 
ter, is  generally  observed,  and  there  ^re  great  dryness  and 
some  little  soreness  of  the  throat.  'There  will  be  exacer- 
bations of  the  hoarseness,  it  frequently  getting  some- 
what better,  but  never  disappearing  completely. 

After  persistent  efforts  to  make  themselves  heard  the 
patients  often  experience  great  fatigue. 

Cough  is  generally  present  to  some  extent  and  mucus 
is  frequently  expectorated,  but  the  improvement  of  the 
voice  after  this  clearing  of  the  throat  is  never  so  great  as 
might  be  expected,  the  condition  differing  in  this  respect 
from  simijle  laryngitis. 

Pathology. — Pachydermia  laryngis,  histologically  con- 
sidered, is  an  inflammatory  hypertrophy  of  the  connec- 
tive tissue  of  the  mucosa  which  subsequently  affects  the 
epithelium.  This  is  evident  in  those  places  where  this 
process  can  develop  unmodified  by  external  influences. 
Histologically  the  epithelium  is  seen  to  be  thickened  and 
horny  in  its  upper  layers,  which  are  formed  by  flat  cells 
with  indistinct  nucleus  and  without  nucleolus.  Among 
them  there  occur  layers  of  cells  in  which  keratohyalin 
may  be  encountered.  The  lowest  layers  of  the  epithelium, 
which  are  situated  upon  the  connective  tissue,  are  com- 
posed of  cylindrical  cells.  Between  these  and  those 
which  contain  keratohyalin  are  layers  of  polygonal  cells 
with  prickle  processes  and  deeply  staining  nuclei,  which 
correspond  to  the  rete  Malpighi  of  the  external  skin. 
These  horny  alterations  occur  not  only  in  the  vocal  cords 
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and  those  portions  of  the  larynx  wliich  normally  have 
pavement  epithelium,  but  also  in  other  regions  covered 
with  columnar  epithelium,  as,  for  instance,  the  ventricu- 
lar bands  or  ventricles.  In  these  latter  situations  we  may 
see  a  transition  from  columnar  to  pavement  epithelium. 

On  the  free  suiface  of  the  vocal  cords  in  pachydermia 
there  occur,  in  addition  to  the  normal  folds,  actual  papilla; 
which  may  penetrate  farther  into  the  thickened  epithe- 
lium than  the  level  of  the  normal  folds.  These  are  par- 
ticularly well  developed  in  the  region  of  the  vocal  proc- 
esses. While  the  connective  tissue  thus  sends  papilla; 
into  the  epithelium,  the  epithelium  in  turn  penetrates 
the  connective  tissue  with  interpapillary  prolongations 
which  may  be  divided  into  several  summits. 

The  subepithelial  layers  of  the  connective  tissue  ex- 
hibit anincreasein  the  number  of  round  cells,  particu- 
larly in  the  neighborhood  of  the  glands.  The  cells  may 
penetrate  the  cylindrical  epithelium  of  the  latter  and  fill 
the  lumen  of  the  efferent  ducts.  Keratohyalin  is  apt  to 
occur  together  with  the  formation  of  papilla;,  giving  the 
tissue  an  epidermoid  character. 

The  origin  of  the  depressions  at  the  summit  of  the 
pachvdermal  swellings  on  the  vocal  process  is  not  wholly 
clear!  In  cases  which  have  been  investigated  iiistolog- 
ically  the  depression  in  the  centre  of  the  swelling  is  seen 
to  correspond  exactly  to  the  point  of  the  hyaline  cartilag- 
inous process.  This  latter  is  hypertrophied  connective 
tissue,  which,  around  the  point  of  the  cartilage,  is  pro- 
longed upward  into  papillae  that  are  covei'ed  with  a  thick 
layer  of  pavement  epithelium  forming  the  margin  of  tlio 
growth  in  question.  Virchow  believes  that  the  depression 
occurs  by  reason  of  the  closer  approximation  of  the 
mucous  membrane  to  the  point  of  the  cartilage  in  the. 
centre  of  the  growth  than  at  its  periphery.  Fraenkel 
explains  it  by  the  mutual  pressure  exerted  by  the  vocal 
processes  during  phonation. 

Ulceration  is  apt  to  occur  in  pachydermia  in  most 
cases  of  long  duration.  It  begins  in  all  cases  from  the 
surface,  and  perhaps  is  initiated  by  the  rubbing  of  the 
apposed  portions  of  the  mucous  membrane  on  each 
other.  Perichondritis  may  be  observed  in  association ,  but 
its  relation  to  the  ulcerative  process  is  not  clear.  It  is 
possible  that  some  of  the  cases  reported  owe  the  origin  of 
these  processes  to  tuberculous,  syphilitic,  or  typhoid  in- 
fections. It  ife  possible  that  both  Virchow 's  and  Fraen- 
kel's  views  are  correct. 

Prognosis. — This  is  not  hopeful,  for  there  is  so  much 
structural  change  that  it  seems  almost  impossible  that 
the  larynx  should  ever  return  to  its  normal  condition. 
Whether  the  x-rays,  may  not  at  some  future  time  reduce 
these  hyperplastic  growths,  as  they  have  done  in  cases 
of  sarcoma  and  papilloma  of  the  larynx,  remains  to  be 
seen. 

Treatment. — In  my  hands  the  cautery  has  had  to  be 
used  with  great  caution,  for  this  condition  seems  prone 
to  take  on  acute  inflammation  rapidly,  and  the  possibil- 
ity of  an  acute  inflammation  supervening  on  the  chronic 
thickening  cannot  be  overlooked. 

Astringent  applications  do  some  good  if  tliey  are  not 
too  strong  and  are  used  after  spraying  with  cocaine,  I 
think  perhaps  I  have  obtained  the  best  results  from  in- 
sufflations of  protonuclein  powder.  The  employment  of 
this  remedy  is  of  course  entirely  empirical,  for  there 
seems  to  be  no  reason  why  a  tissue  builder  should  be  in- 
dicated in  a  case  of  exuberant  growth. 

There  have  been  temporary  good  results  from  touching 
the  growth  carefully  with  chromic  acid — just  a  crystal 
fused  on  a  protected  probe.  This  can  be  used  with  more 
certainty  than  the  galvano-cautery  knife. 

Tliomas  Amory  De  Bloie. 

LARYNX,  DISEASES  OF:  ARTHRITIS  AND  ANKY- 
LOSIS OF  THE  CRICO-ARYTENOID  ARTICULATION. 

—Definition. — Arthritis  of  the  crico-arytenoid  articula- 
tion is  an  inflammation  of  the  joint,  usually  involving  the 
perichondrium  and  adjoining  tissues.  Ankylosis  is  a 
partial  or  complete  immobility  of  the  joint  from  the  for- 
mation of  adhesions  and  the  organization  of  an  inflam- 


matory exudate,  usually  in  consequence  of  a  previous  ar- 
thritis. . 

Etiology.— The  most  frequent  cause  is  perichondritis, 
the  various  types  of  which  are  described  under  that 
name.  Quite  rarely,  "  cold  "  and  vocal  abuse  influence  in- 
fection. It  may  be  due,  in  either  the  acute  or  the  chronic 
form,  to  rheumatism,  gout,  and  the  condition  termed  ar- 
thritis deformans.  It  is  liable  to  follow  either  internal 
or  external  traumatism.  It  may  be  due  to  metastasis  of 
the  specific  infecting  organism  in  typhoid  and  other  fe- 
vers, conjoined  usually  with  secondary  pyogenic  infec- 
tion, and  it  may  arise  by  continuity  of  tissue  in  phleg- 
monous laryngitis  and  diphtheria.  The  crico-arytenoid 
joint  may  become  stiff  or  even  ankylosed  from  prolonged 
immobility  in  vocal-cord  paralysis.  The  most  frequent 
of  all  causes,  however,  is  perichondritis  due  to  syphilis, 
tuberculosis,  or  carcinoma. 

Pathology. — In  the  milder  forms  of  acute  idiopathic 
arthritis  ascribed  to  "cold,"  vocal  abuse,  and  laryngilis. 
submucosa,  and  more  particularly  in  the  rheumatic 
types,  the  serous  exudation  usually  proceeds  to  resolu- 


FIG.  3119.— Ankylosis  of  Btglit  Crico-arytenoid  Articulation.     (Dr^ 
Casselberry's  Case.) 

tion  and  absorption  witliout  suppuration,  although  more 
or  less  ankylosis  is  liable  to  result,  presumably  from  the 
formation  of  adhesions.  The  infiltration  of  syphilis  may 
attack  directly  the  cartilages  and  perichondrium,  and 
tuberculous  arthritis  analogous  to  the  wliite  swellings, 
of  the  larger  joints  is  a  possibility;  but  usually  in  these 
types,  as  well  as  in  typhoid  fever  and  septic  cases,  a  sec- 
ondary infection  by  pyococci  occurs  through  ulceration 
of  the  soft  parts,  and  this  results  in  an  abscess,  necrosis, 
and  exfoliation.  Of  course  if  the  joint  is  involved  in  the 
destructive  process  ankylosis  ensues,  CEdema,  which  is  a 
prominent  feature  of  the  acute  stage,  is  replaced  in  the 
chronic  state  by  a  cellular  iuflltration  leading  to  tumefac- 
tion of  the  overlying  parts. 

Symptoms. — Acute  arthritis  will  occasion  febrile  S3'mp- 
toms,  hoarseness,  and  local  discomfort.  Swallowing  is 
painful,  and  if  there  is  much  oedema  or  swelling  respir- 
ation may  be  seriously  obstructed.  Chronic  ankylosis 
may  be  manifested  only  by  impairment  of  the  voice,  al- 
though if  it  is  double  the  dyspnoea  Is  liable  to  be  serious, 
especially  during  acute  exacerbations.  The  writer  has 
recorded  a  case  of  tins  sort  under  the  name  of  "arthritis 
deformans  of  tlie  larynx." 

Larynrjenl  Image. — The  aspect  and  more  pronounced 
symptoms  of  artliritis  will  be  found  in  detail  under  the 
title  of  peiichondritis,  so  that  only  the  appearance  pre- 
sented by  tlie  resulting  ankylosis,  which  is  of  special 
value  in  diagnosis,  need  be  here  noted.  The  vocal  cord. 
is  more  often  fixed  in  the  cadaveric  position  (Fig.  3119), 
in  which  event  on  phonation  the  opposite  movable  cord 
will  make  a  supplementary  excursion  across  the  median 
line  to  meet  the  fixed  cord,  producing  an  oblique  dlstor- 
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tion  of  the  larynx.  On  deep  inspiration  the  fixed  cord 
fails  to  abduct.  The  voice  is  weak  and  hoarse  although 
not  necessarily  lost.  Next  in  order,  the  cord  is  found 
fixed  in  or  near  the  median  line,  when  the  voice  will  be 
but  little  altered ;  and  quite  rarely  the  cord  retains  the 
position  of  abduction,  when  the  voice  is  rediiced  to  a 
whisper.  If  both  sides  are  involved  the  cords  are  not 
usually  symmetrically  placed,  but  if  both  are  near  the 
median  line  there  is  serious  dyspnaa;  if  they  are  not 
near  the  median  line,  there  is  aphonia.  Luxation  or  dis- 
placement of  the  arytenoid,  and  absence  of  this  cartilage 
in  consequence  of  previous  exfoliation,  distort  the  image 
in  a  corresponding  manner. 

Diagnosis. — The  salient  feature  in  diagnosis  is  to  dif- 
ferentiate ankylosis  of  the  crico-arytenoid  joint  fiom 
paralysis  of  the  vocal  cord.  Usually  in  ankylosis  there 
is  either  acute  or  remaining  chronic  tumefaction  about 
the  joint,  while  in  paralysis  there  is  none,  unless  one  ex- 
amines the  case  of  paralysis  at  a  time  when  the  larynx  is 
inflamed  from  "  cold  "  or  efforts  to  force  the  voice.  In" 
ankylosis  without  paralysis  there  is  no  "  falling  in  "  of 
the  affected  arytenoid,  the  sound  arytenoid  approaching 
it  on  phonation  but  not  crossing  or  displacing  it.  In  an- 
kylosis there  is  nearly  always  a  slight  adductor  move- 
ment ;  in  complete  recurrent  paralysis  there  is  none.  A 
history  of  previous  arthritis  or  Its  causes,  especially 
typhoid  fever  or  syphilis,  is  of  significance.  Apart  from 
these  points  the  diagnosis  is  based  upon  the  laryngeal 
image  and  upon  the  exclusion  of  any  central  or  peripheral 
cause  of  paralysis,  such  as  syphilitic  bulbar  disease,  ta- 
bes, aneurism,  carcinoma  of  the  oesopliagus  or  other  neo- 
plasms, goitre,  toxic  neuritis,  etc.  As  paralytic  immo- 
bihty  may  lead  to  ankylosis  the  two  may  be  conjoined. 
The  diagnosis  of  arthritis  is  further  described  imder  the 
title  of  perichondritis. 

Progkosis. — In  acute  arthritis  the  danger  of  life  from 
dyspuo?a  may  require  a  prompt  tracheotomy.  In 
typhoid-fever  cases  the  mortality  is  very  high.  The 
prognosis  is  favorable  in  traumatic,  rheumatic,^  and 
syphilitic  cases,  but  there  is  a  liability  to  ankylosis. 
Tuberculous  arthritis  is  of  grave  import.  True  ankylo- 
sis is  permanent.  The  outcome  of  "false  ankylosis,"  or 
restricted  mobility  from  adhesions  external  to  the  joint, 
will  depend  upon  the  feasibility  of  dividing  the  adhe- 
sions. 

Trbatmbnt.— In  rheumatic  and  syphilitic  arthritis  and 
in  cases  of  doubtful  origin  the  patient  should  receive  the 
specific  medication  which  is  appropriate  to  the  constitu- 
tional disease.  Cold,  in  the  form  of  ice  swallowed  and 
a  Leiter  coll  spread  over  the  larynx  externally,  is  useful 
in  the  very  early  stage  of  acute  arthritis.  Alkaline  and 
emollient  sprays  serve  to  clear  the  throat  of  mucus.  Co- 
caine in  two-  to'  four-per-cent.  solution  is  of  A'alue  in 
causing  temporary  retraction  of  the  oedematous  swelling, 
but  its  powers  are  limited.  Chronic  ankylosis  is  not 
amenable  to  treatment  unless  tliei'e  is  stenosis  of  the 
larynx,  when  forcible  or  gradual  dilatation  by  intubation 
tubes  and  bougies  may  be  indicated. 

W.  E.  Ois-'^elherry. 

LARYNX,  DISEASES  OF:  CONGENITAL  MALFOR- 
MATIONS.—Congenital  malformations  of  the  larynx  may 
be  classed  under  four  heads,  namely :  (1)  Absence ;  (3)  ex- 
cessive development ;  (3)  cleft;  and  (4) deviations  ot  form 
and  situation. 

Complete  absence  of  the  larynx  occurs  m  the  rare  cases 
of  monsters  in  which  the  head  and  the  thorax  are  want- 
ing and  which  are  known  as  acephali,  amorphi,  and 
acardiaci.  A  complete  absence  of  the  larynx  has  also 
been  noted  in  a  monster  described  as  "mclusio  fcetalis 

peritonei."  .  ,    i.       u 

Partial  absence  may  consist  either  m  a  general  atrophy 
of  the  organ,  or  in  the  absence  of  one  or  more  of  the  car- 
tilages Thus  in  some  instances  there  is  a  complete  ab- 
sence of  the  epiglottis;  in  others  it  is  represented  by  a 
high  rudimentary  ridge ;  while  in  one  case  it  is  described 
as  merely  a  fold  of  the  mucous  membrane.  The  thyroid, 
cricoid,  and  arytenoid  cartilages  may  be  absent.    They 


also  may  be  rudinientarily  developed,  either  altogether 
as  regards  one  of  them,  or  only  in  certain  parts  of  each. 
For  instance,  the  thyroid  may  lack  one  or  both  superior 
cornua.  Again,  the  thyroid  may  be  cleft,  and  the  two 
plates  may  be  connected  together  by  a  cartilaginous 
band.  The  same  abnormality  has  been  observed  in  the 
cricoid,  in  some  instances  to  such  an  extent  that  the  con- 
necting band  may  take  the  place  of  the  original  cricoid, 
and  thus  cause  it  to  resemble  a  tracheal  cartilage.  Fi- 
nally, the  whole  larynx  maybe  abnormally  small,  as  seen 
in  the  male  when  there  is  congenital  atrophy  of  the  testi- 
cle, or  when  castration  has  been  practised  early  in  life. 
In  such  cases  it  resembles  the  larynx  of  the  female  or  of 
a  child. 

Hypektrophy. — This  division  may  be  made  to  include 
the  double  formation  of  the  larynx  observed  in  the  case 
of  double  monsters,  namely,  in  the  so-called  thoracodidy- 
mis  and  also  in  the  dihypogastricus  varieties.  These 
possess  two  larynges,  but  only  one  pharynx  and  one 
oesophagus.  A  cartilaginous  plate  is  sometimes  found 
interposed  anteriorly  between  the  wings  of  the  thyroid. 

Supernumerary  cartilages  are  occasionally  found  on 
the  outer  corner  of  the  cricoid  cartilage.  They  are  anal- 
ogous to  sesamoid  bones.  Supernumerary  folds  of  the 
mucous  membrane  are  sometimes  seen,  as,  for  instance, 
a  transverse  fold  below  the  epiglottis. 

The  laryngeal  ventricle  may  be  abnormally  wide  and 
deep,  and  thus  render  the  part  more  liable  to  eversion,  to 
the  lodgment  of  a  foreign  body,  or  to  other  accident. 
The  anterior  section  of  the  glottic  space  may  be  more  or 
less  occluded  by  a  web-like  formation,  of  considerable 
density,  and  somewhat  resembling  an  imperforate 
hymen. 

Ci.BPT  Formation.— -There  is  no  such  thing,  it  is  said, 
as  a  congenital  laryngeal  fistula  of  the  neck.  A  case  of 
cleft  epiglottis  has  been  reported  by  French. 

Congenital  deviations  of  form  and  situation  of  the 
laiynx  are  rare,  and  occur  only  in  connection  with  con- 
genital malformations  of  the  most  marked  type,  such  as 
hemicephalus,  and  double  spina  bifida  ot  the  upper  por- 
tion of  the  spine,  and  in  extreme  lordosis  of  the  cervical 
vertebra'.  In  these  the  whole  larynx  is  depressed  and 
moved  backward  to  the  level  of  the  upper  dorsal  verte- 
brse.  The  thyroid  is  placed  very  obliquely,  by  which 
the  inferior  diameter  of  the  larynx  is  markedly  increased, 
while  the  cricoid  is  situated  much  deeper,  in  proportion 
to  the  thyroid,  and  thereby  the  true  and  the  false  vocal 
cords  are  abnormally  lengthened,  The  sinus  pyriformis 
on  each  side  is  obliterated. 

Slight  asymmetry  of  the  larynx,  as  to  position  and 
form,  is  not  infrequently  met  with. 

D.  Brysoii  Dekivan. 

LAflYNX,  DISEASES  OF:  ERYSIPELAS.— Erysipe- 
las of  the  mucous  membrane  of  the  pharynx  and  larynx 
is,  pathologically,  similar  to  the  same  malady  when  situ- 
ated on  the  skin.  It  occurs  either  primarily  or  by  exten- 
sion from  the  face  along  the  mucous  tracts  of  the  mouth, 
nose,  or  ear.  Its  causes  are  the  same  as  those  which  give 
rise  to  it  when  situated  upon  the  external  parts  of  the 
body,  although  it  has  been  most  often  observed  in  the 
course  of  general  epidemics  of  the  disease.  Of  eighteen 
patients  seen  by  Cornil,  in  whom  the  pharynx  was  af- 
fected, fifteen  were  under  the  age  of  thirty,  and  twelve 
were  females.  Upon  inspection  of  the  pharynx,  the  ap- 
pearance of  the  mucous  membrane,  when  affected  with 
erysipelas,  differs  considerably  according  to  the  form  of 
the  disease  which  is  present ;  the  local  phenomena  are  gen- 
erally very  different  from  those  of  simple  inflammation; 
but  sometimes  cannot  be  distinguished  from  it. 

Cornil  makes  three  divisions  of  the  malady,  viz.:  (1) 
Erysipelas  with  simple  redness;  (2)  erysipelas  with 
phlyctenula; ;  and  (3)  erysipelas  terminating  in  gangrene. 
Erysipelas  most  commonly  reaches  the  larynx  from  the 
pharynx,  but  the  former  organ  may  be  primarily  affected 
while  the  pharynx  remains  healthy.  The  disease  may 
extend  still  farther  down  the  respiratory  tract,  and  be- 
come associated  with  pulmonary  congestion  and  oedema. 
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In  cases  which  come  under  the  first  division  the  diagno- 
sis must  remain  doubtful,  except  when  the  throat  lesion 
is  accompanied  by  manifestations  upon  the  skin. 

Erysipelas  of  tlie  head  and  neck  is  often  accompanied 
"by  more  or  less  congestion  of  the  mucous  membrane  of 
the  larynx.  The  symptoms  are  dysphagia,  hoarseness  or 
loss  of  voice,  and  pain,  increased  on  pressure  from  with- 
out. Sometimes  the  disease  is  much  more  active,  and 
may  result  in  acute  oedema,  tending  rapidly  to  a  fatal 
termination.  It  is  believed  by  some  that  the  so-called 
primary  oedema  of  the  larynx,  or  phlegmonous  laryngi- 
tis, corresponds  clinically  to  a  localization  of  erysipelas 
in  the  larynx,  and  that  many  cases  reputed  as  primary 
oedema  of  the  larynx  are  in  reality  erysipelas.  The  two 
affections  seem  at  least  to  be  closely  allied. 

As  to  the  pro(jiio8i8,  the  dictum  of  Hippocrates— 
namely,  "  When  er3'sipelas  extends  from  within  outward 
it  is  a  favorable  sjanptom,  but  when  it  removes  to  the 
internal  surfaces  it  is  a  deadly  one  " — has  been  confirmed 
by  modern  observation.  In  nine  cases  analyzed  by  Cor- 
nil,  in  which  the  face  was  first  attacked,  seven  deaths 
occurred ;  whereas  in  nine  other  instances  in  which  the 
enanthem  preceded  the  skin  eruption,  seven  recoveries 
took  place.  Mackenzie  saw  but  four  cases  in  the  whole 
course  of  his  practice. 

The  treatment  must  be  both  local  and  constitutional. 
The  latter  should  be  guided  by  the  general  principles 
which  govern  the  management  of  the  disease  in  other 
parts  of  the  body. 

As  to  local  treatment,  the  application  of  cold  to  the 
throat,  by  allowing  cracked  ice  to  dissolve  in  the  mouth, 
should  be  practised  as  long  as  there  is  any  hope  of 
checking  the  inflammation.  Hypodermatic  injection  of 
pilocarpine,  if  given  early,  may  abort  the  attack,'  and  mild 
alkaline  sprays,  with  a  small  amount  of  alcohol,  liave  an 
excellent  effect.  A  solution  of  morphine  applied  in  the 
form  of  spray  is  recommended  by  Mackenzie.  Care 
must  be  observed  lest  the  patient  be  unintentionally  nar- 
cotized. Should  the  disease  progress  and  tumefaction  of 
the  mucous  membrane  of  the  larynx  take  place,  the  con- 
ditions become  similar  to  those  found  in  acute  oedema  of 
the  larynx.  ( Vide  also  article  on  Acute  Inflammation  of 
tJie  Larynx.)  J).  Bryson  Delavan. 
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LARYNX,    DISEASES   OF:  FOREIGN    BODIES.     See 

Air  Passages,  etc. 

.LARYNX,  DISEASES  OF:  FRACTURES  AND  DIS- 
LOCATIONS.—These  injuries,  although  rare,  may  occur 
from  several  causes,  namely,  violent  manual  compression 
falls,  accidents  with  machines,  rolling  vehicles  hanging' 
etc  Of  fifty-two  cases  collected  by  Henocque,  the  thy- 
roid alone  was  fractured  in  twenty-three,  the  cricoid  alone 
m  seven,  both  of  these  cartilages  in  seven,  while  in  the 
rest  the  hyoidbone,  larynx,  and  trachea  were  all  involved 
in  a  common  injury.  A  direct  blow  upon  the  larvnx 
may  produce  a  contusion  of  the  soft  parts,  but  can  hardly 
result  in  fracture,  unless  the  organ  is  supported  to  some 
extent  upon  the  spinal  column.  Ossification  of  the  car- 
tilages will  necessarily  render  them  more  liable  toiniurv 
The  symptoms  are  pain  and  tenderness,  dyspnoea  ex- 
pectoration of  bloody  mucus,  and  cough,  with  some- 
times emphysema  of  the  neighboring  areolar  tissue 
Crepitation  and,  occasionally,  overriding  of  the  fractured 

t^fJTL f  h  \  *!5^-  •'^'"'■''.  «ympt<""s  are  sometimes 
so  slight  as  to  be  hardly  recognizable,  the  patient  making 
a  rapid  recovery  As  a  rule  they  are  severe  from  tht 
fiist  or  gradually  become  so  from  the  development  of  en- 
dolaryngca  extravasation,  oedema,  or  the  displacement 
of  frac  ured  parts.  Any  of  these  things  may  cause  dea 
by  asphyxia.  Later,  the  danger  is  from  abscess  necro- 
sis, and  cicatricial  stenosis  of  the  larynx  The  latter 
may  necessitate  the  permanent  wearing  of  a  tracheal 
f-'ci  n  u  u  i3i . 

The  prognosis  is  very  grave,  especially  in  fracture  of 
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the  cricoid;  and,  unless  the  symptoms  are  not  urgent, 
tracheotomy  should  be  performed  at  once,  or  intubation 
of  the  larynx  may  be  resorted  to,  with  the  same  object 
in  view. 

Should  the  cartilages  be  much  crushed,  Wagner,  hav- 
ing done  tracheotomy  and  inserted  a  tampon  cannula, 
divides  the  larynx  in  the  median  line,  separates  the  thy- 
roid, asepticizes  the  wound,  replaces  or  removes  the 
fragments  of  cartilage  and  packs  the  cavity  of  the  larynx 
with  iodoform  gauze.  In  extreme  cases,  extirpation  of 
the  larynx  or  resection  may  have  a  future.  Panas  ad- 
vises that  in  some  cases  the  fragments  be  kept  in  place, 
and  the  patency  of  the  laryngeal  canal  preserved  by  the 
introduction  of  a  small,  hollow,  india-rubber  plug  into 
the  larynx  from  the  tracheal  opening,  and  by  its  subse- 
quent inflation.  Leeches  to  the  neck,  and  Ice,  both  ex- 
ternally and  internally,  will  sometimes  prove  of  service. 

Intralaryngeal  dislocations  of  the  larynx  are  extremely 
rare.  They  are  generally  of  the  arytenoids  and  due  to 
cicatricial  contraction. 

Fracture'of  the  Trachea,  a  rare  injury,  is  sometimes  as- 
sociated with  that  of  the  larynx.  As  the  fracture  occurs 
in  the  cervical  region  the  edges  of  the  lesion  are  apt  to  be 
inverted  and  to  cause  obstruction.  It  is  sometimes  found 
at  the  bifurcation.  The  symptoms  are  dyspnoea,  ex- 
travasation, and  emphysema,  with  pain  on  pressure  over 
the  seat  of  the  fracture.  The  prognosis  is  bad.  The 
patient  should  be  kept  completely  quiet  and,  if  dyspnoea 
appear,  tracheotomy  should  be  performed  and  a  cannula 
long  enough  to  reach  below  the  obstruction  should  be 
inserted.  B.  Bryson  Belaran. 

LARYNX,  DISEASES  OF:  GENERAL  DIAGNOSIS.— 

At  various  times  in  tlie  first  half  of  the  nineteenth  cen- 
tury more  or  less  successful  attempts  were  made  to  see 
the  larynx  by  means  of  mirrors  placed  in  the  back  of  the 
mouth.     Bozzini,  in  1807,  by  the  use  of  a  cylinder  con- 
taining an  inclined  mirror  at  its  further  end  was  able  to 
get  a  partial  view  of  the  larynx.     But  his  idea  was  rather 
to  demonstrate  the  possibility  of  lighting  up  the  different 
cavities  of  the  body  than  to  study  the  appearance  of  the 
larynx  in  health  or  disease.     Babington  (1829),  Listen 
(1840),  and  Avery  (1844)  tried  various  methods  of  illumi- 
nating the  larynx.     But  it  is  to  Manuel  Garcia,  a  singing 
teacher  of  London,  that  the  credit  should  be  given  of 
first  practically  showing  in  what  waj  the  larynx  could 
be  satisfactorily  examined.     In  1855  he  published  a  work 
on  "Physiological  Observations  on  the  Human  Voice." 
These  were  based  on  examinations  of  the  larynx,  usually 
his  own,  by  the  use  of  a  warmed  mirror  held  against  the 
uvula  and  soft  palate,  illumination  being  derived  from 
the  sunlight.     The  object  of  his  paper  .and  experiments 
vj'as  to  inquire  into  the  movements  of  the  vocal  cords  and 
the  action  of  the  larynx  in  the  production  of  the  voice 
and  not  to  discover  a  method  for  clinical  diagnosis  in 
laryngeal  disease.     He  was  followed  bv  Tuerck,  of  Vien- 
na, who  used  similar  mirrors  and  sunlight,  but  was  inter- 
ested in  applying  the  method  to  the  discovery  and  study 
ot  pathological  changes  in  the  larynx.     Owing  to  the 
uncertainty  of  the  sunlight  in  winter,  he  seems  not  to 
have  been  very  enthusiastic  on  the  subject  until  after  the 
appearance  of  Czermak  on  the  field  in  1857.     The  latter 
"'^'i'^^f,"^  f'e  throat  mirrors  of  Tuerck,  by  advocating 
artificial  light  and  a  concave  perforated  mirror  worn  over 
the  examiner's  eyes  for  reflecting  the  light  on  to  the 
small  mirror  held  against  the  soft  palate,  succeeded  in 
giving  a  great  impulse  to  the  study  and  knowledge  of 
diseases  of  the  larynx.     The  rival  claims  of  the  two  men 
brouglit  about  a  widespread  discussion  of  the  value  of 
the  newmethod,  which  has  continued  to  be  of  the  great- 
est service  and  has  not  been  changed  in  any  important 
respect  in  subsequent  years. 

The  name  laryngoscope  is  given  to  the  small,  plane 
mirror  placed  in  the  mouth,  but  the  frontal,  reflecting 
head  mirror  is  such  an  essential  aid  that  the  two  together 
are  entitled  to  receive  the  name.  In  the  time  of  Czermak 
round,  square,  oval  and  other  variously-shaped  glass 
mirrors,  as  well  as  those  made  of  polished  metal,  were 
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used  for  examining  the  throat,  but  for  many  years  cir 
cular  muTors  have  superseded  all  others 

For  examination  of  the  larynx  a  strong  light  is  needed 
and  ,f  the  sun  were  always  to  be  relied  Ipon,  it  would  be 
of  the  greates  value,  for  it  gives  a  degree  knd  Zd  of 
light  which  brings  out  the  color  and  character  of  the  tis- 
sues to  a  remarkable  extent.  But,  as  a  matter  of  fac? 
we  are  compelled  to  use  artiticial  li^ht  in  most  ^stances' 
^^^  ^^  generally  used,  and  the  addi- 
I       liillillli  .^T  ..v^  Welsbach  burner  increases 

I  .ts  brilliancy  and  gives  it  a  white  color 

|"«  tavorable  for  inspection  of  the  parts 


taryiur, 
I-arynx. 


riG.  3120.— Convenient  Form  of  Gas  Bracket  for  Use  in  Making  Laryn- 
goscopic  Examinations. 

The  electric  liglit  has  many  theoretical  advantages,  but 
it  is  not  considered  by  most  laryngologists  the  equal  of 
gas.  In  the  form  of  a  small  electric  lamp,  called  a  plio- 
toplwre,  it  is  sometimes  worn  on  the  forehead.  By  means 
of  a  condensing  lens  the  rays  of  light  are  concentrated 
and  can  be  thrown  directly  upon  the  throat  mirror,  thus 
enabling  the  lamp,  usually  placed  by  the  side  of  the 
patient's  head,  to  be  dispensed  with.  The  oxyhydrogen 
light  is  used  to  a  very  limited  extent. 

To  increase  the  illumination  by  oil,  gas,  etc.,  the  rays 
of  light  are  concentrated  by  a  plano-convex  lens  placed 
in  front  of  the  flame,  this  lens  serving  to  throw  out  toward 
the  examiner  a  bundle  of  brilliant,  parallel  rays.  A 
dark  chimney  holding  the  lens  shuts  off  the  divergent 
rays  and  makes  the  light  coming  through  the  lens  all  the 
more  effective.  It  is  advisable  to  have  the  part  of  the 
room  where  the  examining  lainj)  is,  fairly  dark.  A 
bracjiet  with  a  movable  arm  allows  a  proper  regulation 
of  the  height  and  position  of  the  light,  which  should  be 
on  the  right  side  of  the  patient,  on  a  level  with  his  ear 
and  rather  less  than  a  foot  from  his  head  (Fig.  3130) . 

For  throwing  the  light  into  the  throat,  a  concave  re- 
flecting mirror  with  a  central  perforation  is  worn  over 
tile  eye  and  held  in  place  by  a  head-band.  This  mirror 
usually  has  a  diameter  of  about  three  and  one-half  inches, 
and  a  focal  length  of  from  ten  to  twelve  inches. 

For  the  throat,  a  round  mirror  with  a  diameter  of  about 
three-quarters  of  an  inch  is  used.  For  narrow  throats,  or 
where  the  tonsils  are  large,  and  in  young  persons,  smaller 
sizes  may  be  necessary,  and  in  large,  well-trained  throats 
it  may  be  possible  to  use  a  glass  as  large  as  a  silver  dollar. 
The  shank  should  be  stifl:  enough  not  to  bend  when  the 
mirror  is  pushed  against  the  palate  and  the  mirror  is  at- 
tached to  it  at  an  angle  of  120°.  The  handle  should  be 
of  suflicient  length  to  be  grasped  flrmly  in  the  hand,  and 
it  is  to  be  held  like  a  pencil.  Before  it  is  put  into  the 
mouth,  the  glass  side  of  the  mirror  should  be  held  over 
the  flame  until  all  moisture  is  gone  from  its  surface, 
otherwise  it  would  become  clouded  when  introduced  into 
the  mouth.  The  back  of  the  mirror  should  always  be 
tested  on  the  hand,  after  heating,  to  insure  its  not  being 
too  hot  (Fig.  3131) . 


pv]l^;n"  "'■!  ''''"'^"'  '^  properly  seated  near  the  lamp  the 
the  m^Wn;  «ir  ^  ''°",'  °'-.«l'a"-.  opposite  him  and  tekes 
the  pieyiously  warmed  mirror  in  his  right  hand  The 
patient  is  told  to  tilt  his  head  backward  fnd  protrude  his 

tongue,  which  the  exam- 
iner grasps  with  a  napkin 
in  the  left  hand.  The  mir- 
ror is  then  passed,  with 
its  glass  side  downward 
and  parallel  with  the  dor- 
sum of  the  tongue,  until  it 
reaches  the  uvula  and  soft 
palate,  which  it  carries 
up\yard  and  backward 
until  it  almost  or  quite 
touches  the  pharynx,  the 
shank  being  then  carried 
to  the  commissure  of  the 
mouth.  The  rays  of  light 
,  ^  ,     ,,  sent  from  the   lamn  are 

caught  by  the  concave  head  mirror  and  thrown  upon  the 
throat  mirror,  which  deflects  them  downward  into  the 
arynx,  which  is  thus  seen  by  the  eye  behind  the  perfora- 
tion of  the  reflecting  head  mirror.  The  examiner  should 
move  his  head  backward  or  forward  until  the  greatest 
intensity  of  illumination  falls  on  the  throat  mirror 

Intolerance  of  the  mirror  may  occur  and  may  be  due  to 
large  tonsils,  long  uvula,  inflammatory  conditions  of  the 
fauces,  irritability  of  the  pharynx  or  stomach,  use  of  al- 
cohol, and  many  other  causes.  The  use  of  a  smaller  mir- 
ror may  avail  when  the  tonsils  and  uvula  are  large-  the 
holding  of  pieces  of  ice  in  the  mouth  where  irritable 'con- 
dmons  of  the  fauces  exist  is  a  decided  help.  The  most 
efficacious  remedy  is  a  solution  of  cocaine  painted  on  the 
pharynx  and  soft  palate.  In  most  cases,  however  pa- 
tience and  a  little  manoeuvring  will  result  in  a  satisfac- 
tory view  of  the  larynx.  If  the  tongue  is  short  and 
thick,  it  may  be  impossible  to  pull  it  far  enough  forward 
to  gain  room  enough  for  the  mirror,  in  which  case  we 
can  make  use  of  the  tongue  depressor  and  pull  forward 
the  base  of  the  tongue  sufficiently  to  allow  space  for  the 
mirror.  This  procedure  is  often  of  advantage  also  when 
the  epiglottis  bends  backward. 

The  image  seen  on  the  mirror  shows  the  posterior  part 
of  the  larynx  on  the  lower  part  of  the  mirror,  while  the 
base  of  the  tongue,  the  epiglottis,  and  the  anterior  part 


Fi(i.  3131.— Shows  Manner  of  Holding  Tongue  and  Mirror. 

of  the  larynx  are  at  the  top  of  the  glass.  The  right  side 
of  the  larynx  is  on  the  side  of  the  mirror  opposite  the  ex- 
aminer's left  eye  and  the  left  side  is  opposite  the  exami- 
ner's right  eye,  just  as  in  the  ordinary  hand  glass. 

The  epiglottis  has  a  yellowish-red  color  and  varies  in 
shape  and  position,  sometimes  being  quite  erect  and  at 
other  times  quite  pendulous,  forming  an  obstacle  to  a  view 
behind  it.  Various  hooks,  forceps,  and  probes  were 
formerly  used  to  lift  up  the  epiglottis,  but  they  usually 
make  matters  worse.  If  the  patient  is  asked  to  take  a, 
quick,  deep  inspiration  and  say  the  vowel  short  e  (like  e 
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in  met),  after  a  little  practice  the  epiglottis  is  generally 
raised  enough  to  permit  a  view  of  the  cords.  The  direc- 
tion, which  is  usually  given,  to  say  ah!  in  expiration  is 
faulty  in  that  it  does  not  serve  to  lift  up  the  epiglottis. 

The  structures  in  the  lower  part  of  the  mirror  are  the 
aryepiglottic  folds  and  the  interarytenoid  space,  impor- 


FiG.  3132.— Shows  Inversion  of  the  Parts  iu  the  Laryngoscopic  Image. 

tant  regions  on  account  of  their  being  the  usual  seat  of 
lesions  in  tuberculous  laryngitis.  These  folds  start  near 
the  median  line  and  extend  upward  and  outward  to  the 
sides  of  the  epiglottis.  The  small  rounded  projections 
in  their  upper  surfaces  are  the  cartilages  of  Wrisb'erg  and 
Santorini.  The  vocal  cords  are  seen  as  white  bands 
which  extend  from  the  inner  angle  of  the  thyroid  carti- 
lage near  the  top  of  the  mirror  to  the  vocal  processes  of 
the  arytenoids.  In  phonation  the  cords  are  parallel,  their 
inner  edges  in  contact.  In  respiration  tliey  resemble  an 
inverted  letter  V.     Even  in  health  the  cords  are  not  al- 


FlG.  3133.— Reflected  Image  of  the  Laryn.x.    (Farluw.) 

ways  white,  but  are  often  reddish,  so  that  a  dian-nosis  of 
congestion  or  inflammation  should  not  be  made  from  the 
mere  fact  that  the  cords  are  not  white.  A  very  impor- 
tant point  in  reference  to  the  movements  of  the  cords  is 
not  merely  whether  they  come  togethei-  in  phonation  but 
also  whether  they  .separate  equally  and  to  the  proper  ex- 
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tent  on  the  two  sides  in  respiration.  Failure  to  recognize 
this  has  caused  many  cases  of  paralysis  of  the  recurrent' 
nerve  to  be  overlooked. 

Occasionally  the  larj'nx  is  not  symmetrically  placed 
in  the  neck,  or  it  may  be  pushed  to  one  side  by  an  en- 
larged thyroid  or  other  tumor,  in  which  case  the  chink 
between  the  vocal  cords  is  oblique  in  the  mirror  and  not 
antero-posterior  in  the  middle  line  of  the  neck.  At  the 
outer  edge  of  the  cords  are  the  ventricles,  which  usually 
are  not  very  evident,  but  in  atrophic  conditions  and 
often  in  debilitated  persons  are  seen  as  darkish  depres- 
sions more  marked  near  the  anterior  ends  of  the  coi-ds. 
Just  outside  the  ventricles  are  the  false  cords,  or  ventricu- 
lar bands,  which  are  red  folds  of  mucous  membrane  and 
muscular  tissue  and  not  white,  fibrous  cords.  In  very 
forcible  closure  of  the  glottis  and  in  some  pathological 
conditions,  these  bands  may  come  together  in  the  median 
line  in  phonation  and  hide  the  true  cords.  Between  the 
aryepiglottic  folds  and  the  sides  of  the  throat  are  the 
pyriform  sinuses,  through  the  floor  of  which  the  superior 
cornua  of  the  thyroid  cartilages  may  sometimes  be  seen 
as  whitish  lines.  Between  and  below  the  cords  are  seen 
the  lings  of  the  anterior  wall  of  the  trachea,  often  as 


Fig.  3134.— Killan's 


Method  ot  Examining  the  Posterior  Wall  of  the 
Larynx. 


niany  as  five  or  six,  and,  in  verv  favorable  cases,  a  view 
ot  the  bifurcation  can  be  made  out  and  even  a  little  of 
the  left  bronchus. 

In  the  usual  method  of  examining  the  larynx  as  de- 
scribed above,  the  patient's  head  is  tilted  backward  and 
the  throat  mirror  reflects  the  image  of  the  anterior  tra- 
clieal  wall.  In  order  to  see  the  posterior  wall  and  the 
arytenoid  legion  from  a  different  point  of  view,  we  make 
use  ()1  what  is  called  the  Kilian  method,  advocated  by. 
Dr.  G.  Kilian,  of  Freiburg.  The  patient  stands  and 
bends  Jiis  liead  forward,  the  chin  pressed  against  the 
chest.  I  he  examiner  kneels  in  front  of  him,  grasps  the 
tongue  and  presses  the  throat  mirror  directly  upward 
against  the  soft  palate.  The  dark  chimney  with  its  lens 
should  be  removed  from  the  lamp.  In  favorable  cases,  a 
most  satisfactory  view  is  thus  obtained  of  the  inner  and 
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Larynx. 
Larynx, 


under  surface  of  the  aiytenoids  and  especially  of  the  pos- 
terior wall  of  the  trachea,  possibly  wav  down  to  the  bifur- 
cation. The  absence  of  the  tracheal  rings  makes  a  picture 
quite  unlike  the  usual  laryngeal  image  (Fig.  3134). 

In  patients  wearing  tracheotomy  tubes  a  small  mirror 
may  be  introduced  through  the  opening  of  the  tube,  and 
the  subglottic  region  and  the  under  surface  of  the  cords 
can  then  be  distinctly  seen. 

Transillumination  was  advocated  by  Voltolini,  but  at 
the  present  time  not  much  use  is  made  of  it.  In  a  dark- 
ened room  an  electi-ic  lamp  enclosed  in  a  hollow  tube 
open  at  the  end  is  placed  against  the  neck  in  the  laryn- 
geal region.  The  throat  mirror  is  placed  against  the  soft 
palate  in  the  usual  way,  but  no  head  mii'ior  is  used,  the 
illumination  coming  through  the  skin,  laryn.x,  and  tissues 
of  the  throat  to  tlio  mirror  in  the  mouth.  It  was  ex- 
pected that  the  light  thus  traversing  the  laryngeal  struct- 
ures would  bring  out  very  clearly  differences  in  density, 
thickenings,  neoplasms,  etc.,  and  prove  of  great  value  in 
deep-seated  affections,  but,  as  a  matter  of  fact,  it  plays 
no  important  part  in  laryngeal  diagnosis. 

Under  the  designation  of  autoscopy,  Kirstein  has  called 
attention  to  a  method  of  examining" the  larynx  directly 
without  the  use  of  the  throat  mirror.  .  He  uses  a  stiff 
tongue  depressor  bent  at  the  end  so  as  to  lit  into  the  fossa 
in  front  of  the  epiglottis,  by  means  of  which  the  whole 
l)ase  of  the  tongue  and  the  epiglottis  can  be  dragged  up- 
ward and  forward,  making  more  room  between  them  and 
the  pharynx.  The  head  mirror  worn  over  the  eye  throws 
a  strong  light  down  through  the  space  thus  opened  up  in 
the  lower  pharynx,  and  in  suitable  cases  the  arytenoids 
and  the  posterior  part  of  the  larynx  can  be  seen  directly, 
and  in  exceptional  cases  even  the  anterior  part  has  been 
visible.  Kirstcin's  first  tongue  depi'cssors  Avere  rather 
complicated,  but  later  he  has  made  use  of  simpler  forms. 

Escat,  of  Toulouse,  has  devised  a  forked  tongue  de- 
pressor for  use  in  the  glosso-epiglottic  fossa  for  dragging 
the  tongue  forward  so  as  to  permit  a  view  behind  the  epi- 
glottis. It  is  at  times  possible  in  children  to  obtain  a 
fleeting  view  of  the  larynx  by  hooking  the  tongue  for- 
ward with  the  finger  passed  down  to  the  base  of  the 
tongue  and  then  introducing  a  small  throat  mirror.  As 
the  base  of  the  tongue  is  a  sensitive  region,  chloroform 
bas  been  used  as  an  aid  in  these  examinations.  Ether 
causes  such  an  accumulation  of  mucus  in  the  throat  that 
it  is  of  but  little  assistance,  unless  it  has  been  preceded 
by  the  administration  of  atropine. 

'I'obold  describes  the  case  of  a  lady  who,  without  any- 
thing in  her  mouth,  could  so  depress  the  base  of  her 
tongue  that  he  was  able  to  see  her  larynx  very  clearly. 

The  s-ray  has  been  used  principally  for  the  discovery 
and  location  of  foreign  bodies  in  the  larynx  and  has 
pi'oved  of  great  value  in  many  instances. 

The  base  of  the  tongue,  the  epiglottis,  and  the  aryte- 
noids can  be  reached  by  the  finger,  and  oedema,  infiltra- 
tion, and  neoplasms  can  sometimes  be  diagnosed  in  this 
way  when  it  is  not  possible  to  introduce  a  mirror. 

The  laryngeal  probe  serves  to  determine  the  mobility 
and  consistency  of  structures  and  to  test  the  sensibility 
of  the  lower  pharyirx  and  larynx  and  the  condition  of  the 
superior  laryngeal  nerve.  Jolui,  W.  Faiiow. 

LARYNX,  DISEASES   OF:    LARYNGECTOMY.-Re- 

SECTION  OR  EXTIIIPATION  OP  THB  LARYNX,  WITH  ARTI- 
FICIAL Substitutes. — The  history  of  this  operation,  like 
that  of  numerous  other  so-called  modern  operations, 
shows  that  It  was  conceived  of  some  time  before  being 
put  into  actual  execution;  that  an  occasional  experiment 
served  to  demonstrate  gradually  the  possibility  of  its  suc- 
cess ;  and  that,  finally,  a  careful  experimental  study  of  its 
technique  led  to  its  trial  upon  the  human  subject.  In 
1839  Albers  made  some  experiments  upon  dogs  to  learn, 
if  possible,  the  exact  part  played  by  the  larynx  in  the  act 
of  respiration.  He  opened  the  trachea  and  part  of  the 
thyroid,  and  in  two  dogS  removed  the  entire  larynx ;  the 
first  of  these  two  died  of  hemorrhage,  the  second  lived 
nine  days  and  died  of  starvation.  Albers  seems  to  have 
drawn  no  special  inferences  as  to  the  feasibility  of  thus 


operating  upon  man.  Von  Langenbeck,  in  1854,  made 
public  mention  of  the  fact  that  he  was  prepared  to  make 
trial  of  extirpation  upon  a  patient  in  his  clinic,  and  he 
even  gave  a  general  description  of  what  he  intended  to 
do,  but  the  patient  declined  operative  help.  Poulis 
states  that  in  1856  Koberle  spoke  of  the  propriety  of  par- 
tial and  total  operations  of  this  nature ;  and  that  in  1866 
Watson,  of  Edinburgh,  operated  uponand  lost  a  patient 
The  same  plan  seems  to  have  suggested  itself  to  Hueter, 
in  1870,  who  saw  an  otherwise  healthy  patient  die  of  can- 
cer of  the  larynx.  His  idea  was  to  make  a  preliminary 
traclieotomy,  and  then,  after  extirpating  the  growth,  to 
sew  the  mucous  membrane  of  the  pharynx  to  the  skin, 
in  order  to  make  a  permanent  fistula  for  purposes  of 
feeding. 

But  the  greatest  credit  should  he  ascribed  to  Czerny, 
now  of  Heidelberg,  who,  in  1870,  undertook  a  systematic 
investigation  of  the  subject.  He  was  the  first  complete- 
ly to  demonstrate  that  not  only  was  it  possible  to  re- 
move the  entire  larjnx  from  dogs,  but  that  the  operation 
was  practicable  on  man ;  and  he  even  laid  down  rules  for 
its  performance.  He,  moreover,  showed  that  when  a 
T-shaped  tube  was  introduced  properly,  a  certain  capa- 
bility of  speech  might  be  expected.  Such  tubes  he  con- 
structed for  some  of  his  dogs,  and  these  tubes  were  the 
rude  and  simple  precursors  of  the  elegant  models  of  to- 
day. 

Three  years  later,  Billroth  found  opportunity,  in  his 
Vienna  clinic,  to  make  the  first  attempt  upon  a  living  pa- 
tient. This  patient  had  already  undergone  a  laryngotomy 
for  cancer,  Avhich  had  returned  in  four  weeks  and  in- 
volved all  the  intei-iorof  the  larynx.  The  operation  was 
a  brilliant  success,  and  the  patient  in  due  time  was  sup- 
plied with  an  artificial  substitute  by  Gussenbauer,  who 
has  displayed  conspicuous  ingenuity  in  his  mechanical 
devices  for  this  purpose.  The  fact  that  the  patient  died 
a  year  later  from  cancer  of  the  cervical  glands  in  no 
wise  detracts  from  the  success  of  the  operation  as  such. 
The  practicability  of  this  extreme  measure  having  re- 
ceived this  brilliant  demonstration,  other  surgeons  were 
not  slow  to  resort  to  it;  and  Billroth  was  quickly  fol- 
lowed by  Heine,  Mass,  Schmidt,  SchOnborn,  and  numer- 
ous others. 

Indications. — The  principal  indication  for  this  ex- 
tremely radical  operation  is  obviously  the  presence  of  a 
malignant  tumor  which  cannot  be  thoroughly  removed 
by  other  methods,  or  which,  after  previous  milder  opera- 
tive attacks,  shows  a  disposition  to  return.  The  larynx, 
however,  has  been  removed  for  other  causes  besides  the 
presence  of  such  tumors;  it  has  been  removed  on  account 
of  destruction  of  its  identity  from  cicatricial  stenosis,  for 
lupus,  and  for  intractable  perichondritis  followed  by  ne- 
crosis; and  one  may,  at  least,  imagine  a  case  of  primary 
tuberculosis  of  the  larynx  in  which,  if  the  diagnosis  could 
be  made  early  enough,  resection  would  be  justifiable. 
Indeed,  in  one  case  a  tuberculous  laiynx  was  removed, 
having  been  considered  to  be  cancerous ;  the  patient  recov- 
ered from  the  operation  to  die  months  later  of  phthisis. 

Of  course  those  general  principles  which  obtain  con- 
cerning the  earliest  possible  removal  of  malignant  growths 
elsewhere  apply  with  equal  force  here,  and  the  rule 
should  always  be,  "the  earlier  the  better."  Extreme  ex- 
haustion would,  in  all  cases,  be  a  contraindication;  so 
would  be  the  hemorrhagic  diathesis  and  the  dissemination 
of  the  growth  beyond  the  laryngeal  confines,  although  in 
several  cases  more  than  the  larynx  has  been  removed. 
Thus  Langenbeck,  in  one  case,  did  not  hesitate  to  re- 
move along  with  it  a  number  of  enlarged  submaxillary 
glands,  the  hyoid  bone,  and  base  of  the  tongue,  along 
with  a  part  of  the  pharynx  and  of  the  cesophagus ;  he 
was  compelled  to  tie  both  external  carotids,  as  well  as 
both  Unguals,  external  maxillaries,  and  superior  thyroids. 
The  patient  made  an  excellent  recovery,  but  died  some 
months  later  from  a  return  of  the  disease. 

Indeed,  one  may  say  that  the  proportionate  gravity  of 
this  always  grave  operation  depends  in  largest  measure 
upon  the  general  condition  of  the  patient.  Nevertheless, 
its  results  have  been  so  conspicuously  successful  in  other- 
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•wise  absolutely  hopeless  cases,  that  one  need  never  hesi- 
tate to  advise  it  when  the  general  condition  outside  of 
the  larynx  is  favorable. 

The  Operation.— The  larynx  may  be  removed  m 
■whole  or  in  part ;  in  other  words,  the  resection  may  be 
complete  or  partial.  We  shall  give  in  this  place  rather 
a  general  idea  of  the  former,  feeling  that  any  one  contem- 
plating Its  actual  performance  would  desire  to  refer  to  the 
special  literature  of  the  subject. 

It  has  happened  in  many  cases  that  the  exigencies  of 
the  condition  present  have  called  for  a  tracheotomy, 
which  has  thus  been  made  a  preliminary  to  the  more 
radical  extirpation.  Thus  the  question  has  been  raised 
whether  preliminary  tracheotomy  is  not  always  advis- 
able. Of  course,  if  it  have  been  already  made,  the  ques- 
tion is  at  once  settled,  but  when  the  matter  can  be  taken 
under  advisement  the  writer  would  be  adverse  to  it,  and 
on  these  grounds:  when  undertaken  a  few  days  pre- 
viously, it  leaves  a  certain  amount  of  disturbance  and 
adhesive  Inflammation,  which  may  complicate  subse- 
quent dissection ;  whereas,  if  left .  till  the  extirpation,  it 
can  just  as  well  be  merged  into  and  become  a  part  of  the 
latter.  The  surgeon  must,  however,  be  prepared  to  per- 
form it  instantly  in  case  of  impending  suffocation. 

The  preliminary  skin  incision  should  be  a  long  one, 
down  even  to  the  "sternum.  By  making  this  long  incision 
one  may  be  spared  the  necessity  for  making  others  at  right 
angles;  it  is  also  in  the  line  of  safety,  and  healing  takes 
place  much  more  satisfactorily.  From  the  level  of  the 
hyoid  bone  to  a  point  below  the  larynx  this  incision 
should  be  deepened,  until  the  entire  respiratory  tract  is 
exposed,  and  the  deep  fascia  covering  the  same  divided. 
Now  the  cutting  edge  should  be  replaced  by  the  handle 
of  the  scalpel,  or,  better  still,  by  a  reasonably  sharp  peri- 
osteum elevator,  by  means  of  wliich  all  the  lateral  attach- 
ments of  the  laryngeal  muscles  are  separated.  Any  small 
spouting  vessel  must  be  caught  in  the  haemostatic  for- 
ceps ;  any  one  of  sufficient  size  to  call  for  it  must  be 
ligated  twice  and  divided  between  the  ligatures.  The 
isthmus  of  the  thyroid  must  also  be  treated  in  this  way. 
By  this  process  the  larynx  is  freed  anteriorly  and  later- 
ally. To  free  it  and  the  upper  rings  of  the  trachea,  if 
any  are  to  be  removed,  from  the  oesophagus,  is  perhaps 
the  most  difficult  part  of  the  operation.  This  m\ist  be 
done  with  extreme  care.  It  must  be  remembered  that 
the  anterior  wall  of  the  oesophagus  commences  at  the 
level  of  the  cricoid  cartilage. 

After  the  larynx  has  thus  been  loosened  from  all  lateral 
and  posterior  attachments,  the  thyro-hyoid  membi-ane 
exposed,  and  the  hemorrhage  all  checked,  the  operator  is 
ready  to  begin  its  i-emoval.  There  has  been  considerable 
discussion  as  to  whether  it  is  better  to  do  this  from  above 


Fig.  3125.— Trendelenburg's  Cannula.    Easily  supplanted  by  the  rubber  tube  and 
glass  funnel  above  described. 


or  from  below.  The  writer's  preference,  based  upon  his 
own  experience,  is  for  the  latter.  It  is  perhaps  a  little 
the  more  abrupt,  but  it  provides  for  the  proper  care  of 
the  trachea  at  once,  and  the  operator  may  proceed  to 
complete  his  work  with  less  haste.  The  height  at  which 
division  shall  be  made  being  first  decided  on,  whether 
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just  below  the  cricoid,  or  between  some  of  the  upper 
tracheal  rings,  as  circumstances  may  dictate,  the  sectioa 
is  quickly  made.  The  portion  above  being  already 
loose,  may  be  quickly  lifted  out  of  the  way,  and  a  tra- 
cheal cannula,  arranged  to  suit  the  operator,  may  be 
rapidly  inserted ;  through  this,  for  the  rest  of  the  opera- 
tion, the  auEEsthetic  is  administered.  A  rubber  tube 
large  enough  to  fit  into  it  may  be  inserted;  the  outer 
end  of  the  tube  may  then  be  slipped  over  a  small  funnel 
containing  gauze  upon  which  the  chloroform  is  thereafter 
dropped.  Everything  having  been  so  cared  for  as  to  pre- 
vent entrance  of  blood  into  the  trachea,  complete  removal 
is  now  effected.  The  matter  of  removal  of  the  epiglottis, 
if  not  already  settled  upon,  must  now  be  quickly  decided. 
If  diseased,  it  must  of  course  be  removed ;  but  when  it  is 
healthy  one  may  easily  waver  in  opinion.  Here  again 
the  writer  advises  its  removal,  since  in  actual  experience 
he  has  had  cause  to  regret  having  left  it.  It  has  in  many 
instances  been  found  a  detriment  rather  than  an  ad- 
vantage. The  thyro-hyoid  membrane  and  also  the  folds 
connecting  the  epiglottis  with  parts  above,  as  well  as 
any  remaining  connections,  should  now  be  divided,  and 
the  diseased  mass  lifted  out. 

After  this  the  surrounding  tissues  should  be  subjected 
to  a  careful  examination,  and  if  any  are  found  to  be  dis- 
eased they  should  be  extirpated.  Thus,  a  part  of  the 
hyoid  bone,  base  of  the  tongue,  lateral  pharyngeal  wall, 
oesophagus,  or  thyroid,  or  some  of  the  cervical  or  other 
lymph  nodes,  may,  if  clearly  diseased  or  even  if  simply 
enlarged,  be  conveniently  dissected  out  without  much 
difficulty.  Despite  all  this  cutting  the  hemorrhage  is  not 
likely  to  be  severe,  and  so  long  as  blood  is  kept  out  of 
the  trachea  no  great  difficulty  is  met  with. 

After  the  completion  of  the  excision  a  formidably  large 
wound  is  left,  whose  most  conspicuous  features  are  the 
large  pharyngeal  opening,  the  upper  gaping  end  of  the 
oesophagus,  and  the  divided  trachea.  It  is  necessary  first 
to  prevent  the  trachea  from  retracting,  as  it  naturally 
tends  to  do,  by  suturing  it  to  the  margins  of  the  wound ; 
three  silk  or  silkworm-gut  sutures  suffice  for  this.  The 
upper  end  of  the  esophagus  is  then  brought  up  to  the 
hyoid  bone  and  held  there  by  silk  sutures,  if  possible. 
It  is  now  rarely  the  practice  to  retain  the  trachea  tube ; 
the  trachea  being  united  to  the  skin  as  described  above, 
access  to  it  from  the  pharynx  is  shut  oft'  by  the  attach- 
ment of  the  oesophageal  margin  to  the  body  of  the 
hyoid.  In  this  way  leakage  into  it  from  above  is  pre- 
vented. The  large  wound  is  now  closed  with  sutures 
and  suitably  drained,  and  dressings  are  applied  above 
and  below  the  tracheal  opening. 

Apter-Care. — The  requisite  after-care  is  much  the 

same,  so  far  as  surroundings  are  concerned,  as  in  a  case 

of  tracheotomy.     The  air  of  the  room  should 

be  kept  moist,  and  at  a  temperature  not  much 

below  80°  F. 

The  patient  is  placed  in  the  Trendelenburg 
position,  as  after  intubation,  the  foot  of  the 
bed  being  raised  to  a  height  of  from  eighteen  to 
twenty-four  inches.  In  this  position  he  may  be 
fed  after  from  twenty-four  to  thirty-six  hours. 
At  the  expiration  of  from  seventy-two  to  ninety 
hours  his  feet  may  be  lowered  and  his  head 
raised,  and  by  the  fourth  day  he  may  sit  up. 
Until  he  can  swallow  food  without  much  diffi- 
culty he  may  be  fed  by  the  rectum. 

With  a  wound  thus  closed  the  use  of  an  arti- 
ficial larynx  is  not  contemplated  and  the  tra- 
cheal opening  remains.  Experience  has  shown 
that  patients  learn  to  retain  air  enough  within 
the  oropharynx  and  parts  below  to  whisper 
plainly  or  even  to  speak  in  an  ordinary  tone 
of  voice.  If  desired  later,  the  anterior  wall  of 
the  liyo-oesophageal  opening  may  be  perforated  to  per- 
mit the  introduction  of  some  form  of  artificial  larynx. 

The  Artificiai,  Larynx.  —This  most  ingenious  instru- 
ment owes  its  present  perfection  more  to  the  genius  of 
Gussenbauer,  of  Vienna,  than  to  any  other  individual, 
though  it  has  been  variously  modified  or  adapted  to  spe- 
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cial  cases  by  different  surgeons.  ^  The  model  of  tlie  Gus- 
senbauer  apparatus,  as  the  writer  had  it  from  him  in 
1883,  is  shown  below  in  Fig.  1326. 

It  consists  of  a  tracheal  tube  of  large  size  (A)  with  lob- 
ster-tailed rings  at  its  lower  end  permitting  a  slight 
motion,  corresponding  to  the  natural  flexibility  of  the 
trachea.  Through  its  front  plate,  and  through  an  open- 
ing on  its  upper  curvature,  passes  a  second  or  pharyngeal 
tube  (B),  also  made  flexible  (or  not,  according  to  the 
case),  with  an  opening  on  its  lower  curved  surface  so 
placed  that  a  stream  of  air  may  play  freely 
through  both  tubes,  even  though  the  exter- 
nal outlet  be  closed.  The  upper  end  of  the 
pharyngeal  tube  lodges  behind  and  below 
the  epiglottis,  if  this  have  been  left  in  situ. 


harp,  and  the  sound  thus  produced  is  converted,  by  the 
articulating  parts  above,  into  something  more  than  a 
whisper — into  distinct  speech.  To  be  sure,  the  voice  is 
now  a  monotone,  but  it  is  nevertheless  a  true  spoken 
voice. 

Various  modifications  of  this  apparatus  have  been 
devised  by  different  surgeons  to  meet  the  indications  in 
individual  cases. 

Patients  display  very  different  degrees  of  toleration  of 
these  instruments.  Some  find  them  excessively  incon- 
venient, others  cannot  use  the  reed,  and  still  others  wear 
them  continually  without  much  discomfort.  A  patient  of 
Gussenbauer's,  who  was  known  to  the  writer,  wore  his 
apparatus  without  apparent  incovouience ;  he  was  almost 
continually  in  the  saddle  as  a  riding-master,  and  still 
kept  up  his  reputation  as  the  best  ridei-  in  Bohemia. 

Results.— The  modified  operation,  as  here  described, 
affords,  considering  its  severity,  a  usually  satisfactory 
relief  in  otherwise  desperate  and  fatal  cases.  Recovery 
may  be  expected  in  about  two  out  of  five  cases,  or  even 
in  a  larger  proportion  if  the  operation  is  done  early. 
Speech  in  some  form  is  retained,  and  thus  a  great  theo- 
retical objection  is  removed.  But,  as  in  operations  for 
cancer  elsewhere,  we  get  our  best  results  here  in  cases. 
which  havp,  not  progressed  too  far. 

Paktial  or  Unilateral  LARYNGKCT0>rY.— Inasmuch 
as  laryngeal  cancers  are  more  often  confined  to  one  side, 
at  least  at  first,  it  may  be  possibly  indicated  to  remove 
the  affected  half.  Thus,  of  one  hundred  and  nineteen 
cases  of  cancer  of  the  larynx,  including  the  epiglottis,. 


FIG.  3126.— Gussenbauer's  Artificial  Larynx. 

or  behind  and  below  the  base  of  the  tongue,  as  the  case 
may  be.  Around  it  the  oesophagus  granulates  and  closes, 
so  that  after  the  healing  process  is  complete  the  only 
passage  from  the  pharvnx  into  the  larynx  is  by  way  of  the 
metal  tube.  In  order"  that  fluids  and  solids  may  not  pass 
through  this,  an  obturator  (G)  is  provided  which  is 
passed  through  the  external  opening  and  up  through  the 
tube,  so  that  its  rounded  upper  end  plugs  the  upper  end 
of  the  pharyngeal  opening,  thus  preventing  passage  ot 
anything  into  the  trachea.  But  since  tins  would  also 
shut  off  air,  the  obturator  is  attached  below,  not  to  a 
solid  plug,  but  to  a  ring,  as  seen,  which  fits  accurately 
into  the  external  opening  of  the  instrument  andthrougli 
it  the  patient  breathes  so  long  as  this  plug  is  worn. 
Except  at  meal-times  the  simple  stopper  (E)  is  worn,  so 
that  the  patient  breathes  through  the_  nose  and  mouth. 
After  a  time,  by  an  instinctive  education  of  the  pharyn- 
geal and  buccal  muscles,  the  upper  end  of  the  tube  is 
protected  during  the  process  of  deglutition,  and  patients 
wearing  these  instruments  learn  to  swallow  readily  v/itn- 
out  the  assistance  of  the  obturator. 

The  feature  of  greatest  interest  about  this  apparatus  is 
the  vocal  part.  It  will  be  remembered  that  the  voca 
cords  have  nothing  to  do  with  articulation,  w  uch  is  all 
performed  above  the  larynx;  they  tonish  only  tone  oi 
sound.  Possibility  of  articulation,  then  not  being  intei- 
fered  with,  we  have  only  to  find  a  substitute  for  the  vi^ 
bratitig  cords.  In  the  simple  mechanism  shown  at^  we 
have  such  a  substitute-namely,  a  metallic  reed,  like  a 
melodeon  reed,  playing  freely  1%?;.'"°^'^"^,^ °**f  i^"' 
and  fitted  inside  of  a  stopper.  This  movable  bar  e^irj^ 
ing  the  reed  has  an  external  lever,  by  means  of  wh  ch  tl  e 
wfarer  is  enabled,  with  a  touch  of  his  Angej  to  tl  row  t 
into  or  out  of  the  air  current,  and  thus  as  it  w-eie,  vol- 
untarily to  open  or  close  his  glottis.  Placing  this  part 
of  the  instrument  in  situ,  and  throwing  the  reed  into  the 
air  current'  the  metal  strip  vibrates  as  it  does  mthe  jcw  s 


Fig.  312T.-Gussenbauer's  Artlflcial  Larynx  in  Position. 

there  were  sixty-nine  in  which  the  disease  was  unilateral. 
That  partial  resection  is  feasible,  some  of  the  earlier  cases- 
have  abundantly  proved.  Thus,  in  BiUroth's  third  case 
he  removed  only  a  lateral  half,  and  still  the  patient  wa* 
thereafter  able  to  phonate  without  mechanical  aid. 
Hahn  has  advised,  as  the  method  of  operating  m  such 
cases,  that  by  an  angular  incision  the  Ifynx  be  first  ex^ 
posed,  and  then  split  open  for  examination.    If  only  one 
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Jialf  be  involved,  then  it  alone  may  be  removed;  if, 
however,  the  disease  have  advanced  beyond  the  median 
Jimit,  then  the  complete  operation  may  still  be  made.  In 
other  words,  he  recommends  an  exploratory  laryngotomy, 
to  be  followed  by  whatever  may  be  indicated.  After 
the  operation  a  cannula  is  introduced  and  packed  in  the 
maimer  above  described.  If  only  lialf  the  organ  have 
been  removed,  tlic  patient  will  probably  be  able  to  make 
liimself  easily  imderstood  without  artificial  aid. 

This  partial  opei-ation  iias  been  successful  in  about 
tliree-flfths  of  the  total  number  of  cases  in  which  it  has 
been  practised.  Its  mechanical  difficulties  are  even 
greater  than  those  of  complete  laryngectomy,  while  there 
is  the  added  danger  of  incomplete  removal. 

lidswen  Park. 

LARYNX,    DISEASES    OF:    LARYNGOTOMY.      See 

I'meliedto'iiiij. 

LARYNX,  DISEASES  OF:    LEPROSY.— Historical. 

—In  the  Ayur-Veda,  one  of  the  most  ancient  of  medical 
writings,  suppression  of  the  voice  is  given  among  the 
sigiis  of  leprosy,'  and  Hans  von  Gersdorif «  states  that  in 
the  Middle  Ages  a  hoarse  voice  and  shortness  of  breath 
were  regarded  as  chaiacteristic  of  the  disease.  At  the 
-commencement  of  the  pi'esent  century  Martius  ^  speaks  of 
ulceration  of  tlie  palate  (velum)  and  also  of  the  trachea 
M'hich  occasions  great  difficulty  of  respiration,  as  a  symp- 
tom of  the  tauric  lepra,  which  occurred  in  the  Crimean 
war,  and  which  was  supposed  to  have  been  imported  by 
the  Russian  troops  engaged  in  the  war  with  Persia. 
Among  other  subsequent  writers,  Struve''  also  alludes  to 
alteration  of  the  voice  and  ditlicult  breathing ;  but  noth- 
ing was  known  of  the  laryngoscopic  appeai'ances  of  the 
afifeetion  until  their  study  during  life  was  made  possible 
by  the  introduction  of  the  laryitgeal  mirro]-. 

In  recent  times  the  disease,  as  it  affects  the  larynx,  has 
boi'ii  described  by  Danielson  and  Boeck,*  flillairet,'' 
Wolff,!  Gibb,"  Tobold,'  Schrbtter,'  Virchow,'"  Hebra 
and  Kaposi,"  Elsbeig,''^  Thoma,'^  Eppinger,"  M.  Mac- 
kenzie,"" Macckern,'"  Basini,"  Thin,'*  Virchow,"  Plum- 
eYW"  Rake,"  Kaposi,'-  and  others. 

Lepra  of  the  laryu.x  is  generally  secondary  to,  or  ap- 
pears coincidently  with,  pronounced  lesions  of  the 
phai'ynx  or  nose,  and  as  a  complication  of  a  more  or  less 
advanced  stage  of  the  cutaneous  affection.  It  may, 
however,  occur  without  involvement  of  the  skin,  as  in 
Elsberg's  first  case. 

The  anatomical  ajipearances  varj-  from  uniform  thick- 
ening and  redness  to  extreme  tubercular  induration  and 
proliferation,  which  may  reach  the  cartilages  and  even 
the  structures  of  the  external  neck  (Virchow).  The 
laryngeal  disease  develops  as  a  diffuse  hyperijemia  and 
swelling  of  the  mucous  membrane,  or  the  process  may  be 
limited  to  individual  parts,  as,  for  example,  the  epiglot- 
tis. At  isolated  si)ots  of  the  hyperaemic  laryngeal  mem- 
brane there  develop  subsequently  hard,  nodular,  ex- 
tremely vascular  excrescences  or  tubercles,  which  are  the 
anatomical  analogues  of  the  tubercles  on  the  skin  and 
other  mucous  membranes.  In  their  incipiency  these  re- 
semble, according  to  Virchow,  the  mucous  patches  of 
syphilis.  The  epithelium  covering  the  tubercles  which 
stud  the  mucous  membrane,  as  if  sprinkled  there,  is 
thrown  off  and  granulating  ulcers  are  formed,  which 
finally  cicatrize  with  the  production  of  considerable  de- 
formity. Extreme  destruction  with  necrosis  of  the  car- 
tilages is  thus  sometimes  brought  about,  and  tlie  larynx 
is  occasionally  so  constricted  by  cicatricial  tissue  as  to 
threaten  danger  from  suffocation. 

The  tubercles  vary  in  size  fi-om  a  pinhead  or  millet 
seed  to  a  small  pea  (Wolff).  Tixeir  number  varies  con- 
siderably; sometimes  only  a  few  are  found  scattered 
here  and  there  over  the  membrane,  while  in  other  cases 
they  are  so  closely  aggregated  as  to  res(;mble  a  diffuse 
infiltration,  which  gives  to  the  parts  affected  a  pallid, 
grayish  appearance  (Hillairet). 

The  cicatrices  which  result  from  the  healing  of  the 
laryngeal  ulcer  of  leprosy  resemble  in  physical  charac- 


ters the  stratiform  scars  of  syphilis.  The  tubercular  nod- 
ules, when  examined  under  the  microscope,  are  seen  to 
be  identical  in  structure  with  those  found  on  the  skin, 
consisting  of  a  granulation  tissue  characterized  by  the 
presence  of  the  granular  lepra  cell  and  bacillus,  which 
shows  a  remarkable  tendency  to  remain  as  such,  and 
which  ultimately  becomes  converted  into  a  dense  cicatri- 
cial mass.  In  rare  instances  papillomatous  excrescences 
are  observed  similar  to  those  which  result  from  syphilitic 
ulceration. 

The  leprous  process  develops  slowly  in  the  larynx, 
and  years  may  elapse  before  ulceration  fakes  place.  The 
natui-al  tendency  is,  however,  to  ulceration  and  scar  for- 
mation. 

Sympto.mk,— The  symptoms  are  those  of  ordinary 
chronic  catarrh.  The  voice  is  generally  hoarse,  and  in 
the  subsequent  stages  of  the  disease  the  respiration 
becomes  embarrassed.  Secretion  is  notably  increased, 
sometimes  bloody,  and,  according  to  Lamblin,'^  the 
breath  is  exceedingly  fetid,  and  the  thyroid  is  tender  on 
pressure.  In  the  ansesthetic  form  of  the  skin  affection 
the  normal  sensibility  of  the  larynx  is  correspondingly 
diminished. 

Complications. — The  most  dangeious  complication, 
according  to  those  who  have  resided  among  the  victims 
of  this  disease,  is  acute  oedema.  In  other  cases  the  lep- 
rous infiltration  leads  to  disturbances  of  the  motor  appa- 
ratus of  the  cords,  and,  together  with  the  development  of 
fibrous  tissue,  to  stenosis  of  the  larynx  and  trachea. 

Diagnosis. — Although  the  anatomical  diagnosis  be- 
tween this  disease  and  syphilis  or  lupus  may  be  difficult, 
from  the  gross  appearances  alone,  its  clinical  recognition 
is  always  possible  from  the  peculiar  appearance  of  the 
larynx,  the  slow  development  of  the  affection,  and  the 
lesions  of  the  external  surface. 

Prognosis. — It  is  sufficient  to  state  that,  as  laryngeal 
lepra  is  the  local  exijression  of  an  includable  general  dis- 
ease, the  prognosis  is  necessarily  bad. 

Tre.\tment. — The  treatment,  therefore,  is  palliative, 
and  must  be  guided  by  the  general  principles  involved 
in  the  care  of  chronic  laryngitis.  Elsberg  speaks  favor- 
ably of  the  topic^al  use  of  an  ethereal  solution  of  iodo- 
form, and  calls  attention  to  gurjun  oil  (balsam,  diptero- 
carpi)  as  a  valuable  local,  as  well  as  general,  remedial 
agent.  Should  oedema  occur,  the  parts  must  be  scarified, 
and  in  stricture  of  the  tube,  life  may  be  prolonged  by 
tracheotomy.  John  Noland  Mackenzie. 

'  Tom.  1.  Nidfinast  'h'ana,  id  est  Pathologia,  cap.  v.,  p.  181  (Hessler's 
translation,  Erlangen,  1844). 

^  Cited  by  Virchow  :  Die  krankhaften  Geschwillste,  11.,  S.  .'ilQ. 

'  De  lepra  taurica,  specimen  medico-practicum,  Llpsise,  IsCKi. 

■•  Ueber  die  aussatzartlge  Krankhelt  Holstelns,  1820.  See  also  ex- 
tract In  the  Edlnb.  Mert.  and  Surg.  Journ.,  vol.  xvlil.,  p.  92.  See  also 
the  work  of  Ludwig  Hunefleld :  Die  Radesyge  Oder  scandinavische 
Syphlliod,  Leipzig,  1828. 

=  Traits  de  la  Spedalskhed,  p.  121,  Paris,  1848;  and  Atlas,  PI.  i.,  v. 
and  xi. 

'  M^m.  de  la  Soc.  de  Blologle,  1862  (cited  by  Virchow). 

'  Virchow's  Archly,  Bd.  xxvi.,  1883,  S.  44. 

9  Dis.  of  the  Throat,  etc..  p.  272,  London.  1864. 

1  SchrOtter's  Laryng.  Mittheiiungen,  1871-V3,  Bd.  ii.,  S.  84  ((^ited  by 
Ziemssen). 

■»  Die  krankhaften  Geschwillste,  Bd.  11.,  S.  .519. 

"  Virchow's  spec.  Path.  u.  Ther.,  Bd.  ill.,  Abth.  11.,  S.  402. 

>"  New  York  Med.>  Record,  January  4th  and  August  2d,  1879. 

's  Virchow's  Archiv,  1873,  Bd.  Ivil.',  S.  445. 

"1  Path.  Anat.  der  Larvnx  u.  der  Trachea,  p.  181,  Berlin,  1880. 

■s  Dls.  of  Throat  and  Nose.  London.  1880,  vol.  1.,  p.  400. 

'8  London  Lancet,  1881,  vol.  ii.,  p.  129. 

"  BoUetlno  dpH'.orrechlo,  della  gola,  etc.,  1884,  No.  6  (Int.  Central- 
Watt  lur  Laryngologle,  etc..  No.  9v  1»8S>.    ^ 

i»  British  Medical  Journal,  July  19th,  1884. 

">  Berlin,  kiln.  Wochenschrift,  1885,  No.  12,  S.  189. 

2»  Wiener  med.  Zeitg.,  1884,  Nos.  34  to  37. 

='  Trans.  Path.  Soc,  London.  1885,  vol.  xxlll. 

'=  Wiener  med.  Wochenschrift,  1885,  Nos.  47  to  49. 

2»  Etude  sur  la  Ifepre  tuherculeuse,  etc.,  Paris,  1871;  Cohen;  Dls.  of 
the  Throat,  etc.,  p.  531, 1880. 

LARYNX,    DISEASES   OF:    LUPUS.— Lupus  of  the 

larynx  is  a  form  of  tuberculosis.  It  is  nearly  always 
consecutive  on  lupus  in  other  parts  of  the  body,  espe- 
cially in  the  nose,  in  the  pharynx,  or  on  the  skin  of  the 
face.  Primary  lupus  involving  the  larynx  and  no  other 
portions  of  the  body  has  been  observed  by  John  N.  Mac- 
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kenzie  in  two  cases,  by  Leffertss  in  fiiur,  by  Jonathan 
Wnglit  m  one,  and  by  Rice,  in  tliiee.  The  epiolottis 
seems  to  be  the  seat  of  election. 

Our  positive  knowledge  of  laryngeal  lupus  dates  from 
the  laryngoscopic  studies  of  Tiirclc'  The  occurrence  of 
the  disease  in  tlie  lai-yux  has  also  been  observed  and  de- 
scribed by  Virchow,-^  Tobold,"  Ziemssen,-"  Grossman  * 
Ihoma,"  Stilling,!  Lefferts.s  Beringier,«  Eppinger '» 
Morel  1  Mackenzie,"  Kniglit,'-'  Ascli,'-'  Breda  '"  Chiari'" 
Bowen,"  Ohiari  and  Riehl,"'  Hunter  jNlaeke'nzie  ■'  Van 
Santvoord,'"  and  others. 

Etiology.— Very  little  is  known  as  to  llie  etiology  of 
this  disease.  It  has  been  observed  nuire  frequently  in 
those  who  are  the  oflspring  of  tuberculous  parents  or 
who  liave  brothers  and  sisters  sutl'eiing  from  the  ordinarv 
forms  of  tubercido.sis.  The  slight  tendcnc  v  that  this  dis- 
ease lias  to  spread  and  affect  other  regions'of  the  body  is 
accounted  for  in  one  of  two  ways:  either  that  the  type 
of  tubercle  bac^illus  producing  lupus  is  less  virulent  than 
that  found  in  the  ordinary  forms  of  tuberculosis,  or  else 
that  tlie  patient  is  possessed,  by  inheritance  or  otherwise 
of  a  certain  power  of  resistance  or  partial  inuniuiity  to 
the  action  of  the  tubercle  bacilli,  the  result  being  the 
peculiar  pathological  changes  found  in  lupus. 

Pathology.— The  portions  of  the  larynx  involved  by 
lupus  are  usually  but  slightly  reddened  and  present  a 
nodular  appearance  with  frequentl\'  an  admixture  of  ci- 
catricial tissue.  The  nodules  are  very  slow  in  formation 
and  consist  of  numerous,  fairly  well-organized,  round- 
cell  inliltrations  with  the  formation  of  a  few  giant  cells 
in  this  new  tissue.  The  giant  cells,  when  stained  by 
Gram's  method,  do  not  always  show  the  presence  of  tu- 
bercle bacilli,  a  fact  which  may  be  accounted  for  by  the 
sparsity  of  the  micro-organisms.  Ulcers  may  be  found 
over  the  site  of  the  nodule,  and  it  is  not  uncommon  to 
find  new  nodule-formation  upon  the  periphery  of  the  in- 
vading inflammatory  process,  while  ulceration  is  going 
on  just  within  this  border,  with  complete  cicati-ization 
somewhere  near  the  centre  of  the  affected  area.  The 
laryngeal  surface  of  the  epiglottis  is  the  point  where  the 
pathological  changes  are  most  frequently  observed,  al- 
though the  vocal  cords  and  ventricular  bands  have  been 
seen  to  be  implicated  in  the  process.  The  epiglottis  is 
often  markedly  deformed,  and,  when  the  interior  of  the 
larynx  is  involved,  considerable  stenosis  may  result  from 
iilceration  and  cicatrization. 

Symptoms. — The  symptoms  of  lupus  of  the  larynx  are 
not  very  marked.  There  is  ordinarily  very  little  pain, 
but  usually  a  feeling  of  constriction  in  the  throat  and 
slight  difficulty  in  swallowing  due  to  the  deformed  epi- 
glottis. "When  the  interior  of  the  larynx  is  involved,  the 
changes  in  the  voice  and,  later,  the  dyspncea  may  cause  the 
patient  to  seek  relief  at  the  hands  of  the  physician. 

Prognosis. — This  disease  is  an  exceedingly  chronic  one 
and  especially  liable  to  relapses.  It  may  have  existed 
for  months  before  the  patient  has  been  led  to  seek  relief, 
and  even  after  a  quiescence  of  several  years  it  has  been 
known  to  break  out  again.  Stenosis  of  the  larynx  may 
occur,  demanding  relief  by  tracheotomy  to  save  the  pa- 
tient from  asphyxiation.  There  is  also  danger  that  in 
the  process  of  ulceration  some  of  the  bacteria  may  be 
carried  into  the  lung,  causing  pulmonary  tuberculosis,  or 
into  the  circulation,  causing  the  disease  to  manifest  itself 
in  other  parts  of  the  body. 

Differential  Diagnosis. — Lupus  may  be  mistaken 
for  epithelioma,  syphilis,  or  the  ordinary  forms  of  tuber- 
culosis. In  the  article,  Larynx,  Diseases  of :  Tuberculosis, 
there  will  be  found  a  table  indicating  the  differential  diag- 
nosis between  tuberculosis,  syphilis,  and  lupus,  and  to 
this  the  reader  is  referred.  The  differentiation  from  epi- 
thelioma is  not  so  easily  made.  Lupus  is  common  in  early 
life,  while  epithelioma  rarely  occurs  before  the  thirty- 
fifth  year.  i§;pithelioma  is  accompanied  by  considerable 
pain;  lupus  by  little  pain.  Epithelioma  grows  rapidly; 
lupus  is  of  slow  development.  Removal  of  a  small  piece 
of  the  growth  and  microscpoical  examination  will  confirm 
the  diagnosis. 
Treatment. — Each  case  must  be  treated  in  the  way 


that  experience  shows  to  bi'ing  the  best  results  In  that 
case.  In  some,  the  use  of  simple  cleansing  sprays  such 
as  a  solution  of  sodium  bicarbonate,  five  grains  to  the 
ounce,  followed  by  an  application  of  a  ten-per-cent  sil- 
ver-nitrate solution  to  the  ulcerated  area,  will  give  good 
results.  In  ot  her  cases  the  disease  seems  to  be  stimulated 
to  greater  pathological  activity  by  this  treatment,  and  in 
these  the  use  of  the  sharp  curette  or  the  application  of 
the  galvano-cautery  to  the  nodules  and  ulcers  is  the  better 
treatment.  In  recent  years  a  number  of  good  reports 
have  been  recorded  fi-om  the  use  of  tuberculin  in  the 
treatment  of  lupus.  If  this  method  is  adopted  it  is 
wise  to  begin  with  a  dose  of  1  to  3  mgm.,  to  be  repeated 
once  every  four  days,  unless  the  reaction  is  exceedingly 
marked ,  in  which  case  the  hy peroBmia  and  swelling  should 
be  allowed  to  subside  before  the  injection  is  repeated. 
The  dose  may  be  increased  as  the  patient  becomes  tolerant, 
until  one  of  10  mgm.  is  reached.  In  the  case  of  laryngeal 
stenosis  lesulting  from  cicatrization,  tracheotomy  is  the 
wiser  procedure,  as  cutting  operations  and  the  pressure 
resulting  from  intubation  tend  to  aggravate  the  disease. 
The  use  of  the  s^-rays  has  been  suggested  for  the  treat- 
ment of  this  disease,  and,  when  the  epiglottis  is  much  in- 
volved, it  is  possible  by  this  procedure  to  limit  its  ad- 
vance; but  the  treatment  has  not  yet  been  employed 
sufficiently  to  allow  us  to  speak  with  any  degree  of  posi- 
tiveness  as  to  its  therapeutic  value. 

Cornelius  G.  Coa/cley. 

'  ™nik,  S.  4a5;  Atlas,  tab.  xx.,  6  and  xxi.,  I.  Also  Zeitschrift  d. 
Gesellscliaft  d.  Aerzte  in  Wien,  18.59,  No.  3. 

'  Die  Isrankhaften  GeschwiUste,  ii.,  Bd.  11.,  S.  496 

"  Laryngoscuple  u.  Kehlkoplkrankhelten,  S.  307,  Berlin,  1874 

■"  Zlemssen's  Cyclopasdla,  Am.  ed.,  1875,  vol.  vli.,  p.  853 

^  Anzeiger  d.  k.  k.  Gesell.  d.  Aerzte  in  Wien,  1877,  27. 

'  Vircliow's  Arcblv,  Bd.  .5.5. 

'Zeltschr.  I.  Chirurgie,  1877,  Bd.  vlll. 

'  Am.  Journ.  Med.  Sciences,  April,  1878,  p.  370. 

'  Annates  des  mal.  de  rorelUe  et  du  larynx,  Juli,  1878. 

"Path.  Anat.  des  Larynx  u.  der  Trachea,  S.  163,  Berlin,  1880. 

"  Diseases  of  Throat  and  Nose,  vol.  i.,  p.  396. 

1=  Archives  of  Laryngology,  July,  1881. 

■3Gaz.  Med.  Ital.,  Prov.  Veneto,  Padova,  1881,  xxlv.,  452  (Index 
Medicus) . 

'■*  Monat.  f.  Ohrenhellkimde,  Berlin,  1882,  No.  8. 

1"  Trans.  Rhode  Island  Med.  Sec,  1882,  il.,  pt.  6,  487. 

> '  Vierteljahresschr.  f.  Dermatol,  u.  Syph.,  1882,  Ix.  Jahrgang.,  4 
Heft. 

"  Edin.  Med.  Journ..  October,  1885. 

"  New  York  Med.  ,lourn.,  December  5, 1885. 

'»  Vlrchow's  Handbuch,  lii.  Abth.,  S.  335. 

LARYNX,  DISEASES  OF:  NEUROSES.— Neuroses 
OF  Sensation. — Under  this  heading  we  distinguish 
three  groups:  (1)  Hypersesthesia  and  neuralgia;  (2)  anajs- 
thesia;  (3)  partesthesia. 

Hypercesthesia  may  occur  as  the  result  of  external  irri- 
tation, or  as  the  expression  of  some  internal  pathological 
process,  or  as  an  intrinsic  alteration  of  the  nerve.  The 
external  irritants  consist  usually  of  acute  inflammatory 
affections,  such  as  simple  acute  catarrh,  or  that  resulting 
from  traumatism.  When  no  macroscopic  changes  are 
evident,  the  causative  factors  are  found  usually  to  be 
hysterical  and  general  nervous  affections  which  are  fre- 
quently associated  with  antemia  and  chlorosis. 

Symptoms. — Under  normal  conditions,  the  degree  of 
sensitiveness  of  the  laiynx  varies  greatly  in  different 
individuals.  Local  disturbances  from  other  causes  are 
apt  to  increase  the  sensitiveness  to  a  striking  degree. 
Schrotter  reports  a  case  of  a  man  with  a  tumor  on  the 
right  vocal  cord ;  this  was  excised,  when  the  patient  was 
suddenl)'  attacked  with  tonsillitis,  which  was  followed 
by  a  great  increase  of  sensitiveness,  persisting  for  several 
weeks. 

The  degree  of  sensitiveness  which  accompanies  acute 
and  chronic  laryngitis  stands  in  no  direct  relation  to  the 
macroscopic  changes,  for  in  neurotic  individuals  local 
alterations  of  even  slight  intensity  may  be  accompanied 
by  the  most  conspicuous  hypersesthesia.  The  reverse  is 
also  the  case. 

In  the  majority  of  instances  in  which  laryngeal  hyper- 
a?sthesiais  dependent  upon  acute  or  chronic  inflammation 
of  the  organ,  similar  alterations  are  present  also  in  the 
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pharynx.  We  may  gay,  as  a  rule,  that  the  local  alter- 
ations consist  usually  of  Inflammation,  with  a  tendency  to 
hyperplasia,  and  that  hypereesthesia  in  atrophic  condi- 
tions of  the  mucous  membrane  is  extremely  uncommon. 
One  finds,  generally,  on  exaniination,  a  granular  condi- 
tion of  the  posterior  pharyngeal  wall,  which  is  due  to 
hyperplastic  inflammation  of  the  lymphoid  tissue  in  that 
■vicinity.  Gentle  contact  with  the  probe  is  exceedingly 
apt  to  excite  laryngeal  contraction  or  cough.  In  such 
individuals,  we  find  usually  either  anaemia  or  neurasthe- 
nia, representing  one  type,  or  plethora  or  gout  constitut- 
ing another  well-marked  class. 

In  hysteria  and  hypochondriasis  the  cause  is  to  bo 
sought  in  functional  disturbances  of  the  cenfa-al  nervous 
system.  In  such  individuals,  the  act  of  swallowing  often 
produces  marked  discomfort,  and  patients  sometimes 
complain  of  a  noise  which  they  perceive  during  the  act 
of  swallowing,  and  which  arises  from  the  rubbing  of  the 
calcified  portions  of  the  larynx  on  each  other. 

Neuralgia  of  the  larynx  is  referred  to  by  various 
authors  as  a  well-defined  affection.  It  is  difficult,  how- 
ever, in  many  cases  to  exclude  the  possible  existence  of 
some  pathological  alteration  elsewhere,  which  may  cause 
the  pain.  In  a  case  which  came  under  the  writer's  ob- 
servation, a  severe  intermittent,  neuralgic  pain,  extend- 
ing from  the  base  of  the  tongue  on  one  side  downward 
in  the  direction  of  the  cricoid  cartilage,  was  complained 
of  for  many  years.  A  true  neuralgia  was,  for  a  time, 
considered  to  exist,  but  careful  inquiry  elicited  the  fact 
that  there  had  once  been  a  deep-seated  abscess  in  the 
throat  which  ruptured  externally,  the  slight  scar  being 
completely  hidden  by  a  heavy  growth  of  beard.  As  a 
rule,  such  pains  do  not  appear  spasmodically,  or  follow 
the  direction  of  a  definite  nerve.  Many  other  causes  of 
laryngeal  hypersesthesia  may  be  enumerated,  such  as 
swelling  of  the  veins  at  the  base  of  the  tongue  and  en- 
largement of  the  lingual  tonsil.  Smoking  is  also  a  fre- 
quent cause,  particularly  when  strong  tobacco  is  smoked 
either  in  a  cigar  or  in  a  pipe.  This  condition  is  found  usu- 
ally in  men  who  are  otherwise  strong  and  well,  except, 
perhaps,  for  certain  neurotic  tendencies.  Such  hyperaes- 
thesia  is  generally  associated  with  symptoms  of  paraes- 
thesia. 

Prognosis. — This  depends  upon  the  causative  factor. 
In  the  catarrhal  cases,  and  in  those  in  which  anasmia 
alorje  exists,  the  prospect  of  relief  or  recovery  is  naturally 
better  than  in  those  due  to  hysteria  or  hypochondriasis. 

Treatment. — This  is  naturally  determined  by  the  eti- 
ology. In  cases  of  hypereesthesia  dependent  upon  or 
associated  with  hyperplastic  alterations  of  the  mucous 
membrane,  much  may  be  done  for  the  patient  by  appro- 
priate local  treatment.  Relief  may  often  be  afforded  by 
encouraging  the  patient  to  tolerate  local  applications  to 
the  back  of  the  pharynx,  which  can  be  carried  out  at 
home.  The  application  of  Mandl's  solution  (iodine  0.5  to 
1,  glycerin  10),  on  a  cotton-tipped  probe,  may  be  advan- 
tageously practised  several  times  a  week.  In  the  case  of 
hysteria  and  hypochondriasis,  general  treatment  by  the 
family  practitioner  and  neurologist  is  directly  indicated. 

Parasthesia  occurs  in  the  form  of  subjective  sensations 
of  constriction,  heat,  pricking,  etc.,  in  the  throat,  and  is 
usually  associated  with  hyperesthesia.  It  is  not  uncom- 
mon as  the  result  of  the  penetration  of  foreign  bodies  into 
tlie  mucous  membrane  of  the  vicinity,  and  persists  often 
after  the  foreign  body  has  been  removed.  In  such  cases, 
either  as  the  result  of  the  efforts  of  the  patient  to  dislodge 
the  foreign  body,  or  in  consequence  of  manipulative 
efforts  of  the  physician,  the  mucous  membrane  of  the 
larynx  is  often  acutely  inflamed,  particularly  in  the  re- 
gion of  the  epiglottis,  and  this  inflammation  is  almost 
invariably  accompanied  by  acute  lingual  tonsillitis.  In 
such  cases,  it  is  difficult  to  determine  which  region  of  the 
throat  is  responsible  for  the  persisting  symptoms  of  dis- 
comfort. 

The  treatment  of  such  conditions  follows  closely  the 
lines  laid  down  for  hypereesthesia.  In  addition  to  such 
general  measures  as  will  suggest  themselves  to  every 
physician  in  the  way  of  diet,  hygiene,  and  appropriate 
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tonics,  much  relief  may  be  obtained  from  local  treatment. 
A  frequent  application  of  Mandl's  solution  in  cases  char- 
acterized by  hyperplasia  of  the  lymphoid  tissue  is  service- 
able. When  the  pain  is  very  severe,  Gottstein  recom- 
mends the  application  to  the  neck  of  cloths  wrung  out 
of  very  hot  water.  The  prognosis  in  cases  not  due  to 
the  entrance  of  a  foreign  body  is  undoubtedly  less  favora- 
ble than  in  hypersesthesia. 

AncBsthesia. — Diminution  of  sensibility  in  the  larynx 
may  be  partial  or  total.  In  the  first  instance,  the  condi- 
tion is  called  hypeesthesia,  in  the  second,  ansesthesia 
proper.  These  conditions  are  to  be  distinguished  from 
loss  of  the  sense  of  pain,  or  analgesia.  In  the  diagnosis- 
of  anassthesia,  it  is  often  difficult  to  determine  the  bound- 
ary between  normal  degrees  of  tolerance  and  pathologi- 
cal conditions.  In  certain  individuals  it  is  possible  to 
introduce  laryngeal  instruments  without  previous  anees- 
thetizing  of  the  parts,  and  yet  no  evidence  exists  pointing 
to  any  abnormality,  either  general  or  local.  A  frequent 
cause  of  ansesthesia  is  to  be  found  in  diphtheria,  and  this 
may  at  times  be  associated  with  ansesthesia  of  the  soft 
palate  and  uvula.  There  seems  to  be  no  relation  between 
the  severity  of  the  infection  and  the  degree  of  paralysis, 
present.  "The  time  of  onset  of  such  nervous  alterations 
in  the  larynx  ranges  from  two  to  six  weeks  after  recov- 
ery from  the  diphtheria,  but  it  may  extend  to  from  two- 
to  four  months.  Paralj'sis  in  this  affection  is  probably 
due  to  alterations  produced  in  the  nerves  by  the  diph- 
theria toxin.  Syphilis  of  the  central  nervous  system  may 
produce  ansesthesia  in  the  larynx.  Ott  observed  anses- 
thesia of  the  right  half  of  the  larynx  in. a  case  of  paraly- 
sis.of  the  right  vocal  cord,  due  to  syphilis  of  the  central 
nervous  system.  The  roots  of  the  vagus  showed  no  med- 
ullary nerve  fibres.  SchrOtter  has  reported  a  case  of 
malignant  lymphoma  of  the  throat  in  which  individual 
tumors  extended  up  the  left  side  of  the  neck  between  the 
mastoid  process  and  the  ramus  of  the  lower  jaw.  In  ad- 
dition to  paralysis  of  the  left  vocal  cord,  tliere  was  also- 
anaesthesia  of  the  left  half  of  the  larynx.  In  this  case 
the  root  of  the  vagus  must  have  been  subjected  to  press- 
ure before  giving  off  its  individual  branches,  since,  in 
addition  to  paralysis  of  the  left  laryngeal  muscle,  there- 
existed  also  an  acceleration  and  irregularity  of  the  heart's- 
action. 

Both  ansesthesia  and  hypqesthesia  occur  in  hysteria,  al- 
though they  are  rare  manifestations  in  this  disease.  Tiie 
ansesthesia  may  be  total  or  unilateral,  and  may  be  associ- 
ated in  the  latter  instance  with  unilateral  cutaneous  anses- 
thesia. Unilatei-al  ansesthesia  has  been  reported  in  cases, 
of  hemiplegia,  although  this  is  less  common  than  cuta- 
neous ansesthesia;  it  has  been  noted  also  in  association 
with  unilateral  lesions  of  the  medulla,  bulbar  paralysis, 
tumors  of  the  base  of  the  skull,  gummata,  progressive 
muscular  atrophy,  railway  spine,  and  tabes.  Krause 
reports  a  case  of  tabes  in  which  there  was  anaesthesia  of 
the  laryngeal  mucous  membrane  with,  however,  well- 
preserved  reflex  excitability,  as  shown  by  probing,  which 
caused  closure  of  the  glottis.  In  another  patient,  the  re- 
flex irritability  disappeared,  while  sensation  was  pre- 
served. 

When  the  anresthesia  is  complete,  there  is  a  marked- 
tendency  for  food  and  drink  to  enter  the  trachea,  with 
the  production  of  glottic  spasm  or  cough.  It  has  been 
stated  that  the  epiglottis  in  this  condition  is  more  erect 
than  usual,  owing  to  paresis  of  the  thyro-  and  aryepi- 
glottic  muscles,  which  are  said  to  be  supplied  with  mo- 
tor filaments  by  the  superior  laryngeal  nerve. 

The  prognosis  of  laryngeal  ansesthesia  is  dependent 
upon  the  etiology  in  each  case.  In  diphtheria  the  con- 
dition usually  passes  off  spontaneously.  In  the  func- 
tional nervous  diseases  the  prognosis  may  or  may  not  be 
good,  according  to  the  underlying  general  disease. 

In  organic  diseases  of  the  nervous  system  the  same  is 
true,  so  that  it  is  yseless  to  formulate  any  definite  state- 
ments. Treatment  consists  in  that  which  is  appropriate 
to  the  general  underlying  cause.  It  is  important  to  pre- 
vent food  from  entering  the  larynx,  and  it  may  be  neces- 
sary to  feed  the  patient  through  a  tube. 
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Spasmodic  Affections. — Spasm  of  the  Glottis.— G\ot- 
tic  spasm  may  affect  the  abductors  as  well  as  the  adduc- 
tors. But  a  single  case,  however,  of  the  former  condition 
is  known,  namely,  one  reported  by  Pittas  occurring  in  a 
patient  with  hydrophobia,  in  whom  the  glottis  remained 
wide  open  for  several  seconds  during  the  attack.  Al- 
most universally  the  term  spasm  of  the  glottis  is  em- 
ployed to  designate  spasm,  of  the  adductors.  It  occurs 
most  commonly  in  children,  and  is  then  usually  depend- 
ent upon  or  related  to  rachitis.  As  contributing  causes 
we  may  mention  general  disturbances  of  nutrition,  im- 
proper feeding,  and  acute  local  inflammations.  In 
adults  there  is  usually  an  associated  chronic  laryngitis, 
although  new  growths  have  been  observed  to  produce 
such  attacks.  Lichtwitz  has  described  hysterogenic 
zones  in  the  larynx,  contact  with  which  excites  glottic 
spasm.  The  laryngeal  surface  of  the  epiglottis  seems  to 
be  especially  sensitive.  Spasm  of  the  glottis  is  common 
in  tabes,  and  may  be  an  initial  symptom.  It  may  also 
occur  in  association  with  chronic  catarrhal  inflammation 
of  the  parts,  particularly  in  alcoholics.  Lesions  of  the 
naso-pharynx,  particularly  those  of  a  hj'perplastic  ua- 
turCi  often  give  rise  to  a  spasmodic  contraction  of  the 
nerves.  Tetanus  has  been  occasionally  found  to  exhibit 
this  condition.  The  symptoms  vary  according  to  the  de- 
gree and  duration  of  the  attack,  as  well  as  to  the  under- 
lying cause.  The  attack  is  ushered  in  usually  by  cough, 
with  simultaneous  sensation  of  contraction  in  the  throat, 
followed  by  cyanosis  and  even  unconsciousness.  In  a  few 
seconds,  a  spasm  may  be  interrupted  by  deep  inspiration, 
which  is  followed  by  another  contraction.  The  patient 
experiences  marked  anxiety  and  a  sense  of  impending 
dissolution,  and  sometimes  a  fatal  termination  may  act- 
ually ensue.  Examination  of  the  larynx  shows  a  close 
approximation  of  the  vocal  cords  throughout  their  whole 
length,  although  at  times  their  cartilaginous  portions 
may  remain  open,  producing  a  triangular  cleft  poste- 
riorly. The  ventricular  bands  may  also  share  in  the  con- 
traction. The  epiglottis  may  be  depressed,  but  usually 
stands  erect. 

The  diagnosis  is  readily  made  from  a  consideration  of 
the  symptoms,  although  the  condition  must  be  differen- 
tiated from  that  following  secondary  contractions  which 
take  place  in  paralysis  of  the  postici. 

Prognosis  is  usually  favorable,  but  is  dependent  upon 
the  underlying  cause  and  the  treatment.  In  children, 
the  condition  is  more  serious,  and  a  considerable  number 
of  fatal  cases  have  been  reported. 

Treatment,— The  first  indication  during  an  attack  is  to 
produce  relaxation  of  the  contracted  muscles,  which  may 
be  effected  by  the  inhalation  of  chloroform,  ether,  bro- 
mide of  ethyl,  sudden  application  of  hot  water  to  the 
neck  and  back,  or  of  cold  water  to  the  epigastrium. 
Tracheotomy  has  been  found  necessary  at  times.  For 
the  prevention  of  the  attack,  appropriate  general  meas- 
ures must  be  instituted.  In  children  this  is  particularly 
important.  Heroin  in  small  doses  has  been  found  partic- 
ularly serviceable.  SchrOtter  recommends  the  introduc- 
tion, in  hysterical  cases,  of  a  hard-rubber  tube. 

Chorea  of  the  the  Lary?iz:— True  laryngeal  chorea  is 
characterized  by  a  choreic  movement  of  the  vocal  cords, 
in  association  with  a  true  general  chorea  minor.  The 
designation  "  chorea  of  the  larynx  "  is  superfluous,  since 
the  laryngeal  muscles  move  in  sympathy  with  the  gen- 
eral muscular  system.  Onodi  therefore  proposes  to  drop 
the  name  "  chorea  laryngis  "  and  recommends,  in  cases  of 
choreic  movement  of  the  cords,  without  general  chorea, 
that  the  term  "  choreiform  movement  of  the  cords "  be 
used.  Cases  of  nervous  cough  upon  which  chorea  super- 
venes are  to  be  termed  "chorea  minor,  with  nervous 
cough."  The  name  "chorea  laryngis"  is  therefore  inap- 
plicable to  many  cases  of  nervous,  reflex  cough,  which 
have  been  described  by  various  authors  under  that  desig- 
nation. . 

Nerwus  Cfct/^'^.— By  this  term  is  denoted  a  cough  which 
arises  without  demonstrable  alterations  in  the  mucous 
membrane,  and  is  occasioned  by  reflex  irritation  from 
without,  or  by  an  increased  irritability  of  the  central 


nervous  s.ystem.  Although  no  macroscopic  alterations 
may  l)o  found  on  examination,  it  is  possible  that  the  con- 
dition is  due  to  some  previous  disease,  such  as  acute 
mflammation  or  new  growths.  Among  other  external 
sources  of  irritation,  we  may  enumerate  diseases  of  the 
nose  and  pharynx,  particularly  chronic  follicular  pharyn- 
gitis. The  condition  under  these  circumstances  is  closely 
allied  to  that  which  exists  in  hyperesthesia  of  the  larynx. 
Reflex  irritation  due  to  the  presence  of  wax  or  foreign 
bodies  in  the  external  auditory  meatus  is  somewhat  fre- 
quent. 

Among  the  factors  associated  with  increased  excitabil- 
it>-  of  the  central  nervous  apparatus,  we  find,  first,  anaj- 
mic  conditions,  secondly,  hysteria.  A  form  of  cough 
which  occurs  in  tabes  may  also  be  included  here. 

Symptoms.  —The  attack  of  coughing  is  usually  preceded 
by  sensations  of  tightness  or  constriction  in  the  throat, 
which  cause  a  desire  to  clear  the  parts.  The  cough  may 
occur  only  once  or  be  repeated,  and  there  may  even  be 
spastic  contractions  of  the  abductors,  associated  at  times 
with  energetic  contraction  of  the  diaphragm.  The  charac- 
ter of  the  cough  varies,  but  it  is  usually  dry  and  tight, 
although  at  times  there  is  a  rough  or  bellowing  quality. 
There  is  little  or  no  expectoration.  The  prognosis  and 
treatment  depend  upon  the  underlying  causes. 

MoTOB  Pakalyses.— These  may  be  divided  into  three 
general  classes  as  follows:  1.  Paralysis  of  the  closers  of 
the  glottis,  namely,  the  lateral  crico-arytenoid  muscles 
(or  adductors  proper),  the  thyro-arytenoid  (or  internal 
tensors  of  the  vocal  cords,  which  also  aid  in  closing  the 
glottis),  and  the  interarytenoid  muscle.  2.  Paralyses 
of  the  abductors  or  posterior  crico-arytenoid  muscles.  3. 
Paralyses  of  all  the  muscles  supplied  by  the  recurrent 
larj'ngeal  nerve.  Paralyses  of  the  laryngeal  muscles  are 
occasioned  either  by  disturbances  of  the  nerves  which 
supply  the  organs,  namely,  the  recurrent  laryngeal  and 
the  superior  laryngeal,  or  by  lesions  of  the  vagus  and  the 
accessorius,  from  which  these  nerves  arise.  These  we 
term  peripheral  disturbances.  Paralysis  may  also  arise 
in  consequence  of  intracranial  diseases  aflfecting  the  nu- 
clei of  the  roots  of  the  vagus  and  the  accessorius,  giving 
rise  to  central  paralysis.  Finally,  we  distinguish  myo- 
pathic paralyses,  produced  by  diseases  of  the  muscles 
themselves.  These  paralyses  are  scarcely  separable  from 
the  peripheral,  inasmuch  as  their  etiology  and  manifes- 
tations are  as  yet  imperfectly  understood.  In  view  of 
the  long  course  of  the  vagus  and  its  exposed  situation, 
it  may  experience  a  variety  of  injuries  through  lesions  of 
the  structures  in  the  vicinity.  Among  these  we  may 
enumerate  traumatism,  pressure  from  mediastinal  tumors, 
enlarged  bronchial  glands,  aneurism  of  the  innominate 
and  subclavian  arteries  on  the  right  side  and  of  the  arch 
of  the  aorta  on  the  left,  carcinoma  of  the  OBSophagus,  and 
enlargement  of  the  thyroid.  Diseases  of  the  pleura  and 
of  the  right  apex  may  produce  paralyses  of  the  recurrent 
nerve.  Paralyses  of  the  vocal  cords  have  also  been  ob- 
served in  consequence  of  the  pressure  of  malignant 
tumors  on  the  accessorius,  within  the  cranial  cavity. 
Remak  has  described  traumatic  paralyses  of  the  sym- 
pathetic, hypoglossus,  and  accessorius.  In  diphtheria 
paralysis  of  the  superior  laryngeal  nerve  has  been  found, 
though  it  is  extremely  rare. 

Among  the  peripheral  paralyses  we  include  those  of 
myopathic  and  neuropathic  nature,  which  affect  usually 
only  individual  muscles,  and  arise  in  consequence  of 
overexertion.  These  are  most  frequently  due  to  ca- 
tarrhal diseases.  Certain  infections  diseases  are  followed 
at  times  by  more  or  less  complete  paralyses  on  the  part 
of  the  laryngeal  muscles.  We  find  this  particularly  in 
diphtheria,  typhoid  fever,  smallpox,  scarlet  fevei',  and 
erysipelas.  These  are  due  probably  to  the  action  of  the 
toxins  upon  the  nerves  in  question.  Those  paralyses 
which  occur  in  consequence  of  tuberculosis  and  syphilis 
are,  on  the  other  hand,  usually  due  to  alterations  of  the 
tissue  in  the  vicinity,  rather  than  to  a  toxic  action.  Lead 
and  arsenic  poisoning  have  been  observed  to  occasion 
laryngeal  paralyses.  Rheumatism  has  been  cited  fre- 
quently as  a  cause  of  laryngeal  paralysis.     Baumler  de- 
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scribes  an  independent  affection  of  the  recurrent  nerve  in 
the  form  of  a  chronic  neuritis,  and  attributes  it  to  inflam- 
matory processes  in  the  neighborhood  of  the  nerve — par- 
ticularly enlarged  bronchial  glands,— -which  arise,  not  un- 
commonly, in  consequence  of  long-continued  inhalation 
of  dust.  Complications  of  laryngeal  paralyses  with  those 
of  other  cerebral  nerves  have  been  observed.  Paralysis 
of  the  velum  is  frequently  associated  with,  and  has  been 
observed  to  follow,  influenza. 

Pathological  Anato^ny.—'The  histological  alterations  in 
the  larynx  depend  upon  tlie  etiology  and  the  duration  of 
the  afEection.  The  nerves  may  exhibit  different  degrees 
of  atrophy,  varying  from  simply  fatty  or  amyloid  degen- 
eration to  a  complete  disappearance  of  the  nerve  s>ib- 
stance.  Ziemssen  has  found  post  mortem,  in  cases  of  per- 
ipheral paralyses  of  individual  muscles,  a  degeneration  of 
certain  nerve  bundles.  The  alterations  in  the  muscles  de- 
pend upon  the  duration  of  the  disease.  In  cases  of  long 
standing,  they  appear  of  a  pale  yellowish-brown  color. 
The  muscle  fibres  show  interstitial  proliferation  of  the 
nuclei,  together  with  atrophy  and  fatty  degeneration. 

Having  thus  reviewed  the  laryngeal  paralyses  from  a 
general  standpoint,  we  pass  to  a  more  detailed  consider- 
ation of  the  individual  groups. 

Paralyses  of  the  Tensors  of  the  Vocal  Cords. — We  have 
to  do  here  with  paralyses  of  the  crico-thyroid  and  the  in- 
ternal thyro-arytenoid.  The  crico-thyroid  muscle  is  sup- 
plied chiefly  by  the  superior  laryngeal  nerve,  with  also 
a  few  fibres  from  the  inferior  laryngeal  nerve.  Although 
the -crico-thyroid  muscle  possesses  the  function  of  render- 
ing tenge  the  vocal  cords,  it  is  aided  by  the  simultaneous 
action  pf  the  internal  thyroarytenoid.  When  the  former 
muscle  alone  contracts,  the  larynx  is  unable  to  produce 
the  highest  tones  possible,  and'  the  margin  of  the  vocal 
cords  does  not  exhibit  a  straight  line,  but  rather  an  out- 
ward bowing.  In  a  case  reported  by  Tuerck,  of  paralysis 
of  the  left  thyro-arytenoid  muscle,  the  ligamentous  glot- 
tis had  the  shape  of  a  strung  bow  with  the  convexity  tow- 
ard the  left. 

Cases  of  paralysis  of  the  crico-thyroid  muscles  alone  are 
not  common,  although  Schrotter  believes  that  many  pa- 
tients who  have  lost  their  singing  voice,  without  exhibit- 
ing abnormalities  in  the  configuration  and  color  of  the 
larynx,  suffer  from  paresis  of  these  tensors.  In  uni- 
lateral paralysis,  the  healthy  cord  has  been  found  on  a 
higher  level  than  the  paralyzed  one.  Moser  observed 
a  case  in  which  the  posterior  portion  of  the  paralyzed 
cord  stood  higher  than  the  anterior  portion.  Kiesel  and 
R.  Wagner  found  an  eversion  of  the  arytenoid  while  at 
rest.  Qottstein  and  Jurasz  believe  that  all  cases  of  pho- 
nation  in  which  there  is  a  normal  closure  of  the  glottis 
without  the  vibration  of  the  vocal  cords,  depend  upon 
paralysis  of  the  crico-thyroid. 

Paralysis  of  the.  Adductors. — The  adductors  of  the  cords 
are  the  lateral  crico-ary tenoid  muscles,  the  transverse  aryt- 
enoid and  the  external  thyro-arytenoid,  all  supplied  by 
branches  of  the  recurrent.  There  may  be  a  complete 
paralysis  of  all  the  adductors,  or  a  paralysis  of  one  or 
more  in  various  combinations. 

Paralysis  of  all  the  Adductors  is  found  most  frequently 
in  hysteria,  and  is  marked  by  complete  aphonia,  which 
may  come  and  go  irregularly.  This  complete  paralysis 
may  alternate  with  one  or  more  of  the  partial  paralyses 
shortly  to  be  described.  Examination  of  the  larynx 
shows  usually  a  bilateral  paralysis,  although  one  cord 
may  exhibit  a  tendency  to  slight  movement  on  phona- 
tion.  Gottstein  has  called  attention  to  the  fact  that  the 
immobility  of  the  cords  exists  only  upon  attempted  \A\o- 
nation,  since  they  may  be  induced  to  move  by  contact 
with  the  probe,  this  showing  that  the  reflex  irritability 
is  preserved. 

Paralysis  of  the  Lateral  Orico-arytenoid.— Isolated  par- 
alysis of  this  muscle  is  rare,  since  the  transverse  arytenoid 
and  the  thyro-arytenoids  are  usually  affected  to  a  greater 
or  less  degree.  Laryngoscopic  examination  shows  the 
opening  of  the  glottis  during  phonation  in  the  region  of 
the  points  of  the  vocal  process. 

Paralysis  of  the  'Prii iisrerse  Arytenoid.— T\m  is  a  com- 
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nion  form,  found  usually  in  consequence  of  acute  inflam- 
mation, although  also  seen  in  cases  of  hysteria.  Exami- 
nation of  the  larynx  shows  a  triangular  cleft  in  the 
glottis,  cori-esponding  to  the  cartilaginous  portions  of 
the  vocal  cords,  while  the  ligamentous  portion  of  the 
glottis  is  closed. 

The  prognosis  of  these  conditions  is  fa  voi-able,  although 
in  hysterical  individuals,  constant  relapse  is  apt  to  occur. 

In  the  ti-eatment  one  must  have  in  mind  the  general  as 
well  as  the  local  condition.  With  i-egard  to  the  latter, 
the  application  of  electricity  has  been  of  service.  The 
interrupted  cuirent  is  used.  One  pole  attached  to  a 
metal  plate  is  fixed  over  the  thyroid,  the  other  connected 
with  a  laryngeal  electrode  is  introduced  as  far  as  the 
arytenoid  region,  and  then  a  strong  current  is  suddenly 
passed  through. 

Paralysix  of  tlie  Abductors. — The  posterior  crico-ary  te- 
noid muscles  have  the  function  of  opening  the  glottis  in 
respiration.  Unilateral  paralysis  is  by  no  means  rare. 
Among  the  causes  of  this  condition  we  may  enumerate 
tabes,  bulbar  paralysis,  multiple  sclerosis,  injuries  to  the 
brain  and  cerebral  tumors,  injuries  of  the  neck  affecting 
the  pneumogastiic  nerve,  pressure  from  tumors  or  aneui-- 
ism  in  the  neck  and  thorax,  and  finally  malaria  and  poi- 
soning with  lead,  arsenic,  or  belladonna.  Owing  to  the 
longer  course  of  the  left  i-ecurreut  nerve,  and  its  greater 
liability  to  involvement  by  tumors,  left  abductor  paraly- 
sis is  the  more  frequent.  Inflanuuation  of  the  pleura  at 
the  right  apex  has  been  found  to  affect  the  right  recur- 
rent nerve.  Unilateral  paralysis  can  of  itself  never 
progress  to  bilateral  paralysis,  inasmuch  as  there  are  no 
centripetal  fibres  in  the  recurrent.  Lar3'ngoscopic  exam- 
ination shows  that  the  health}-  cord  on  phonation  often 
passes  over  the  middle  line,  so  that  a  weak,  husky  voice 
is  often  possible.  Inspection  reveals  the  paralyzed  cord 
to  be  in  the  cadaveric  position,  with  a  concave  inner 
margin.  During  phonation  the  heallli}'  cord  passes  over 
the  other  arytenoid,  and  produces  an  oblique  position  of 
the  glottis.  At  times  the  arytenoid  of  the  paralyzed  side 
makes  a  twitching  movement  during  phonation,  and  may 
even  pass  over  toward  the  healthy  side.  This  phenome- 
non is  probably  due  to  the  passing  over  of  nerve  fibres 
into  the  transversus  from  the  healthy  side. 

Bilateral  paralj'sis  of  the  abductors  may  be  produced 
by  any  of  the  causes  enumerated  above.  As  has  been 
previously  shown,  the  abductorfibres  are  the  first  to  suf- 
fer from  any  lesion  affecting  the  motor  filaments  of  the 
larj'nx  between  the  spinal  accessory  nucleus  and  their 
terminations.  We  may  thus  find  abductor  paral3-sis  as  a 
premonitory  symptom  of  complete  recin-rent  paralysis. 
Bilateral  paralysis  has  been  obser\-ed  particularly  in  tabes 
and  syphilis.  If  it  is  an  early  stage  of  recurrent  paraly- 
sis, the  severe  dyspnoea  which  it  produces  is  relieved  as 
soon  as  both  cords  assume  the  cadaveric  position.  The 
symptoms  are  chiefly  those  of  severe  inspirator}'  dysp- 
noea, particularly  during  sleep.  Examination  shows  the 
vocal  cords  lying  more  or  less  parallel  with  each  other, 
separating  slightly  on  expiration. 

Treatment. — When  the  cause  of  the  condition  is  un- 
known it  is  well  to  treat  the  case  as  one  of  a  syphilitic 
nature,  by  the  administration  of  iodide  of  potassium. 
For  the  relief  of  the  dyspnoea  tracheotomy  or  intubation 
may  be  necessary.  Excision  of  the  vocal  cords  has  been 
done,  but  with  imsatisfactory  results. 

_  C'li/iplete  Bilateral  Paralysis. — This  extremely  rare  con- 
dition has  been  observed  in  compression  of  both  recurrent 
nerves  by  cancer  of  the  esophagus,  anevu-ismof  the  aorta, 
or  tumors  of  the  thyroid.  Johnson,  Baum.ler,  and  others 
have  noted  bilateral  recurrent  paralysis  as  a  result  of 
pressure  on  the  vagus  of  one  side.  This  is  explained  by 
Johnson  on  the  hypothesis  of  reflex  paralysis ;  the  com- 
pressed sensory  fibres  of  the  vagus  transmit  the  irritation 
to  the  nucleus  of  the  accessorii  with  the  result  of  produc- 
ing paralysis  of  the  muscles  on  the  opposite  side.  Gott- 
stein thinks  it  more  probable,  however,  that  the  irrita- 
tions of  longer  duration  which  affect  one  vagus,  result 
finally  in  central  lesions  and  produce  changes  in  both 
accessorii.  Joseph  Lincoln  Ooodale. 
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LARYNX,  DISEASES  OF:  NEW  GROWTHS.— Class 

IFICATION  AND  HisTOKY.— Laryngeal  neoplasms,  like 
tumors  in  any  other  portion  of  the  body,  are  clinically 
divisible  into  benign  and  malignant  growths,  and  this 
division,  although  based  upon  purely  clinical  knowledge, 
may  with  propriety  be  retained,  as  may  also  the  purely 
anatomical  division  of  laryngeal  neoplasms  into  extrinsic 
and  intrinsic  (Grieshaber),  namely,  those  which  start  from 
without  the  true  anatomical  confines  of  the  laryngeal 
cavity  and  those  which  start  from  within  that  organ. 
There  is  also  another  clinical  division  into  primary  and 
secondary  or  metastatic  laryngeal  tumors.  One  of  the 
above  classifications  will  serve  a  better  purpose  in  a 
treatise  on  tumors  of  the  larynx  than  would  a  strictly 
histopathological  division  of  these  growths,  although  tlie 
latter  cannot  be  wholly  ignored. 

Prelaryngoscopic  records  furnish  but  few  instances  in 
which  intralaryngeal  neoplasms  were  discovered  and  suc- 
cessfully removed  during  the  life  of  the  patients,  but 
thei'e  are  a  few  cases  in  which  a  tumor  located  high  up 
in  the  larynx,  or  attached  by  a  long  pedicle  so  that  it 
could  be  brought  into  view  when  the  tongue  was  de- 
pressed, was  diagnosed  and  removed.  Most  of  these  tu- 
mors were,  however,  first  discovered  post  mortem,  the 
clinical  signs  to  which  they  had  given  rise  during  the 
lifetime  of  the  patient  having  remained  unappreciated. 
Middeldorpf  in  1854  collected  the  histories  of  all  the 
cases  then  on  record,  sixty-four  in  niunber,  in  nine  only 
of  which  had  any  attempt  been  made  to  remove  the  neo- 
plasm. To  Ka(}erik  in  1750  is  due  the  credit  of  having 
removed  a  laryngeal  tumor  per  vias  naturales.  Seven- 
teen years  later,  Lieutard  reported  two  undoubted  cases 
of  the  same  nature.  Brauers  in  1833  attempted  to  re- 
move a  laryngeal  neoplasm  by  thyrotomy,  and  Regnoli 
in  1836  succeeded  after  a  preliminary  tracheotomy  in  ex- 
tirpating a  growth  through  the  mouth.  A  little  later  we 
find  a  description  of  larj'ngeal  tumors  in  Ryland's  classi- 
cal work,  and  after  a  long  interval  Ehrmann's  celebrated 
treatise  appeared  (1850),  containing  a  description  of  thirty- 
one  cases.  To  these,  in  1851,  Rokitansky  added  ten  cases. 
Green  followed  in  1853  with  thirty-nine  cases,  Gurdon 
Buck  in  1858  with  forty-nine,  and  finally  Middeldorpf  in 
1854  with  sixty-four,  bringing  tbe  history  of  these  neo- 
plasms down  to  the  date  of  the  introduction  of  the  laryn- 
goscope into  medical  practice  in  1858. 

Prom  this  date  the  subject  enters  into  an  entirely  new 
phase;  its  historical  interest  ceases,  while  its  practical 
importance  begins  to  develop.  -  The  rapid  progress  in 
special  knowledge,  resulting  in  an  immense  increase  in 
the  number  of  laryngeal  tumors  diagnosed,  and  the  im- 
petus given  to  intralaryngeal  surgery  by  the  success  of 
von  Bruns  in  removing  a  laryngeal  fibroma  by  the  natural 
passages  with  the  aid  of  the  laryngoscope  (1861 ),  have 
all  been  the  natural  outcome  of  the  discovery  of  this  in- 
strument. Among  the  advantages  derived  from  the  in- 
telligent use  of  the  laryngoscope  are  the  detection  of  ap- 
proaching stenosis,  the  determination  of  the  time  when 
tracheotomy  is  necessary,  and  the  ability  to  watch  the 
result  of  medical  and  surgical  treatment. 

Malignant  growths  of  the  larynx,  as  primary  affections, 
are  extremely  rare  in  the  prelaryngoscopic  history  of 
laryngeal  affections.  The  laryngoscope,  however,  has 
not  only  aided  in  the  early  recognition  of  these  growths, 
but  has  also  put  it  in  the  power  of  the  physician  to  ob- 
serve their  gradual  development.  In  1837  an  instructive 
case  of  primary  cancer  of  the  larynx  was  reported  by 
Trousseau.  Louis  and  Barth  each  recorded  a  case,  the 
latter  in  1854,  A  number  of  cases  of  so-called  carcinoma 
extending  fjom  the  rcsophagus,  tongue,  tonsils,  or 
pharynx  to  the  larynx  were  reported  at  an  early  date, 
but  Pauvel  regards  these  as  "  cancers  of  vicinity  "  and 
not,  properly  speaking,  secondary  or  consecutive  tumors 
of  the  larynx  Itself.  In  the  past  ten  years  numbers  of 
cases  of  primary  laryngeal  carcinoma  have  been  reported; 
in  most  instances  the  diagnosis  being  confirmed  by  his- 
tological examination.  The  case  of  General  Grant  and 
that  of  Emperor  Frederick  of  Germany  both  served  to 
direct  universal  attention  to  cancer  of  the  throat  and  to 


demonstrate  the  inestimable  value  of  the  microscope  and. 
laryngoscope  as  diagnostic  aids,  and  also  the  utilitv  of 
cocaine  m  diagnosis  and  treatment. 

Etiology.— Before  the  introduc'tiou  of  the  laryngo- 
scope, It  18  natural  that  the  number  of  intralaryngeal 
neoplasms  was  supposed  to  be  extremely  small,  inas- 
much as  they  coulil  be  diagnosed  only  post  mortem  ■  anct 
besides,  owing  to  the  difficulty  of  making  an  examina- 
tion of  the  parts,  and  to  the  disfigurement  of  the  body 
necessitated  by  the  removal  of  the  larynx  from  the 
subject,  many  cases  escaped  observation.  Since  Czer- 
mak,  however,  demonstrated  the  possibility  of  inspecting 
the  larynx  upon  the  living  subject,  neoplasms  have  been- 
frequently  discovered  in  this  organ,  and  their  growth  and 
development,  together  with  the  etiological  factors,  have- 
become  absorbing  subjects  of  study  for  laryngologists. 

Prom  a  review  of  the  literature  of  this  subject  we  are' 
forced  to  the  conclusion  that  chronic  catarrhal  inflamma- 
tion of  the  laryngeal  mucous  membi-ane  and  of  that  of 
the  neighboring  cavities  of  the  upper  air  passages  stands 
in  the  first  place  among  the  etiological  factors;  it  must 
be  borne  in  mind,  however,  that  this  condition  is  not 
the  only  ca\ise,  for  chronic  laryngeal  catarrh  may  often; 
exist  for  some  time  without  giving  rise  to  neoplasms. 
The  occurrence  of  tumors  in  the  larynx  has  been  referred' 
to  a  variety  of  ultimate  causes,  such  as  occupation, 
climate,  and  irritation  of  the  vocal  cords  by  overstrain- 
ing, as  in  speaking,  singing,  etc.,  and  particularly  by  t\\v 
persistent  use  of  the  voice  in  singing  during  the  period  cf 
mutation,  at  the  age  of  puberty  in  the  male  (Pauvel);  but 
all  these  conditions  are  merely  causes  producing  chronic 
inflammation  and  not  direct  causes  of  the  growth  of  the 
tumors  themselves.  The  same  may  be  said  of  the  exan- 
themata as  dii-ect  causes  of  laryngeal  neoplasms  (Lefferts). 

What  might  be  termed  chronic  traumatism  (Seller) — 
that  is  to  say,  repeated  irritation  of  the  laryngeal  mucous 
membrane  by  the  abuse  of  the  voice  in  singers  and  speak- 
ers, by  the  inhalation  of  aci-id  vapors,  dust,  etc. — is,  like 
the  factors  above  mentioned,  of  indirect  etiological  signifi- 
cance only ;  and  all  cases  in  which  traumatism  has  been 
alleged  as  a  cause,  such  as  fracture  of  the  larynx  by  at- 
tempted choking,  gunshot  wounds,  inhalation  of  caustics, 
etc.,  must  be  excluded  for  want  of  conclusive  evidence 
that  the  acute  traumatism  was  the  exciting  cause  of  the 
neoplasm.  A  case  cited  by  Pauvel,  in  which  there  was  an. 
external  wound  in  the  neck,  is  the  only  one  that  I  know 
of  in  which  we  can  with  certainty  refer .  the  occur- 
rence of  the  neoplasm  to  travima.  The  French  school  of 
laryngologists  mention  a  rathei' curious  etiological  factor, 
namely,  the  "polypoid  diathesis,"  which  evinces  itself 
particularly  in  the  young,  by  papillomatous  growths  in 
various  parts  of  the  body,  and  which  Dr.  Charles  Nan- 
crede,  of  Ann  Arbor,  some  years  ago  explained  on  physi- 
ological principles  in  a  paper  read  befoi'e  the  Philadelphia 
Pathological  Society.  Heredity  has  also  been  assigned 
as  an  important  etiological  factor,  especially  in  cases  of 
malignant  growths,  but  confirmatory  data  on  this  point 
are  wanting.  There  is,  furthermore,  no  clear  evidence 
that  laryngeal  neoplasms  are  ever  congenital. 

We  may  assume,  however,  with  propriety,  that  in  cer- 
tain persons  a  condition  of  the  S3'stem  exists  which  pre- 
disposes them  to  localized  cell  proliferation  and  therefore 
to  the  formation  of  neoplasms.  These  will  naturally 
form  in  such  portions  of  the  body  and  such  tissues  as  arc 
subjected  to  local  irritation,  and  in  this  connection  it  is  well 
to  remember  that  some  individuals  are  more  prone  to 
the  development  of  local  accumulations  of  embryonal 
cells  (carcinoma  and  sarcoma),  while  others,  probably  of 
a  more  vigorous  constitution,  are  more  prone  to  the  de- 
velopment of  local  hyperplasias  of  fully  formed  tissue 
cells  (fibroma,  lipoma,  papilloma,  etc.). 

It  is  in  the  instance  of  papillomata  that  we  find  a  line 
of  demarcation  distinctly  drawn  bct^veen  the  benign  and 
the  malignant  tumors,  for,  as  Nancrede  has  pointed  out, 
a  given  subject  with  a  predisposition  to  the  development 
of  papillomata  will  develop  such  growths  only  in  early 
life;  but  this  dyscrasia,  if  it  exerts  its  influence  in  later 
life,  when  the  superficial  epithelial  layer  of  the  skin  and 
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mucous  membrane  have  become  hardened  and  indurated, 
while,  at  the  same  time,  the  connective-tissue  layer  of  the 
;subdermal  and  submucous  tissues  has  become  vreakened, 
will  result  in  a  malignant  epitheliomatous  growth,  the 
<;ell  proliferation  following  the  line  of  least  resistance 
.and  invading  tissues  where  epithelial  cells  do  not  prop- 
erly belong.* 

Chronic  systemic  intoxication,  like  alcoholism,  syphi- 
lis, tuberculosis,  and  even  the  excessive  use  of  narcotics, 
has  been  mentioned  as  a  cause ;  but  it  must,  from  the 
■standpoint  of  both  the  clinician  and  the  pathologist,  be 
looked  upon  only  as  a  predisposing  cause  and  not  as  a 
■direct  one. 

Syphilis,  as  well  as  tuberculosis,  by  giving  rise  to  tem- 
porary local  hyperplasias  or  tumors  (gummata  and  con- 
dylomata) may  mislead  the  observer  in  his  diagnosis.  Al- 
though, strictly  speaking,  these  are  tumors  or  neoplasms, 
yet,  owing  to  their  very  nature,  they  are  self -evidently 
•only  pseudo-neoplasms. 

One  important  etiological  factor  in  the  production  of 
carcinoraata  or  malignant  growths  of  the  larynx  is  said 
by  some  writers  to  be  the  local  irritation  resulting  from 
repeated  attempts  at  removal  of  a  benign  tumor  through 
the  natural  passages.  A  striking  illustration  of  this,  ac- 
•cording  especially  to  certain  German  laryngologists,  is  to 
be  found  in  the  case  of  Emperor  Frederick  III.,  who  was 
■operated  upon  nine  days  in  succession  with  the  galvano- 
■cautery  byone  of  the  German  militarysurgeons  fora  papil- 
loma, the  nature  of  which  as  a  benign  tumor  had  pre- 
viously been  demonstrated  by  no  less  an  authority  than 
Professor  Virchow.  Still  the  majority  of  close  ob- 
.«ervers  are  agreed  in  declaring  that  a  benign  growth 
will  not  of  itself  change  into  a  malignant  one,  and 
cannot  be  made  to  do  so,  and  this  opinion  is  borne  out 
lay  the  pathologist. 

Finally,  invasion  of  the  laryngeal  cavity  proper  by  ex- 
trinsic neoplasms  and  the  deposit  of  metastatic  foci  of 
■cancerous  growths  must  be  mentioned  as  a  factor  in  the 
production  of  intralaryngeal  neoplasms. 

Of  late,  much  has  been  written  about  the  parasitic  nature 
of  cancer;  but  this  has  been  by  bacteriologists  and  not 
by  pathologists.  I  mention  this  only  to  register  my  be- 
lief that  the  theory  is  utterly  without  foundation. 

Frequency. — The  relative  frequency  of  laryngeal  iieo- 
plasms,  among  all  the  diseases  of  the  upper  air  passages, 
is  extremely  difficult  to  establish  with  any  degree  of  ac- 
curacy, because,  as  already  stated,  before  the  introduction 
of  the  laryngoscope,  no  data  were  obtainable,  except  post 
mortem,  and  consequently  the  statistics  were  misleading. 
On  the  other  hand,  in  the  early  days  of  laryngology,  be- 
fore the  different  laryngeal  diseases  were  thoroughly  un- 
derstood, when  expert  laryngologists  were  few  and  far 
between,  a  neoplasm  was  naturally  the  most  easily  detect- 
ed lesion  in  the  living  subject,  and  consequently  the  num- 
ber of  cases  reported  rose  to  a  very  high  percentage.  The 
advances  made  in  the  diagnosis  and  treatment  of  chronic 

laryngitis  (one  of  the 
chief  causes,  as  we 
have  seen,  of  lar}'-n- 
geal  neoplasms), 
since  the  discovery 
of  the  laryngoscope, 
and  the  more  general 
instruction  in  its  use 
given  in  the  medical 
schools,  have  as  a 
d  i  re  c  t  consequence 
reduced  the  relative 
frequency  of  new 
growths  of  the  larynx. 
As  experience  has 
^„,*„„ti  ^  ■    ,  •  proved,  Lefflerts  was 

perfectly  correct  in  his  statement,  in  the  first  edition  of 
this  Handbook,  that  laryngeal  neoplasms,  both  of  the 

♦Perhaps  the  best  deflnltiou  ot  what  constitutes  a  cancer  tn  th« 
mind  of  the  pathologist,  is  the  same  as  the  deflSu  givIS  by  Bal/a? 
fl^e."  "^  """"^     °'  lirt-'-tbe  right  thiSgTn  the^  ^-ronl 
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-Papiilomata  on  the  Vocal 
Cords. 


Fis.  3129.  -Papillomata  on  the  Eight 
Ventricle  of  Morgagni. 


benign  and  of  the  malignant  type,  are  much  more  fre- 
quent in  the  male  than  in  the  female,  and  that  also,  with 
the  exception  of  singers  and  public  speakers,  voca- 
tion, heredity,  and  climatic  influences  are  of  very  little 

consequence    numerically 
speaking. 

The  one  exception — 
that,  namelj',  of  public 
speakers  and  singers,  who 
suffer  most  frequently 
from  laryngeal  neoplasms 
— does  not  prove  tjiat  the 
proper  use  of  the  voice 
predisposes  to  new 
growths,  but  rather  that 
the  cause  lies  in  the  fre- 
quent abuse  of  the  voice 
(Labus,  E.  Seller). 
As  uncertain  as  statistics  have  proved  to  be  in  regard 
to  the  frequency  of  tumors  in  the  larynx  in  the  general 
run  of  cases,  both  in  public  and  in  private  practice,  so  also 
have  statistics  collected  by  me  for  a  period  of  over  thirty 
j-ears  proved  unsatisfactory  in  establishing  any  trust- 
worthy data  in  regard  to  the  frequency  of  occurrence  in 
the  different  nationalities  and  races. 

Clinical  and  Pathological  Aspect  of  Laryngeal 
Neoplasms. — From  the  foregoing  the  reader  will  very 
readily  gather  that  at  the  present  time  and  in  the  present 
state  of  laryngological  and  histopathological  knowledge 
the  diagnosis  of  the  nature  of  a  neoplasm,  no  matter 
where  situated,  must  go  hand-in-hand  with  that  of  its 
presence.  I  have  thought  best,  therefore,  in  this  brief 
article,  to  combine  the  clinical  aspect,  the  location,  and 
the  histological  distinction  between  the  different  growths 
under  one  head,  and  I  will  begin  my  description  with  the 
neoplasm  most  frequently  met  with,  namely,  papilloma. 
Papilloma.— PapiU.oma.t8,,  in  order  of  f  requencv,  assume 
the  first  rank,  not 
only  in  adults, 
but  especially  in 
children.  They 
vary  greatly  in 
size,  viz.,  from  a 
millet  seed  to  a 
walnut.  Their 
most  common  sit- 
uation is  on  the 
anterior  t  w  o- 
thirds  of  the  vo- 
cal cords;  on  the 
ventricular  bands 
they  occur  more 
rarely ;  and  they  are  hardly  ever  seen  in  the  posterior 
commissure  or  in  the  posterior  portions  of  the  larynx.  On 
the  epiglottis  they  are  seldom  observed. 

Clinically,  three  varieties  of  these  tumors  are  met  with : 
The  first  class  includes  small  light-red  tumors  of  uneven 
surface  and  broad  base,  generally  scattered  and  never  of 
great  size.  After  removal  their  recurrence  is  unusual 
The  second  variety  is  a  w  hitish-gray  (the  white  growths  are 
frequently  mistaken  for  condylomata),  papillary,  warty 
tumor,  seated  upon  a  broad  base  and  springing  usually 
from  the  vocal  cords.  It  recurs  very  slowly  after  re- 
moval, if  at  all.  The  third  form,  the  most  intractable  as 
regards  recurrence,  is  the  large  reddish  tumor,  single  or 
multiple,  variously  designated  by  different  authors  as 
cauliflower,  raspberry,  strawberry,  mulberry  etc  They 
grow  rapidly  and  invade  all  parts  of  the  laryngeal  cavity 
fhese  papillary  growths,  when  they  have  assumed  con- 
siderable size,  become  dangerous,  not  because  of  any  ten- 
dency to  carcinomatous  degeneration,  but  on  account  of 
their  bulk,  by  which  they  obstruct  normal  respiration, 
causing  dyspnoea  or  even  apnoea.  They  are  frequently 
ulcerated  in  consequence  of  necrosis  of  the  superficial 
cells  resulting  from  the  insufficient  blood  supply  The 
latter  fact  is  in  all  probability  due  to  the  constriction  of 
the  supplying  blood-vessels  in  the  usually  slender  stem  of 
these  growths,  this  constriction  being  caused  by  the 
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pressure  exerted  by  the   growths  themselves  upon  the 
surroundiug  tissue. 

Mbromata. — These  growths  are  second  in  order  of  fre- 
quency. They  are  usually  red  in  color.  They  are  as  a 
Tule  sessile  when  located,  as  they  usually  are,  on  the  vocal 
cords,  but  may  be  occasionally  met  with  as  pedunculated 
growths.  They  may  be  regarded  as  intrinsic  neoplasms 
when  they  are  attached  to  the  cartilaginous  structures 
of  the  larynx,  namely,  the  perichondrium  of  the  epiglot- 
tis, the  arytenoid  carti- 
lages, or  the  cricoid;  or 
as  extrinsic  when  they 
spring  from  the  lingual 
face  of  the  epiglottis, 
the  aryepiglottio  folds, 
llie  liyoid  bone,  the 
larger  cornua  of  the 
thyroid  cartilage,  or  the 
articulation  of  the  thy- 
roid ligament.  Their 
surface  is  smooth,  they 
alwaj's  occur  singly  in 
the  larynx,  and  they  are  of  slow  growth.  After  removal 
they  have  no  tendency  to  recur. 

Histologically,  the  hard  fibroid  tumor  is  made  up  of  in- 
terlacing bundles  of  white  fibrous  tissue  generally 
■covered  by  several  layers  of  epithelial  cells.  The  softer 
forms  of  fibroma  (soinetimes  called  cellular  fibroma)  are 
largely  made  up  of  more  or  less  developed  fibro-cellular 
tissue,  diffused  through  the  meshes  of  which  is  a  quan- 
tity of  serum-like  fluid. 

The  vascular  supply  of  both  varieties  is  but  slight,  and 
is  always  accomplished  by  anastomosis  from  the  adjacent 
tissues'on  which  these  tumors  are  located,  except  in  the 
rarer  pedunculated  variety,  in  which,  as  in  the  fibrous 
polypi  of  the  nasal  cavity,  we  not  unfrequentlyflnd  a 
large  artery  in  the  centre  of  the  pedicle  which  carries  the 
blood  supply  to  the  neoplasm. 

Cystic  Orowtlis  in  the  larynx  rarely  attain  a  large  size. 
•On  the  lingual  face  of  the  epiglottis,  their  favorite  seat, 
they  are  usually  seen  of  the  size  of  a  pea,  although  there 
are  a  few  cases  on  record  in  which  they  have  attained  a 
larger  size  than  that  of  an  ordinary  split  pea.  Their 
<;oior  is  yellow  or  white.  They  have  dense  walls,  and 
are  filled  with  a  thick  gelatinous  material.  When  situated 
on  the  vocal  cords,  they  are  always  seen  on  the  free  edge, 
and  their  wall  or  enveloping  membrane  is  much  thinner 
than  when  they  are  situated  elsewhere  within  the  laryngeal 
cavity,  because  the  epithelial  covering  of  the  vocal  cords 
themselves  is  of  a  more 
delicate  structure  and  of 
a  different  variety  (squa- 
•  mous)  from  that  of  the 
•epithelial  covering  of  the 
rest  of  the  surrounding 
mucous  membrane.  Rup- 
ture of  these  cysts  is  not 
unusual  when  they  are 
seated  in  this  locality. 
Cystic  growths,  when  laid 
open  and  their  contents 
■emptied,  show  no  tend- 
ency to  recur. 
Histologically,  they  be-  ,,.-.■     „* 

long  to  the  class  of  retention  cysts,  and  therefore  it  is  nat- 
ural that  they  should  be  most  frequently  located  in  those 
portions  of  the  laryngeal  cavity  which  abound  m  race- 
mose glands,  as  the  epiglottis,  the  aryepiglottic  folds, 
the  ventricular  bands,  and  the  ventricle  of  Morgagni 

A  few  cases  of  inversion  of  the  ventricle  have  been 
reported  (Cohen,  Fauvel),  and  these— as  tlie  writer  has 
personally  verified  in  an  unreported  case— closely  resem- 
ble a  cystic  laryngeal  neoplasm. 

Upoma—KLolg  the  rarer  forms  of  laryngeal  neo- 
plasms-which  indeed  are  rarely  seen  even  by  the  spe- 
■cialist-are  such  tumors  as  the  hpomata,  which  are  to  all 
intents  and  purposes  nothing  but  encysted  overgrown 
fat  cells. 
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Fig.  3132.  —  Fibroma  on  the  Left 
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Size. 


Fig.  3133.— Llpotnatous  Growth. 


Myxomata,  which,  strange  as  it  may  seem,  are  so  fre- 
quently found  within  the  nasal  cavity  in  the  shape  of 
soft  polypi,  are  rarely  seen  in  the  larynx.  They  con- 
stitute the  so-called  polypi  of  the  older  writers.  They 
are  composed  of  a  bag  covered  with  a  thin  layer  of  epi- 
thelium and  filled  internally  with  delicate  interlacing 
fibrous  strands,  the  large  meshes  of  which  contain  a 
gelatinous  mucoid  substance.  In  the  larynx  they  rarely 
attain  any  great  size.  Their  most  frequent  seat  is  the 
lower  or  laryngeal  face  of  the  epiglottis,  when  by  their 
mechanical  interference  with  the  complete  closure  of  the 
glottis  they  have,  in  the  few  cases  reported,  caused  partial 
or  complete  aphonia. 

Adenomata  and  Angiomata,  owing  to  the  physiological 
function  of  the  upper  air  passages,  as  well  as  to  the  ana- 
tomical structure  of  the  larynx,  are  extremely  rare,  as  are 
also  fibroiiiyxomata,  of  whicli  there  is  but  one  positive  case 
on  record,  the  writer's,  and  but  one  case  of  intercanicu- 
lar  fibroma,  of  doubtful  diagnosis,   reported  by  E.  O. 

Shakespeare,  and  sup- 
posed at  first  to  have 
been  a  case  of  angioma. 
Malignant  Tumors. — 
Among  the  so-called  ma- 
lignant neoplasms  which 
we  encounter  clinically 
in  the  laryngeal  cavity, 
first  in  point  of  fre- 
quency should  be  men- 
tioned epithelioma. 

But  I  wisli  most  em- 
phatically to  express  my 
opinion — whicli  is  that  of  many  others — that  epithelioma 
is  not  a  true  malignant  neoplasm,  any  more  than  is  a  miliary 
tubercle,  a  condyloma,  a  gumma,  or  a  rodent  ulcer.  The 
only  difllerence  between  a  benign  and  a  mahgnant  growth 
consists  in  the  histological  elements.  In  the  one  case  (the 
benign)  these  are  of  the  mature,  perfect  type,  and  there- 
fore metastasis,  histologically  as  well  as  clinically,  is 
impossible.  On  the  other  hand,  the  cell  elements  of  the 
second  (the  malignant)  are  embryonic  in  their  type  and 
may  under  favorable  circumstances  develop  into  farther 
advanced -stages  of  embryonic  cell  structure,  but  under 
no  circumstances  can  they  attain  to  the  mature  type 
(Rindfleisch,  Rokitansky,  Virchow,  S.  Gross,  Jr., 
Green,  etc.).  It  is  to  my  mind  preposterous,  from 
a  purely  histological  and  pathological  point  of  view, 
to  assume  that  a  benign  tumor,  made  up  of  mature 
histological  elements,  can  be  made  to  degenerate  by 
local  irritation  into  a  malignant  growth,  composed  of 
embryonic  cell  structure.  It  would  be  as  sensible  to  as- 
sert the  possibility  of  reducing,  by  local  irritation,  a  hen 
into  her  original  embryonic  ovum. 

Of  course  it  is  hardly  necessary  to  recall  to  the  mind 
of  the  reader  that  malignant  neoplasms  are  subdivided 
into  carcinomata  and  sarcomata,  the  first  of  which 
are  made  up  of  embryonic  epithelial  cells,  the 
second  of  embryonic  connective-tissue  cells;  nor  is  it  nec- 
essary to  dilate  upon  the  fact  that  retrograde  metamor- 
phoses into  various 
forms  more  readily  ob- 
tain in  such  embryonic 
adventitious  tissue.  A 
translation  from  a  fo- 
cus in  one  organ  to 
another  distant  one,  by 
metastasis,  is  a  fact  of 
common  clinical  ob- 
servation, and,  as  the 
lymphatics  are  the  car- 
riers and  disseminators 
of  these  embryonic 
seed  cells,  we  find  that 

the  lymphatic  glands  in  the  neighborhood  of  the  orig- 
inal focus  of  the  malignant  growths  are  usually  the 
temporary  arresters  of  the  progress  of  metastasis,  and 
from  overwork  and  constant  irritation  they  become  in- 
flamed and  enlarged,  this  enlargement  forming  one  of 
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the  most  certain  clinical  features  in-  tlie  diagnosis  of 
cancer. 

Epithelioma  is  the  most  frequently  observed  of  these 
malignant  growths  in  the  larynx  and  is  usually  seen  on 
the  mucous  membrane  of  those  portions  of  the  upper  half 
of  the  laryngeal  cavity  which  are  most  prone  to  local 
irritation,  namely,  the  upper  surface  of  the  vocal  cords, . 
the  upper  edge  of  the  epiglottic,'  the  laryngeal  surface 
of  the  epiglottis,  the  ventricular  bands,  and  the  anterior 
commissui-e ;  in  fact,  the  very  same  localities  in  which, 
as  has  been  mentioned,  papillomata  most  frequently 
occur. 

Sarcoma,  the  form  of  cancer  made  up  of  embryonic 
connective-tissue  cells,  is  extremely  rare  as  a  primary 
growth  in  the  larynx,  as  also  is  the  medullary  form ;  but 
in  the  few  cases  of  the  latter,  which  undoubtedly  can  be 
looked  upon  as  primary,  the  growths  have  sprung  from 
the  vocal  cords,  the  laryngeal  face  of  the  epiglottis,  the 
aryepiglottic  folds,  the  ventricular  bands,  and  the  ante- 
rior commissure,  while  the  few  primary  cases  of  medullary 
carcinoma  have  been  mostlj'  observed  on  the  ventricular 
bands,  the  ventricle  of  Morgagni,  and  the  posterior  com- 
missure of  the  larynx.     (See  Plate  XL.) 

In  my  opinion,  however,  one  based  on  an  experience 
of  considerable  magnitude,  primary  cancer  (either  sarco- 
ma or  carcinoma)  is  extremely  rare,  and  in  most  cases  the 
original  focus  of  the  malignant  new  gi'owth  is  extrinsic. 
Tills  verj'  fact  has  given  rise  to  the  still  prevalent  but 
nevertheless  erroneous  impression  among  the  laity,  as 
well  as  in  tlie  profession,  that  the  smoking  of  tobacco  is 
one  of  the  most  frequent  etiological  factors  in  the  pro- 
duction of  malignant  laryngeal  neoplasms.  Close  obser- 
vation of  many  cases  has  convinced  me  that  such  growths 
are  not  excited  by  the  local  irritation  of  the  acrid  tobacco 
smoke  acting  directly  on  the  mucous  membrane  of  the 
larynx,  because,  aside  from  the  boj'ish  habit  of  inhaling 
cigarette  smoke,  the  smoker  of  a  pipe  or  cigar  seldom  al- 
lows the  smoke  to  come  in  contact  with  the  larynx. 

Symptomatology. — From  what  I  have  already  said, 
in  the  above  description  of  itrtralaryngeal  neoplasms,  it 
is  plain  that  a  very  few  words  will  sufilce  to  convey 
to  the  reader  the  needed  additional  information  in  regard 
to  the  clinical  picture  presented  by  a  given  case  of  either 
a  benign  or  a  malignant  laryngeal  growth. 

The  only  appreciated,  subjective  symptoms  are  those 
of  aphonia,  dysphagia,  and  apnoea,  all  three  of  whicli  may 
vary  in  degree.  Thus,  for  example,  the  aphonia  may 
vary  from  a  slight  hoarseness  to  complete  voicelessness. 
As  regards  tlie  dysphagia  there  may,  in  one  case,  be 
merely  a  slight  impediment  in  the  "act  of  deglutition 
(particularly  of  liquids),  while  in  another  there  may  bo 
absolute  inability  to  swallow  either  liquids  or  solids 
(apliagia).  And,  finally,  there  may  be  present  symptoms 
of  diiBculty  of  breathing,  such  as  shortness  of  breath 
in  ascending  stairs  or  slight  elevations,  usually  aggra- 
vated by  increase  in  atmospheric  pressure,  and  then  fre- 
quently mistaken  (without  a  laryngoscopio  examination) 
for  asthma ;  or,  in  a  more  serious  case,  the  difticulty  may 
amount  to  absolute  apnoea.  In  such  a  case,  as  a  matter  of 
course,  tracheotomy  is  not  only  indicated  but  should  be- 
at once  performed,  whether  the  necessary  or  so-called 
necessary  instruments  are  at  hand  or  not.  I  may  add 
here  that  the  operation  of  tracheotomy  in  the  adult  is  by 
no  means  so  serious  and  diil5ciilt  a  surgical  procedure  as 
it  is  usually  supposed  to  be,  and  Fauvel,  Colicn,  and 
Seller  have  all  mentioned  in  their  works  the  fact  that 
it  is  desirable  for  a  person  suffering  from  any  intralaryn- 
geal  neoplasm  to  carry  with  him  constantly  the  necessary 
instruments  for  tracheotomy.  This  is  particularly  to  be 
urged  in  those  cases  of  papilloma,  sarcoma,  cysts,  and 
fibroma  in  which,  either  by  direct  obstruction  of  the 
rima  glottidis  or  by  reflex  irritation  of  the  abductors  of 
the  cords,  sudden  and  very  serious  dyspnoea  may 
momentarily  be  expected  to  develop. 

Pain  as  a  subjective  symptom  is  sometimes  present  in 
the  benign  form  of  neoplasms,  but  is  always  present  to 
a  greater  or  less  degree,  in  cases  of  malignant  tumors. 
It  is  of  a  neuralgic,  lancinating,  more  or  less  intermittent 
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character,  and  is  usually  felt  in  the  region  of  the  dis- 
tribution of  the  difEerent  branches  of  Meckel's  ganglion. 
In  the  case  of  extrinsic  foci  of  sarcomata,  carcinomata, 
or  epitheliomata,  the  pain  is  referred  by  the  patient  to  the 
middle  portion  of  the  external  auditory  meatus  or  else 
to  the  middle  or  inner  ear,  or  to  the  mastoid  process. 
Tuberculous  and  syphilitic  ulcerations,  as  well  as  for- 
eign bodies  embedded  in  either  the  tonsils  or  the  faucial 
pillars,  also  give  rise  to  similar  sensations  of  pain  in  the 
saine'regionSi  but  in  none  of  these  affections  is  the  pain 
a  severe  or  persistent  one. 

All  other  important  points  in  the  .symptomatology  have 
already  been  mentioned  in  the  description  of  the  difEerent 
types  of  neoplasms  of  the  larynx,  and  the  local  picture  is 
so  manifest  to  the  eye  of  the  observer,  when  the  patient's 
larynx  is  exposed  to  view  by  means  of  the  laryngoscope, 
that  no  further  explanation  is  necessary.  The  general  his- 
tory of  the  patient  and  that  of  his  family  should  be  taken 
into  consideration,  particularly  in  regard  to  prognosis, 
and  in  doubtful  cases,  in  which  a  differential  diagnosis, 
by  means  of  the  general  history,  laryngoscopio  inspection, 
or  other  evidence  presented  is  appaieutly  difficult  to 
make,  the  laryngeal  forceps,  in  the  hands  of  the  expeit, 
can  readily  obtain  sufficient  tissue  from  the  neoplastic 
formation  for  microscopic  identification.  It  must  be  a 
"tyro "in  Ihe  art  and  science  of  histology  and  micro- 
scopical technology  who  cannot  differentiate  a  pathologi- 
cal neoplasm  from  sound  tissue,  or  a  benign  tumor  from 
a  cancerous  growth. 

Prognosis. — In  the  case  of  the  benign  variety  of 
laryngeal  neoplasms,  the  prognosis,  if  the  treatment  is 
properly  conducted,  is  invariably  good,  while  on  the 
other  hand,  in  the  case  of  growths  of  the  malignant  can- 
cerous variety,  no  matter  how  the  treatment  may  be  con- 
ducted, the  prognosis  is  always  bad;  but  life  may  be 
prolonged  by  early  tracheotomy  or  thyrotomy  or  even  by 
partial  or  total  laryngectomy. 

TiiEATMBNT.— "  Atumor  is  a  tumor,  according  to  Hip- 
pocrates, the  father  of  medical  lore,  and  as  such  is  a  super- 
abundance of  tissue ;  a  neoplasm  is  a  new  growth  and  as 
such  is  too  much  and  thereby  forms  a  tumor  "  (Samuel 
Gross). 

I  do  not  know  that  I  can  better  express  my  opinion  or 
indicate  my  treatment  regarding  laryngeal  neoplasms  or 
tumors,  whether  benign  or  malignant,  than  to  follow  the 
precepts  of  my  venerable  teacher.  Prof.  S.  D.  Gross,  who 
emphatically  impressed  upon  his  students  that  no  matter 
in  what  portion  of  the  body  they  might  find  a  tumor  they 
should  "take  it  out,"  adding  in  a  more  gentle  voice  "with 
tlie  best  means  at  command."  What  he  meant  by  tlie 
last  gentle  reminder  was  simply  that  no  matter  what 
wonderfully  constructed  instruments  may  be  available, 
no  matter  how  advantageous,  in  the  mind  of  the  con- 
structor, a  certain  form,  bend,  or  shape,  of  the  instru- 
ment devised  by  him  for  a  particular  purpose  might  be, 
it  still  remains  for  the  surgeon  to  have  acquired  the 
manual  skill  to  manipulate  a  given  instrument,  and  to 
exercise  his  faculty  as  an  engineer  to  select  the  proper 
instrument  or  tool  for  a  given  case.  It  therefore  matters 
little  whether  we  use  this,  that,  or  the  other  celebrated 
authority's  forceps,  snare,  guillotine,  or  what  not,  pro- 
vided that  we  know,  not  only  how  to  handle  dextrously 
a  given  instrument,  but  also  how  to  adapt  ingeniously 
and  adroitly  any  instrument  to  a  given  case. 

Carl  Seller. 

LARYNX,  DISEASES  OF:  PERICHONDRITIS.-Peri 

cliondritis  laryngea  is  an  inflammation  of  the  perichon- 
drium which,  is  prone  to  proceed  to  suppuration  and  to 
necrosis  with  exfoliation  of  the  underlying  cartilages. 
Suppuration,  however,  is  not  an  invariable  consequence, 
for  resolution  may  occur  or  hyperplasia  continue  indefi- 
nitely. 

Etiology. — Priiiiary  acute  idiopatldc  penchondntu, 
whicli  is  rare,  may  be  ascribed  to  "cold"  and  vocal 
abuse,  but  only  in  the  sense  that  these  conditions  act  as 
factors  which  predispose  to  infection  by  pyogenic  micro- 
organisms.     It  may  arise   by  continuity  of    tissue  ia 
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EXPLANATION  OF  PLATE  XL. 

Ym.  1.— Encephaloid  Carcinoma,  Originating  from  Left  Ventricle,  Vocal  and  Ventricular  Bands. 
Male  patient  of  fifty -five  years.  Eleventh  month  of  the  disease.  Death  from  exhaustion  dur- 
ing twenty -ninth  month  of  disease  and  one  month  after  tracheotomy.  (Case  of  Dr.  Ethelbert 
Carroll  Morgan,  and  analogous  to  one  recorded  by  Fauvel.) 

Fig.  2. — Encephaloid  Carcinoma,  Forming  a  Large  Tumor  Covering  the  Superior  Laryngeal  Orifice. 
(After  Fauvel.) 

Fig.  3. — The  Same  Larynx  after  Extraction  and  Destruction  of  the  Tumor  by  the  Galvano-cautery. 
The  ventricular  bands  and  left  arytenoid  are  much  swollen.     (After  Fauvel.) 

Fig.  4. — ^Encephaloid  Carcinoma.     (After  Browne.) 

Fig.  5, — Encephaloid  Carcinoma,  Involving  Larynx  and  (Esophagus.     (After  Fauvel.) 

Fig.  6. — A  third  Instance  of  Encephaloid  Carcinoma.     (After  Fauvel.) 

Fig.  7.— Epithelial  Carcinoma,  Right  Side  of  Larynx.     (Patient  examined  by  Dr.  Morgan.) 

Fig.  8.— Round-celled  Sarcoma  of  Right  Vocal  Band.     Patient  aged  forty;  male.     (Case  of  Dr.  Morgan.) 

Fig.  9. — Spindle-celled  Sarcoma  of  Left  Ventricular  Band  and  Ai-jtenoid.     (After  Poyet.) 

Fig.  10,— Round-celled  Sarcoma,  Sixteenth  Month,  Destroying  Epiglottis  and  the  Adjacent  Tissues. 

Fig.  11.— Encephaloid  Carcinoma,  Involving  Posterior  Laryngeal  Wall,  Left  Arytenoid,  Aryepi- 
glottic  Fold,  and  (Esophageal  Entrance 

Fm.  13.— Myxosarcoma,  Originating  from  the  Anterior  Commissure  of  the  Vocal  Bands,  Causing 
Great  Dysphonia  and  Orthopnoea. 
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phlegmonous  laryngitis,  abscess  of  the  larynx,  and  sup- 
purative Inflammation  in  the  cervical  glands  and  tissues, 
It  may  be  due,  in  either  an  acute  or  a  clnonic  form,  to 
rheumatism,  gout,  or  the  condition  termed  arthritis  de- 
forrnans,  eventuating  then  especially  in  crico-arytcnoid 
arthritis  which  is  unlikely  to  suppurate. 

Acute  traumatic  perichondritis  may  be  occasioned  by 
blows,  wounds,  throttling,  bruising  by  higli  collars,  the 
impaction  of  forisign  bodies  in  the  larynx  or  oesophagus, 
or  the  unskilful  passage  of  intubation  tubes  and  (Esopha- 
geal bougies.  A  prolonged  recumbent  position,  espe- 
cially in  old  and  poorly  nourished  persons,  occasionally 
results  in  decubitus  by  pressure  of  tlie  cricoid  cartilage 
upon  the  spinal  column.  The  aged  are  also  subject  to  a 
sort  of  spontaneous  perichondritis  in  connection  with 
calcareous  changes  in  the  cartilages. 

Secondary  perichoiutritis  is  more  frequent.  It  occurs 
in  an  acute  form  during  the  couise  of  septic  and  contin- 
ued fevers,  especially  typhoid  fever,  smallpox,  and  diph- 
theria. It  may  either  be  preceded  by  vilceration,  througli 
which  infection  by  pyogenic  germs  occurs,  or  it  may  rep- 
resent a  metastasis  of  the  specific  infecting  organism. 
Typhoid  bacilli  are  usually  found  in  the  necrotic  carti- 
lage in  typhoid-fever  cases,  and  it  has  been  shown  that 
they  alone  are  capable  of  producing  suppuration,  but  it 
is  probable  that  they  act  usually  in  conjunction  with 
pyococci. 

The  most  frequent  of  all  forms  of  perichondritis  are 
those  which  are  secondary  to  syphilis,  tuberculosis,  and 
carcinoma.  Though  often  commencing  in  an  acute  man- 
ner they  usually  eventuate  in  a  chronic  process.  The 
infiltration  of  syphilis  may  attack  directly  the  cartilages 
and  perichondrium,  and  tuberculous  arthritis  analogous 
to  the  white  swellings  of  the  larger  joints  is  a  possibihty, 
but  usually  ulceration  of  the  soft  parts  serves  as  an  inter- 
mediate cause,  providing  an  opening  through  which  in- 
fection by  pyococci  takes  place. 

Pathology. — In  acute  perichondritis  there  occurs  a 
purulent  infiltration  of  the  perichond'rium  whereby  it  is 
separated  from  the  underlying  cartilage;  and  this,  in- 
volving also  the  overlying  soft  parts,  constitutes  a  peri- 
chondritic  abscess  or  swelling,  which  according  to  the 
layer  affected  may  project  externally  or  into  the  lumen 
of  the  larynx,  the  abscess  may  reach  consiilerable  di- 
mensions before  ruptui  ing  provided  its  discharge  has  not 
been  facilitated  by  previous  ulceration.  Necrosis  of  the 
underlying  cartilage  and  exfoliation  of  small  or  large 
sloughs  may  eventually  ensue.  If  the  perichondrium 
and  part  of  the  cartilage  remain  reproduction  may  take 
place.  A  fistula  is  apt  to  persist.  In  rheumatic  cases 
the  exudation  usually  proceeds  to  resolution  and  absorp- 
tion without  suppuration.  The  author  has  observed  the 
same  fortunate  termination  in  syphilitic  cases  under  vig- 
orous antisyphilitic  treatment.  In  typhoid  fever  and 
otlier  cases  extensive  ulceration  may  follow  the  rupture 
of  tlie  abscess.  (Edema  is  a  prominent  feature  of  tuber- 
culous perichondi-itis  as  -^vell  as  of  the  syphilitic  form 
of  the  disease.  It  helps  to  impede  the  movements  ot 
the  larynx,  and  is  liable  to  culminate  suddenly  m  dan- 
gerous occlusion  of  the  rima  glottidis.  The  cricoid 
cartilage  is  the  one  attacked  in  about  two-thirds  ot  tiie 
cases,  and  the  arvtenoid,  usually  affected  on  one  side 
only  comes  next  in  order.  In  the  former  case  the  ab- 
scess points  either  into  the  lumen  of  the  larynx  or 
into  the  resophagus  or  pyriform  sinus;  in  the  latter,  tlie 
opening  is  seen  near  the  position  of  the  vocal  process. 
Insteatl  of  one  there  may  be  several  openings,^  all  dis- 
charffing  pus.  When  the  thyroid  is  affected,  the  involve- 
ment is  more  often  unilateral  and  internal.  Extensive 
necrosis  of  this  cartilage  is  less  hkely  to  occur  because  of 
a  richer  blood  supply.  The  epiglottis  being  a  fib.o- 
cartilage  is  affected  only  by  an  ulcerative  action.  Ihc 
tracheal  rings  sometimes  become  involved 

Symptoms. -The  acute  type  is  ushered  m  ^7  febi  le 
symptoms  and  local  pain  or  discomfort,  followed  by  dys- 
phagia, dyspnoea,  tenderness  on  pressure,  and  impair- 
ment of  the  voice,  all  varying  in  degree  according  to  the 
cartilage  and  surface  involved. 


In  the  chronic  type  the  tumefaction,  though  usually 
less,  occasions  similar  functional  disabilities,  and  is  sub- 
ject to  acute  exacerbation.  Seated  in  the  cricoid,  when 
the  sides  of  the  cartilage  are  affected,  the  sweUing  pro- 
jects into  the  lumen  of  the  larynx,  thus  obstructing  res- 
piration ;  when  the  rear  plate  is  involved  the  tumefaction 
is  toward  the  (usophagus,  then  impeding  deglutition. 
When  the  iirytenoid  is  the  seat  of  the  disease  it  is  liable  to 
impede  both  respiration  and  deglutition.  The  crico-aryt- 
enoid  joint  becomes  ankylosed  and  the  vocal -cord  tixed, 
hoarseness  of  the  voice  resulting.  Fixation  of  the  cord 
in  the  median  line  would  contribute  to  dyspnoea. 

Affection  of  the  thyroid  on  the  inner  face  leads  to  dysp- 
noea but  may  or  may  not  impair  the  voice.  The  most 
dangerous  dyspnoea  results  from  collapse  of  the  laryn- 
geal framework  after  the  expulsion  of  the  greater  part  of 
the  cricoid  cartilage.  Wherever  seated,  the  pus  is  liable 
to  burrow,  discharging  through  fistulaj  which  may  open 
eillier  within  the  throat  or  upon  the  neck.  The  seques- 
trum serves  to  maintain  suppuration  until  exfoliation 
occurs,  a  process  which  unassisted  may  require  months 
or  years,  depending  upon  the  size  and  position  of  the  se- 
qiU'Sl  rum. 

In  typlwid  fever  the  onset  is  usually  rapid,  although 
slight  hoarseness  and  dysphagia  may  have  been  perceived 
for  some  days.  The  suffocative  attacks  once  commenced 
recur  at  shorter  intervals  and  are  more  and  more  terrible 
until  tracheotomy  becomes  necessary  to  prevent  a  fatal 
termination. 

Laryngeal  Imafje. — Arytenoid  perichondritis  causes  a 
unilateral  pyriform  swelling,  or  even  if  it  is  bilateral  the 
tumefaction  is  not  exactly  symmetrical.  There  is  immo- 
bilitj'  of  the  cartilage  and  the  ttdema  extends  along  the 
aryepiglotticfold.  The  necrotic  cartilage  will  sometimes 
be  seen  to  project  from  the  abscess  opening.  After  exfo- 
liation there  is  a  cori-esponding  depression  of  the  part. 
Whentheinnersurfaceof  one  side  of  the  cricoid  cartilage 
is  affected  there  will  be  a  bidgiug  lieneath  the  vocal  cord, 
perhaps  exteniliiig  around  the  posterior  laryngeal  wall, 
and  this  condition  is  often  combined  with  tumefaction  of 
the  arytenoid.  ■  A  swelling  in  the  pyriform  sinus  or  in 
the,  laryngo-pharynx  indicates  involvement  of  the  outer 
surfiiee"  of  the  cricoid.  Tlie  appearance  of  an  abscess  un- 
der the  anteri(n'  commissure  indicates  a  perichondritis  of 
the  inner  surface  of  one  or  both  plates  of  the  thyroid  car- 
tilage, in  which  position  tuljerculous  ulceration  is  the 
usual  cause. 

Di.\GNOSis.— In  tlie  acute  type  the  diagnosis  is  based 
upon  the  laryngeal  aspect  and  the  exclusion  of  other 
acute  inflanniiatory  affections  of  the  larynx.  The  tume- 
faction of  perichondi-itis  is  unilateral  or  at  least  is  not 
equally  bilateral,  and  is  in-egular  and  asymmetrical  in- 
outline.  In  codemaof  the  larynx  and  acute  phlegmonous 
laryngitis  the  pulliness  of  the  parts  is  usually  symmetri- 
cal, and  in  laryiincal  diphtheria  there  is  an  exudate. 

In  clironic  cases,  especially  those  secondary  to  syphilis, 
tuberculosis,  and  carcinoma,  the  perichondritis  is  apt  to 
be  obscured  by  the  infiltration  and  ulceration  incident  to 
the  primary  disease,  A  fistula  discharging  pus,  a  swell- 
ing corresponding  in  location  to  the  cartilages  affected, 
and  ankylosis  of  the  crico-arytenoid  joint,  are  indications 
of  perichondritis.  Ankylosis  resulting  in  a  fixed  position 
of  the  vocal  cortl  is  distinguished,  by  arytenoid  swelUng, 
from  abductor  paralysis  of  tlie  cord.  The  presence  of 
swellin  gand  the  absence  of  "  falling  in  "  of  the  arytenoid 
distinguish  it  from  complete  recurrent-nerve  paraly.sis. 
xVdditional  details  are  given  under  the  title,  "Arthritis 
and  Ankylosis  of  the  Crico-arytenoid  Articulation," 

Prognosis, —In  acute  cases  the  danger  to  life  from 
dyspnea  may  require  a  prcmqit  tracheotomy,  without 
which  the  gravity  cannot  be  overestimated.  In  typhoid- 
fever  cases,  when  necrosis  of  cartilage  ensues,  the  mortal- 
ity is  very  high.  The  prognosis  is  favorable  in  trauma- 
tic rheumatic,  and  syphilitic  cases  provided  the  nature 
of  the  disease  is  recognized  and  appropriate  treatment 
instituted.  Among  these  there  are  many  mild  cases  in 
which  recovery  takes  place  without  difficulty,  and  in  1;lie 
majority  of  severe  ones  the  patients  survive,  but  with 
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more  or  less  damage  to  the  larynx.  The  disease  may  run 
a  course  of  several  years,  for  exfoliation  is  a  slow  proc- 
ess, and  meanwhile  the  patient  is  liable  to  exhaustion  by 
cough,  dysphagia,  and  general  distress,  so  that  surgical 
assistance  may  improve  his  chances.  Naturally,  the  tu- 
berculous and  carcinomatous  conditions  are  most  unfa- 
vorable. 

Treatment. — In  the  very  early  stage  of  acute  peri- 
chondritis, cold  in  the  form  of  ice  slowly  swallowed  and 
a  Leiter  coil  spread  over  the  larynx  externally,  supple- 
mented by  an  ichthyol  ointment,  tends  to  abort  the  dis- 
ease. Hot  sedative  vapors  and  steam  inlialants  allay  the 
pain,  but  are  indicated  only  when  the  tumefaction  is  in- 
sufficient to  cause  dyspnoea  and  after  tracheotomy  has 
been  performed,  because,  while  allaying  pain,  they  are 
liable  to  intensify  the  dyspnoea  by  increasing  the  swell- 
ing. Alkaline  and  emollient  sprays  serve  to  clear  the 
throat  of  mucus.  Cocaine  in  two-  to  flve-pei'-eent.  solu- 
tion is  of  value  in  causing  temporary  retraction  of  the 
swelling,  but  its  powers  are  limited.  An  accessible  ab- 
scess may  be  opened  by  a  laryngeal  lancet,  but  if  the  pus 
collection  is  large  and  points  within  the  larynx,  care 
should  be  taken  to  evacuate  it  slowly  unless  a  trache- 
otomy tube  is  in  place.  Measures  which  are  appropriate 
in  the  treatment  of  the  isrimary  diseases  are  serviceable 
for  secondary  perichondiitis,  e.g.,  potassium  iodide  and 
mercury  in  syphilitic  cases.  On  the  appearance  of  severe 
dyspnoea  a  low  tracheotomy  should  be  promptly  per- 
formed. Delay  involves  the  risk  of  pulmonary  oedema. 
After  exfoliation  and  cicatrization,  the  resulting  stenosis 
of  the  larynx  will  require  dilatation  in  the  same  mannei- 
as  syphilitic  stenosis  of  the  larynx,  or  else  the  trache- 
otomy tube  will  need  to  be  indefinitely  retained. 

W.  E.  Casselberry. 

LARYNX,  DISEASES  OF:  PROLAPSE  OF  THE 
VENTRICLES. — Prolapse,  eventration,  or  hernia  of  the 
ventricles  of  the  larynx  occurs  as  a  result  of  chronic  in- 
flammation of  the  mucosa  and  submucous  tissue  lining 
the  ventricles  of  Morgagni,  and  is,  in  the  majority  of 
cases,  a  local  manifestation,  in  this  region,  of  a  general 
chronic  laryngitis.  The  condition  is  not,  therefore,  one 
of  true  hernia,  but  is  rather  the  protrusion  of  inflamma- 
tory hyperplastic  tissue.  Such  tissue  cannot  as  a  rule  be 
replaced,  and  the  term  hernia  or  prolapse  is  a  misnomer. 

The  first  case  of  this  kind  was  described  by  Leflierts  ' 
in  1875.     Following  this,  Zawerthl  *  published  a  case  be- 


Since  then  numerous  other  cases  have  been  reported, 
but  the  condition  cannot  be  regarded  as  of  frequent  oc- 
currence. 

There  aie  two  varieties — the  soft  and  the  liard,  or 
pachydermatous.  They  may  be  pedunculated  or  broad- 
based;  thej'  may  extend  but  partially  over  the  vocal 
cords,  or  may  reach  so  great  a  size  as  to  project  between 
their  free  edges,  and  thus  Interfere  with  respiration  as 
well  as  phonation.  The  soft  variety  is  dependent  upon 
stasis  as  the  result  of  chronic  inflammation  and  is,  there- 
fore, more  leadily  influenced  by  treatment  other  than 
surgical.  The  hard  variety  is  rarely  reduced  by  local 
applications  and  almost  invariably  necessitates  amputa- 
tion. It  is  not  impossible,  however,  for  the  latter  variety 
to  undergo  spontaneous  atrophy,  but  this  result  is  by  no 
means   to   be  depended  on  if   either  the   voice  or  the 


FIG.  3135.— Prolapse  ot  the  Ventricles  of  the  Larynx.    (After 

If^c  ^^%  Medical  Congress  in  Geneva,  Switzerland,  in 
1878.  fcjolis  Cohen »  described  a  case  in  1883  and  Mc- 
Kenzie  and  Morton"  two  other  cases.  Gougenheim^ 
described  five  cases  of  hernia  ventriculi,  four  of  which 
accompanied  tuberculosis.  Schroedei'"  describes  an  in- 
teresting and  instructive  case  and  Massei  ■>  describes  one. 
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Fig.  3136.— Prolapse  of  the  Ventricles  of  the  Larynx.    (From  Hey- 
.  man's  "  Handbuch.") 

respiration  furnishes  indications  for  removing  the  mass. 
With  the  soft  variety  we  may  have  considerable  change 
in  the  laryngoscopic  picture  from  time  to  time ;  the  size 
of  the  tumor  may  also  vary  greatly,  thus  causing  the 
symptoms  to  change.  .  Thus,  for  example,  extreme  her- 
nias are   present  when  the  tumor  is  enlarged  from  an 
acute  exacerbation  of  the  chronic  inflammation,  and  there 
will  be  pronounced   hoarseness.     Then  again,  at  other 
times,  the  prolapsus  may  be  less  in  size,  and  the  voice 
will    then   be    scarcely  roughened.     This   is   not   alto- 
gether true  of  the  hard  variety  in  which  submucous  con- 
nective tissue  is   greatly  increased.     We  then  have  a 
tumor  that  may  at  times  be  with  difficulty  differentiated 
from  a  true  neoplasm  of  the  cord,  of  the  ventricle,  or 
of  the  false  vocal  cords.     In  the  soft  variety,  again,  it  is 
not  impossible  to  behold  the  prolapsed 
tissue    disappear    or    diminish    in    size 
on   phonation,    to  reappear  on  inspira- 
tion.    This  is  explained  by  the  fact  that 
during  phonation  the  dimensions  of  the 
sinus  are  increased,  and  the  rigidity  of 
the  musculature  of  the  vocal  apparatus 
renders  the  edges  of  the  sinus  as  well  as 
its  walls  tense.     The  prolapsed  tissue  is 
thus  drawn  and  pushed  back  within  the 
confines  of  the  sinus.    During  inspiration 
the  musculature  is  relaxed  and  the  area 
of  the  sinus  of  Morgagni  is  decreased, 
and    the    redundant  tissue   again  slips 
down    into    view.      The    laryngoscopic 
picture  shows  a  prolapse  of  the  mucous 
membrane  which  may  occupy  the  entire 
length  of  the  ventricles,   or,  approach- 
ing the  polypoid  form,    may  cover   a 
portion  of   the  true  vocal  cords.     The 
surface  is  smooth  and  of  a  dark  red  color. 
The  disease   may   be    bilateral  or   uni- 
lateral.     The  subjective  symptoms  are 
those  of    chronic  laryngitis.     The  con- 
dition  may  be  differentiated  from  true 
polypus,  infiltration,  etc.,  by  the  use  of  the  sound;  when 
touched  with  this  instrument  a  prolapse  conveys  the  im- 
pression of  a  hyperplastic  or  turgescent  turbinated  body. 
Treatment.— Astringents  and  stimulants  are  of  little 
use  except  in  rare  cases  of  the  soft  variety.     Destruction 
with  the  galvano-cautery  is  a  slow  and  tedious  process, 
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while  the  resulting  scar  may  produce  changes  in  the 
larynx  which  may  not  be  without  danger  to  the  voice  or 
to  respiration.  Much  more  rational,  as  Massei'  savs 
IS  the  use  of  either  the  cold  or  the  hot  snare  in  removing 
this  redundant  tissue.  These  instruments  are  to  be  used 
however,  by  none  but  the  most  dextrous.     The  usual 
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FIG.  8137.— Prolapse 
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treatment  for  the  chronic  catarrh  must  be  instituted  and 
attention  must  be  directed  to  the  hygienic  conditions 
surrounding  the  individual.  Solis  Cohen  ^  reports  good 
results  following  insufflation  of  sulphate  of  copper,  and 
other  astringents.  In  Lefferts'  case,  the  performance  of 
tliyrotomy  became  imperative.  Nonal  H.  Pierce. 
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LARYNX,  DISEASES  OF  :  STENOSIS.— Stenosis,  as 
a  medical  term,  means  constriction  or  narrowing  of  an 
opening  or  tube.  It  may  exist  in  all  degrees,  fropi  a 
mere  diminution  of  the  natural  calibre  of  an  organ  to 
complete  closure.  When  applied  to  the  larynx,  the  term 
implies  an  amount  of  constriction  within  the  cavity  itself 
sufficient  to  interfere  with  respiration.  This  interference 
may  or  may  not  be  sufficient  to  endanger  life.  A  very 
large  majority  of  the  cases  of  laryngeal  stenosis  which 
occur  are  due  to  conditions  arising  within  the  larynx ; 
while  the  small  minority  owe  their  origin  to  pressure 
from  without  occasioned  by  external  pathological  condi- 
tions. The  stenosis  may  not  only  be  variable  in  degree, 
but  variable  in  duration  likewise ;  the  condition  being  in 
some  cases  temporary,  in  others  permanent,  or  at  all 
events  continuing  until  relieved  by  medical  or  surgical 
measures. 


Stenosis  of  the  larynx  may  be  either  congenital  or  ac- 
quired The  large  majority  of  cases  are  of  the  latter 
character;  while  the  former,  or  pre-natal  stenosis,  is  so 
rare  as  to  have  been  considered  by  some  writers  as  non- 
existent. In  the  museum  of  the  Royal  College  of  Sur- 
geons, London,  no  specimen  can  be  found ;  and  no  less  an 
authority  than  Mr.  Bland  Sutton  asserts  that:  "The 
larynx  is,  of  all  organs,  the  least  liable  to  malformation," 
_  Congenital  Stenosis.— Nevertheless,  cases  do  occa- 
sionally occur.  They  may  be  divided  into  the  following : 
SypMlitia  Stenosis.— A.  case  has  been  reported  by 
Fraenkel,  in  which  a  child  three  months  old  died  of  syphi- 
htic  laryngeal  stenosis.  Post-mortem  examination  re- 
vealed necrosis  of  the  cricoid  and  arytenoid  cartilages  and 
the  presence  of  intralaryngeal  abscess.  J.  N.  Mackenzie 
also  describes  a  form  of  congenital  syphilis  characterized 
by  interstitial  laryngeal  inflammation,  and  the  gradual 
deposit  of  fibrous  material  within  the  organ,  resulting  in 
stenosis.  This  writer  says  that  laryngeal  lesions  in  con- 
genital syphilis  in  infants  are  not  rare,  and  that  they  have 
not  been  found  more  frequently,  simply  because  they 
have  not  been  sought  for. 

Vestibular  Stenosis  (Lennox  Browne),  caused  by  the 
presence  of  limp  and  collapsible  vestibular  walls.  It  is 
characterized  by  an  approximation  of  the  aryepiglottic 
folds  and  an  excessive  curling  in  of  the  epiglottis,  pro- 
ducing more  or  Ifess  narrowing  of  the  passage. 

Diaphragmatic  or  Web  Stenosis.— The  most  pronounced 
case  of  this  class  on  record  was  reported  by  Sir  Felix 
Semon  some  years  ago.  At  birth  the  infant's  cry  was 
weak  and  hoarse  and  attended  by  stridor.  At  the  age  of 
seven  years  the  stridor,  although  still  present,  had  im- 
proved somewhat.  Later  on,  the  stridor  increased  again. 
At  the  age  of  sixteen  years  the  larynx  was  examined. 
The  movement  of-  the  vocal  cords  was  perfect,  but 
between  the  anterior  three-fourths  of  the  cords  was  a 
perfectly  symmetrical,  somewhat  transparent,  slightly 
reddish,  triangular  membrane.  The  free  border  was 
crescentic,  considerably  thicker  than  the  rest  of  the  web, 
and  white  in  color.  The  remaining  opening  was  laterally 
oval  and  less  than  one-third  the  normal  size.  The  bor- 
ders of  the  membrane  were  attached  to  the  cords,  the 
latter  being  distinguished  from  the  diaphragm  by  their 
greater  bulk  and  rounded  form.  On  attempted  phona- 
tion  the  vocal  cords  came  almost  together,  and  the  web 
appeared  to  form  a  fold  below  their  level.  The  voice 
was  hoarse,  almost  aphonic.  As  the  dyspnoea  was  in- 
creasing, operative  treatment  became  imperative. 

As  a  rule,  pre-natal  web  formation  is  of  a  less  formi- 
dable character,  being  confined  to  the  extension  of  a  band 
between  the  anterior  portions  of  the  vocal  cords.  Seifert 
has  observed  and  reported  a  remarkable  series  of  four  of 
these  cases  which  occurred  in  one  family.  In  the  father, 
aged  forty-eight,  healthy,  a  membrane  supposed  to  be 
congenital  was  found  at  the  anterior  commissure.  It  was 
between  3  and  4  mm. 
in  width  from  back  to 
front  and  did  not  in- 
terfere with  either  vo- 
calization or  respira- 
tion. In  one  of  the 
daughters  a  very  large 
diaphragm  existed, 
occasioning  stenosis, 
and  similar  in  form  to 
the  one  reported  by 
Semon.  Two  other 
daughters  each  had  a 
web  at  the  anterior 
commissure,  though  of 
smaller  dimensions.  The  mother  and  son  were  both  free. 
McKee  and  Lennox  Browne  have  each  reported  a  similar 
case.  Chiari's  case  appears  to  be  the  only  one  recorded 
out  of  a  total  number  of  about  twenty,  in  which  the 
web  had  formed  between  the  posterior  ends  of  the  cords. 
The  congenital  deformities  of  the  posterior  commissure 
are  usually  in  the  form  of  bifurcations  or  dilatations. 
Morell  Mackenzie  reported  one  in  which,  associated  with 
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3138.— Congenital   Web    Stenosis. 
(Sir  Felix  Semon.) 
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cleft  palate,  there  was  bifurcatioa  of  the  epiglottis,  ex- 
tending downward  as  a  distinct  fissure  between  the  aryt- 
enoids and  the  posterior  surface  of  the  cricoid.  The 
epiglottis  in  this  case  formed  two  flaps  wliich  fell  into 
the  larynx.  From  birth  there  were  constant  symptoms 
of  laryngismus  ending  in  sulfooation  at  the  age  of  four 
months.  A  cleft  in  the  interarytenoid  i-egion  is  usually 
the  result  of  defective  development.  Congenital  dilata- 
tions of  the  larynx  in  the  form  of  pouches  or  laryngo- 
celes,  although  "very  rare,  sometimes  occur,  producing 
stenosis  by  the  apparent  prolapse  of  the  ventricle. 

Acquired  Stenosis. — This  is  classed  according  to  its 
cause,  and  may  be  the  result  of  a  large  number  of  differ- 
ent pathological  conditions.  The  situation  may  be 
above,  between,  or  beneath  the  vocal  coids;  or  in  two  or 
all  three  localities  combined.  There  are  certain  symp- 
toms common  to  all  cases  of  laryngeal  stenosis.  All  im- 
pair respiration  to  a  greater  or  less  degree,  inspiration 
being  usually  affected  more  than  expiration.  Except  in 
cases  of  acute  spasm  of  the  glottis  and  sudden  oedema,  the 
onset  is  usually  slow,  commencing  with  .slight  interfer- 
ence with  normal  breathing,  and  inspiration  gradually  be- 
coming stridulous. 

In  cases  of  young  children,  it  is  often  difficult  or  even 
impossible  to  obtain  a  lar3'ngosco]3ic  view.  In  these 
cases  direct  linear  inspection  by  means  of  Kirstein's  au- 
toscope  should  accomplish  a  good  result,  by  giving  a  di- 
rect view  of  the  larynx  without  reversion,  as  in  the  use 
of  the  laryngoscope.  When  the  view  is  obtained,  the 
appearance  of  the  larynx  will  be  found  to  vary  greatly 
according  to  the  cause  which  produced  the  stenosis.  As 
Asch  has  well  said :  "'  In  aidema  we  have  a  smooth,  shin- 
ing swelling,  differing  in  color  according  as  it  is  produced 
by  acute  inflammation,  tuberculosis,  or  Blight's  disease. 
In  syphilis  we  have  a  ragged,  deformed,  irregulai'  larynx, 
sometimes  filled  witli  vegetations,  and  sometimes  ob- 
structed by  membranous  bands  or  adhesions.  In  cancer 
we  find  ulcerated  masses,  sanious  and  vegetating.  In 
perichondritis  the  deformed  ccjndition  of  the  larynx  and 
the  presence  of  abscess  point  to  the  nature  of  the  disease ; 
while  the  appearance  of  polypi  and  of  spasm  or  paralysis 
are  at  once  apparent  on  examination." 

One  characteristic  symptom  common  to  all  cases  of 
laryngeal  stenosis  is  the  increase  of  (lyspna?a  during  the 
hours  of  sleep,  owing  to  tlie  fact  that  the  crico-aryte- 
noidei  postici  muscles,  the  dilators,  are  withdrawn  dur- 
ing that  period  fj-om  the  control  of  the  will.  As  the  dis- 
ease advances,  respii-ation  becomes  more  difficult,  the 
air  supply  to  the  lungs  diminishes,  and  oxygenation  of 
the  blood  is  interfered  with,  until  finally  the  face  be- 
comes cyanotic,  and,  to  save  or  prolong  life,  tracheotomy 
or  intubation  may  be  called  for. 

While  Jthe  diagnosis  of  the  existence  of  laryngeal  ste- 
nosis may  not  be  difficult,  the  determination  of  the  nature 
of  the  lesion  which  produces  it  in  a  given  case  may  be  far 
otherwise,  calling,  after  the  period  of  infantile  life,  im- 
peiatively  for  the  use  of  tlie  laryngoscope.  If  the  ste- 
nosis is  simply  the  result  of  contractions  or  adhesions,  the 
nature  of  these  majtbe  readily  discovered  by  the  use  of 
this  instrument;  but  when  excessive  oedema  is  present, 
the  cause  is  not  so  easily  ascertained. 

The  principal  pathological  conditions  which  produce 
acquired  stenosis  are  the  following: 

Neuroses.— These  may  be  divided  into  acut(^  and  chronic 
functional,  and  organic. 

An  acute  functional  neurosis,  in  the  form  of  spasm  of 
the  crico-arytenoidei  laterales  and  the  arytenoideus,  is  of 
frequent  occurrence  in  child-life.  These  muscles,  stim- 
ulated to  intense  activity,  overcome  the  abductor  mus- 
cles, and,  preventing  their  normal  action,  interfere  ma- 
terially with  respiration.  In  many  cases  the  spasm^  is  of 
temporary  duration— the  stridor  lasting  for  a  short  period, 
to  be  followed  by  relief— after  which  the  old  symptoms 
of  stenosis  may  recur  or  not,  according  to  the  character 
of  the  case.  The  classical  laryngismus  stridulus  or  spas- 
modic croup  is  of  this  nature,  and  while  it  may  be  very 
alarming  to  the  friends  of  the  little  patient  at  the  time,  it 
is  rarely  fatal.     The  causes  producing  this  condition  are 


usually  congestion  or  inflammation  in  some  part  of  the 
respiratory  tract,  either  subglottic  or  pharyngeal ;  in  oth- 
er cases  the  spasm  is  considered  to  be  of  a  purely  reflex 
character.  Probably  of  the  latter  form  were  tlie  two  fa- 
tal cases  of  neurotic  stenosis  reported  by  Clement  Hunter. 
These  cases  were  so  unusual  that  they  are  worth  record- 
ing here.  The  first  was  that  of  a  twin  boy  aged  nineteen 
months.  The  other  twin  had  died  at  the  age  of  one 
montli.  The  child  was  reported  as  perfectly  well,  when 
the  mother  lifted  him  out  of  bed  to  give  him  his  regular 
bath.  In  a  fit  of  passion  he  threw  his  head  back  and 
ceased  to  breathe.  His  face  became  blue  and  his  muscles 
rigid.  He  was  put  into  a  hot  bath  but  without  avail, 
and  died  at  once  without  uttering  a  sound.  Two  days 
later  the  sister  of  th(!  boy,  aged  seven  months,  was  seized 
in  a  similar  manner.  She  had  always  been  a  healthy 
child.  Suddenly,  while  lying  on  her  mother's  knee,  she 
became  rigid  and  blue  in  the  face,  and  without  uttering 
a  sound  died  exactly  as  did  her  brother.  In  both  these 
cases  the  seizure  was  accompanied  witli  carpo-pedal  con- 
tractions. Tliere  were  no  general  convulsions,  and  in 
neither  case  had  there  been  crowing  respiration  at  any 
time.  Post-mortem  examination  found  both  bodies  well 
nourished,  all  the  organs  in  a  healthy  condition,  and 
neither  foreign  body  nor  obstruction  in  the  larynx  of 
either.  There  were,  however,  marked  signs  of  rickets  in 
each — a  condition  said  to  be  a  strong  predisposing  factor 
in  the  development  of  spasm  of  the  glottis. 

A  word  here  in  reference  to  the  stridor  of  laryngeal 
spasm.  The  crowing  sound  so  frequently  heard  is  the 
sign  that  the  spasm  is  either  forming  or  relaxing,  and  that 
the  air  is  entering  the  partially  closed  glottis.  When  the 
attack  is  fatal,  no  sound  is  produced,  as  no  air  can  enter. 
When  an  observation  can  be  obtained  during  an  attack  of 
stridor,  the  vocal  cords  will  be  found  in  a  state  of  ad- 
duction, the  niche  between  the  parallel  lines  being  almost 
absent  during  expiration,  and  presenting  the  form  of  a 
very  narrow  isosceles  triangle  during  inspiration. 

Chronic  functional  neurosis  of  the  larynx  may  occasion 
a  certain  amount  of  stenosis  while  the  neurosis  continues, 
although  it  is  rarely  dangerous  p«7'  se.  It  is  a  condition 
of  general  paresis  of  the  recurrent  nerve  and  is  supposed 
to  be  occasioned  by  a  toxic  influence  upon  the  nerve  cen- 
tres. In  the  study  of  the  pathology  of  toxic  paralysis 
of  this  organ  arising  from  zymotic  diseases,  Watson  Wil- 
liams and  Jobson  Home  report  instances  in  which 
typhoid  fever,  measles,  rheumatism,  gonorrha-a,  and 
other  aflfections  were  followed  by  the  development  of  ab- 
ductor paralysis,  or  recurrent  laryngeal  paralysis,  when 
both  abductor  and  adductor  muscles  were  affected. 

An  organic  neurosis  of  the  larynx  may  produce  stenosis. 
That  the  abductor  muscles  of  the  larynx  are  always  more 
vulnerable  to  organic  nerve  lesions  than  are  the  adduc- 
tors is  a  generally  conceded  fact ;  and  many  authorities 
go  as  far  as  Sir  Felix  Semon,  who  lays  it  down  as  a  law 
that  paralysis  of  the  adductor  is  alwa3'S  secondary  to 
paralysis  of  the  abductor  muscle.  He  summarizes  "this 
conclusion  in  these  words:  "While  there  is  not  a  single 
authenticated  case  on  record,  in  which  it  has  been  shown 
by  post-mortem  examination  that,  in  a  slowly  progres- 
sive organic  lesion  of  the  motor  nerves  of  the  larynx,  the 
adductors  had  been  primarily  or  exclusively  affected,  we 
are  now  in  possession  of  quite  a  number  of  "well-observed 
cases  demonstrating  the  opposite  order  of  events  "—that 
is,  cases  in  which  the  abductors  had  been  primarily  or 
exclusively  affected. 

Krause  has  advanced  what  is  called  the  spasm  theory : 
that  instead  of  paralysis  of  the  abductors,  it  is  clonic 
spasm  of  the  adductors  that  has  produced  the  stenosis. 
Regarding  this  theory  Bosworth  says  that  "it  is  difficult 
to  understand  how  a  clonic  spasm  affecting  a  given 
group  of  muscles  can  persist  through  a  long  period  of 
years,  without  resulting  in  degenerative  changes  which 
are  to  an  extent  uniform  in  all;  for  repeated  investiga- 
tions have  demonstrated  conclusively  that  the  abductor 
muscles  are  the  ones  which  alone  undergo  marked  atro- 
phic degeneration."  Hence  the  conclusion  that  they  are 
the  ones  primarily  affected. 
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Grossman  combats  the  theory  of  Semon,  his  opposition 
temg  based  upon  a  series  of  experiments  but  ids  view 
apparently,  is  not  supported  by  adequate  clinical  inves- 

A  contribution  to  the  study  of  toxic  paralysis  of  the 
larynx,  which  has  also  a  bearing  upon  stenosis  of  that 
organ  is  given  by  Heymann.  It  contains  a  resume  taken 
from  tifty  papers  upon  tlie  subject.  Lead  poisoning  is 
lesponsible  for  a  majority  of  these  cases.  There  are 
u  so  instances  of  paralysis  arising  from  copper,  antimony 
phosphorus,  and  arsenic,  as  well  as  from  cannabis  indicl' 
atropine  morphine,  and  alcohol.  In  these  cases,  al- 
though there  were  exceptions,  the  abductor  muscles  were 
the  ones  that  were  in  the  main  affected 
.  In  support  of  Krause's  view  that  the  apparent  paraly- 
sis of  the  abductors  is  really  due  to  continual  spasm  of 
the  constrictor  muscles,  Gougenheim  and  Solis  Cohen 
ascribe  the  resulting  atrophy  of  the  dilator  muscles,  as 
reported  by  Bosworth,  to  be  due  to  mechanical  rather 
than  to  paretic  immobility. 

Aevte  oedema  of  the  larynx  is  an  infrequent  but  danger- 
ous cause  of  laryngeal  stenosis.  It  is  usually  sudden  in 
Its  development,  and  may  occur  either  as  a  primary  dis- 
ease or  secondary  to  some  other  affection.  It  is  a  con- 
dition of  the  larynx  attended  by  infiltration  of  the 
submucosa,  due  to  cxosmosis  from  the  lymphatics  and 
blood-vessels. 

Primary  oedematous  laryngitis  is  exceedingly  rare.  Of 
two  cases  that  I  have  seen,  one  only  was  very  severe.  It 
occuiTed  in  a  man  aged  thirty,  who  was  in  the  enjoy- 


FiG.  3139.— stenosis  from  Acute  (Edema  of  the  Larynx.    (Bosworth.) 

ment  of  excellent  health.  One  night,  after  playing  bil- 
liards until  a  late  hour,  he  retired  feeling  as  well  as 
usual.  Two  hours  later  he  awoke  with  a  sense  of  suffo- 
cation. From  that  time  until  daylight  his  doctor  did 
what  he  could  to  relieve  him,  when  he  was  driven  to  my 
office  in  a  cyanotic  and  stertorous  condition.  I  found 
the  epiglottis  and  arytenoids  so  oedematous  that  neither 
the  ventricular  bands  nor  the  vocal  cords  could  be  seen. 
The  man  was  not  a  drunkard  but  had  been  indulging 
more  freely  than  usual.  Free  scarification  of  the  poste- 
rior surface  of  the  epiglottis  and  the  arytenoids,  together 
with  hot  steam  inhalations,  resulted  in  recovery. 

CEdema  may  be  occasioned  by  fractures  of  the  carti- 
lages, by  inhalations  of  irritating  vapors,  by  the  use  of 
escharotics,  etc. ;  it  may  be  due  to  inflammatory  action 
in  adjacent  structures,  abscesses,  wounds,  etc. ;  or  it  may 
occur  as  a  secondary  effect  from  syphilis,  carcinoma, 
tuberculosis,  myxoedema,  s3'ringomyelia,  Bright's  dis- 
ease, phlegmon  of  the  peritonsillar  tissue,  and  many  other 
affections. 

The  symptoms  in  acute  oedema  are  markedly  laryngeal. 
Dyspnoea  and  loss  of  voice,  with  pain  upon  movement 
or  upon  efforts  at  deglutition  or  phonation,  come  on 
rapidly.  If  relief  is  not  obtained,  cyanosis,  mental  dis- 
tress and  restlessness,  followed  by  hebetude,  quickly  ap- 
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pear;  the  temperature  rises,  and  after  a  day  or  two  the 
patient  dies. 

Inspection  will  show  the  epiglottis  and  arytenoids  so 
swollen  as  to  render  a  viejv  of  the  interior  of  the  larynx 
out  of  the  question.  In  some  cases  all  that  can  be  ob- 
served by  tlie  use  of  the  laryn- 
goscope will  be  a  distorted 
mass  of  oedematous  tissue. 

When  the  disease  is  less 
acute,  and  owes  its  origin  to 
some  chronic  systemic  dyscra- 
sia,  the  symptoms  are  less 
alarming;  and  although  the 
case  may  be  hopeless,  the  con- 
dition may  last  for  weeks  witli- 
out  producing  a  fatal  issue. 

On  examining  by  the  laryn- 
goscope, in  the   milder  forms 
...  ,      ^        ,  of   the    disease,    only    certain 

jsarts  will  be  found  to  be  seriously  affected,  the  swell- 
ing being  localized  about  the  epiglottis,  arytenoids 
ventricular  bands,  or  subglottic  region,  some  or  all  of 
these  parts  being  affected.  Good  examples  of  tlris  form 
ot  oedema  are  pictured  in  Lake's  illustrations  of  laryn- 
geal tuberculosis.  In  Fig.  3140  we  see  a  turban-shaped 
epiglottis;  and  in  Fig.  3141,  a?dema  of  the  arytenoids. 

The  color  of  the  mucous  membrane  in  oedema  varies 
from  a  grayish-pink  to  a  bright  red ;  the  tissues  are  full 
and  rounded,  and  the  membrane  is  bright  and  glistening. 
There  is  usually  copious  secretion,  but  this  is  not  neces- 
sarily of  a  purulent  character,  if  the  mucosa  has  not 
been  broken. 

Pseudmneinhriuujus  Stenosis.— This  condition  is  of  fre- 
quent occurence.  It  usually  forms  a  complication  of 
laryngeal  diphtheria,  being  an  extension  of  the  disease 
downward  from  the  pharynx.  When  the  false  membrane 
IS  deposited  upon  the  laryngeal  walls,  it  lessens  the 
capacity  of  the  organ,  thereby  diminishing  the  power  of 
respiration  (see  article  on  Diphiheria).  Sometimes  false 
membrane  has  been  formed  within  the  larynx  as  the 
result  of  swallowing  hot  or  caustic  fluids. 

Perichoiidnlis  as  the  result  of  fracture,  simple  or  com- 
pound, will  occasion  stenosis  of  a  severe  character.  Com- 
pound fracture  is  particularly  likely  to  be  fatal,  probably 
more  so  than  is  an  incised  wound  of  the  organ. 

When  perichondritis  is  the  result  of  a  specific  disease, 
such  as  syphilis,  tuberculosis,  actinomycosis,  glanders, 
etc.,  it  is  usually  accompanied  by  swelling,  with  strep- 
tococcal, staphylococcal,  or  pneumococcal  invasion. 
Purulent  infiltration  follows,  dissecting  the  perichon- 
drium from  the  cartilage,  producing  necrosis,  and  rapidly 
developing  abscess  foimation.  The  result  is  usually  ex- 
treme stenosis.  In  the  majority  of  instances  of  perichon- 
dritis due  to  typhoid  fever,  the  infection  and  inflamma- 
tory action  are  similar  to  those  seen  in  abscess  formation, 
and  the  pus,  making  for  the  point  of  least  resistance, 
effects  an  opening,  and  there  is  thus  established  an  ulcer- 
ated condition  of  the  mu- 
cous membiaue.  The  tj'- 
phoid  bacillus  is  usually 
present  in  the  necrotic 
mass  (Kyle). 

What  Lake  terms  the 
acute  fulminating  peri- 
chondritis of  tuberculosis 
is  accompanied  by  all  the 
signs  of  acute  o'dema- 
tous  laryngitis  with  high 
fever  and  severe  stenosis, 
demanding  immediate  tra- 
cheotomy  ;  while  the 
chronic  variety  produces 
less  stenosis,  as,  bj'  reason  of  the  slower  action,  ulceration, 
exfoliation,  and  expectoration  of  necrosed  cartilage  fol- 
low one  another  in  regular  order. 

In  perichondrial  abscess  of  the  cricoid,  the  stenosis  is 
most  severe  and  the  danger  imminent,  owing  to  the  great 
swelling  which  occurs  in  this  region.     When  several  car- 
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tilages  are  involved  the  prognosis  is  most  unfavorable. 
In  nearly  all  cases,  however,  life  might  be  prolonged  if 
tracheotomy  were  performed  early  in  the  disease.  The 
presence  of  a  purulent  sac  within  the  larynx  would 
preclude  the  advisability  of 
intubation. 

AVhat  Gerhardt  terms  "  clior- 
ditis  inferior  hypertropTiica, " 
owing  to  the  fact  that  it  is  at- 
tended with  local  subglottic 
hypertrophies,  sometimes  oc- 
curs, and  may  be  productive 
of  a  serious  degree  of  laryn- 
geal stenosis.  The  "  rhronic 
blennorrhcea  of  Stoerck"  lilie- 
wise  produces  hypertrophies 
and  cicatrices,  but  in  tlie  vocal 
cords  instead  of  beneath  them. 
Klebs  says  that  histologically 
the  elements  in  blennorrhcea  re- 
semble those  of  rhinoscleroma.  It  is  a  question  whether 
both  conditions  are  not  of  the  nature  of  pachydermia. 
When  cicatrization  takes  place  in  subglottic  hyper- 
trophy it  results  in  the  formation  of  a  firm  white 
glistening  membrane,  sometimes  completely  encircling 
the  subglottic  ring  of  the  larynx,  producing  more  or 
less  permanent  stenosis.  Cicatricial  bands  in  blennor- 
rhcea chronica  may  produce  a  similar  result.  Asch  de- 
scribes a  case  in  which  he  found  two  folds  of  membrane, 
one  on  either  side  of  the  larynx  beneath  the  vocal  cords 
and  on  a  level  with  the  cricoid.  They  had  so  contracted 
the  passage  that  the  aperture  was  only  the  size  of  a  goose 
quill.  The  breathing  was  stridulous  and  coild  be  heard 
in  the  next  room.  The  dyspncea  at  times  was  so  great 
that  treacheotomy  seemed  inevitable.  The  stricture, 
however,  was  dilated  with  laryngeal  forceps,  this  being 
followed  up  with  further  dilatation  by  a  succession  of 
Schrotter's  tubes,  and  the  lumen  of  the  larynx  was  re- 
stored to  nearly  its  normal  size. 

Cicatrices  are  scars  left  by  the  healing  process  after 
destruction  or  injury  of  normal  tissue.  Hence  these  can 
occur  only  when  nature  makes  an  effort  to  repair  the  or- 
ganism, parts  of  which,  either  from  disease  or  from  injury, 
have  been  destroyed.  The  formation  of  scar  tissue  is  a 
pathological  process  of  a  purely  provisional  character,  the 
tendency  after  development  being  toward  constant  con- 
traction. Consequently,  wlien  cicatrices  occur  in  the 
larynx,  the  stenosis  wliich  they  occasion  is  more  likely 
to  increase  than  to  diminish. 

Syphilis,  when  it  occurs  in  the  larynx,  is,  of  all  consti- 
tutional diseases,  the  one  most  likely  to  be  followed  by 
cicatricial  stenosis,  as  is  well  shown  in  Lennox  Browne's 
case  (Figs.  3142  and  3143).  This  never  occurs,  however 
in  the  early  stages  but  only  in  the  tertiary  period,  years 
after  the  original  infection.  It  is  then  that  the  gummy 
syphiUde  of  Fournier  and  deep  ulceration  summarily  de- 
stroy the  tissues,  and  it  is  nature's  effort  to  repair  the 
wholesale  destruction  that  produces  the  cicatrization 
The  parts  usually  affected  first  are  the  epiglottis  and  the 
arytenoids.  Still  no  region  of  the 
larynx  can  be  considered  free  from 
the  possibility  of  infection.  The 
tendency  is  to  extend  gradually  to 
the  surrounding  tissues.  -.When  the 
cartilages  are  partially  or  wholly  de- 
stroyed, they  make  their  way  through 
the  ulcerated  surfaces  of  the  mucous 
membrane,  being  discharged  intra- 
laryngeally,  rarely  through  the  ex- 
ternal wall. 

Lupus  also  sometimes  gives  rise  to 
stenosis  by  the  formation  of  cicatri- 
cial tissue.  The  narrowing  of  (he 
laryngeal  lumen,  due  to  cicatricial  contraction  in  an  old 
case  of  lupus,  is  characterized  by  a  general  matting  to- 
gether of  the  parts  (Kyle),  ifntil  the  opening  may  be 
almost  obliterated.  There  are  several  instances  on  rec- 
ord of  this  character.    The  tissues  are  usually  ansemic, 
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except  when  small  red  nodules  give  evidences  of  acute 
inflammation. 

Leprosy  of  the  larynx  is  always  attended  by  more  or 
less  dyspnoea,  stenosis  of  the  glottis  being  a  prominent 
feature  whenever  the  larynx  is  attacked.  Phineas  Abra- 
ham reports  a  case  in  which  the  glottis  was  reduced  to 
the  size  of  a  duck  quill,  necessitating  tracheotomy  to 
prolong  the  life  of  the  patient. 

Tuberculosis  of  the  larynx  is  frequently  the  cause  of 
stenosis;  and  may  occur  in  several  ways.  Perhaps  the 
most  frequent  is  in  the  form  of  submucous  infiltration  of 
the  epiglottis  and  of  the  arytenoids,  as  shown  by  Lake. 
Paralysis  of  the  vocal  cords  due  to  glandular  pressure 
upon  the  recurrent  nerve  is  of  not  unusual  occurrence. 
Plyperplastic  formation  Vithin  the  larynx,  immobihty  of 
tlie  arytenoids  from  ankylosis  of  the  articulation,  granu- 
lomata,  and  papillomata,  may  any  of  them  so  lessen  the 
lumen  of  the  larynx  as  to  produce  stenosis.  It  may  be 
safely  said,  however,  that  cicatricial  stenosis  rarely  if  ever 
occurs  in  tuberculosis  of  the  larynx.  The  whole  tendency 
of  the  disease  is  toward  destruction.  Repair  after  surgi- 
cal ineasures  docs  sometimes  occur,  but  the  prior  destruc- 
tion in  these  cases  has  never  been  so  great  as  seriously  to 
lessen  the  size  of  the  cavity  after  the  process  of  healing 
was  accomplished. 

Glanders  sometimes  attacks  the  human  subject  (Asch), 
and  when  it  does  the  larynx  is  often  affected.  Simul- 
taneously with  the  development  of  tubercles  and  ulcers- 
in  the  respiratory  tract,  infiltration  takes  place  in  the 
laryngeal  mucous  membrane.  Secondary  cedema  may 
give  rise  to  dyspncea ;  and,  when  healing  occurs,  contrac- 
tion of  cicatrices  may  give  rise  to  severe  and  permanent- 
stenosis. 

Leucocytluemia.—Otto  Barwick  and  Eppinger  throw 
new  light  upon  the  pathological  condition  of  the  larynx 
induced  by  this  disease.  In 
the  parts  rich  in  glands,  es- 
pecially the  epiglottis  and 
false  cords,  catarrh  occurs 
with  swelling  of  the  mucous 
membrane.  Small  lymph 
tubercles  may  form  through- 
out the  lining  membrane  of 
the  larynx,  and  the  tops  of 
these  may  ulcerate.  White 
blood  cells  accumulate  in 
large  numbers  in  the  blood- 
vessels; and  the  characteris- 
tic infiltration  takes  place  in 
the  form  of  small  islands, 
which  have  been  termed  leu- 

ksemic  infarctions.  When  the  tubercles  or  nodules  are 
in  exposed  parts,  they  readily  break  down  by  ulceration 
and  hemorrhage  occurs  from  them.  The  most  important 
of  the  clinical  features  is  the  laryngeal  stenosis,  which  the 
diffuse  leucocythiiemic  infiltration  sometimes  produces. 
In  some  cases  this  infiltration  comes  on  very  rapidly  and 
is  followed  by  death  from  dyspnoea  in  a  few  weeks. 

Oout  is  sometimes  the  cause  of  serious  spasm  of  the 
larynx.  Watson  Williams  reports  a  case  in  which  the 
patient  would  be  attacked  by  indigestion  and  gout  when- 
ever he  was  indiscreet  in  diet.  The  gouty  attacks  always 
came  on  m  the  night,  assuming  the  form  of  laryngeal 
spasm.     Allbutt  has  also  recorded  a  similar  case. 

Benign  tumors  of  the  larynx  give  rise  to  more  or  less 
stenosis,  according  to  their  character  and  location.  They 
rarely  in  the  adult  attain  a  size  great  enough  to  endanger 
life,  although  the  involvement  may  be  sufficient  mate- 
rially to  impede  respiration.  Of  all  forms  of  neoplasm 
which  occur  in  this  region  papillomata  are  the  most  fre- 
quent. They  occur  at  all  ages.  In  adult  life  they  are 
usually  discrete  or  single,  and  although  they  may  give 
rise  to  serious  symptoms,  they  are  rarely  the  cause  of 
severe  stenosis.  Multiple  papillomata,  on  the  other 
hand,  occur  most  frequently  in  young  children,  some- 
times studding  the  vocal  cords  and  the  whole  interior  of 
the  larynx,  and  seriously  interfering  with  respiration. 
Some  authorities  look  upon  the  presence  of  adenoids  in 
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the  naso-pharynx  as  the  chief  cause.  Quinlan  says  that 
in  thirty-one  cases  of  papillomata  in  children  and  young 
adults,  lie  found  adenoids  in  all  but  three.  The  contact 
of  the  dry  and  often  dusty  atmosphere  with  the  tender 
mucous  membrane  of  the  larynx,  in  cases  of  mouth 
breathing,  is  supposed  to  be  the  irritating  cause  of  the 
formation  of  these  growths.  Many  authorities  give  over 
fifty  per  cent,  as  the  proportion  which  papillomata  bear 
to  all  other  neoplasms  of  the  larynx,  including  both  the 
benign  and  the  malignant  forms.  Next  in  frequency 
come  fibromata.  They  occur  singly,  as  also  do  myxo- 
mata,  flbro-myxomata,  angiomata,  lipomata,  adenomata 
and  cystomata.  Tlie  two  latter  are  exceedingly  rare' 
Tlie  symptoms  produced  by  all  these  growths  are  very 
similar,  varying  according  to  the  size  and  position  of  the 
neoplasm.  It  takes  a  larger  growth  to  produce  stenosis 
in  the  supraglottic  than  in  the  infraglottic  region;  while 
tumors  situated  upon  tlie  vocal  cords,  although  smaller 
tlian  in  the  localities  mentioned,  are  much  more  likely  to 
produce  spasmodic  stenosis. 

The  discovery  of  the  neoplasm  can  be  made  only  by 
the  use  of  either  the  laryngoscope  or  the  autoscope ;  and 
the  nature  of  the  growth,  in  many  cases,  can  be  learned 
only  by  microscopical  examination  of  a  minute  section 
of  the  same. 

The  prognosis  in  benign  growths  is  rarely  unfavorable. 
They  can  usually  be  removed  by  endolaryngeal methods; 
and  in  the  cases  of  multiple  papillomata  of  childreu, 
which  bear  so  large  a  place  in  the  sum  total  of  cases,  the 
lesions  will  shrivel  and  exfoliate  or  be  absorbed,  when 
surgical  measures  relieve  the  mucous  membrane  of  the 
larynx  of  the  irritation  caused  by  the  inspired  air. 

Malignant  neoplasms  may  occur  in  different  types,  all 
being  histologically  the  same  as  when  found  in  other 
organs  of  the  body.  The  usual  form  in  which  cancer 
occurs  in  the  larynx  is  either  epithelioma  or  encephaloma. 
Scirrhusand  sarcoma  are  more  rare.  Encephaloid  cancer 
is  rapid  in  its  development,  and  causes  stenosis  by  filling 
up  the  interior  of  the  larynx  with  an  irregular,  mammil- 
lated,  light  rose-colored,  fungous  mass.  Epithelial  cancer 
is  slower  in  growth,  but,  like  the  former,  difficult  to  diag- 
nose. In  early  stages  It  resembles  a  large  and  irritable 
papilloma.  One  distinguishing  feature  in  nearly  all  ma- 
lignant growths  is  the  formation  of  glandular  enlarge- 
ments in  the  submaxillary  and  cervical  regions. 

The  principal  laryngeal  symptoms,  as  in  the  case  of 
benign  growths,  are  the  gradual  loss  of  voice  and  the 
presence  of  increasing  laryngeal  stenosis;  but  accom- 
panied by  more  pain  and  fetor.  The  diagnosis  will  de- 
pend on  the  physical  symptoms  together  with  the  results 
of  laryngoscopio  and  microscopic  examination.  When 
visible  lesions  become  apparent,  tiiey  are  not  always 
easily  distinguished  from  syphilis,  and  may  require  con- 
stitutional treatment  for  differentiation.  With  tubercu- 
losis it  is  not  so  likely  to  be  confounded.  Microscopical 
examination  of  a  small  piece  of  growth  should  remove 
all  doubt,  although  W.  N.  Mackenzie  condemns  a  resort 
to  this  means  of  diagnosis,  as  too  hazardous  to  the  pa- 
tient. As  the  disease  advances,  vegetative  hypertrophies 
fill  up  the  larynx,  become  more  observable,  and  render 
the  diagnosis  more  certain.  The  prognosis  is  always 
bad,  the  patient  dying  from  one  to  several  years  after 
the  inception  of  the  disease,  and  not  infrequently  from 
asphyxia  the  result  of  the  stenosis. 

Foreign  bodies  within  the  larynx  may  by  their  presence 
produce  stenosis.  A  number  of  such  cases  have  been  re- 
corded in  which  relief  was  obtained  by  their  removal, 
while  in  other  cases  the  lesion  caused  by  the  foreign  body, 
notwithstanding  its  removal,  has  been  followed  by  steno- 
sis. Bruggisser  reports  the  case  of  a  man,  aged  twenty- 
four,  in  whose  larynx  a  rubber  plate  containing  two  false 
teeth  was  impacted.  This  was  removed  on  the  eighth 
day,  but  the  removal  was  followed  by  complete  abductor 
paralysis,  and  tracheotomy  had  to  be  performed  to  relieve 
the  stenosis.  Kiser  relates  the  case  of  a  man  who  died 
of  laryngeal  and  pulmonary  tuberculosis.  He  had  suf- 
fered much  from  stenosis.  On  post-mortem  examina- 
tion, a  tooth  was  found  in  the  distended  ventricle  of 


Morgagni.  It  had  probably  fallen  into  the  larynx  after 
extraction  and  had  been  coughed  into  the  ventricle  Its 
presence  may  have  been  the  primary  cause  of  the  fatal 
disease. 

_  Stenosis  from  Exteknal  Causes  is  due  to  compres- 
sion upon  the  larynx  from  without.  The  most  common 
cause  IS  goitre,  particularly  the  enlargement  of  the  cen- 
tral lobe  or  the  isthmus  of  the  thyroid  gland,  a  condition 
that  frequently  obtains  in  exophthalmic  goitre.  In  some 
cases  the  stenosis  from  compression  is  so  great  that  the 


Fig.  3145.— Coin  in  Laryngeal  Ventricle. 
(Grazzl.) 


FIG.  3146.  — Coin  in 
Grasp  of  Forceps ; 
Showing  Metliod  of 
Eemoval.    (Grazzl.) 


recumbent  posture  has  to  be  abandoned  and  the  sitting 
one  assumed  even  during  sleep.  Abscess,  aneurism, 
enlarged  tuberculous  glands,  or  neoplasms  in  the  region 
of  the  larynx  may  produce  compression  upon  the  larynx 
sufficient  to  induce  stenosis.  In  some  cases  the  exten- 
sion of  portions  of  the  morbid  growth  to  the  interior  of" 
the  larynx  has  aided  much  in  producing  the  stenotic  re- 
sult. 

Treatment.  —  In  congenital  diaphragm  -formation, 
when  stenosis  is  severe,  operative  treatment  becomes  nec- 
essary, to  save  life  as  well  as  to  give  voice  to  the  patient. 
One  cliaracteristic  of  the  web  which  connects  the  anterior 
portions  of  the  vocal  cords  in  these  cases,  is  its'  great 
toughness  and  the  impossibility  of  cutting  it  in  situ  with 
a  knife.  In  Kreig's  case  attempted  incision  of  the  web 
was  followed  by  so  much  cedema  that  tracheotomy  had 
to  be  done.  In  Seifert's  case  the  knife  broke  when  he 
was  trying  to  .cut  with  it.  In  Greenfield's  and  also  in 
Semon's  cases  it  was  impossible  to  cut  the  membrane  with 
the  ordinary  laryngeal  knife ;  but  Morell  Mackenzie  was 
able  in  his  case  to  excise  the  membrane  with  scissors.  Sir 
Felix  Semon  after  cocainization  punctured  the  membrane 
with  the  electro-cautery.  To  his  surprise  the  result  was 
satisfactory,  and  he  repeated  the  process,  at  intervals,  sev- 
eral times.  The  tissue  gradually  shrank  away,  leaving 
the  cords  clear;  and  to  complete  the  operation,  he  re- 
moved the  remaining  segment  of  the  web  at  the  anterior 
commissure  with  cutting  forceps.  His  patient  made  a 
good  recovery  without  any  return  of  the  web  formation. 
The  diaphragm,  in  these  cases,  is  usually  thickest  at  the 
anterior  or  acute  end.  The  condition  is  so  exceedinglj' 
rare  that  each  individual  case  must  be  treated  on  its 
merits,  guided  by  the  judgment  and  laryngeal  experi- 
ence of  tlie  operator. 

In  functional  stenosis,  particularly  laryngismus  stridu- 
lus of  childhood,  induced  by  irritation  of  the  nerve  cen- 
tres, the  rapid  production  of  counter-irritation  or  per- 
ipheral shock  will  often  give  relief.  Dashing  cold  water 
in  the  face  or  hot  water  on  the  nape  of  the  neck,  traction 
on  the  tongue  made  at  respiration  intervals,  immersion  in 
a  hot  bath,  ,or  the  application  of  sinapisms  to  the  anterior 
or  posterior  surface  of  the  neck  may  be  useful.  Nerve 
sedatives  may  also  be  indicated — such  as  chloral  hydrate, 
bromide  of  potassium,  chloroform,  or  nitrite  of  amyl. 
When  catarrhal  laryngitis  is  the  cause,  aconite,  tartar 
emetic,  pilocarpine,  or  apomorphine  may  in  appropriate 
doses  prove  of  benefit ;  while  placing  the  patient  in  a 
steam  atmosphere  of  a  uniform  temperature  should  aid 
materially  in  putting  an  end  to  the  spasm.  Should  the 
stenosis  be  severe  enough  to  threaten  life,  as  in  the  cases 
recorded  by  Hunter,  intubation  should  be  resorted  to  at 
once.  The  difficulty  lies  in  not  always  being  able  to  se- 
cure the  necessary  instrument  in  time  to  save  life. 
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As  children  tlius  affected  are  often  of  a  rachitic 
diathesis,  tlie  general  system  duiing  tlie  intervals  be- 
tween attacks  sliould  be  carefully  examined  into,  and 
appropriate  treatment  adminisitered.  Iron,  hypoplios- 
phites,  and  codliver  oil  may  any  or  all  of  them  be  indi- 
cated. 

Organic  stenosis  arising  from  paralysis  of  the  abductor 
muscles  will  be  urgent  in  its  call  for  treatment  according 
to  whether  the  disability  is  unilateral  or  bilateral.  When 
of  central  origin,  whether  from  the  effects  of  tertiary 
syphilis  or  from  those  of  neoplastic  pressure  upon  the 
nerve  centres,  iodide  of  potassium,  in  large  doses  pushed 
to  the  verge  of  tolerance,  may  be  of  benefit.  In  certain 
cases  treatment  by  electricity  serves  a  good  pui'pose. 
We  may  use  either  the  faradic  or  the  static  current,  al- 
though in  the  majority  of  cases  the  galvanic  current  has 
proved  the  most  useful.  One  of  the  electrodes  should 
always  be  placed  within  the  larynx  upon  the  vocal 
cords.  In  threatened  suffocation  from  complete  bilateral 
abductor  paralysis,  Krause  has  suggested  section  of  both 
recurrent  laryngeal  nerves;  by  this  means  throwing  both 
vocal  cords  into  the  cadaveric  position,  relieving  the 
dyspna?a,  and  prolonging  the  life  of  the  patient,  but  de- 
stroying the  voice. 

Acute  (Edema  of  tlie  Larynx. — Prompt  and  energetic 
treatment  is  in  these  cases  called  for.  Tlie  oedema  needs 
immediate  relief.  If  possible  the  patient  should  be  con- 
fined to  a  room  with  the  air  surcharged  with  moisture  at 
a  temperature  of  73°  to  75°  F.  At  the  same  time  an  ice 
bag  may  be  applied  to  the  neck  and  retained  there— if  the 
condition  of  the  patient  warrants  it — until  relief  lias 
been  obtained.  In  some  cases  heat  constantly  applied  to 
the  neck  will  be  attended  with  equally  good  results.  As 
directly  local  treatment,  free  scarification  of  the  ocdema- 
tous  mucous  membrane  should  be  at  once  resorted  to. 
The  efficiency  of  the  latter  will  be  enhanced  by  the 
constant  respiration  f)f  warm  saturated  air.  Together 
with  the  above,  cathartic  and  aniifebrile  measures  may 
aid  in  hastening  a  recovery.  Acute  oedema  of  the  larynx 
is  a  disease  in  which  intubation  can  scarcely  be  called 
for.  as  the  tube  after  insertion  lies  at  a  lower  level  than 
tlie  oedematous  swelling.  In  cases  in  which  the  stenosis 
continues,  tracheotomy  may  be  required. 

Pseudomemhranmis  Laryngeal  Stenosis.— ks  this  condi- 
tion is  associated  with  diphtheria,  the  reader  is  referred 
to  the  article  on  that  disease  for  more  detailed  informa- 
tion. There  are  practically  only  two  methods  of  treat- 
ment, viz. ,  the  administration  of  successive  doses  of  anti- 
toxin, and  intubation  or  tracheotomy ;  or,  what  is  perhaps 
more  frequent,  the  combined  use  of  antitoxin  and  intuba- 
tion. In  my  own  practice  I  may  say  that  formerly  when. 
in  consultation,  I  did  intubation  alone  for  the  relief  of 
diphtheritic  laryngeal  stenosis  nearly  all  the  patients 
died.  Now,  as  in  every  instance  antitoxin  is  used  as 
well  as  intubation,  the  large  majority  of  the  patients 
recover. 

In  cases,  however,  in  which  the  pseudomembrane  is  of 
a  traumatic  origin  tracheotomy  will  be  preferable  to  in- 
tubation. I  have  seen  one  case  of  this  kind.  A  young 
child  inhaled  steam  from  a  boiling  kettle.  (Edema  and 
false  membrane  formed  at  once  in  the  pharynx  and  pre- 
sumably in  the  larynx.  The  voice  became  inarticulate 
and  five  hours  after  the  accident  the  child  became  cyano- 
tic from  laryngeal  stenosis.  Tracheotomy  gave  immedi- 
ate relief.  The  tube  was  worn  for  a  week  and  the  child 
recovered. 

Perichondritis.— yvhun  the  disease  has  gone  to  the  ex- 
tent of  intralaryngeal  abscess,  it  is  usually  accompanied 
by  oBdema,  particularly  if  located  in  the  subglottic  re- 
gion, and  tracheotomy  may  be  the  only  resource  When 
the  perichondritis  is  above  the  cords,  affecting  tiie  aryte- 
noids or  the  epiglottis,  the  swelling  may  not  be  so  great  • 
and  the  use  of  astringent  and  antiseptic  sprays  may  be 
ot  service.  In  chondritis  or  perichondritis  of  syphilitic 
origin,  constitutional  treatment  should  be  resorted  to  the 
iodides  being  preferred.  If  stenosis  becomes  urgent 
enough  to  demand  surgical  measures,  tracheotomy  should 
be  preferred  to  intubation,  for  prolonged  intubation  di- 
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iTiinishes  the  possibility  of  effective  feeding,  while  trache- 
otomy does  not. 

Cicatrices. — One  of  the  chief  dangers  of  scar  tissue  in 
the  lai-ynx  is  due  to  its  constant  tendency  to  contract, 
thus  producing  steadily  increasing  stenosis.  In  cases  of 
syphilitic  laryngitis  systemic  treatment  with  iodides  and 
mercury  would  minimize  the  destructive  action  of  the 
disease  and  lessen  the  danger  of  subsequent  stenosis ;  but 
when  the  latter  exists,  from  the  presence  of  bands  actual- 
ly formed,  relief  can  be  obtained  by  dilatation.  It  is  bet- 
ter, however,  to  incise  the  bands  and  then  dilate  or  use  an 
instrument  such  as  Whistler's  or  Lennox  Browne's,  either 
of  which  will  perform  the  double  duty  of  incision  and 
dilatation  at  the  same  time.  ScJirotter  advises  trache- 
otomy first,  and  then  the  use  of  dilators  in  gradually  in- 
creasing size.  Storck  uses  a  dilator  attached  to  the  up- 
per portion  of  a  tracheotomy  tube,  distention  of  the 
constriction  being  thus  made  from  below,  without  the 
passage  of  any  instrument  through  the  mouth.  Navratil 
has  invented  an  instrument  for  rapid  dilatation.  The 
great  danger,  after  dilatation,  in  all  cases  of  scar-tissue 
stenosis,  Avhether  the  cicatrices  have  been  incised  or  not, 
is  that  of  recurrence.  To  aid  in  the  prevention  of  this, 
iodides  should  be  administered  and  a  judicious  oversight 
of  the  isatient  retained. 

Benign  Neoplasms. — When  stenosis  is  occasioned  by 
the  presence  of  benign  neoplasms  their  partial  or  com- 
plete evulsion  may  be  required.  Evulsion  is  not,  how- 
ever, in  these  cases  a  hard-and-fast  rule.  While  many 
authorities  have  advocated  and  practised  thyrotomy  and 
subsequent  evulsion,  and  also  removal  by  intralaryngeal 
methods,  in  papillomata  of  children,  other  recent  writers 
have  advocated  tracheotomy  and  the  wearing  of  a  tra- 
cheal tube,  as  the  more  successful  method  of  treatment — 
leaving  the  papillomata  severely  alone.  In  Railtoii's 
case  of  multiple  papillomata,  tracheotomy  was  done  at 
the  age  of  three  and  one-quarter  years,  and  at  the  end  of 
the  first  week,  the  metal  tube  was  replaced  by  a  soft  one. 
This  was  removed  twice  a  week  to  be  cleansed,  and  worn 
for  three  and  three-quarter  years,  to  be  finally  discarded 
(It  the  end  of  that  time,  the  child  being  cured.  Hunter 
MacKenzie  has  written  a  long  article  upon  the  subject, 
recommending  this  as  the  radical  method  of  treatment,  in 
which  he  is  indorsed  by  such  men  as  Garel,  Oertel,  Elias- 
berg.  White,  Chappell,  Gleitsman,  Baumgarten,  and  Car- 
michael. 

Except  in  cases  of  papillomata  of  children,  benign 
neoplasms  are  rarely  multiple,  and  when  laryngeal  ste- 
nosis is  produced  by  their  presence  intralaryngeal  evul- 
sion when  possible  should  always  be  practised.  This 
may  be  accompHshed  by  the  use  of  snares,  cutting  for- 
ceps, knives,  or  the  electro-cautery,  under  the  influence 
of  cocaine.  Care  should  always  be  taken  lest  the  occur- 
rence of  hemorrhage  complicate  the  operation ;  and  prep- 
aration should  be  made  to  meet  the  emergency  by 
tracheotomy  if  necessary.  In  some  cases  the  growth  can 
be  removed  by  thyrotomy. 

Malign<iiit  Neoplasms.— ^\\n\  the  neoplasms  producing 
stenosis  are  of  a  malignant  character,  attempted  relief  by 
evulsion  is  almost  out  of  the  question.  Only  when  they 
are  pedunculated,  which  carcinoma  rarely  is,  and  at- 
tended by  no  glandular  involvement,  should  this  ever  be 
attempted.  Fraenkel  reports  a  case  in  which  an  epithelial 
growth  was  removed  successfully  from  the  right  vocal 
cord  by  the  galvano-cautery  snare,  although  he  had  to 
repeat  the  operation  a  number  of  times  at  intervals  of 
several  months  before  the  disease  was  finally  arrested.  I 
believe  this  is  the  only  case  on  record  of  complete  and 
asting  recovery  from  epithelioma  of  tlie  larynx  by  intra- 
laryngeal operation.  When  the  tumor  is  large  enough  to 
produce  stenosis,  and.  while  unattended  by  glandular 
disease,  is  still  confined  within  the  larynx,  removal  of 
the  whole  of  the  organ  by  thyrotomy  is'considered  war- 
rantable, tracheotomy  having  first  been  performed.  As 
a  rule,  however,  the  only  relief  in  these  cases  that  can 
wisely  be  given  is  that  of  the  latter  operation,  which 
grants  freer  respiration,  nature  being  left  to  do  what  she 
can  with  the  offending  neoplasm.     Intubation  in  malig- 
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nant  stenosis  of  tho  larynx  is  not  advisable,  as  it  would 
only  increase  tlie  irritation  by  pressure  upon  tlie  malig- 
nant growth. 

External  (Jmnpress^lon. — The  treatment  of  stenosis  aris- 
ing from  external  pressure  depends  upon  tlie  nature  of 
the  compressing  body.  Probably  goitre  is  the  most  com- 
mon cause  of  this  condition,  the  isthmus  or  middle  lobe 
being  in  certain  cases  so  liypertrophied  as  to  compress 
seriously  both  the  larynx  and  the  upper  rings  of  the 
trachea.  Relief  in  these  cases  may  sometimes  be  accom- 
plislied  by  the  administration  of  largo  doses  of  thyroid 
extract.  Thymus  extract  has  also  found  its  advocates. 
In  other  instances  a  portion  of  the  isthmus  or  a  lateral 
lobe  of  the  thyroid  has  been  removed,  this  being  fol- 
lowed by  relief  of  traclieal  and  laryngeal  pressure.  The 
removal  of  the  whole  of  the  thyroid  is  not  advisable  as  it 
might  stimulate  the  development  of  myxedema. 

Sometimes  the  pressure,  upon  the  larynx,  of  a  posterior 
or  lateral  pliaryngeal  abscess  has  produced  stenosis. 
Peritonsillar  abscess  has  been  Ivnowu  to  extend  down  the 
slieath  of  the  pharyngeal  muscles  to  the  arytenoid  region 
and,  interfering  with  circulation,  to  induce  ttdema  of  the 
larynx,  with  tlie  same  result.  In  like  manner  abscess  of 
the"  lingual  tonsil  may  induce  oedema  of  the  epiglottis  and 
seriously  interfere  with  respiration.  In  all  these  cases 
giving  free  vent  to  the  retained  pus  by  incision,  either 
externally  or  internall}%  as  the  merits  of  the  case  may  de- 
mand, should  afford  relief,  and,  by  removing  the  press- 
lu-e,  restore  the  sympathetic  condition  of  the  larynx  to 
its  normal  state. 

When  benign  external  neoplasms  interfere  with  rcsj)!- 
ration,  they  should  be  removed  by  ordinary  surgical 
methods,  while  malignant  growths  pressing  upon  the 
larynx  demand  low  tracheotomy  as  the  one  measure 
likely  to  afford  relief  and  prolong  life. 

This  brief  surve}'  of  the  main  causes  of  laryngeal  ste- 
nosis, and  the  principal  methods  of  treatment  now  in  use, 
while  not  by  any  means  complete,  will  give  a  fair  idea  of 
the  means  at  our  disposal  for  dealing  with  this  distress- 
ing class  of  cases.  No  exact  set  of  rules  can  be  laid 
down.  Each  individual  case  must  be  treated  on  its  mer- 
its ;  and  the  surgeon  having  become  familiar  with  the 
technique  required,  should  grant  to  his  patient  the  most 
practical  as  well  as  the  most  scientific  treatment  at  his 
command.  It  should  be  remembered  also  that,  to  obtain 
the  best  results,  a  large  share  of  unwearying  patience  and 
perseverance  is  often  required.  J.  Price-Brown. 

LARYNX,  DISEASES  OF:  SYPHILIS.— The  period 
from  the  primary  infection  to  the  development  of  gen- 
eral infection,  as  evidenced  in  the  larynx,  varies  from 
eight  weeks  to  three  months,  but  the  latter  may  occur 
as  late  as  twenty  or  even  thirty  years  after  the  primary 
inoculation.  Piimary  syphilis  of  the  larynx  is  an  ex- 
tremely rare  condition,  only  two  cases,  so  far  as  the  writer 
has  been  able  to  discover,  having  been  reported— one  by 
Krishabor  in  1877,  and  the  second  one  by  Moure  in  1890. 
The  lesions  met  with  in  acquired  laryngeal  syphihs  are, 
therefore,  of  the  secondary  and  tertiary  type,  and  con- 
comitantly with  these  there  are  frequently  cutaneous 
lesions  corresponding  to  each  period.  The  larynx,  from 
its  liability  to  various  forms  of  catarrhal  trouble,  is 
especially  apt,  on  account  of  its  thus  lowered  resisting 
power,  to  show  lesions  of  syphilis.  From  the  frequency 
with  which  they  are  exposed,  through  the  variety  of  oc- 
cupations of  life,  to  catarrhal  conditions  of  the  respira- 
tory passages,  men— as  it  appears  from  a  review  of  the 
statistics  of  numerous  authors  on  this  subject— are  more 
liable  than  women  to  have  syphilis  of  the  larynx.  The 
question  of  relative  frequency  of  secondary  or  tertiary 
laryngeal  manifestations  is  variously  stated  by  different 
authors.  In  the  writer's  experience  the  tertiary  mani- 
festations have  been  the  more  frequent.  There  is  no  re- 
lation between  the  character  of  either  the  primary  or  the 
secondary  manifestations  and  the  subsequent  tertiary 
symptoms.  In  a  few  cases  neither  the  physician  nor  the 
patient  himself  has  been  able  to  detect  any  evidence  of 
primary  infection,  and    even  secondary   manifestations 


may  not  be  noticed;  and  the  only  evidence  one  has  that 
a  former  infection  has  occurred  is  the  presence  of  ex- 
tensive tertiary  ulcei-ation. 

Objective  Symptoms.— The  lesions  which  manifest 
themselves  are  of  the  secondary  and  tertiary  stages.  The 
most  common  lesions  of  the  secondary  stage  are;  (1st) 
erythema;  (2d)  superticial  ulceration;  (3d)  a'  mucous 
patch,  and  (4th)  condylomata, 

Upon  laryngoscojiic  examination  the  mucous  mem- 
brane will  either  bo  found  to  be  uniformly  hyperiemic, 
thus  presenting  essentially  the  same  appearance  as  that  of 
an  ordinary  acute  laryngitis,  or  it  may  show  an  irregu- 
larity in  the  distribution  of  the  inflammatory  areas,  this 
irregularity  being  due  to  interposed  areas  which  are  non- 
vasculai-,  and  the  whole  picture  presenting  a  so-called 
mottled  appearance  which,  as  some  authors  maintain,  is 
definitely  characteristic  of  secondary  syphilis. 

The  areas  involved  in  the  infiammatoi'y  process  are 
generally  the  epiglottis,  the  false  and  the  true  cords.  In 
cases  in  Avhieli  the  inflanunation  is  imifornily  distributed 
and  persistent,  its  specific  nature  may  be  inferred  from 
the  fact  that  it  does  not  yield  to  anything  but  definite 
antisyphilitic  treatment.  This  inflammatory  process 
may  lead  to  a  destruction  of  the  superficial  layer  of  the 
mucous  membrane,  in  which  case  there  will  then  be  seen 
a  small,  shallow,  and  irregularly  shaped  ulcer  whose  sur- 
face is  covered  with  a  yellowish-colored  secretion.  The 
superficial  ulcers  may  extend  and  unite  with  others,  and 
when  healed  leave  a  very,  thin,  stellate-looking  cicatrix. 

The  occurrence  of  the  mucous  patch  within  the  larynx 
is  doubted  by  many,  and  yet,  on  the  other  hand,  there 
are  some  who  believe  that  it  occurs  frequently  in  this 
locality.  As  a  feature  of  secondary  laryngeal  syphilis 
it  evidentl_v  occurs  with  comparative  rarity.  In  appear- 
ance the  laryngeal  mucous  patch  is  similar  to  that 
which  occurs  in  the  mouth;  there  is  a  thickening  of  the 
mucous  membrane,  rounded,  oval  or  oblong  in  outline, 
of  a  whitish-gray  or  yellowish  color,  and  surrounded  by 
an  area  which  is  markedly  hyperffimic.  The  surface  of 
the  patch  may  be  either  elevated  or  depressed.  The 
localities  where  such  a  patch  may  be  seen  are  the  laryn- 
geal surface  of  the  epiglottis  and  its  edges,  the  aryepiglot- 
tideau  fold,  and  i\\e  false  and  true  cords.  This  lesion 
is  generally  associated  with  the  earliest  syphilides. 

Condylomata  in  the  larynx  appear  as  rounded  or  oval 
elevations  with  a  j^ellowish-colored  surface ;  they  seem  like 
aggregated  mucous  patches.  Whistler  has  called  atten- 
tion to  a  relapsing  ulcerative  laryngitis,  which  marks  an 
intermediai-y  stage  between  the  secondary  and  the  tertiary 
forms,  and  is  characterized  by  a  loss  of  substance  of  the 
mucous  membrane  neither  so  extensive  nor  so  deep  as 
that  which  occui-s  in  the  tertiary  form.  This  ulceration 
attacks,  in  order  of  frequency,  the  vocal  cords,  the  in- 
terarytenoidean  space,  and  the  false  cords. 

Tertiary  Syphilis  manifests  itself  in  the  three  forms  of 
a  gumma,  an  ulceration,  and  cicatricial  tissue.  These 
conditions  exhibit  themselves  in  succession  within  a 
period  varying  from  three  to  twenty  or  more  years  after 
primary  infection. 

The  gumnia  presents  itself  as  an  infiltration,  varying 
in  size  from  that  of  a  very  small  pea  to  a  size  sufiicient 
to  produce  obstructive  symptoms.  In  appearance  the 
mucous  membrane  covering  it  may  be  normal  or  of  a 
darker  hue,  elevated  above  the  surrounding  mucous  mem- 
brane, and  its  base  presenting  an  area  of  inflammation  of 
a  deep  rose  color.  It  may  be  found  on  the  laryngeal  sur- 
face and  edges  of  the  epiglottis,  the  aryepiglottidean 
folds,  the  intei-arytenoidean  space,  the  false  cords,  and  the 
subglottic  region.  The  gumma  is  usually  single  but  may 
be  multiple.  With  the  progress  of  time  the  gumma  un- 
dergoes a  retrograde  metamorphosis,  as  a  result  of  which 
it  becomes  yellowish  in  color  and  at  last,  breaking 
down,  presents  the  stage  of  ulceration. 

The  ulcer  thus  formed  has  generally  a  circular  outline, 
edges  whicli  are  ragged  and  thickened,  a  surface  exca- 
vated and  covered  with  a  dirty  yellowish-colored 
secretion,  and  a  base  displaying  a  zone  of  hypera?mia. 
The  ulcer  is  usually  single,  but  sometimes  there  are 
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FIG.  3147, 


-Acute  Syphilitic  Laryngitis. 
(Turek.) 


several  of  them,  corresponding  to  the  areas  previously 
occupied  by  gummata.  If  neglected  the  inflammatory 
process  may  extend  to  the  deeper-lying  structures,  and  a 

perichondritis  with 
subsequent  abscess 
formation,  necrosis 
of  the  cartilage  and 
its  exfoliation,  may 
ensue.  Perichondri- 
tis may,  however, 
occur  without  ul- 
ceration. It  is  in 
this  stage  of  ulcera- 
tion that  dangerous 
symptoms  arc  apt 
to  supervene.  An 
oedema,  either  acute 
or  chronic,  may  arise  and  produce  symptoms  of  marlied 
dyspnoea;  or  the  exfoliated  cartilage  may  obstruct  tlie 
respiratory  tract,  or  the  loss  of  the  cartilage — espe- 
cially if  it  be  a  portion  of  the  thyroid,  cricoid,  or  aryt- 
enoid— may  lead  to  such  collapse  of  the  larynx  proper 
as  very  materially  to  interfere  with  respiration.  The 
epiglottis  may  be  involved  to  such  an  extent  as  to  inter- 
fere with  the  process  of  deglutition  and  allow  portions  of 
food  to  enter  the  larynx.  Fixation  of  one  or  both  vocal 
cords,  as  a  result  of  a  perichondritis  or  chondritis,  may 
lead  in  some  cases  to  a  narrowing  of  the  rima  glottidis 
and  its  conseq"ueut  dyspnoea.  Myopathic  paralysis  of 
the  abductors  is  not  of  common  occurrence  but  of  very 
serious  moment  when  present.  Finally,  hemorrhage  may 
occur  and  may  even  result  fatally,  but,  fortunately,  this 
happens  rarely. 

The  final  step  of  the  tertiary  stage  is  that  of  cicatriza-, 
tion.  The  result  of  a  healed  syphilitic  ulcer  may  present 
Itself  in  many  forms.  The  less  extensive  cicatrization  is 
evidenced  by  a  white  stellate  scar  of  varying  extent. 
The  results  of  ulceration  and  cicatrization  of  adjacent 
structures  often  lead  to  the  epiglottis  being  bound  down 
to  the  base  of  the  tongue,  or  to  the  posterior  or  the  lateral 
walls  of  the  pharynx.  Bands  may  be  stretched  across 
the  lumen  of  the  larynx  and  by  their  contraction  lead 
to  great  distortion  of  its  structures.  Again,  adhesions 
between  the  vocal  cords  may  result  in  web-like  bands 
which  may  involve  the  glottis  to  a  greater  or  less  degree. 
The  cicatricial  process  may  be  so  severe  as  simply  to 
convert  the  larynx  into  a  mass  of  cicatricial  tissue  with 
a  small  perforation  in  the  centre  acting  as  the  glottis. 

Subjective  Symptoms. — In  the  secondary  stage  the 
subjective  symptoms  are  usually  those  of  a  severe  acute 
laryngitis :  the  voice  is  husky  and  even  aphonic,  there  is 
moderate  cough  with  expectoration  of  a  small  amount  of 
tenacious  secretion, 
and,  if  the  epiglot- 
tis be  involved,  de- 
glutition may  be 
painful .  In  the 
tertiary  stage  the 
symptoms  are  more 
pronounced.  The 
alteration  in  the 
character  of  the 
voice  varies  from  a 
slight  huskiness  to 
complete  aphonia. 
Dysphagia  is  apt  to 
be  a  more  frequent 
symptom  in  this 
than  in  the  second- 
ary stage,  owing 
to  the  involvement 
of  the  epiglottis  in 
the  inflammatory  and  destructive  processes.  Occasion- 
ally food  finds  its  way  into  the  larynx  when  the  epiglot- 
tis is  involved  in  the  destructive  process,  but  it  is  as- 
tonishing how  readily  patients  in  whom  the  epiglottis 
is  totally  destroyed  learn  to  swallow  without  food  en- 
tering or  obstructing  the  larynx. 
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Fia.  3148.  —  Extensive  Destruction  and 
Cicatrization  of  tSe  Epiglottis;  Involve- 
ment of  the  False  and  True  Vocal  Cords ; 
Stenosis  of  the  Pharynx  from  Adhesion 
of  the  Epiglottis  to  the  Root  of  the  Tongue 
and  Posterior  and  Lateral  Walls  of  the 
Pharynx,    (Tiirck.) 


It  is  in  the  tertiary  stage  that  sudden  oedema  is  apt  tO' 
supervene,  and  it  may  produce  such  grave  symptoms  of 
stenosis  as  to  necessitate  immediate  tracheotomy.  When 
a  suppurative  process  is  going  on  in  the  larynx  there  is  apt 
to  be  marked  general  disturbance,  the  temperature  rising 
to  103°  or  103°  F.  Externally,  the  perichondritis  or  sup- 
purative process  may  be  marked  by  swelling  and  tender- 
ness over  the  affected  part,  and  with  destruction  of  the 
cartilage  and  its  exfoliation  there  is  always  danger  of  the 
exfoliated  portion  obstructing  respiration.  The  breath, 
when  the  disease  has.  reached  such  a  stage,  is  usually 
very  offensive;  the  expectoration  is  muco-purulent  in 
character,  sometimes  tinged  with  blood,  and  it  may  con- 
tain fragments  of  necrotic  tissue. 

Diagnosis. — It  is  the  diffuse  laryngitis  of  the  secondary 
stage  that  alone  requires  differentiating  from  the  non- 
specific acute  catarrhal  laryngitis.  Objectively,  there 
may  be  at  times,  and  especially  when  the  inflammation 
is  uniformly  disposed,  considerable  difficulty  in  deciding 
which  of  the  two  conditions  one  has  to  deal  with.  Under 
such  circumstances  it  will  be  found  that  the  non-specific 
form  of  laryngitis  will  yield  to  the  usual  methods  of 
treatment,  whilst  one  should  always  be  suspicious  of  a 
laryngitis  which  resists  such  treatment.  A  laryngitis 
which  occurs  in  a  tuberculous  subject  may  also  resist  local 
treatment,  but  in  this  case  there  are  marked  pallor  of  the 
soft  palate  and  an  irritable  condition  of  the  posterior  wall 
of  the  pharynx,  and  a  careful  examination  of  the  pa- 
tient's general  condition  and  of  the  sputum  will  very 


Fig.  3149.— Membranous  Adhesion  Between  the  True  Vocal  Cords. 
(Turck.) 

materially  aid  in  clearing  up  the  diagnosis.  It  is,  how- 
ever, more  in  the  ulcerative  form  of  the  disease  that  difli- 
culties  of  diagnosis  present  themselves  ;  the  diseases 
from  which  syphilis  of  the  larynx  in  this  stage  requires 
to  be  differentiated,  being  tuberculosis  and  carcinoma. 

In  tuberculosis  the  ulcers  are  apt  to  be  numerous,  the 
outline  not  so  sharp  or  distinct,  the  edges  less  indurated, 
the  surface  not  so  deeply  excavated,  and  the  granulations 
pale  and  indolent-looking ;  the  mucous  membrane  of  the 
soft  palate,  pharynx,  and  larynx  is  distinctly  pale ;  there 
is  some  general  febrile  disturbance  (99f°  to  101°  F.)  with 
increased  rate  of  pulse ;  and  the  general  appearance  of 
the  patient  is  commonly  that  of  a  person  suffering  from 
anfEmia.  Smears  from  the  ulcerated  areas  will  often 
reveal  the  presence  of  tubercle  bacilli,  and  an  examina- 
tion of  the  expectoration  will  generally  give  a  like  result. 
It  must  be  borne  in  mind  that  the  two  diseases  may  co- 
exist; the  ulceration,  being  originally  syphilitic,  may 
take  on  tuberculous  action. 

In  carcinoma  the  difficulty  of  a  differential  diagnosis  is 
much  greater.  Here  a  new  growth  precedes  the  stage  of 
ulceration,  and  it  is  in  this  latter  condition  that  the  difli- 
eulty  of  a  diagnosis  so  often  arises.  In  carcinoma  the  dis- 
ease presents  itself  more  frequently  as  an  ulcerating 
outgrowth,  rather  than  as  a  true,  deep,  excavating 
ulcer  such  as  is  observed  in  syphilis.  The  ulcerating 
outgrowth  has  a  more  vascularized  appearance  and  bleeds 
very  easily  on  manipulation.  The  surrounding  inflam- 
matory area  is  of  a  much  deeper  color  than  that 
which  is  seen  in  syphilis.  The  progress  of  a  carcino- 
matous ulcer  is  much  slower  than  that  of  a  syphilitic 
one.  Other  subsidiary  points  which  are  frequently  con- 
sidered in  the  question  of  a  differential  diagnosis,  are: 
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the  age  of  the  patient,  the  presence  or  absence  of  en- 
larged glands,  and  the  existence  of  pain.  But,  In  the 
■writer's  experience,  these  afford  very  little  support  for 
•either  view  of  the  case. 

Microscopical  examination  of  a  portion  removed  is 
■often  doubtful  In  its  results,  but  recourse  should  always 
be  had  to  it,  for  occasionally  it  has  given  satisfactory  aid. 
But  the  writer  has,  on  the  other  hand,  repeatedly  sub- 
jected portions  thus  removed  for  examination  wiih  a 
very  unsatisfactory  result.  This,  however,  may  be  ex- 
plained by  the  fact  that  the  portion  removed  has  not  been 
from  the  more  deeply  situated  tissue.  In  doubtful  cases, 
recourse  to  proper  antisyphilitic  remedies  may  clear  up 
the  difficulty,  and  yet  one  must  not  be  too  sanguine  as 
to  ultimate  results,  for  the  iodide  of  potassium  has  often 
the  effect  of  producing  absorption  of  the  inflammatory 
products  in  cases  of  carcinoma  and  thus  materially  al- 
tering the  picture  presented.  One  is  sometimes  con- 
fronted with  the  further  difficulty  of  finding  the  twodis- 
•eases  (syphilis  and  carcinoma)  coexisting. 

Prognosis. — The  prognosis  to  be  expressed  in  any 
given  case  of  syphilis  of  the  larynx  depends  upon :  1st, 
the  absence  of  any  other  coexisting  disease  (tuberculosis 
and  carcinoma) ;  2d,  the  extent  of  the  existing  lesions ; 
and  3d,  the  faithfulness  with  which  the  patient  will  ad- 
here to  treatment  and  advice.  In  the  secondary  lesions 
recovery  usually  takes  place  without  leaving  any  notice- 
able after-result.  In  the  tertiary  stage,  when  ulceration 
is  present,  the  progress  is  usually  readily  arrested  and  the 
function  of  the  larynx  interfered  with  only  so  far  as  the 
destructive  process  has  extended.  When  cicatrization 
has  occurred  very  little  improvement  is  to  be  expected 
from  treatment. 

Treatment. — The  treatment  of  syphilis  of  the  larynx 
is  similar  to  that  of  syphilis  affecting  other  parts  of  the 
body.  In  the  secondary  manifestations  mercury,  exhib- 
ited by  the  process  of  inunction,  furnishes  by  far  the 
most  satisfactory  results.  It  must  be  admitted  that  at 
times  it  is  very  difficult  to  carry  out  this  mode  of  treat- 
ment with  any  degree  of  thoroughness;  and  yet,  unless 
this  be  done,  one  can  scarcely  hope  to  secure  very  satis- 
factory results.  The  details  of  this  method  of  treat- 
ment will  be  found  in  the  general  article  on  Syphilis. 

Locally,  alkaline  sprays,  such  as  Dobell's  and  Seller's, 
and  sedative  inhalations  (compound  tincture  benzoin) 
are  indicated,  and,  after  the  subsidence  of  the  acute  stage, 
.applications  of  weak  solutions  (gr.  xx.-xxx.  to  the  ounce) 
of  nitrate  of  silver  may  be  applied  to  the  larynx.  In  the 
tertiary  manifestations  (gummatous  and  ulcerous  infiltra- 
tion) iodide  of  potassium  in  increasing  doses  is  indicated. 
The  writer's  method  of  giving  it  is  in  a  saturated  solution 
(one  ounce  of  the  iodide  to  one  ounce  of  water),  each  drop 
of  which  approximately  represents  one  grain  of  the  iodide. 
It  is  well  to  begin  with  small  doses,  ten  drops,  to  be 
taken  in  half  a  tumblerful  of  water  three  times  a  day  be- 
fore meals.  It  is  to  be  noted  that  most  physicians  pre- 
scribe the  iodide  after  meals,  and  this  is  the  reason,  the 
writer  thinks,  why  one  frequently  hears  the  complaint 
that  the  iodide  disagrees  with  the  patient,  producing 
symptoms  of  indigestion.  And  so  it  does,  for  the  iodide 
•of  potassium  given  after  meals  neutralizes  to  a  very  great 
extent  the  action  of  the  gastric  juice.  The  writer  has  re- 
peatedly met  with  patients  who  have  made  such  com- 
plaints and,  upon  their  taking  the  iodide  before  meals, 
not  only  did  they  find  that  it  agreed  with  them  but  they 
were  able  to  take  it  in  much  larger  doses.  The  quantity 
of  the  iodide  should  be  slowly  increased,  and,  if  we 
watch  its  effect  upon  the  ulceration  or  the  gummatous 
condition  we  may  find  it  necessary  to  increase  the  dose 
to  gr  1  or  Ix.  three  times  a  day.  The  chief  points  in 
the  administration  of  this  drug  for  syphilitic  affections 
are  that  it  should  be  taken  before  meals  and  that  it 
should  be  largely  diluted.  The  acne  accompanying  the 
use  of  the  iodide  may  be  moderated  by  the  administra- 
tion of  small  doses  (ni  i.-iij-)  of  Fowler's  solution  after 

Locally  cleansing  the  ulcerated  area  with  alkaline  and 
antiseptic'  sprays  and  the  subsequent  application  of  a 


solution  of  nitrate  of  silver  (gr.  xx.  or  xxx.  to  the  ounce), 
or  the  insufflation  of  iodoform  or  iodol,  will  very  mate- 
rially assist  in  the  healing  process  and  moderate  tlie  offen- 
siveness  of  the  breath.  Vegetations  may  require  the  use 
of  the  curette,  forceps,  galvano-cautery,  or  chromic  acid, 
to  hasten  their  disappearance.  Neither  general  nor 
local  treatment  avails  when  fibroid  changes  with  exten- 
sive hypertrophy  have  already  taken  place.  The  local 
treatment  of  adhesions  and  of  fibrous  bands  or  mem- 
bi'anes,  and  of  stenosis  of  the  larynx,  is  dealt  with  in 
the  preceding  article,  to  which  the  reader  is  referred. 

When  syphilis  and  tuberculosis  coexist  it  is  generally 
agreed  that  the  syphilitic  element  should  first  receive 
treatment.  In  all  forms  of  syphilis  of  the  larynx  smok- 
ing and  the  use  of  alcohol  in  any  form  should  be  prohib- 
ited. 

Syphilis  of  the  Teachea  and  Bronchi. 

The  trachea  and  bronchi  are  less  frequently  involved  in 
the  syphilitic  process  than  are  the  upper  portions  of  the 


FIG.  3150. 


-Extensive  Ulceration  and  Cicatrization  of  the  Larynx 
and  Trachea.    (Turck.) 


respiratory  tract.  It  is  rare  to  find  these  regions  involved 
without  existing  lesions  in  the  remaining  portion  of  the 
respiratory  tract,  for  usually  the  conditions  here  found 
are  extensions  of  the  process  existing  above.  Mucous 
patches  have  occasionally  been  met  with  and  maybe 
found  situated  in  any  portion  of  the  trachea.  Gummata, 
in  the  writer's  experience,  are  more  frequently  met  with; 
they  are  usually  single,  although   occasionally  several 
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are  present  at  the  same  time.  As  regards  tlie  situation 
occupied  by  tliese  lesions,  I  may  say  tliat  tliose  wliich  I 
saw  (three  cases)  were  located 
on  tlie  posterior  wall  of  the 
trachea.  They  vary  in  size 
and  to  such  a  degree  that  in 
some  cases  they  may  pi-oduce 
no  symptoms  at  all,- While  in 
others  they  may  give  rise  to 
the  symptoms  of  increasing 
stenosis.  In  the  ulcerative 
stage  the  lesions  may,  as  in  the 
case  of  the  gummata,  be  mul- 
tiple, but  usually  they  are 
single  and  very  extensive,  as 
seen  in  the  accompanying  fig- 
ure (Fig.  3150).  (;icatrization 
is  also  apt  to  be  extensive,  the 
aflFected  areas  assuming  a  great 
variety  of  shapes. 

The  Kymptoms  depend  upon 
the  nature  and  extent  of  the 
lesions  present.  In  some  cases 
they  may  be  insignificant,  but 
in  others  they  are  alarming, 
especiall}'  when  stenosis  exists. 
The  prognosis  of  syphilis  in 
these  regions  is  more  unfavor- 
able than  when  the  disease 
affects  the  laryux,  there  being 
greater  danger  of  hemorrhage 
from  perforation  of  the  ulcer 
into  the  aorta  or  the  pulmo- 
naiy  artery.  Perforation  has 
also  taken  place  into  the  medi- 
astinum or  into  the  esophagus. 
When  .stenosis  exists  as  the 
result  of  cicati'ization  the  out- 
look is  very  grave. 

Tlie  treatment  resolves  itself 
into  that  of  syphilis  in  general. 
Local  treatment  cannot  be  car- 
ried out  with  any  degree  of  certainty.  The  surgical 
treatment  of  stenosis  of  the  trachea  is  dealt  with  in  the 
article  on  that  subject. 

Congenital  Syphilis  op  the  Lakynx,  Trachea,  and 
Bronchi. 

Congenital  .syphilis  of  these  regions  has  long  been  rec- 
ognized but  in  an  indifferent  way,  and  it  remained  for 
John  N.  Mackenzie  to  draw  the  attention  of  the  profes- 
sion to  its  more  frequent  occurrence  than  was  generally 
admitted,  by  a  most  scholarly  article  which  appeared  in 
the  American  Journal  of  the  Medical  Sciences  in  1880.  And, 
as  the  writer  has  seen  only  seven  cases  within  his  own 
experience,  he  has  largely  drawn  upon  Mackenzie's  pa- 
per for  the  full  and  elaborate  information  there  given  of 
this  interesting  subject. 

"Laryngeal  affections  in  congenital  syphilis  are  the 
most  common  and  characteristic  of  its  pathological  phe 
nomena,  and  invasion  of  the  larynx  may  be  looked  for 
with  the  same  confidence  in  the  "congenital  as  in  the  ac- 
quii-ed  form  of  the  disease." 

The  larynx  may  be  involved  at  any  age,  but  the  disease 
more  commonly  shows  itself  within  the  first  six  months 
after  birth.  In  the  writer's  cases  the  ages  were  as  follows : 
Two  within  the  first  year,  three  between  the  ages  of  four 
and  five  years,  and  two  between  the  ages  of  six  and  ten 
years.  As  to  sex,  it  is  more  frequently  met  with  in  the 
female— in  the  proportion  of  thre('  to  "two  (Mackenzie). 
In  the  writer's  cases,  foiu'  were  females  and  three  males. 
In  congenital  syphilis  of  tlie  larynx  tliree  distinct  forms 
are  to  be  met  with :  In  the  first,  the  lesions  involve  the 
mucous  membrane  and  the  subraucosa;  in  the  second, 
the  lesions  involve  the  deeper  structures,  and  are  ciiarac- 
terized  by  extensive  ulceration  rapidly  involving  the 
cartilaginous  framework  of  the  larynx ;  in  the  third  form. 


Pig.  3151.  —  Syphilitic  Cica- 
trices of  the  Larynx  and 
Trachea.  (Orth's  "  Patho- 
logische  Anatomie.") 


there  is  a  deposit  of  dense,  fibrous  tissue  leading  subse- 
quently to  contraction  and  stenosis. 

Symptoms. — In  the  eai'ly  manifestations  of  the  disease 
the  subjective  symptopis-are  tliose  of  an  intense  laryngi- 
tis, the  voice  being  quite  hoarse,  and  in  two  of  the  writ- 
er's cases,  seen  in  infancy,  notliing  more  than  a  very 
marked  hypersemia  of  all  the  laryngeal  structures  was 
observed,  the  examination  being  carried  out  under  a  gen- 
eral anaesthetifc.  The  coexistence  of  cutaneous  syphilis 
is  of  frequent  occui'rence.  In  the  secondary  stage  the 
presence  of  extensive  ulceration  involving  the  epiglottis 
and  laryngeal  structures  leads  to  the  cry  of  the  child 
being  extremely  hoai'se  and  moi-e  deeply  pitched  than  in 
the  early  stages.  The  cough  is  harsh  and  paroxysmal, 
leading  frequently  to  an  attack  of  vomiting,  and  deglu- 
tition is  often  ditlicult.  In  the  third  variety  the  voice  is 
almost  aphonic,  and,  in  consequence  of  the  lumen  of  the 
larynx  and  trachea  being  considerabl)'  reduced,  there  is 
marked  respii'atory  difficulty,  amounting  in  some  cases  to 
orthopnoea,  cyanosis,  and  convidsions.  The  degree  to 
which  stenosis  of  the  trachea  may  reach  in  this  form  is 
well  shown  in  the  accompanying  figure  taken  from  a 
specimen  in  the  Museum  of  the  Medical  Faculty  of  ..Mc- 
Gill  University  (Fig.  3152). 

Diagnosis. — In  the  early  forms  of  the  disease  it  may  be 
mistaken  for  simple  laryngitis,  but  often  there  are  other 
symptoms  of  the  inherited  form  to  be  .seen  in  the  skin 
and  mucous  membranes  of  the  mouth  and  throat.  In  the 
more  advanced  form  the  evidence  of  the  disease  may  be 
found  in  the  state  of  the  teeth,  the  condition  of  the  eyes, 
and  the  presence  of  cicatrices  aliout  the  angles  of  the 
mouth. 

Pi'ognosis. — The  prognosis  of  congenital  syphilis  of 
these  regions  is  always  grave,  but  less  so  in  the  earlier 
stages,  when,  if  the  affection  lie  recognized  and  treated, 
favorable  results  may  be  looked  foi-.  In  the  later  forms 
of  the  disease,  however,  even  when  its  true  nature  is 
recognized,  the  treatment  seems  to  produce  less  effect 
than  it  does  in  the  acquired  foruL 

Treatment. — The  best  method  of  treating  these  forms 
of  infantile  .syphilis  is  by  the  use  of  the  mercurial  oint- 
ment. A  small  quantity  of  this  may  be  applied  on  the 
walls  of  the  abdomen,  and  a  small  flannel  binder  also 
containing  a  .small  quantity  of  the  ointment  may  be  ap- 
plied about  the  body.  One  must  be  careful  in  using 
mercurial  ointments  on  the  skin  of  very  yo\mg  infants, 
as,  owing  to  its  being  particularly  sensitive,  the  applica- 
tion may  do  harm.     Calomel,  gr.  \,  three  times  a  day  for 


FIG.  3152.— ronsrenital  Syphilis  of  the  Trachea,  showing  very  marked' 
Stenosis,    t  Pathological  Museiiin,  McUill  University.) 

several  weeks;  pulv.  Iiydrargyri  cum  creta,  gr,  ^-h, 
may  also  be  given.  General  toiiic  treatment  should  fol- 
low a  course  of  mercury.  Herbert  Stanley  Birkett. 
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LARYNX,  DISEASES  OF:  TUBERCULOSIS.— Defi- 

SiSriON.— Tuberculosis  of  the  larynx  is  a  disease  cliarac- 
tehzed  by  au  intiltration,  into  the  mucous  membraue  of 
the  larynx,  of  newly  formed  cells  among  which  are  to 
be  found  tubercle  bacilli,  and  frequently  by  the  break- 
ing down  of  the  tubercle  and  the  formation  of  ulcers. 
The  disease  may  involve  the  perichondrium  and  carti- 
lage, resulting  in  caries  and  necrosis  of  these  structures. 

History.*— Ulcerations  on  the  larynx  were  first  defi- 
nitely described  by  Morgagni"  and  subsequently  re- 
searches were  made  by  Petit, '■^  Sauvee,^  and  otlicrs.  The 
close  relation,  however,  existing  between  laryngeal  and 
pulmonary  phthisis  was  not  clearly  establisheil  until  ISS.'i, 
when  Louis-imade  public  his  famous  contribution.  In 
this  treatise  Louis  laid  special  emphasis  on  the  point  that 
"ulcerations  of  the  larynx,  and  especially  those  of  the 
trachea  and  epiglottis,  must  be  considered  as  lesions  of 
phthisis."  The  acceptance  of  so  broad  a  statement  as 
this  necessarily  led  to  many  errors  of  diagnosis  and  much 
confusion,  which,  however,  were  cleared  up  by  the  pub- 
lication, two  years  later,  of  the  results  of  the  investigations 
of  Trousseau  and  Belloc,°  who  showed  the  existence  of 
three  kinds  of  ulcerations  in  the  larynx,  viz.,  those 
caused  by  syphilis,  tuberculosis,  and  cancer  respectively. 

With  the  settlement  of  the  clinical  status  of  laryngeal 
phthisis  as  an  ulcerative  process  belonging  to  the  tuber- 
culous dyscrasia,  and  entirely  distinct  from  syphilis  and 
other  diseases,  there  sprang  up  a  new  topic  for  dispute, 
viz.,  as  to  the  tuberculous  or  non-tuberculous  character 
of  the  disease.  Louis ''  denied  the  existence  of  tubercle 
in  the  affection,  taking  the  ground  that  the  ulcerations 
ill  the  larynx  Mere  due  to  the  corroding  action  of  the  dis- 
charges from  the  diseased  lung  passing  over  its  surface. 
Trousseau  and  Belloc,^  on  the  other  hand,  believed  that 
there  were  deposits  of  true  tubercle  in  the  laryngeal 
membrane  which  gave  rise  directly  t(.i  the  ulcerative  proc- 
ess, although  they  acknowledged  that  their  researches 
had  failed  to  discover  them. 

The  teaching  of  Louis  as  to  the  non-tuberculous  char- 
acter of  the  disease  was  followed  by  that  of  Andral,* 
Cruveilhier,''  Rlinle,' and  others.  The  tubei'culous  char- 
acter of  the  disease  was  asserted  by  Barth '  and  Lheritiei', '" 
in  Prance,  and  by  Rokitansky,"  Giinsberg,''  Tobold,'' 
and  Virchow,'*  in  Germany.  The  latter,  in  giving  the 
weight  of  his  great  name  in  favor  of  the  tuberculous 
theory,  recommends  the  larynx  for  the  study  of  tliose 
who  "wish  to  know  the  true  tubercle,"  and  in  a  later 
contribution  '*  writes:  "I  am  absolutely  convinced  that 
laryngeal  phthisis  is  due  to  tuberculization  of  the  larynx." 

The  later  and  very  painstaking  investigations  of  Hein- 
za,"  supplemented  by  those  of  Eppinger,"  have  been  so 
thorough  and  so  exhaustive  that  they  have  received  very 
general  acceptance  as  settling  this  vexed  question  in  fa- 
vor of  the  view  which  traces  the  origin  of  the  disease  to 
a  direct  deposit  of  true  tubercle. 

We  thus  reach  the  conclusion  that  laryngeal  and  pul- 
monary phthisis  are  one  and  the  same  disease,  and  yet  the 
tuberculous  process  shows  marked  differences  in  its  mani- 
■festations  and  development  in  the  two  regions.  This 
difficulty,  however,  has  been  very  ingeniously  overcome 
by  Virchow,'''  who  explains  that  a  superficial  deposit  of 
miliary  tubercle  in  a  membrane  exposed  to  injury  is  very 
liable  to  break  down  early  and  to  change  into  an  \i\cer- 
ative  proc(jfss  before  the  more  advanced  or  caseous 
changesiia-ve  had  time  to  set  in. 

Etiology. — Laryngeal  tuberculosis  is  usually  second- 
ary to  pulmonary  tuberculosis.  The  disease  is  more 
common  in  males  than  in  females,  the  proportion  being 
about  3  to  1.  The  following  table  taken  from  Lake," 
«hows  clearly  the  influence  of  age  as  tin  etiological  fac- 
tor : 

•  This  historical  account  is  taken  unchanged  Irom  the  article  on 
"Pbthisis  ol  the  Larynx"  in  the  first  edition  ol  this  Handbook. 


Age. 

Mackenzie. 

Lake. 

Total. 

1  to  10  years 

1 
34 
194 
182 

K2 

;.'7 

2 
29 
107 
67 
44 
10 

:i 
63 
301 
229 
128 
37 

nto20    "     

21to30    "     

31  to  40    "     

41  to  .50  ■•   ;:;;;. 

51  and  upward 

It  will  be  seen  that  while  a  few  cases  occur  under  ten 
yeai-s  of  age,  and  a  somewhat  greater  number  between 
the  eleventh  and  twentieth  years,  most  occur  between 
the  ages  of  twenty-one  and'thii-ty;  that  in  the  period 
from  thirty-one  to  forty  the  disease  is  very  frequent  and 
gradually  diminishes  in  the  next  decade;  while  a  few 
cases  are  seen  beyond  fifty. 

Occupation  has  a  marked  influence  upon  the  produc- 
tion of  laryngeal  tuberculosis.  Those  whose  daily  work 
brings  them  in  contact  with  a  considerable  amount  of 
dust  which  has  to  be  inhaled— such  as  bakers,  stone-cut- 
ters, and  the  like— are  very  prone  to  both  pulmonary 
and  laryngeal  tuberculosis.  The  sedentary  occupations 
also  seem  to  predispose  to  involvement  of  the  larynx. 
As  a  predisposing  factor  may  be  mentioned  the  fact  that 
any  chronic  inflammation  of  the  larynx,  such  as  that 
which  frequently  accompanies  chronic  hypertrophic  rhi- 
nitis or  pharyngitis,  is  far  more  apt  to  result  in  the  larynx 
becoming  affected  with  tuberculosis  in  those  individuals 
who  already  have  the  pulmonary  form  of  this  disease 
than  in  those  whose  lungs  are  healthy.  It  is  probable 
that  the  cause  of  the  involvement  in  these  cases  is  a  direct 
infection  of  the  laryngeal  mucous  membrane  by  the  spu- 
tum laden  with  tubercle  bacilli  which  is  brought  up  dur- 
ing the  course  of  pulmonary  tubei'culosis.  The  thick 
folds  in  the  mucous  membrane  often  seen  in  chronic  laryn- 
gitis, between  the  arytenoids  and  on  the  posterior  wall  of 
the  larynx  below  the  arytenoids,  are  favorable  spots  for 
the  retention  of  tuberculous  sputum.  Maceration  and 
softening  of  the  epithelium  and  superficial  ulcers  result- 
ing from  such  maceration  are  highly  probable  sources  of 
infection.  Any  acute  inflammation  of  the  larynx  occur- 
ring in  a  person  having  pulmonary  tuberculosis  is  liable 
to  result  in  supei-ficial  erosion  of  the  epithelium,  thereby 
affording  a  point  of  ingress  for  the  tubercle  baciUi.  The 
ulcerations  occuri'ing  in  the  course  of  syphilis  of  the 
larynx  in  a  person  afflicted  with  pulmonary  tuberculosis 
are"  peculiarly  liable  to  infection  with  the  tubercle  bacilli ; 
in  which  case  the  so-called  mixed  infection  will  occur  in 
the  larynx. 

Statistics  vary  considei'ably  as  to  the  frequency  with 
which  pulmonary  tuberculosis  is  complicated  with  laryn- 
geal tuberculosis.  Jlost  statistics  are  the  result  of  obser- 
vations made  in  dead-houses  and  come  fi-om  the  genei-al 
hospitals  in  the  larger  cities  of  Germany  where  autopsies^ 
are  made  upon  nearly  all  persons  dying  in  these  institu- 
tions. Thus  Schroetter,  in  Vienna,  f(mnd  the  larynx  in- 
volved in  only  six  per  cent,  of  the  cases,  while  Heinze,  of 
Leipsic,  found  laryngeal  involvement  in  fifty-one  per 
cent,  of  the  cases  of  pulmonary  tuberculosis.  Lake'* 
claims  that  fifty  per  cent,  of  all  cases  of  pulmonary  tu- 
berculosis have  tuberculous  involvement  of  the  larynx. 
This  percentage  is  somewhat  higher  than  laryngologists 
generally  are  willing  to  admit,  the  greater  number  be- 
lieving that  the  larynx  is  involved  in  only  about  one- 
third  of  the  cases  of  pulmonary  tuberculosis. 

Much  discussion  has  been  going  on  as  to  whether  the 
larynx  is  or  is  not  the  seat  of  a  primary  tuberculous  lesion. 
It  iias  not  infrequently  happened  to  me  that  the  first  evi- 
dence of  the  existence  of  tuberculosis  in  a  patient  has 
been  discovered  by  my  examination  of  the  laryrx  and  the 
finding  cf  typical  tuberculous  laryngitis.  In  these  cases, 
it  usually  happens  that  the  contemporaneous  examination 
of  the  chest  reveals  pulmonary  tuberculosis.  In  a  few 
cases,  however,  it  has  not  been  possible  to  detect  evi- 
dence of  pulmonary  disease  for  a  period  of  several  weeks 
following  the  diagnosis  of  laryngeal  tubei'culosis.  This 
must  not  be  taken  as  furnishing  positive  evidence  that  the 
larynx  was  the  primary  site  of  the  infection,  for  we  well 
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know  that  it  is  often  impossible  for  any  physical  exam- 
ination of  the  chest  to  reveal  the  very  earliest  changes 
tliat  occur  in  pulmonary  tuberculosis.  Then,  again,  the 
changes  in  breathing  and  the  breath  sounds  due  to  the 
laryngeal  involvement  often  mask  the  early  physical 
signs  of  the  pulmonary  condition,  which  probably  would 
have  been  noted  had  they  not  been  changed  as  a  result  of 
the  laryngeal  involvement.  However,  a  few  cases  of 
undoubted  primary  tuberculosis  of  the  larynx  have  been 
reported.  Thus,  Fraenkel"  reports  a  case  of  laryngeal 
tuberculosis  with  ulceration  and  tubercle  bacilli  in  the 
sputum  in  whicli  the  autopsy  revealed  tuberculous  ulcera- 
tions on  the  arytenoids  and  vocal  cords  of  the  larynx,  while 
the  lungs  did  not  show  any  evidence  of  tuberculosis. 
Dehio,'"  Avelus,"  Germain  See,''*  Aronson,'^  Moritz 
Schmidt,  Rualt,"  and  Clark"  have  all  reported  cases  of 
undoubted  primary  laryngeal  tuberculosis. 

1  think,  however,  that  great  caution  should  be  exer- 
■cised  in  making  a  diagnosis  of  pi-imary  laryngeal  tuber- 
culosis unless  there  is— and  remains  for  some  little  time 
after  the  diagnosis  is  made— an  entire  absence  of  evidence 
of  tuberculosis  in  every  other  portion  of  tlie  body. 

Tubercle  bacilli  can  gain  entrance  to,  or  infect,  tlee 
laryngeal  mucous  membrane  in  one  of  three  ways.  1. 
Through  the  lymphatics,  and  this  is  probably  the  most 
common  way  and  accounts  for  the  greater  frequency  of 
the  disease  upon  the  side  of  tlie  larynx  corresponding  to 
the  lung  involved.  2.  By  deposit  of  the  tubercle  bacilli 
in  the  submucosa  of  the  larynx  as  a  result  of  their  pres- 
ence in  the  blood  stream,  originating  probably  in  the 
passage  of  the  blood  through  the  lungs.  3.  Infection 
through  slight  abrasions  of  the  mucous  membrane,  more 
frequently,  of  course,  from  the  tubercle-laden  sputum, 
in  the  ulcerative  stage  of  pulmonary  tuberculosis,  and 
occasionally  from  inhalation  of  dust  contaminated  with 
the  tubercle  bacilli  and  the  deposit  of  these  on  the  laryn- 
geal mucous  membrane. 

P.\TH0L0GY. — The  pathological  changes  occurring  in 
the  larynx  may  conveniently  be  divided  into  four  heads: 
1.  Ansemia;  3.  Hyperaemia;  3.  Infiltration;  4.  Ulceration. 

1.  Aiimmia. — In  very  many  cases  the  first  change  to 
be  noticed  in  the  mucous  membrane  of  the  larynx  is  an 
intense  pallor.  The  vocal  cords,  ventricular  bands,  ary- 
■epiglottic  folds,  epiglottis,  and  as  much  of  the  tracheal 
mucous  membrane  as  may  be  visible  will  be  noticed  to 
'be  extremely  pale,  almost  bloodless.  It  is  not  uncom- 
mon to  find  over  one  or  the  other  vocal  cord,  especially 
near  the  vocal  process  of  the  cord,  a  few  dilated  capilla- 
ries, the  area  adjoining  them  standing  out  quite  pink  in 
■contrast  to  the  rest  of  the  mucous  membrane.  Such  uni- 
lateral, localized  engorgement  of  the  blood-vessels  in  a 
pale  mucoiis  membrane  in  a  person  who  has  pulmonary 
tuberculosis  is  almost  pathognomonic  of  a  beginning  tu- 
berculous laryngitis.  The  pallor  is  probably  due  to  sec- 
•ondary  ansemia,  for  a  quite  similar  pallor  is  frequently 
found  in  the  mucous  membrane  of  the  soft  palate  and 
posterior  pharyngeal  walls. 

2.  Hypenmnia. — In  a  few  cases  an  intense  hypersemia 
■of  the  entire  laryngeal  mucous  membrane  has  been  ob- 
served as  antedating  the  appearance  of  tubercle.  In  such 
•cases  which  have  come  under  my  own  observation  the 
hypersemia  has  resisted  all  methods  of  treatment  which 
liave  been  employed,  and,  when  round-cell  infiltration  has 
later  taken  place,  ulceration  has  followed  very  quickly, 
and  the  course  of  the  disease,  both  pulmonary  "and  laryn- 
.geal,  has  been  one  of  extreme  rapidity. 

3.  Infiltration.— The  round-cell  infiltration,  with  the 
formation  of  giant  cells  in  the  infiltrated  area,  is  the  com- 
monest form  of  pathological  change  met  with.  The  por- 
tions of  the  larynx  involved  are  the  posterior  commissure 
of  the  larynx  between  the  arytenoids,  the  vocal  cords,  the 
aryepiglottic  folds,  the  ventricular  bands,  and  the  epi- 
glottis. In  the  posterior  commissure  the  infiltration  pro- 
duces a  corrugated  appearance  of  the  membrane,  and 
oftentimes  the  tissue  is  so  heaped  up  as  to  present  the 
appearance  of  a  tumor  which  may  be  sufficiently  large 
to  hide  entirely  any  view  of  the  posterior  portion  of  the 
vocal  cords.     The  tumor  may  be  of  such  size  as  to  en- 


croach markedly  upon  the  lumen  of  the  larynx  and  be  a 
prominent  factor  in  the  dyspnoea  from  which  the  patient 
suffers.  The  mass  is  usually  pale  and  somewhat  irregu- 
lar in  outline. 

Infiltration  of  the  vocal  cords  may  take  place  anywhere 
throughout  their  extent  and  may  be  unilateral  or  bilat- 
eral. The  affected  cord  is  usually  deformed,  the  even 
contour  of  the  inner  border  being  replaced  by  a  wavy 
outline.  The  infiltrated  area  in  the  acute  form  appears 
quite  red,  whereas  in  the  more  chronic  forms  it  is  pale  in 
color. 

The  infiltration  in  the  aryepiglottic  folds  is  quite  char- 
acteristic, and  from  it  alone  in  many  cases  a  diagnosis  of 
laiyngeal  tuberculosis  can  be  made.  Both  aryepiglot- 
tic folds  are  more  frequently  involved,  although  one  may 
be  involved  to  a  greater  extent  than  the  other.  The 
swelling  has  the  characteristic  pear  shape,  the  bases  of 
the  swellings  being  situated  over  the  arytenoids  and  the 
apices  extending  outward  toward  the  epiglottis.  There 
is  considerable  oedema  of  these  folds,  which  in  the  stage 
of  infiltration  alone  has  a  peculiar  pale,  translucent  ap- 
pearance in  the  majority  of  cases.  It  is  very  rarely  that 
one  finds  this  swelling  of  a  bright-red  appearance,  as  is 
met  with  in  acute  inflammation  or  in  syphilitic  involve- 
ment of  the  larynx.  In  a  few  cases  small  yellowish  nod- 
ules can  be  seen  studding  the  infiltrated  area.  These 
are  either  the  result  of  an  accumulation  of  retained  secre- 
tion in  the  mucous  glands  found  in  this  region,  or  else 
they  are  due  to  the  presence  of  small  miliary  tubercles. 

Infiltration  into  the  ventricular  bands  may  be  accom- 
panied by  the  same  sort  of  pallor  which  is  found  in  the 
aryepiglottic  folds,  or  if  ulceration  is  soon  to  make  its  ap- 
pearance the  mucous  membrane  may  be  quite  red.  The 
ventricular  bands  are  often  so  swollen  as  to  hide  any 
view  of  one,  or,  if  bilateral,  of  both  vocal  cords.  When 
the  mucous  membrane  of  the  ventricular  bands  of  the 
larynx  is  involved,  the  swelling  accompan3'ing  this  infil- 
tration may  be  so  marked  as  to  cause  the  appearance  of 
prolapse  of  the  ventricle  with  the  appearance  of  two  ven- 
tricular bands  on  that  side. 

The  appearance  of  the  epiglottis  in  the  stage  of  infil- 
tration is  also  quite  characteristic.  Tlie  swelling  that 
occurs*upon  the  free  margin  of  the  epiglottis  gives  it, 
when  viewed  in  the  mirror,  that  peculiar  broad  aspect 
known  as  the  turban-shaped  epiglottis.  When  the  infil- 
tration is  great,  it  is  often  impossible,  on  account  of  the 
inability  to  draw  the  epiglottis  forward,  to  get  a  view 
of  any  part  of  the  lar3'nx,  except  perhaps  the  region  of 
the  aryepiglottic  folds.  As  in  the  case  of  infiltration  of 
the  ar3'epiglottic  folds,  small  grayish-white  nodules  may 
sometimes  be  seen  studding  the  infiltrated  area,  and  these 
are  either  obstructed  gland  ducts  or  miliary  tubercles. 

4.  Ulceration. — Ulceration  is  usually  sooner  or  later 
found  in  nearly  all  cases  of  laryngeal  tuberculosis.  It  is 
only  occasionally  that  one  finds,  in  the  tumor-like  infiltra- 
tion that  occurs  in  the  interarytenoid  commissure  in 
chronic  cases  of  pulmonary  and  laryngeal  tuberculosis, 
that  ulceration  does  not  occur.  The  ulcers  va&j,  there- 
fore, be  found  in  any  of  the  above  regions  in  which  we 
have  described  infiltration.  The  ulcerative  process  is 
very  apt  to  occur  at  more  than  one  part  of  the  infiltrated 
area,  and  at  first  may  present  the  appearance  of  several 
small  superficial  ulcers  which  rapidly  break  down  and 
coalesce,  thus  producing  one  large  ulcer,  the  outline  of 
which  is  very  apt  to  be  irregular;  hence  the  "mouse-nib- 
bled "_  appearance  that  is  frequently  described  as  charac- 
teristic of  these  ulcers.  They  are  usually  superficial  and 
coveted  with  grayish-white  exudate  in  the  scrapings  from 
which  tubercle  bacilli  can  almost  always  be  found.  Very 
rarely  these  ulcers  undergo  healing  with  loss  of  more  or 
less  tissue  from  the  part  they  involved.  Thus  we  have 
seen  the  greater  portion  of  one  vocal  cord  destroyed  by 
this  ulcerative  process;  the  cricoarytenoid  articulation 
may  become  destroyed,  and  the  arytenoids  are  often  lost, 
with  ankylosis  and  consequent  fixation  of  the  vocal  cords. 
The  greater  part  of  the  epiglottis  may  be  destroyed  by 
the  ulcerative  process,  which  may  later  be  arrested,  leav- 
ing only  a  stump  of  the  epiglottis  remaining.    When  the 
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ulcerative  processes — as  they  occasionally  do — involve 
the  perichondrium  of  the  cricoid  and  thyroid  cartilages, 
necrosis  of  these  cartilages  results  and  abscess  in  the  neck 
may  occur,  with  the  formation  of  flstulse  leading  to  the 
larynx. 

Symptoms. — The  first  symptom  that  is  usually  present 
in  connection  with  laryngeal  tuberculosis  is  hoarseness. 
Although  the  hoarseness  may  be  the  result  of  an  acute 
laryngitis  that  is  not  tuberculous,  yet  in  every  patient 
with  pulmonary  tuberculosis,  as  soon  as  hoarseness  mani- 
fests itself,  a  careful  examination  of  the  larynx  should  be 
made  to  determine  its  cause.  The  individual  may  speak 
clearly  for  a  little  while  and  suddenly  become  hoarse,  and 
then,  after  he  has  uttered  two  or  three  words,  and  has 
perhaps  cleared  his  throat,  the  voice  may  again  become 
perfectly  clear.  When  there  is  considerable  infiltration 
of  the  tissue  the  voice  may  become  aphonic  or  whispering. 
The  changes  in  the  voice  may  be  due  to  one  or  more  of 
the  following  conditions :  1.  Mechanical  interference  with 
the  action  of  the  vocal  cords,  as  when  there  is  marked 
infiltration  of  the  interarytenoid  commissure  and  also 
when  tliere  is  oedema  of  the  aryepiglottic  folds.  3.  In- 
filtration of  the  vocal  cords,  causing  unevenness  in  their 
contour  and  thereby  interfering  with  their  proper  approx 
imation  during  vocalization.  3.  Thick,  tenacious  muco- 
pus  brought  up  from  the  lungs  or  derived  from  the  laryn- 
geal ulcers  may  be  temporarily  deposited  upon  the  cords, 
thus  interfering  with  their  action;  but  when  the  throat 
is  cleared,  the  removal  of  these  permits  of  proper  vocal- 
ization. The  sudden  alteration  in  the  pitch  of  the  voice 
that  is  so  frequently  noted  in  patients  with  tuberculous 


the  blast  of  expired  air  is  insufficient  to  cause  the  vocal 
cords  to  vibrate  properly,  and  the  voice,  as  a  result,  is 
weak  and  aphonic. 

If  the  epiglottis  or  the  aryepiglottic  folds  are  involved, 
a  feeling  as  if  there  were  a  lump  in  the  throat,  accom- 
panied with  difficulty  in  swallowing,  is  frequently  com- 
plained of  by  the  patients.  When  the  disease  process  is 
limited  to  the  interior  of  the  larynx  dysphagia  is  seldom 
complained  of.  When  ulcerations  appear — especially 
when  the  epiglottis  or  aryepiglottic  folds  are  involved— 
dysphagia  and  odynophagia  are  very  marked,  so  much 
so  that  it  is  only  with  difficulty  that  the  patients  can  be 
coaxed  to  take  any  nourishment.  Refiex  pain  radiating 
to  the  ear,  root  of  the  tongue,  and  sides  of  the  pharynx 
often  distresses  the  patient  very  markedly. 

Other  symptoms  of  which  the  patients  are  apt  to  com- 
plain, such  as  cough,  fever,  emaciation,  night  sweats, 
and  profuse  expectoration,  are  those  which  are  found  in 
all  cases  of  pulmonary  tuberculosis ;  they  may  sometimes 
be  intensified  by  the  laryngeal  condition,  but  are  not 
peculiar  to  it. 

Diagnosis  — The  diagnosis  of  laryngeal  tuberculosis  is 
usually  readily  made.  Examination  of  the  larynx  and 
the  finding  of  such  conditions  as  have  been  described  un- 
der the  heading  of  pathology,  usually  suffice  to  make  one 
positive  of  the  existence  of  this  condition.  The  four  dis- 
eases of  the  larynx  which  are  accompanied  by  infiltration 
and  ulceration  are  tuberculosis,  syphilis,  carcinoma,  and 
lupus.  The  following  table,  modified  from  that  arranged 
by  Dr.  J.  S.  Gribb,  shows  the  main  differential  points  be- 
tween these; 


Tuberculosis. 

Syphilis. 

Carcinoma. 

Lupus. 

Pain  severe  on  deglutition 

Pain  usually  slight 

Pain  constant,  lancinating 

Attacks  any  portion  of  the  larynx . . 

Ulcerates  more  slowly  than  syphilis. 

First  appearance  is  that  of  a  new 
growth  occupying  laryngeal  cav- 
ity ;  no  clear-cut  ulcer. 

The  growth  fills  or  encroaches  upon 
the  laryngeal  cavity. 

Growth  extends  in  all  directions,  in- 
volving all  tissue  in  its  course. 

Surface  of  growth  covered  with 
discharge. 

Mucous  membrane  hyperaemic 

Laryngeal  stenosis  common 

Early  in  disease  no  impairment  of 
general    health.     Later,  marked 
cachexia. 

In  primary  laryngeal  carcinoma  no 
other  evidences  until  later  in  the 
disease. 

Iodides  may  at  first  have  slight  in- 
fluence, later  none,  on  the  course 
of  the  disease. 

No  pain. 

Favorite  site  in  the  interarytenoid 
space,  and  base  of  arytenoid  car- 
tilages. 

Ulcerates  slowly 

Attacks  any  portion  of  the  larynx. . 
Ulcerates  rapidly 

Attacks  epiglottis. 
Ulcerates  very  slowly. 

Usually  first  appears  as  small  spots 
or  nodules  which  are  rapidly  fol- 
lowed by  great  oedema. 

Great  oedema  of  arytenoids 

Ulcers    extend    laterally   but  not 
deeply. 

Surface  of  ulcer  covered  with  thick 
muco-purulent  secretion  and  ag- 
glutinated mucus. 

Mucous  membrane  usually  pale 

Laryngeal  stenosis  rarely  occurs  . . . 

Health  impaired  previous  to  laryn- 
geal tnvolyment. 

Previous  or  coincident  puhnonary 
trouble  common. 

Is  rarely  seen  in  stage  of  indura- 
tion, the  first  evidence  being  a 
clear-cut,  deep  ulcer. 

Some  induration  around  ulcer,  but 
usually  very  little  oedema. 

Ulcers  extend  deeply,  often  involv- 
ing cartilage. 

Surface  of  ulcer  covered  with  muco- 
purulent secretion  and  necrosed 
tissue. 

Mucous     membrane     hypersmic, 
injected. 

Laryngeal  stenosis  uncommon  un- 
til cicatrization  occurs. 

General  health  unimpaired 

Frequently  evidence  of  syphilitic 
disease  in  other  tissues. 

Readily  improves  under  iodides  . . . 

Nodular  mass. 

Little  or  no  oedema. 

Very  slow  in  progress.     Ulcers 
rarely  observed. 
Little  or  no  discharge. 

Mucous  membrane  injected. 

Slight  stenosis. 

Very  little  impairment  of  general 
health. 

Frequently    nasal,    pharyngeal, 
and  cutaneous  manifestations. 

Iodides  have  no  influence. 

laryngitis,  is  most  probably 
mucus  on  the  vocal  cords.     4 
may  be  involved  so  that  they 
tracting,  and  thus  the  proper 
is  prevented.     5.  The  recurr 
or  the  other  side  may  become 
lous  process  in  the  thorax  and 
vation  of  the  laryngeal  muse 
ysis  occur,  interfering  with 
of  the  vocal  cords.     When  tl 
lyzed  it  becomes  so,  most  co 
pleurisy  at  the  apex  of  the  ri| 
recurrent  laryngeal  nerve  bee 
ritic  exudate.     Paralysis  of 
commonly  due  to  intrathorac 
bronchial  glands  which  are  fo 
upon  this  nerve  as  it  winds  a 
vanced  lesions  of  the  lungs 
in  the  thorax  may  be  so  much 
the  weakened  condition  of  the 

caused  by  the  presence  of 
The  muscles  of  the  larynx 
are  interfered  with  in  con- 
approximation  of  the  cords 
ent  laryngeal  nerve  on  one 
implicated  in  the  tubercu- 
thus  produce  loss  of  inner- 
les ;  paresis  and  then  paral- 
the  proper  approximation 
le  right  vocal  cord  is  para- 
mmonly,  as  the  result  of  a 
tht  lung,  in  which  the  right 
omes  embedded  in  the  pleu- 
the  left  vocal  cord  is  more 
c  pressure  of  the  enlarged 
und  at  the  root  of  the  lung, 
i-ound  the  aorta.     6.  In  ad- 
he  volume  of  air  contained 
less  thsn  normal  that,  with 
muscular  system  generally. 

Injection  of  a  small  amount 
hvpodermically,  is  advocatec 
of  diilerentiating  laryngeal  ti 
geal  infiltrations  in  cases  in 
cannot  be  made,  especially  w 
cannot  be  certainly  demons 
perature  should  be  taken  eve 
previous  to  the  administral 
again  taken  at  the  same  inte 
rise  of  temperature  of  two 
tuberculosis,  and  it  will  be 
area  in  the  larynx  will  becon 
increased  in  extent  if  it  is  tu 

Pkognosis.— The  prognos 
depends  on  three  things:  (1) 
culous  process  existing  in 
which  the  tuberculous  invol 
fests  itself;  and  (3)  whether 
in  the  best  hygienic  surrou 
and  most  skilful  treatment. 

of  tuberculin,  1  to  5  mgm., 
.  by  Dr.  Trudeau  as  a  means 
iberculosis  from  other  laryn- 
which  a  positive  diagnosis 
hen  pulmonary  tuberculosis 
trated.     The  patient's  tem- 
ry  four  hours  for  three  days 
Jon  of  the  tuberculin,  and 
rvals  after  the  injection.    A 

or  three  degrees  indicates 

noticed  that  the  infiltrated 
le  hypersemic  and  somewhat 
berculous. 
is  in  laryngeal  tuberculosis 

The  character  of  the  tuber- 
the  lungs;  (3)  the  form  in 
vement  of  the  larynx  mani- 
the  patient  can  put  himself 
ndings  and  under  the  best 
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When  acute  pulmonary  tuberculosis  is  complicated  by 
any  form  of  laryngeal  tuberculosis,  the  prognosis  is  al- 
ways grave.  These  patients,  even  under  the  best  hy- 
gienic conditions,  seldom  live  more  than  a  few  weeks. 
Laryngeal  tuberculosis  manifesting  itself  in  the  late 
stages  of  pulmonary  tuberculosis  is  a  very  grave  compli- 
cation, and,  even  with  the  best  hygienic  surroundings 
and  most  skilful  treatment,  contributes  to  an  early  de- 
mise. 

Let  us  consider  laryngeal  tuberculosis  developing  in  a 
patient  who  has  pulmonary  tuberculosis  with  infiltration 
and  slight  softening  of  a  portion  of  one  lung.  If  such  a 
patient  can  afford  to  seek  a  climate  in  which  the  pul- 
monary process  is  often  arrested,  and  will  consent  to 
do  so,  "then  with  proper  local  medication  he  will  have  a 
good  chance  for  a  cure  of  the  laryngeal  tuberculosis.  If, 
however,  he  has  to  remain  in  a  large  city  and  toil  at  work 
which  undermines  his  strength,  the  prognosis  is  bad.  _  In 
other  words,  we  feel  that  the  influence  of  nutrition  in  a 
given  patient  and  the  arrest  of  the  pulmonary  process 
are  of  the  very  first  importance  in  effecting  a  cure  in 
laryngeal  tuberculosis. 

In  the  tumor-like  form  of  laryngeal  tuberculosis  ap- 
pearing in  the  interarytenoid  commissure,  which  often 
shows  little  or  no  tendency  to  ulceration,  and  is  fre- 
quently found  in  the  more  slowly  developing  forms  of 
pulmonary  tuberculosis, — that  is,  the  so-called  fibroid 
Ijhthisis, — the  prognosis,  if  the  patient  can  be  put  under 
proper  hygienic  surroundings  and  treatment,  is  good. 

In  the  cases  of  laryngeal  tuberculosis  that  begin  with 
intense  redness  and  are  soon  followed  by  considerable  in- 
filtration and  early  ulceration,  the  prognosis  is  bad. 

Tkeatmbnt. — The  treatment  of  laryngeal  tuberculosis 
may  be  considered  under  three  heads;  (1)  Local;  (2)  con- 
stitutional; (3)  hygienic. 

In  the  local  treatment  of  laryngeal  tuberculosis,  in  the 
last  few  years,  considerable  reaction  has  taken  place  in  the 
direction  of  the  employment  of  less  radical  and  harsh 
measures.  The  application  of  medicamentsto  the  larynx 
upon  swabs  has  been  dispensed  with  by  many  because  it 
is  believed  that  the  traumatism  caused  by  the  pressure  of 
tlie  swab  and  the  spasm  of  the  parts  on  being  touched  do 
more  harm  than  the  application  does  good.  Inhalations 
and  sprays  therefore  are  more  frequently  used  now  than 
ever  before. 

In  the  stage  in  which  infiltration  alone  is  present  I  am 
in  the  habit  of  prescribing  as  a  spray : 

'B,  Menthol gr.  xx. 

01.  eucaly p 3  ss. 

Ol.  pini  pumilionis tH,  xv. 

Benzoinol q.  s.  ad  |  ij. 

M.     Sig. :  Use  in  oil  atomizer. 

This  may  be  used  in  any  one  of  the  oil  atomizers,  the 
patient  being  instructed  to  take  a  deep  inspiration,  while 
the  bulb  is  being  compressed,  so  as  to  draw  the  finely 
divided  oil  into  the  larynx. 

When  the  infiltration  is  excessive,  producing  dyspha- 
gia, as  occasionally  happens,  one  of  the  forms  of  cutting 
instruments  for  the  removal  of  such  growths — as,  for  ex- 
ample, Schroetter's  tube  forceps  or  the  writer's  modifica- 
tion of  the  same,  or  Heryng's  curette — must  be  employed. 

When  ulcerations  are  present  the  treatment  should 
consist  in  cleansing  the  ulcer  with  a  non-irritating  solu- 
tion, such  as  the  following : 

I(  Sod.  chlorid gr.  xij. 

Sod.  bicarb gr.  xx. 

AquiE q.  s.  ad  5  iv. 

M. 

This  is  best  carried  out  by  using  a  down-tube  spray 
with  a  compressed  air  apparatus,  the  patient's  tongue 
being  forcibly  pulled  out  and  the  degree  of  air  pressure 
employed  being  very  slight— say  five  pounds.  In  this 
manner  the  larynx  is  sprayed  so  as  thoroughly  to  cleanse 
it.     A  powder  blower  is  then  filled  with 


'B,  Iodoform gr.  i]. 

Orthoform gr.  i. 

Co.  stearate  of  zinc gr.  i. 

M. 

and  the  interior  of  the  larynx  is  thoroughly  dusted  with 
it.  In  place  of  the  iodoform,  when  the  taste  is  objection- 
able, chinosol  gr.  ij.,  or  paraform  gr.  ij.,  may  be  used. 
In  fact  it  is  sometimes  best  to  vary  these  three  powdeis 
in  order  that  the  healing  action  of  any  one  of  them  ma}' 
not  be  lessened  by  too  continuous  use.  A  nurse  or  some 
member  of  the  family  can  be  taught  to  do  this,  as  in  some 
cases  it  is  often  necessary  to  apply  it  twice  daily,  to  afford 
relief. 

When  mu6h  pain  is  associated  with  the  laryngeal  ul- 
cers it  is  well  to  add  to  the  above  powder  gr.  J  of  cocaine 
and  gr.  4  of  morphine.  Intralaryngeal  injections  with  a 
specially  constructed  syringe  are  employed  by  some  in 
the  ulcerative  stage.  Creosote  and  guaiacol  are  used 
for  this  purpose,  ill  v.  of  creosote  in  m  xv.  of  olive  oil  or 
albolene  being  injected  into  the  larynx  once,  twice,  or 
three  times  daily.  The  spasm  produced  is  conslderalsle, 
and  it  is  well  to  begin  with  a  smaller  amount  and  gradu- 
ally to  increase  the  quantity  of  the  injection.  Scheppe- 
grell "  advocates  the  use  of  electrolysis  in  the  treatment 
of  laryngeal  tuberculosis  and  reports  some  good  results. 
The  submucous  injections  of  carbolic  acid,  creosote,  or 
guaiacol,  which  were  in  favor  a  few  years  ago,  have  prac- 
tically been  abandoned  on  account  of  the  severe  reaction, 
with  intense  oedema  of  the  glottis,  that  folio  wed  their  use. 

If  the  epiglottis  is  enormously  swollen  and  ulcerated 
so  as  markedly  to  interfere  with  deglutition,  beneficial 
results  follow  Its  excision  with  cutting  forceps.  This  is 
not  done  with  the  idea  of  curing  the  tuberculous  process, 
but  simply  to  remove  a  cause  of  great  distress  to  the 
patient  and  to  allow  him  to  take  food. 

Lactic  acid  has  been  and  still  is  employed  with  benefi- 
'Cial  results  in  the  treatment  of  larj'ngeal  tuberculosis.  It 
is  usually  advisable  to  begin  with  a  twenty -flve-per-cenl. 
solution  of  lactic  acid  and  gradually  to  increase  the 
strength  until  the  pure  acid  can  be  tolerated.  The  ap- 
plication should  be  made  every  day  on  a  cotton-wound 
applicator. 

"The  constitutional  treatment  of  the  patient  should  be 
the  same  as  that  for  tuberculosis  in  general. 

Hygienic  Treatment. — The  feeding  of  these  patients  in 
the  ulcerative  stage,  and  especially  when  the  epiglottis 
and  aryepiglottic  folds  are  ulcerated,  demands  consider- 
able attention  on  the  part  of  the  physician.  Soft  and 
semi-solid  materials  seem  to  be  more  easily  swallowed 
than  either  solids  or  liquids.  Scraped  beef,  either  raw 
or  partially  cooked,  can  usually  be  swallowed  with  as 
jlittle  difficulty  as  any  form  of  nourishment  and  is  very 
nutritious.  Custards,  the  whole  raw  egg,  and  oj-sters 
are  also  substances  taken  with  as  little  discomfort  as  any. 
Mark  Hovell  has  suggested  a  plan  by  which  degluti- 
tion in  these  cases  can  sometimes  be  made  very  comfort- 
able ;  namely,  by  having  a  nurse  stand  behind  the  patient 
with  the  hand  resting  on  the  side  of  the  neck  and  the  fin- 
gers inserted  on  either  side  of  and  just  above  the  thyroid 
cartilages  and  making  firm  pressure  on  the  sides  of  the 
neck  during  each  act  of  swallowing.  The  object  of  this 
is  to  steady  the  larynx  and  prevent  the  compression  of 
the  aryepiglottic  folds  which  occurs  normally  with  each 
act  of  deglutition.  Another  method  of  taking  nourish- 
ment which  seems  to  act  well  is  this:  Let  the  patient  lie, 
face  down,  on  a  couch,  the  head  hanging  over  the  end, 
and  suck  up  liquid  food  through  a  tube. 

As  a  usual  thing  patients  suffering  from  laryngeal  tu- 
berculosis do  best  in  a  climate  where  the  temperature  is 
moderate,  the  air  dry  but  not  dusty,  and  the  altitude  not 
too  great.  Parts  of  Arizona,  New  Mexico,  southwest 
Montana,  and  the  Redlands  district  of  California  are,  on 
the  whole,  the  parts  in  this  country  in  which  the  great- 
est number  of  my  own  cases  have  been  most  benefited. 
I  know,  however,  that  it  is  very  difficult  to  pick  out  any 
one  locality  for  a  patient  with  laryngeal  tuberculosis  and 
advise  him  to  go  there  and  stay  until  he  is  cured.    Local- 
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ities  favorable  to  one  patient  are  not  so  to  another,  and  it 
is  therefore  best  to  tell  the  patient  frankly  to  go  to  a 
place,  and,  if  he  grows  worse  instead  of  improving,  to  go  to 
another,  in  the  hope  of  finally  getting  relief. 
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LARYNX,  PHYSIOLOGY  OF  THE— I.  The  larynx  is 
that  portion  of  the  respiratory  tract  which  is  situated  in 
the  median  line  of  the  neck  between  the  trachea  and  the 
pharynx.  It  may  be  regarded  merely  as  a  prolongation 
upward  of  the  trachea,  with  such  modifications  of  struc- 
ture as  are  required  for  the  performance  of  its  various 
speciaUzed  functions.  A  comparative  study  of  the 
larynges  of  animals  indicates  that  the  extent  of  the  modi- 
fications of  structure  is  proportional  to  the  variety  of  the 
specialized  functions.  Following  this  law,  the  structure 
of  the  human  larynx  differs  very  considerably  from  that 
of  the  trachea,  and  its  mechanism  is  interesting  and  com- 
plex (Figs.  3153,  3154,  and  3155).  The  framework  of  the 
trachea  is  composed  of  incomplete  cartilaginous  rmgs, 
bearing  a  close  -resemblance  to  one  another,  and  bound 
together  by  fibro-muscular  tissue,  and  while  the  carti- 
lages of  the  larynx  are  for  the  most  part  irregular  in 
shape,  a  scheme  somewhat  similar  to  that  of  the  trachea 
is  carried  into  its  structure. 

The  cricoid,  the  first  cartilage  above  the  trachea,  ditters 
from  all  the  others  in  that  it  is  complete  throughout  its 
entire  circumference,  and  it  thus  serves  as  a  firm  base  tor 
the  superstructure  of  the  larynx.  The  thyroid,  like  the 
cartilages  of  the  trachea,  is  open  posteriorly,  thus  giving 
room  for  the  two  arytenoids  which  articulate  with  the 


Fig.  3153.— Sbowing  the  Position 
of  tbe  Vocal  Bands  during  Pas- 
sive Inbalation. 


FIG.  3154.-Sbowing  tbe  Position 
ol  Vocal  Bands  during  Forced 
Inbalation. 


the  larynx,  and  they  are  so  jointed  and  connected  by 
ligaments  as  to  be  freely  movable  when  acted  upon  by 
their  respective  muscles.  The  object  of  this  motion  is 
threefold:  (1)  to  control  the  breath,  (2)  to  furnish  the 
bands  the  vibrations  of  which  cause  the  sound  of  which 
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FIG.  3153,  3154.  AND  3155.-T,  Tongue;    L,  epiglottis ;  P, 
Wrislrerg :  S,  S,  cartilages  ot  Santonni ;   F,  F,  vocal  bands 
tlon  rf  ae  tracbea.    (Ffom  Lennox  Browne  and  E.  Selenke.) 


elevated  posterior  portion  of  the  cricoid.  The  hyoid 
bone,  which  is  closely  jelated  to  the  larynx,  is  also  open 
posteriorly  to  make  room  for  the  anterior  portion  of  the 
pharynx.  The  other  cartilages  of  the  larynx  are  the 
cornicula  laryngis,  the  cuneiform  cartilages,  and  the  epi- 
glottis    These  nine  cartilages  form  the  framework  of 


Fig.  3156.— 27i  A,  Thyro-arytenoid  muscle;,  Th  C,  tbyroid  cartilage; 
C,  cricoid  cartilage ;  M,  vocal  sbelves. 

voice  is  made,  and  (3)  to  assist  in  voice  production.  The 
three  highly  specialized  functions  of  the  larynx,  therefore, 
may  be  described  under  the  following  heads :  (1)  Respira- 
tion; (3)  Phonation;  (3)  Articulation. 

Bespiration.—The  respiratory  function  of  the  larynx  is 
an  important  one  and  it  includes  more  than  would  appear 
at  first  thought.  Air  could  be  made  to  pass  to  and  from 
the  lungs  without  the  intervention  of  this  complicated 
structure,  therefore  the  mere  act  of  breathing  may  be  re- 
garded as  purely  incidental  to  the  larynx.  It  was  neces- 
sary to  place  somewhere  in  the  respiratory  tract  a  struct- 
ure that  not  only  would  furnish  a  free  passageway  for 
the  breath,  but  would  also,  at  the  same  time,  serve  other 
important  purposes.  Of  these  purposes  phonation,  to  be 
described  later,  is  the  most  Important,  but  this  requires 
some  kind  of  temporary  obstruction  in  the  air  channel, 
and  this  is  provided  by  the  two  muscular  bands  with  their 
membranous  covering,  that  run  from  the  thyroid  to  the 
arytenoid  cartilages.  Moreover,  these  bands  must  ob- 
struct respiration  as  little  as  possible  and  only  at  those 
times  when  the  obstruction  is  necessary  for  the  phonatory 
act  Provision  is  therefore  made  for  their  removal  from 
the  lumen  of  the  larynx  when  not  required  for  this  pur- 
pose and  this  is  accomplished  by  the  contraction  of  the 
posterior  crico-arytenoid  or  so-called  respiratory  muscles. 
These  abductor  muscles  are  supplied  by  the  external 

branch  of  the  superior 
laryngeal  nerve,  and  so 
important  are  their  func- 
tions in  maintaining  the 
patency  of  the  larynx  for 
respiratory  purposes,  con- 
tracting as  they  do  for 
every  act  of  inspiration 
(about  eighteen  times  a 
minute),  that  they  seem  to 
be  endowed  with  greater 
strength  and  are  less  sus- 
ceptible to  disease  than 
the  other  muscles  of  the 
larynx.  Life  itself  de- 
pends upon  their  health 
and  tone  (Figs.  3153,  3154, 
and  3155).  But  the  larynx 
has  another  important  function  that  should  be  described 
under  this  head,  and  that  is  the  closure  of  its  upper  por- 
tion during  the  vigorous  muscular  acts  which  are  per- 
formed by  the  hands  and  arms,  and  also  during  the  acts 
of  defecation,  coughing,  laughing,  etc. 
This  strong  closure  of  the  upper  portion  of  the  larynx 
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Fig.   3155.  —  Sbowing    Position   of 
Vocal  Bands  during  Pbonation. 


P,  ventricular  bands;   W.  W,  cartilages  of 
W,P,  wind  pipe  or  tracbea ;  B,  bif  urea- 
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FiQ.  3157— Shows  the  Valvular 
Action  of  the  Ventricular  Bands. 
a.  Ventricular  bands. 


takes  place  above  the  vocal  bands,  and  not  so  much  in 
the  glottis  as  has  been  supposed.  The  glottis,  it  may  be 
remarked,  is  merely  the  aperture  formed  by  the  vocal 
bands,  the  vocal  processes,  and  a  portion  of  the  transverse 
arytenoid  muscle  (Fig.  3153).  The  vocal  bands  are  too 
slender  and  delicate  to  endure  the  strain  that  would  be 
put  upon  them  by  this  action,  and  their  structure,  shape, 

and   position,  when  the 
glottis  is  closed,  render 
them   incapable    of   re- 
sisting much  pressure  of 
the  breath  from  below. 
They  are  not  in  reality 
bands    at    all    in    their 
shape  and  structure,  but 
if  a  cross  section  of  them 
were  made  (Fig.  3156), 
they  would  be  found  to 
be  somewhat  wedge- 
shaped  with  the  head  of 
the  wedge  looking  up- 
ward and  the  apex  down- 
ward ;  their  inner  edges 
contribute,  during  tone 
production,  to  the  forma- 
tion of  the  vibrating  por- 
tion of  the  glottis,  and 
their  inner  surfaces  grad- 
ually taper  downward 
along  either  side  of  the  larynx.     Better  names  for  them 
have  been  suggested,  namely,  cushions  or  shelves,  and 
the  latter  is  the  one  to  be  preferred  because  it  more  ac- 
curately describes  their  .shape  and  functions.     It  will  be 
observed  that  when  the  glottis  is  closed  the  gradual  taper- 
ing of  the  vocal  shelves  downward  makes  the  lower  por- 
tion of  the  larynx  somewhat  cone  shaped  with  the  apex 
pointing  upward,  and  that  this  approach  to  the  glottis 
adapts  it  not  for  checking  but  rather  for  favoring  the 
egress  of  air  (see  Fig.  3158).    When  the  breath  is  forcibly 
held  for  purposes  mentioned  above,  the  true  glottis  is  not 
closed  at  all,  but  the  pseudo-glottis  is  closed  by  the  ap- 
proximation of  the  ventricular  bands,  and  the  ventricles, 
the  shape  of  which  is  so  well  adapted  to  this  purpose, 
become  inflated  and  unite  to  form  a  more  or  less  perfect 
valve  capable  of  resisting  great  pressure  with  a  mini- 
mum amount  of  effort  (see  Fig.  3156).     The  upper  sur- 
face of  the  closed  glottis  to  a  lesser  degree  acts  like  a 
valve  in  checking  the  ingress  of  air.     This  function, 
however,  is  not  so  important,  for  the  amount  of  air  taken 
into  the  lungs  is  controlled  largely  by  the  great  respira- 
tory muscles  of  the  thorax. 

In  addition  to  this  valvular  action  the  upper  portion  of 
the  larynx  closes  at  times  in  much  the  same  way  as  do 
the  sphincters  in  other  parts  of  the  body.  It  was 
formerly  supposed  that  the  epiglottis,  serving  as  a  lid  to 
the  larynx,  was  the  only  means  of  pi-eventing  the  food 
from  entering  this  cavity  during  deglutition,  but,  in  refu- 
tation of  this  theory,  it  was  found  that  the  entire  removal 
of  the  epiglottis,  either  by  operative  procedure  or  by  dis- 
ease, in  no  respect  interferes  with  deglutition.  It  ap- 
pears, therefore,  that  nature  has  not  entrusted  to  the  epi- 
glottis alone  the  important  function  of  guarding  the 
gateway  to  the  lungs  against  the  intrusion  of  foreign 
substances,  but,  in  addition  to  and  immediately  preced- 
ing the  falling  of  the  epiglottis  over  the  larynx  during 
deglutition,  there  is  a  complete  closure  of  the  entire  up- 
per part  of  the  larynx.  This  is  effected  by  the  approxi- 
mation of  the  ventricular  bands,  the  upper  part  of  the 
arytenoid  cartilages,  the  aryepiglottic  folds,  and  the 
lower  portion,  or  so-called  cushion,  of  the  epiglottis 
Ihe  muscles  causing  this  closure  of  the  upper  portion  of 
Uie  larynx  have  been  called  the  sphincters  of  the  larynx 
They  are  the  thyro-aryepiglotticus,  the  thyro-arytenoi- 
deus  externus,  and  the  arytenoideus  posticus 

In  the  act  of  deglutition  the  sphincter  muscles  contract 
and  over  the  closed  gateway  of  the  larynx  the  epiglottis 
falls  of  its  own  weight,  or  rather  as  a  result  of  the  relax- 
ation of  the  hyo-epiglottic  ligament,  incident  upon  the 
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elevation  of  the  larynx.  The  theory  formerly  held,  that 
the  epiglottis  is  drawn  over  the  larynx  by  muscular  ac- 
tion, is  rendered  improbable  by  the  fact  that  the  muscu- 
lar fibres  running  from  the  epiglottis  to  the  hyoid  bone, 
in  the  human  subject,  are  very  small  and  but  slightly 
developed. 

Phonation. — The  chief  purpose  of  the  larynx  and  the 
one  to  which  it  is  especially  adapted  is  phonation,  but 
this  function  is  so  closely  related  to  the  action  of  certain 
other  organs,  notably  those  of  respiration  and  articula- 
tion, that  it  will  be  necessary  to  take  these  into  account 
also,  at  least  to  spme  extent. 

Voice,  as  I  have  defined  it  elsewhere,  is  a  moving  col- 
umn of  breath,  set  in  vibration  by  its  own  impact  upon 
the  vocal  shelves  and  re-enforced  by  its  diffusion  through 
the  various  resonant  chambers  into  the  surrounding  at- 
mosphere, and  therefore  it  follows  that  phonation  is  the 
process  by  which  the  column  of  breath  is  formed,  set  in 
vibration,  and  diffused,  and  a  description  of  this  process 
must  include  the  necessary  respiratory  movements,  and 
at  least  a  reference  to  the  resonant  chambers,  as  well  as  a 
description  of  the  action  of  the  larynx  itself. 

The  respiratory  movements  of  phonation  are  different 
from  those  of  ordinary  breathing.  The  one  is  active,  and 
the  other  is  passive.  The  breathing  of  phonation  sup- 
plies the  system  with  oxygen,  and  carries  off  the  eft'ete 
products,  in  the  same  manner  as  does  ordinary  breathing, 
but  it  does  this  only  incidentally,  its  special  function 
being  to  cause  impaction  of  air  upon  the  vocal  shelves, 
which  impaction  causes  the  necessary  vibrations.  More- 
over, the  character  of  this  impaction  of  the  column  of 
breath  upon  the  vocal  shelves  is  an  important  factor  in 
the  regulation  of  their  vibrations.  It  has  been  shown  by 
actual  demonstration  that  the  rapidity  of  the  vibratory 
excursions  of  the  vocal  shelves  is  increased  and  the  pitch 
of  the  voice  heightened  by  an  increase  in  the  rate  of  mo- 
tion of  the  column  of  breath.  This  is  true,  in  part  at 
least,  because  the  increase  in  the  rate  of  motion  is  attend- 
ed by  an  increase  of  expiratory  effort,  and  a  correspond- 
ing increase  of  pressure  within  the  column  of  breath ;  the 
tracheal  tube  being  somewhat  elastic,  this  pressure  tends 
to  enlarge  the  column  of  breath  in  the  trachea,  and  as  this 
is  forced  through  the  smaller  opening  of  the  cricoid  carti- 
lage it  carries  its  anterior  portion 
upward  toward  the  thyroid,  and 
its  posterior  portion  downward, 
thus  increasing  the  distance  be- 
tween the  anterior  and  posterior 
attachments,  and  becoming  a  di- 
rect longitudinal  tensor  of  the  vo- 
cal shelves.  On  the  other  hand, 
if  this  tendency  of  the  column  of 
breath  to  render  the  vocal  shelves 
tense  during  its  rapid  and  forcible 
movement  is  resisted  by  the  con- 
traction of  the  internal  thyro-aryt- 
enoid  muscles,  the  result  will  be 
a  wider  vibratory  excursion  of  the 
vocal  shelves  and  a  greater  inten- 
sity or  loudness  of  voice.  In  this 
way  the  column  of  breath  be- 
comes an  important  factor  in  regu- 
lating both  the  pitch  and  the  in- 
tensity of  voice. 

The  respiratory  movements  of 
phonation,   therefore,  are  definite 
and  active.     The  base  of  the  col- 
umn   of    breath    rests    upon   the 
diaphragm,  and  it  is  surrounded 
laterally  by  the  walls  of  the  thorax 
with   their  enveloping  ligaments 
and  muscles.     The  muscles  may 
be  divided    into  two  sets,   those 
which  elevate  the  ribs  and  those  which  depress  them, 
the  former  tending  to  enlarge  the  thoracic  cavity,  and 
the  latter  to  diminish  its  capacity.    It  will  be  observed 
that  the  depressor  muscles  exert  a  force  which  is  di- 
rectly opposed  to  the  action  of  the  levator  muscles,  and 


Fig.  3158.  —  Diaftram 
showing  the  Opposing 
action  ol  the  Diaphragm 
and  Abdominal  Mus- 
cles. A-B,  Diaphragm ; 
B  C,  abdominal  mus- 
cles; D,  direction  in 
which  the  diaphragm 
acts;  E,  direction  in 
which  the  abdominal 
muscles  act. 
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it  Is  by  means  of  these  two  opposing  forces  that  the 
column  of  breath  may  be  controlled  with  the  necessary 
accuracy,  and  that  the  requisite  tension  may  be  given 
to  the  drum-like  walls  of  the  thorax  for  the  purpose  of 
giving  resonance  to  the  voice  (Fig.  3158).  The  column 
of  breath  is,  therefore,  compressed  and  its  rate  of  mo- 
tion through  the  glottis  regulated  with  great  precision. 

The  tracheal,  pharyngeal,  oral,  and  nasal  cavities  are 
also  resonators,  and  serve  to  re-enforce  the  tones  produced 
by  the  vibration  of  the  vocal  shelves. 

The  framework  of  the  larynx,  as  already  mentioned, 
is  composed  of  irregularly  shaped  cartilages  articulating 
at  the  several  points  of  contact  by  means  of  freely  mov- 
able joints.  The  muscles  having  their  attachments  only 
to  these  cartilages,  and  whose  function  it  is  to  assist  in 
the  regulation  of  their  relative  positions,  are  called  in- 
trinsic muscles;  those  running  from  the  cartilages  to 
various  points  without  the  larynx  are  called  extrinsic 
muscles.  The  extrinsic  laryngeal  muscles,  like  the  tho- 
racic muscles,  may  be  divided  into  two  sets,  according 
as  they  elevate  or  depress  the  larynx.  The  levator  mus- 
cles are  the  palatopharyngei,  the  stylopharyngei,  di- 
gastric, stylohyoid,  geniohyoid,  and  the  hyoglossi. 
The  depressor  muscles  are  the  omohyoid,  sternohyoid, 
and  sternothyroid.  The  function  'of  the  extrinsic 
muscles  is  (1)  to  determine  the  position  of  the  larynx  in 
its  relation  to  the  adjacent  structures,  and  (2)  to  deter- 
mine the  position  of  certain  important  parts  of  the  larynx 
in  their  relation  to  other  parts.  The  position  of  the 
larynx  in  its  relation  to  adjacent  structures  varies  with 
the  variation  in  the  quality  and  pitch  of  the  voice,  and 
the  importance  of  a  correct  position  cannot  be  overesti- 
mated. When  both  the  levator  and  depressor  muscles 
are  brought  into  action,  the  larynx  becomes  fixed,  and 
an  additional  result  ojf  these  two  forces  (as  will  be 
observed  in  Pig.  3155)  is  to  draw  the  larynx  backward 
against  the  spine.  If  these  two  sets  of  muscles  are 
strongly  contracted,  the  posterior  surface  of  the  plate  of 
the  cricoid  cartilage  will  be  fixed  against  the  anterior 
surface  of  the  fifth  cervical  vertebra,  and  thus  vocal  reso- 
nance may  be  transmitted  through  the  spinal  column  to 
all  parts  of  the  body. 

Moreover,  with  the  cricoid  cartilage  in  contact  with 
the  fifth  cervical  vertebra,  it  is  evident  that  if  the  force 
of  the  contraction  of  the  depressor  muscles  is  greater 
than  that  of  the  levator,  the  result  will  be  a  forward  tilt- 
ing of  the  thyroid  upon  the  cricoid  cartilage  and  a 
stretching  of  the  vocal  shelves.  In  this  way  it  is  quite 
possible  that  the  extrinsic  muscles  of  the  larynx  may  as- 
sist the  intrinsic  muscles  in  rendering  the  vocal  shelves 
tense,  at  least  during  the  production  of  tones  of  unusu- 
ally high  pitch.  Opinions  differ,  however,  with  refer- 
ence to  this  important  point,  some  claiming  that  the 
extrinsic  muscles  are  the  sole  cord  stretchers  of  voice 
production,  others  thinking  that  this  function  comes  en- 
tirely within  the  province  of  the  intrinsic  muscles.  While 
this  is  one  of  the  many  questions  with  reference  to  the 
physiology  of  the  voice  that  are  difficult  of  demonstra- 
tion, it  is  quite  probable  that  there  may  be  some  truth  in 
both  theories  and  that  unusual  results  in  voice  production 
may  be  attained  by  a  judicious  combination  of  both  the 
extrinsic  and  the  intrinsic  muscles  in  the  control  of  the  vo- 
cal shelves.  The  function  of  the  larynx  in  phonation  is  to 
furnish  and  control  the  shelves,  the  vibration  of  which  is 
the  first  cause  of  the  sound  of  which  voice  is  made. 
These  shelves  are  merely  reduplications  or  folds  of  the 
lining  membrane  of  the  larynx  reflected  over  the  thyro- 
arytenoid or  so-called  vocal  muscles,  the  lining  membrane 
of  that  portion  of  the  shelves  which  forms  the  rima  glot- 
tidis  having  been  transformed,  by  the  exercise  of  its  func- 
tion, into  white  fibrous  tissue.  The  various  changes  m 
the  laryngeal  tones  of  the  voice  depend  upon  certain 
changes  in  the  physical  condition  of  the  vocal  shelves. 
The  laws  governing  the  vibrations  of  the  vocal  shelves 
are  somewhat  similar  to  those  governing  the  vibrations 
of  strings,  the  three  physical  changes  in  them  which  gov- 
ern the  pitch  of  the  tone  being  changes  in  length,  weight, 
and  tension     The  length  and  weight  of  the  vocal  shelves 


vary  somewhat  m  different  larynges.  Those  in  the  larynx 
ot  the  male,  for  instance,  are  longer  and  heavier  than 
those  in  the  larynx  of  the  female,  and  the  pitch  is  cor- 
respondingly lower.  The  length  of  the  vibratory  portion 
of  the  shelves,  however,  may  be  changed  in  each  larynx 
by  certain  changes 
in  the  action  of  its 
m  us  c  1  e  s.  This 
phenomenon  majf 
be  observed  by 
means  of  the  laryn- 
goscope. When  a 
tone  of  high  pitch 
is  produced,  the  vo- 
cal processes  of  the 
arytenoid  cartila- 
ges appear  to  meet 
in  the  middle  line, 
and  the  posterior 
edges  of  the  glottis 
are  held  in  apposi- 
tion. The  same 
conditions  seem  to 
obtain  also  with 
reference  to  the  an- 
terior  edges  (al- 
though in  many 
cases,  especially 
during  the  emission 
of  low  tones,  they 
are  partially  hidden 
from  view),  and 
thus  the  vibrations 


Pig.  3159.— Diagram  Showing  the  Direc- 
tion in  which  the  Levator  and  Depressor  ex- 
trinsic Muscles  Act  in  Holding  the  Larynx 
Against  the  Spine.    (From  Howard.) 


may  be  limited  to  scarcel}'  more 
than  the  middle  third  of  the  glottis  (Figs.  3153,  3154  and 
3155).  The  shortening  of  the  glottis  posteriorly  is 
brought  about  by  a  vigorous  contraction  of  the  aryte- 
noid and  the  lateral  crico-arytenoid  muscles,  causing  the 
vocal  processes  to  come  into  close  apposition  and  possibly 
to  overlap  slightly.  At  the  same  time  the  thyroid  tilt- 
ing muscles,  the  crico-thyroid  and  the  sterno-thyroid, 
serve  to  stretch  further  the  vocal  shelves  ;  and  the  lat- 
ter muscles  when  the  levator  laryngei  muscles  are  in 
action  serve  also  to  compress  the  alee  of  the  thyroid  car- 
tilage, which  compression  would  naturally  bring  intc 
closer  apposition,  not  only  the  posterior  but  also  the  an- 
terior edges  of  the  glottis.  Moreover,  it  has  been  shown 
by  Willis  that  the  approximation  of  the  anterior  portion 
of  the  cricoid  cartilage  to  the  thyroid,  which  is  made 
evident  by  placing  the  finger  in  this  region  during  the 
emission  of  a  high  tone,  has  a  tendency  to  push  the  taper- 
ing portions  of  the  vocal  shelves  upward,  and  to  bring 
into  close  contact  the  anterior  edges  of  the  glottis.  This 
theory  of  the  regulation  of  the  glottis  by  forced  muscular 
action  during  the  production  of  the  higher  notes  of  the 
falsetto  voice  is  demonstrated  not  only  by  the  laryngo- 
scope, but  also  by  the  conscious  increase  of  the  muscular 
effort  required  for  the  production  of  ■  these  tones.  The- 
mechanism  that  shortens  the  vibratory  portions  of  ths 
shelves,  at  the  same  time  diminishes  the  width  of  their 
vibrating  surfaces  and  increases  their  tension.  As  the- 
internal  thyro-arytenoid  or  vocal  muscles  contract  more- 
and  more  when  their  attachments  are  fixed  both  anteriorly 
and  posteriorly,  as  above  described,  the  result  is  a  lateral 
diminution  of  the  vibrating  portions  of  the  vocal  shelves. 
When  these  vocal  muscles  are  contracted  to  their  utmost, 
only  the  very  thin  edges  of  the  shelves  are  available  for 
vibration.  The  internal  thyro-arytenoid  muscles  throw 
out  numerous  small  muscular  fibres  into  the  bodies  of  the 
shelves,  the  function  of  which  is  to  regulate  the  extent 
of  the  lateral  vibratory  surfaces  of  the  shelves,  and  prob- 
ably also  to  assist  in  regulating  the  longitudinal  vibra- 
tory surfaces. 

Articulation. — Thus  far  we  have  considered  the  larynx 
in  its  relation  to  tone  production.  It  must  be  borne  in 
mind  that  the  tone  produced  by  the  laryngeal  mechanism 
above  described  differs  from  what  we  hear  as  the  human 
voice,  but  this  difference  is  not  apparent  because  it  is  im- 
possible for  the  human  ear  to  differentiate  the  two.     If 
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we  could  make  a  section  of  the  larynx  containing  the 
vocal  shelves  as  they  actually  exist,  and  if  by  some  me- 
chanical measures  we  could  reproduce  their  actual  move- 
ments of  adduction  during  tone  production,  and  also  at 
the  same  time  set  them  into  vibration  by  artificial  means, 
we  should  then  be  able  to  get  the  primary  tonal  element 
of  the  voice.     The  vocal  shelves  hold  the  same  relation 
to  the  organs  of  voice  that  the  strings  of  a  violin  hold  to 
the  instrument  itself.     The  tones  that  we  hear  from  the 
violin  are  the  result  not  alone  of  the  vibrations  of  the 
stiings,  but  of  the  effect  that  these  vibrations  make  up- 
on the  whole  instrument,  and  so  the  human  voice  is  the 
result  of  vibrations  originating  at  the  vocal  shelves  and 
modified  not  oaly  by  the  larynx  itself,  but,  to  some  ex- 
tent at  least,  by  the  entire  organism.     The  human  voice, 
therefore,  is  the  result  of  various  complex  conditions. 
People  differ,  as  do  violins,  both  in  their  composition  and 
in  their  structure,  and  as  the  tones  of  violins  differ,  so  for 
the  same  reason,  and  to  a  greater  extent,  do  voices  differ 
one  from  the  other.    The  simplest  tone  of  the  voice  reaches 
the  ear  as  one  of  the  so-called  vowel  sounds,  or  as  some 
modification  of  them.     The  vowel  sounds,  therefore,  are 
the  purely  vocal  elements  of  speech  and  song.     The  tone 
originating  in  the  glottis  immediately  begins  to  take  on 
the  quality  of  one  of  the  six  physiological  vowel  sounds, 
or  some  combination  of  them,  according  to  the  adjust- 
ment of  those  portions  of  the  respiratory  tract  which  are 
situated  above  the  glottis.     Concerning  the  mechanism 
of  the  production  of  the  vowel  sounds  there  have  been 
numerous  theories.     It  has  been  generally  conceded  that 
the  vowel  sounds  are  the  results  of  various  combinations 
of  the  laryngeal  with  certain  other  so-called  resonance 
tones.     Helmholtz  claimed  that  the  vocal  apparatus  re- 
sembles the  pipe  organ,  the  vocal  shelves  corresponding 
to  the  reeds,  and  the  pharyngeal  and  oral  cavities  to  the 
pipes;  and  that,  as  the  reeds  of  the  organ  vibrate  in 
Avholes  for  the  fundamental  tone,  and  halves,  thirds,  etc., 
for  the  harmonics  (overtones),  each  of  the  various  pipes 
of  the  organ  selecting  the  particular  harmonic  to  which 
its  vibratory  calibre  corresponds,  and  thus  determining 
the  characteristic  note  of  the  organ,  so  the  vocal  shelves 
vibrate  in  wholes  for  the  fundamental  tone,  in  halves, 
thirds,  etc.,  for  the  harmonics,  and  the  pharyngeal  and 
oral  cavities,  being  flexible  and  capable  of  many  varia- 
tions in  shape  and  size,  adjust  themselves  to  correspond 
to  the   particular  overtone  the  combination  of  which 
with  the  fundamental  tone  is  characteristic  of  the  vowel 
sound  to  be  produced. 

Up  to  the  present  time  this  has  been  the  theory  ac- 
cepted by  the  majority  of  writers  and  teachers  of  the 
subject,  but  there  appear  to  be  decided  objections  to  it, 
and  it  does  not  accord  with  more  recent  investigations! 
Notwithstanding  the  great  flexibility  of  the  laryngeal! 
pharyngeal,  and  oral  cavities  it  is  probably  impossible 
for  them  to  be  adjusted  in  size  and  shape  to  meet  the 
requirements  of  Helmholtz's  harmonic  or  overtone 
theory. 

Antedating  the  theory  of  Helmholtz,  and  opposing  it 
m  some  respects,  is  the  theory  of  Willis.  He  claims  that 
the  resonance  tones  are  independent  of  the  laryngeal 
tones  in  respect  to  pitch.  This  theory  was  strengthened 
by  the  later  experiments  of  Hermann  and  others,  and  it 
seems  about  to  be  verified  by  extensive  investigations 
now  being  carried  on  by  Prof.  E.  W.  Scripture,  of  Yale 
University. 

These  investigations  are  being  made  with  care  and  ac- 
curacy and  they  cannot  fail  to  be  of  great  scientific  value 
By  means  of  complicated  machinery,  enlarged  tracings 
of  the  curves  of  speech  are  taken  from  gramophone 
plates,  and  the  character  of  the  vowel  sounds  is  com- 
puted by  accurate  measurements  of  these  tracings  The 
result  will  probably  changQ  some  of  the  hitherto  accepted 
views  concerning  the  elements  of  speech  and  clear  up 
disputed  points  with  reference  to  voice  production  The 
tracings  appear  to  show  that  the  glottic  tone  is  the  result 
not  of  actual  vibrations  of  the  vocal  shelves,  but  of  a 
succession  of  respiratory  puffs  through  the  glottic  chink 
and  that  the  resonance  tones  are  the  result  of  free,  in  conl 
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tradistinction  to  forced,  vibrations  in  the  cavities  above 
and  below  the  glottis ;  or,  in  other  words,  that  the  reso- 
nance tones  are  the  result  of  vibrations  set  up  in  these 
cavities  by  a  more  or  less  irregular  succession  of  blows 
from  the  vocal  shelves. 

These  investigations  also  show  that  the  resonance  tones 
are  composed  of  a  series  of  tones  that  may  have  a  different 
pitch  the  one  from  the  other,  and  that  the  pitch  of  the 
resonance  tones  does  not  necessarily  change  with  that  of 
the  glottic  tone,  and  therefore  that  the  resonance  tones 
cannot  be  overtones  of  the  glottic  tone,  as  is  commonly 
supposed.  They  show,  also,  that  the  vowel  sounds  as 
they  appear  in  good  speech  are  of  almost  constantly  vary- 
ing pitch. 

This  analytical  method  of  studying  the  curves  of 
speech  is  only  in  its  infancy,  but  it  is  so  distinctly  scien- 
tific in  its  nature  as  to  warrant  this  brief  description  of 
it,  and  the  interesting  results  thus  far  obtained.  What- 
ever may  be  the  truth  with  reference  to  these  disputed 
points,  we  know  that  the  vowel  sounds  are  the  result  of 
the  proper  blending  of  the  glottic  with  the  resonance 
tones.  The  principal  resonance  chambers  are  the 
tracheal,  upper  laryngeal,  pharyngeal,  oral,  and  nasal 
cavities.  .With  the  exception  of  the  tracheal  and  nasal 
cavities  these  resonance  chambers  are  flexible  and  ca- 
pable of  numerous  changes  not  only  in  their  size  and 
shape,  but  also  in  the  muscular  rigidity  of  their  walls, 
and  together  they  form  what  have  been  called  the  moulds 
of  speech,  each  vowel  sound  having  its  individual  reso- 
nance mould,  which  varies  more  or  less  continuously  in 
respect  both  to  its  shape  and  its  size  and  to  the  rigidity 
of  its  walls. 

Vowels. — It  is  the  manipulation  of  the  mould  that  de- 
termines the  character  of  each  vowel  sound  and  that  dis- 
tinguishes one  vowel  sound  from  another.  The  resonance 
mould  may  be  shortened  more  than  an  inch,  by  the  ele- 
vation of  the  larynx  and  the  retraction  of  the  lips.  Sev- 
eral of  its  diameters  may  also  be  shortened  by  the  con- 
traction of  the  lateral  walls  of  the  larynx  and  pharynx, 
and  by  the  various  movements  of  the  epiglottis,  velum 
palati,  tongue,  lower  jaw,  and  lips.  Some  of  these  parts 
have  points  of  actual  contact,  thus  dividing  the  mould 
into  several  smaller  and  more  or  less  well-defined  com- 
partments with  or  without  communicating  passageways. 
Each  compartment  has  its  individual  vibrations,  and  it  is 
the  various  admixtures  of  the  resultant  tones  combined 
with  the  glottic  tone  that  produce  the  characteristic  ele- 
ments of  speech. 

For  the  sound  of  EB  in  feet,  the  mould  is  shortened  by 
the  elevation  of  the  larynx  and  the  retraction  of  the  hps, 
and  it  is  flattened  and  narrowed  in  the  linguo-palatal  re- 
gion by  the  elevation  of  the  tongue  and  its  contact  with 
the  lateral  molar  teeth.  Its  diameters  are  also  shortened 
in  the  region  of  the  ventricular  bands  and  the  arveni-  • 
glottic  folds.  ^ 

The  sound  of  A  in  ate,  requires  a  somewhat  longer 
mould  and  a  larger  labial  and  linguo-palatal  aperture  for 
the  beginning  of  the  sound,  and  for  the  ending  of  the 
sound  it  approximates  the  mould  for  the  sound  of  B. 

The  sound  of  Ah,  or  A,  in  father,  requires  a  still 
longer  mould  and  a  wider  aperture  in  the  labial  and  lin- 
guo-palatal regions. 

The  sound  of  Aw,  as  in  awe,  requires  a  still  lonsrer 
mould. 

In  the  sound  of  0  in  old,' the  long  diameter  of  the 
mould  is  considerably  increased  bv  lowering  the  larynx 
and  protruding  the  lips.  The  linguo-palatal,  pharyngeal, 
and  laryngeal  diameters  are  also  considerably  increased. 

In  the  sound  of  00  in  boot,  the  lips  are  somewhat 
farther  protruded  and  the  labial  aperture  diminished  in 
size. 

It  will  be  observed  that  for  the  six  physiological  vowel 
sounds,  named  in  their  order  as  above,  the  resonance 
mould  grows  progressively  longer  beginning  with  EEa.s 
Its  shortest  and  ending  with  00  as  its  longest  diameters. 

It  must  be  apparent  that  the  above  is  merely  a  brief 
outline  of  some  of  the  important  adjustments  of  the 
vowel  moulds,  and  that  a  precise  description  of  them,  for 
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even  a  single  vowel,  would  be  impossible,  because  they 
differ  not  only  in  different  individuals,  but  In  the  same 
individual  during  different  intellectual  and  emotional 
states  of  mind. 
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Ii^ 

i>   " 

t*  " 

>a 

Labials 

p 

B 

M 

Wh 

W 

Labio-dentals 

F 

V 

Full  voice. 

Llnguo-dentals 

Th' 

Tb- 

Think  thou. 

Anterior  llnguo- 

S 

i 

Some  zealous  sheep  leisurely  took 

palatals. 

Sh 

Zh 

down  nine  large  rails. 

T 

U 
L 
B 

ti 

Posterior  linguo- 

K 

G 

Nr 

Can  girls  bring  home  yeast? 

palatals. 

H 

V 

Vowels. 

Coalescents. 

a  a   le 

0     0     Id 

af    f  af  e 

or      f  or  e 

a  a  t 

Son 

ar    I  ar 

»      (  or 

a    a    1ms 
III 

go    OJKze 
66   look 

Ef    hST  e 
6f    h  gf 

oor    p  oor 
uf     p  uf  r 

t     ft 

e    e    TO 

a    up 

g   e    Ik 

Gonsonants. — There  are  twenty-three  so-called  conso: 
nant  sounds  in  the  English  language,  and  they  may  be 
classified,  as  in  the  accompanying  table,  first,  according 
to  the  particular  parts  of  the  resonance  mould  actively 
employed  in  their  production  (Fig.  3160),  and  secondly, 
according  to  the  character  of  the  sounds  (see  table).  It 
has  been  observed  that  the  sounds  of  the  five  consonants, 
P,  B,  M,  Wh,  and  W,  are  made  by  the  lips,  and,  therefore, 
they  have  been  classified  as  labials,  and  that  the  sounds  of 
B,  W,  and  jif  are  voiced  sounds  while  those  of  P  and  Wh 
are  voiceless  or  merely  breath  sounds.  The  sounds  of  F 
and  F  are  made  with  the  lower  lip  and  upper  teeth  and 
are  named  labiodentals,  the  first  one  being  a  voiceless, 


and  the  second  a  voiced  sound.  The  sound  of  Th,  as  in 
think,  and  Th,  as  in  thou,  are  made  with  the  tip  of  the 
tongue  and  the  upper  teeth,  and  are  called  linguo-dentals, 
the  first  one  being  voiceless,  and  the  second  voiced. 

The  sounds  of  8,  Z,  Sh,  Zh,  T,  D,  N,  L,  and  R  are 
made  by  the  tongue  and  the  anterior  portion  of  the  hard 
palate,  and  are  called  anterior  linguo-palatals,  the  8,  8h, 
and  T  being  voiceless,  and  the  Z,  Zh,  D,  N,  L,  and  R 
being  voiced. 

The  sounds  of  K,  O,  Ng,  E,  and  Y  are  made  by  the 
dorsum  of  the  tongue  and  the  velum  palati,  and  are 
called  posterior  linguo-palatals,  the  -BT  and  fi^  being  voice- 
less, and  the  (?,  Ng,  and  Y  being  voiced.  In  consider- 
ing the  elements  of  speech  it  must  be  borne  in  mind  that 
the  names  of  the  letters  of  the  alphabet  do  not  always 
indicate  the  sounds  of  the  letters.  For  instance,  the  let- 
ter B  is  composed  of  two  elementary  sounds,  B  and  E ; 
0  is  composed  of  three  elementary  sounds, — B.  Zh,  and 
E ;  and  the  letter  W  is  composed  of  six  elementary 
sounds, — IMMyoo.  Hence  it  has  been  found  necessary  to 
construct  an  alphabet  of  sounds.  This  was  done  in  1837 
by  Dr.  Neil  Arnott,  and  his  alphabet  was  modified,  dur- 
ing the  last  decade,  by  Dr.  John  Wyllie,  of  Edinburgh, 
who  gave  it  the  name  of  physiological  alphabet.  It  is 
reproduced  here  with  some  important  additions  and  al- 
terations. This  revised  physiological  alphabet  contains 
forty -four  sounds,  and  it  will  be  found  useful  as  a  stand- 
ard for  comparison  in  cases  of  marked  defective  speech. 

Registers  of  tlie  Voice. — The  singing  voice  has  a  certain 
range  of  pitch  that  seems  to  be  adapted  to  a  fixed  adjust- 
ment of  the  larynx,  and  in  order  to  increase  the  range  of 
pitch  it  is  necessary  to  make  a  somewhat  different  ad- 
justment. These  changes  are  accomplished  chiefly  by 
the  action  of  the  extrinsic  muscles,  and  in  going  from  one 
adjustment  to  another  it  has  seemed  to  be  necessary  to 
make  a  slight  break  in  the  voice.  This  fact  has  given  rise 
to  the  so-called  upper,  lower,  and  middle  registers  of  the 
voice,  each  register  having  its  own  particular  adjustment 
of  the  larynx,  and  being  separated  by  a  more  or  less 
marked  interruption  of  the  tone,  consequent  upon  the 
readjustment  of  the  laryngeal  mechanism.  One  great 
test  of  thfe  excellence  of  a  vocal  method  seems  to  be  its 
power  to  enable  the  singer  to  make  the  readjustments  for 


F  and  V. 


Sh  and  Zh. 


T  and  D. 


E. 
FIG.  3160.— Showing 
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Approximately  the  Position  of  the  Organs  in  the  Articulation  ol  the  English  Consonant  Sounds. 
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the  different  registers  with  tiie  least  possible  interruption. 
If  these  interruptions  or  breaks,  as  they  are  named,  could 
be  eliminated  entirely  there  would  be  no  necessity  for  the 
use  of  the  term  registers,  and  this  is  the  position  taken 
by  many  of  the  best  vocalists  and  physiologists.  It 
seems  entirely  within  the  bounds  of  reason  to  suppose 
that,  in  the  thoroughly  trained  larynx,  the  various  ad- 
justments of  its  parts,  complicated  though  they  may  be, 
would  be  accomplished  with  sufficient  smoothness  to  en- 
able the  singer  to  go  from  the  lowest  to  the  highest  pitch 
with  no  appreciable  break,  and  that  there  would  there- 
fore be  but  one  vocal  register. 

The  Falsetto  Voice. — The  thin  upper  tones  of  the  voice, 
containing  no  appreciable  resonance  from  the  chest  or 
other  large  resonance  chambers,  have  been  named  the 
falsetto  or  false  voice,  in  contradistinction  to  the  well- 
rounded  voice  resulting  from  a  combination  of  the  laryn- 
geal with  all  the  various  resonance  tones.  The  name  for 
this  quality  of  voice  is  unfortunate,  because  it  has  its 
place  both  in  singing  and  in  speaking,  and  it  differs  from 
the  so-called  true  voice  only  in  the  fact  that  it  contains 
fewer  of  the  resonance  tones. 

Whispering. — Another  quality  of  voice  that  must  be 
considered  is  that  of  whispering.  It  is  also  the  result  of 
a  combination  of  laryngeal  with  resonance  vibrations. 
But  the  laryngeal  tones  arise  from  a  free  eiflux  of  breath 
through  a  comparatively  open  glottis,  and  it  is  quite 
probable  that  the  ventricular  bands  also  take  some  part 
in  this  fricative  sound.  The  laryngeal  vibrations,  how- 
ever, are  not  of  such  a  nature  as  to  set  up  additional  vi- 
brations in  all  the  resonance  chambers.  The  whispering 
voice,  therefore,  is  the  result  of  fricative  laryngeal  vibra- 
tions re-enforced  by  imperfect  resonance  vibrations. 

Dej'ectim  Speech. — In  the  majority  of  cases  the  immedi- 
ate cause  of  defective  speech  is  a  faulty  construction  of 
the  moulds  of  speech.  The  remote  causes  are  often  more 
difficult  to  determine.  In  their  origin  they  are  either 
central  or  peripheral,  and  cases  of  long  standing  are  both 
central  and  peripheral.  A  cleft  palate,  for  instance,  al- 
ways results  in  defective  speech,  and  the  primary  cause 
is  peripheral,  but  the  effort  to  adapt  the  faulty  organs 
to  the  requirements  of  speech  develops  a  defective  action 
in  the  motor  and  auditory  centres  of  the  brain  which 
mai-ks  the  case  as  coming  under  the  head  of  both  a  cen- 
tral and  a  peripheral  affection.  The  central  affection,  of 
course,  is  purely  functional,  but  it  is  often  exceedingly 
difficult  to  eradicate.  The  patient  must  be  taught  to 
make  correct  moulds,  and  it  has  been  found  that,  when 
the  peripheral  organs  are  intact,  a  frequent  repetition  of 
ttiis  process,  continued  for  a  sufficiently  long  time,  will 
correct  the  faulty  cerebral  action  and  improve  the  habits 
of  speech. 

Stammering.  — A  somewhat  less  frequent,  though  more 
distressing,  affection  of  speech  is  stammering.  Its  pri- 
mary cause  may  also  exist  in  the  peripheral  organs,  but 
it  is  more  often  of  cerebral  origin.  So  complicated  are 
the  nervous  processes  of  speech  that  the  only  wonder  is 
that  the  disorder  is  not  more  common.  The  motor  proc- 
esses of  normal  speech  are  for  the  most  part  automatic, 
and  a  slight  weakening,  for  any  reason  whatever,  of  a  sin- 
gle muscle  or  nerve,  even  for  an  instant,  may  completely 
destroy  for  the  time  being  the  automatic  action.  This 
leads  to  a  confusion  of  mind  more  or  less  pronounced, 
which  in  turn  makes  extremely  possible  a  speedy  repeti- 
tion of  the  faulty  action,  the  consciousness  of  the  utter 
lack  of  power  to  control  the  niechanisms  of  speech  soon 
follows,  and  thus  the  stammering  habit  becomes  fixed. 
No  two  cases  of  stammering  are  exactly  alike,  and  there- 
fore the  scientific  treatment  of  the  affection  should  in- 
clude a  knowledge  of  the  various  methods  for  ascertaining 
the  abnormal  mental  and  physical  conditions  giving  rise 
to  the  affection.  In  other  words,  as  in  faulty  machin- 
ery of  any  kind,  the  weak  points  should  be  found  and 
the  remedy  applied  directly  to  them. 

The  normal  automatic  action  of  the  organs  must  be  re- 
stored, and  this  can  be  accomplished  only  by  slow  stages 
through  the  intermediation  of  voluntary  action.  The 
patient  must  first  learn  to  recognize,  through  the  audi- 
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tory  and  perceptive  centres  of  the  brain,  the  nature  of 
normal  speech,  and  then  he  must  learn  to  recognize  the 
sensations  attendant  upon  the  motor  processes  of  speech. 

Q.  Hudson  Makuen. 

LAS  CRUCES.     See  New  Mexico. 

LAS   VEGAS   HOT  SPRINGS.— San  Miguel  County, 

New  Mexico. 

Post-Office. — Las  Vegas  Hot  Springs.    Hotel. 

Access. — ViS  Atchison,  Topeka  and  Sante  Fe  Railroad 
to  Las  Vegas,  thence  by  branch  line  six  miles  to  springs. 
Through  Pullman  sleeping-cars  pass  Las  Vegas  twice  a 
day  in  both  directions.  These  springs  are  situated  upon 
the  southeastern  slope  of  the  Santa  Fe  range  of  the  Rocky 
Mountains  at  an  altitude  of  6,767  feet  above  the  sea -level. 
They  are  about  forty  in  number,  and  vary  in  temperature 
from  ice-cold  to  very  hot,  the  thermal  springs  ranging 
from  110°  F.  to  140°  F.  The  following  analysis  of  the 
waters  of  the  largest  of  the  latter,  flowing  1,250  gallons 
per  hour,  was  made  by  Dr.  Walter  L.  Haines,  professor 
of  chemistry  at  Rush  Medical  College,  Chicago : 

Spring  No.  6  (Las  Vegas  Hot  Spuing  s). 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Calcium  carbonate 0.89 

Magnesium  carbonate .15 

Sodium  carbonate 8.38 

Potassium  carbonate .28 

Sodium  sulpbate 3.35 

Sodium  cbloride U.68 

Silica 3.50 

Alumina .10 

Volatile  and  organic  matter .32 

Lithium  carbonate Traces. 

Sodium  bromide Traces. 

Total 31.65 

In  its  chemical  composition  this  water  resembles  in 
many  respects  that  of  the  famous  hot  springs  of  Toep- 
litz,  in  Austria.  The  water  is  conducted  to  a  commo- 
dious bath  house,  where,  under  supervision  of  the  resideijt 
physician,  all  varieties  of  baths  are  administered  by  a 
corps  of  competent  assistants.  The  baths  are  said  to 
have  accomplished  excellent  results  in  rheumatism,  gout, 
and  diseases  of  the  skin  and  lymphatic  system.  Mud 
baths  are  a  special  feature  and  are  used  in  obstinate  or 
neglected  cases.  This  vicinity  partakes  in  a  large  degree 
of  the  magnificent  climatic  conditions  prevailing  in  New 
Mexico.  The  average  humidity  of  New  Mexico,  as 
shown  by  the  recent  reports  of  the  United  States  Signal 
Service,  varies  from  29  to  43  per  cent,  according  to  local- 
ity—as compared  with  73  per  cent,  for  New  York  City, 
73  per  cent,  for  New  England,  74  per  cent,  for  the  Mid- 
dle Atlantic,  and  79  per  cent,  for  the  Southern  Atlantic 
States.  The  climate  here  is  peculiarly  adapted  to  pei-- 
sons  afflicted  with  hay  fever,  bronchial  asthma,  and  most 
forms  of  throat  and  lung  diseases.  The  rarity  of  the  air, 
caused  by  the  high  elevation,  renders  this  region  unfa- 
vorable for  cardiac  affections.  Among  the  many  attrac- 
tions surrounding  the  Las  Vegas  Hot  Springs  may  be 
mentioned  the  magnificent  mountain  scenery,  the  beauti- 
ful drives,  and  the  unrivalled  opportunities  for  fishing 
and  hunting.  The  Montezuma  is  a  first-class  hotel, 
affording  comforts  and  conveniences  to  meet  the  most 
exacting  demands.  It  has  accommodations  for  250 
guests.  Jarne^  K.  Crook. 

LATERAL  CURVATURE  OF  THE  SPINE;  SCOLIO- 
SIS.—The  various  definitions  of  lateral  curvature  fail  6t 
their  object  in  so  far  as  they  limit  themselves  to  a  de- 
scription of  its  superficial  features  and  do  not  emphasize 
those  which  are  fundamental  to  the  condition.  All  dis- 
tortions of  the  trunk  cannot  be  classified  as  scoliosis,  but 
only  that  type  of  deformity  which  has  for  its  distinctive 
feature  a  permanent  asymmetrical  distortion  of  the  spine, 
in  rotation  and  in  lateral  deviation,  resulting  in  an  asym- 
metry of  the  two  lateral  halves  of  the  trunk.    Lateral 
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curvature  may  therefore  be  defined  as  a  permanent  asym- 
metrical distortion  of  the  trunk  in  which  the  spine  plays 
the  fundamental  part. 

In  its  initial  stages  the  deformity  differs  from  the  vari- 
ous normal  positions  of  the  figure  only  in  the  origin  of 
these  positions  and  in  the  permanency  of  any  given  one 
of  them.  In  the  more  advanced  stages  the  distortions 
become  more  pronounced  in  character,  and  their  perma- 


FiB.  3161.— Experiment  Showing  Lateral  Bending. 

nency  or  resistance  to  correction  is  caused  by  the  alter- 
ations in  structure  consequent  upon  the  adaptive  changes 
which  occur  during  growth. 

The  movements  of  the  spine  which  are  in  a  pure  ante- 
ro-posterior  plane  do  not  produce  asymmetry  of  the  figure 
since  the  two  halves  move  symmetrically.  The  move- 
ments of  the  spine  which  result  in  asymmetry  proceed 
from  lateral  bending  and  torsion,  effecting  those  changes 
in  figure  which  would  come  from  a  displacement  ot  the 
symmetrical  position  of  any  part  of  the  two  halves.  1  lie 
changes  which  occur  in  lateral  curvature  may  be  classed 
as,  first,  the  spinal  or  those  affecting  the  spinal  column, 
which  may  be  designated  as  primary,  and,  second,  the 
figure  contour  changes  or  those  which  result  from  the  dis- 
placement of  the  spine,  and  which,  therefore,  may  be  re- 
garded as  secondary.  . 

We  have  already  said  that  these  changes,  both  spinal 
and  contour,  which  occur  in  lateral  curvature,  are,  in  the 
initial  stages,  normal  in  range  and  direction  but  abnor- 
mal as  to  origin  and  permanency.  We  will  now  describe 
what  these  changes  are;  and  first,  as  to  range  and  direc- 

'"The  two  primary  changes  which  occur,  namely,  lateral 
deviation  and  rotation,  are  distinct  and  can  be  studied 
separately,  although  clinically  they  are  always  found 
associated.  Since,  however,  they  are  not  always  asso- 
ciated in  the  same  relative  degree  (whence  result  the  vari- 
ous types  of  curves),  it  is  better  for  clearness  of  descrip- 
tion to  consider  them  independently.  .  tv.»  >,^„,q 
Lateral  Deviation.-The  lateral  deviation  is  the  bend- 
ing to  one  side  of  the  spine,  either  throughout  its  en  ire 
length  or  in  a  limited  section.  If  lateral  deviation  could 
be  regarded  as  a  pure  movement,  all  parts  of  the  verte- 
brJwould  lie  carii^Bd  equally  to  the  side,  so  that  a  hue 


drawn  through  the  centre  of  any  of  the  vertebrse  would 
be  in  the  direct  antero-posterior  plane  of  the  body.  This 
lateral  deviation  may  affect  any  portion  of  the  spine  and 
to  any  degree,  or  it  may  affect  two  different  portions  of 
the  spine  each  in  a  different  degree  and  in  a  different  di- 
rection. It  resembles  lateral  bending  in  that  it  is  a  move- 
ment in  the  lateral  plane ;  but  differs  in  that  it  is  a  bend- 
ing of  a  portion  of  the  spine  on  itself  without  necessary 
displacement  of  either  extremity,  whereas  lateral  bending 
is  a  bending  of  the  spine  to  one  side  on  the  pelvis,  away 
from  the  median  plane  of  the  body. 

notation. — Rotation  is  a  turning  on  the  vertical  axis 
of  all  the  vertebrfE  participating  in  the  curve;  the 
amount  of  displacement  for  each  vertebra  being  dif- 
ferent, and  being  greatest  at  the  middle  of  the  curve. 
The  axis  of  rotation  is  in  about  the  posterior  third 
of  the  vertebra,  the  movement  of  the  anterior  part  of 
the  vertebra  being  in  the  opposite  direction  from  that 
of  the  posterior.  The  length'  of  the  anterior  portion  in 
front  of  the  axis  of  rotation  being  greater  than  the  pos- 
terior, the  amount  of  deviation  from  the  normal  of  the 
bodies  is  necessarily  greater  than  that  of  the  spinous  proc- 
esses. The  rotation  of  the  spine  necessarily  involves 
those  parts  of  the  skeleton  which  are  attached  to  it,  as 
the  ribs,  and  the  result  may  be  seen  in  the  shape  of  the 
thorax.  If  rotation  occurred  as  a  distinct  movement,  the 
axis  of  its  rotation  would  then  remain  in  the  centre  of  the 
trunk,  the  bodies  would  describe  a  curve  upon,  one  side 
and  the  spinous  processes  a  curve  of  a  smaller  arc  on  the 
other.  This  rotation,  like  the  lateral  deviation,  may  af- 
fect the  whole  of  the  spinal  column,  or  only  a  portion,  or 
two  sections  in  different  directions. 

Although  these  two  distortions,  rotation  and  lateral 
deviation,  may  be   studied   independently,  it  must   be 


FIG.  3162.— Experiment  Showing  Rotation. 

remembered  that  clinically  they  are  always  associated. 
Moreover,  they  are  always  associated  in  the  same  relation, 
in  that  the  rotation  of  the  bodies  is  always  toward  the 
same  side  as  the  deviation  of  the  column. 

It  is  necessary  to  remember,  in  relation  to  deviation  ana 
rotation,  that,  since  the  rotation  of  the  bodies  is  in  the 
same  direction  as  the  deviation  of  the  column,  the  degree 
of  divergence  of  the  body  of  any  vertebra  from  the 
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straight  line  or  midline  of  the  trunk,  is  the  amount  of 
lateral  deviation  of  the  column  at  this  point  plus  the 
amount  of  rotation ;  and  the  amount  of  departure  of  the 
spinous  processes  from  the  midline  (since  the  movement 
in  rotation  of  the  posterior  part  of  the  vertebra  is  in  the 
opposite  direction  from  that  of  the  anterior)  is  the  amount 
of  lateral  deviation  of  the  column  minus  the  rotation. 

Although  these  two  movements  are  always  associated 
clinically  they  are  not  associated  in  any  definite  degree  or 
proportion,  and  since  they  may  affect  any  part  of  the 
spine  to  any  degree  and  may  he  associated  in  different 
degrees,  there  is  allowed  the  widest  range  of  variation  in 
the  resulting  types  of  curves. 

The  8econda/ry  or  Contour  Changes.  —  The  secondary 
conditions  cannot,  like  the  primary,  be  studied  as  distinct 
and  definite  distortions,  since  they  consist  of  the  displace- 
ment of  the  parts  of  the  trunk  and  their  very  great  variety 
does  not  admit  of  a  definite  enumeration.  It  is  better, 
therefore,  to  study  these  with  reference  to  the  direction  of 
displacement  of  the  different  parts  which  may  be  af- 
fected. The  trunk  may  be  studied  in  its  lateral  plane  by 
the  position  of  the  head,  including  the  shape  of  the  neck, 
by  the  position  of  the  shoulders  and  scapulae,  and  by  the 
line  of  the  thorax,  etc. ;  and  in  the  horizontal  plane  by 


A.  Head  and  neck  (as  shown  by) : 
(a)  Line  of  trapezius. 

( 5 )  Position  of  head. 

(c)  Sterno-mastoid  muscle. 

B.  Shoulders. 

(a)  Level  (vertical  plane). 
(J)  Forward  inclination  (horizontal  plane). 
0.  Scapulae, 
(as)  Level  (vertical  plane). 
( J )  Distance  from  the  spine  (lateral  plane), 
(c)  Distance  from  the  middle  of  body  (lateral  plane). 
\d)  Prominence  (antero-posterior  plane). 

(1)  Position  relative  to  spine  (angle  of  inclination). 

(3)  Position  relative  to  underlying  ribs. 

D.  Line  of  thorax. 

(a)  Shape  of  side  of  thorax  and  waist. 

( J )  Arm-waist  angle. 

(c)  Relation  of  lower  ribs  to  crest  of  ilium. 

E.  Prominence  of  two  sides. 

(a)  Dorsal  region  (ribs). 

( b )  Lumbar  region  (transverse  processes  of  vertebrae 
and  erector  spinse  muscle). 

The  above  description  is  equally  applicable  to  changes 
occurring  in  the  normal  or  in  the  abnormal  condition 


FIG.  3163.-PosterIor  Viev  of  Scoliotic  Spine.    (Warren  Museum.)  no.  31fM.-Anterlor  View  of  Scoliotic  Spine.    (Wairen  Museum.) 


the  relative  prominence  of  the  back  at  any  level,  as  may  be 
manifested  in  the  dorsal  region  by  the  shape  and  position 
of  the  ribs,  and  in  the  lumbar  by  the  belly  of  the  erector 
spinae  muscle.  In  this  way  we  may  map  out  the  method 
of  examining  the  trunk  as  follows: 
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since  in  the  normal  the  same  asymmetrical  changes,  such 
as  lateral  deviation  and  rotation,  may  be  produced  by  the 
usual  and  ordinary  movements  of  the  spine. 

A  further  consideration  of  the  affection  called  latei'al 
curvature  leads  us  to  a  study  of  those  conditions  which 
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distinguish  it  from  the  normal,  viz.,  its  origin  and 
permanency.  This  permanency  is  occcasioned  by  the 
changes  in  structure  which  occur  particularly  in  bone 
but  may  also  occur  in  ligaments  and  muscle,  and  they 
are  the  result  of  the  altered  relations  of  the  parts  conse- 
quent upon  the  distortions  of  lateral  deviation  and  rota- 
tion. Since  these  changes  occur  during  the  formative 
period  of  growth  and  conform  to  those  malpositions  of  the 
spme  which  are  constantly  assumed,  they  illustrate  the 
law  that,  during  growth,  structures  adapt  themselves  in 
shape  to  positions  in  which  they  are  held. 

These  structural  changes  may  be  considered  as  they  are 
seeti  in  the  bones,  the  ligaments,  and  the  muscles. 

Changes  in  bone  are  seen  in  the  thickness  of  the  bodies 
of  the  vertebrae,  these  being  wedge-shaped  instead  of 
having  an  even  thickness;  there  is  also  a  twist  in  the 
antero-posterior  axis,  so  that  a  straight  line  drawn 
through  the  vertebra  does  not  intersect  it  into  two 
equal  halves.  Accompanying  these  changes  in  the  ver- 
tebrae are  alterations  in  the  shape  of  the  ribs,  consist- 
ing of  an  increase  of  the  angle  behind  on  the  side  of 
rotation,  and  a  flattening  of  the  corresponding  portion 
on  the  opposite  side,  with  an  increase  in  prominence 
in  front,  so  that  the  long  diameter  of  the  chest  is  oblique 
instead  of  lateral. 

Accompanying  these  changes  in  the  shape  of  the  bony 
parts  of  the  trunk  are  the  adaptive  changes  in  the  length 
of  ligaments,  which  become  shorter  on  the  concave,  and 
longer  on  the  convex  sides,  thus  serving  to  hold  the  spine 
in  this  position.  It  is  also  to  be  remembered  that  after 
long  continuance  in  malpositions  there  are  adaptive 
changes  in  the  length  of  the  muscles. 

Etiology. — Many  theories  have  been  advanced  from 
time  to  time  in  reference  to  the  etiology  of  this  condition, 
no  one  of  which  is  sufficient,  and  yet  each  is  of  value  in 
that  it  suggests  some  of  the  conditions  which  are  active 
either  in  the  initiation  or  in  the  increase  of  the  curve  al- 
ready developed,  and  a  mention  of  some  of  these  is  of 
importance  to  show  the  stages  through  wliich  this  part 
of  the  subject  has  passed.  One  of  the  theories  was  that 
of  unequal  growth  of  bone,  advanced  by  Hueter  and 
Engell,  who  based  their  views  on  the  distortion  in  the  ver- 
tebrae found  post  mortem,  but  which  is  now  known  to 
be  a  result  of  growth  while  the  spine  is  in  a  false  posi- 
tion. Another,  advanced  by  Guerin,  was  that  the  distor- 
tion was  due  to  a  spasmodic  muscular  actibn.  Tenotomy 
and  myotomy  on  the  concave  side  have  been  performed 
for  this,  the  shortening  and  contraction  of  the  muscles 
being  mistaken  for  muscular  spasm.  Eulenberg  upheld 
the  theory  of  muscular  action,  but  regarded  it  as  an  un- 
equal action  due  rather  to  weakness  than  to  spasm,  be- 
lieving that,  as  muscular  action  is  necessary  to  keep  the 
body  erect,  if  it  is  defective  in  one  direction,  distortion 
will  occur.  Although  a  weakened  muscular  tone  un- 
doubtedly plays  a  very  influential  part  in  some  cases,  yet 
in  the  vast  majority  unilateral  weakness  cannot  be  proved 
to  exist. 

Another  theory  was  that  of  the  superincumbent  weight, 
and  this  theory,  urged  by  Rosa  and  Volkmann,  received 
much  support.  It  was  based  on  the  supposition  that  the 
weight  of  the  superimposed  parts  falling  upon  the  sup- 
porting vertebrae,  exerted  a  force  which  caused  the  rota- 
tion and  deviation  of  the  spinal  column.  Undoubtedly 
this  is  a  most  powerful  factor  when  a  curve  is  once  es- 
tablished, but  experiments  have  shown  that  superincum- 
bent weight  placed  upon  the  normal  spine  does  not  cause 
rotation  until  the  spine  has  already  been  forced  out  of 
position.  Moreover,  this  afl:ection  is  found  in  the  hori- 
zontal vertebrate  animals  in  whom  there  can  be  no  super- 
incumbent weight  upon  the  spine,  and  it  is  also  not  es- 
pecially prevalent  among  the  races  who  are  accustomed 
to  carrying  weights  upon  the  head.  Therefore,  this  con- 
dition cannot  be  regarded  as  due  to  any  one  factor  hav- 
ing a  specific  action  on  the  spine,  but  rather  as  the  result 
of  the  combined  influence  of  many  conditions  acting  more 
or  less  continuously  or  frequently. 

Lateral  curvature  is  a  vice  of  development,  and  a  study 
of  the  etiology  is  the  study  of  the  influential   factors 


which  result  in  the  development  of  the  asymmetrical  in- 
stead of  the  symmetrical  form.  It  is  a  well-recognized 
tact  that  bone,  during  the  period  of  growth,  or  in  certain 
pathological  states,  may  be  moulded  into  various  un- 
usual shapes  by  pressure;  and  therefore  if  we  have  as  in 


Fig.  3165.— Lateral  Curvature  after  Empyema. 

lateral  curvature,  a  condition  of  plastic  bone  coupled  witk 
a  position  of  distortion  of  the  spine  and  appendages,  either 
constantly  or  so  frequently  assumed  as  to  exert  an  unequal 
pressure  upon  the  vertebrae,  we  have  conditions  which 
may  result  in  asymmetrical  growth  and  the  formation 
of  a  permanent  deformity. 

Recognizing  the  fact  that  one  of  the  essential  factors  in 
the  development  of  lateral  curvature  is  the  presence  of 
plastic  structures,  the  further  consideration  of  the  etiol- 
ogy of  this  deformity  is  the  study  of  the  conditions  which 
result  in  the  assumption  and  maintenance  of  any  one  mal- 
position by  the  individual. 

The  factors  which  bring  about  malpositions  may  be  di- 
vided into  (1)  those  in  which  there  is  a  physical  defect  as 
an  apparent  cause,  and  (2)  those  in  which  there  is  ho 
sufficient  physical  defect,  tlie  deformity  resulting  rather 
from  many  conditions  of  environment  which  tend  to  pro- 
mote bad  attitudes.  When  the  habit  of  malposture  is 
once  established,  the  factors  of  muscular  weakness  and 
superincumbent  weight  have  a  tendency  toward  exag- 
gerating the  condition. 

These  etiological  conditions  may  be  tabulated  as  fol- 
lows: 1.  Physical  defects,  such  as  {a)  paralysis,  (b)  loss 
of  linjb,  (c)  empyema,  {d)  torticollis,  (e)  static  defects, 
(/)  defective  vision,  etc.  2.  Habits  of  posture  as  in- 
fluenced by  {a)  occupation  or  recreation,  (5)  general 
environment  (school  desks,  etc.),  (c)  effect  of  clothing, 


459 


Iiateral  Curvature  of 
of  tbe  Spine. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


etc.  3.  Muscular  weakness,  and  4.  Superincumbent 
weight,  when  combined  with  the  above-enumerated 
conditions. 

Among  the  physical  defects  may  be  mentioned  those  of 
loss  of  arm,  causing  unequal  distribution  of  weight ;  tho- 


FiG.  3166,— Showing  the  Effect  of  a  Belt  on  a  Slight  Curve. 

racic  disease,  as  empyema,  with  incomplete  lung  expan- 
sion, resulting  in  the  unequal  development  of  the  two 
sides  of  the  thorax ;  static  condition,  as  short  leg,  giving 
unequal  pelvis;  paralysis,  giving  unequal  muscular  sup- 
port, etc. 

Among  habits  of  posture  are  such  as  standing  on  one 
foot,  standing  or  sitting  in  one  position,  exercise  in  a  con- 
stantly bad  position,  continued  use  of  one  arm,  etc.  As 
an  illustration  of  faulty  environment  may  be  mentioned 
the  improper  arrangement  of  clothing,  making  undue 
pressure  upon  one  or  the  other  shoulder,  position  of  the 
child's  desk  with  reference  to  the  teacher,  improperly 
constructed  school  seats,  etc.  f    f     j 

In  the  conditions  of  health  and  muscular  tonicity  one 
hnds  the  habit  of  malposition  much  less  frequent  tlian  in 
the  condition  of  muscular  tire  and  muscular  weakness 
It  IS  not  to  be  expected  that  a  young  and  growing  child 
shall  always  preserve  a  correct  posture,  but,  on  the  other 
hand,  a  child  does  not  habituallv  assume  any  one  particu- 
lar bad  posture  without  some  cause,  and  so  for  this  rea- 
son the  factor  of  muscular  weakness  becomes  etiologicallv 
important  when  combined  with  those  conditions  which 
induce  malpostures. 

In  the  same  way  the  factor  of  superincumbent  weight 
acting  upon  a  spine  already  in  a  position  of  deviation  and 
rotation,  furnishes  a  powerful  additional  force  to  the  in- 
crease of  the  distortion  already  established 

•   T?"  f}?^°^.y  <=?;?•  tlieref ore,  be  graphically  represented 
in  the  following  diagram : 
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ration. — A  convenient  classification  of  these 
cases  is  based  upon  the .  stage  of  their  development, 
since  the  process  is  a  continuous  one  and  the  case  repre- 
sents like  conditions  in  all  the  phases  of  its  course,  show- 
ing a  difference  only  in  the  degree  of  severity.  The 
record  of  the  case  gives  the  location  and  character  of  the 
distortion,  and  it  is  not  necessary,  therefore,  to  resort  to 
an  arbitrary  classification  in  order  to  define  the  location 
of  the  deformity.  Although  this  division  into  stages 
must  be  more  or  less  arbitrary,  since  the  condition  is 
progressive,  yet  it  enables  one  to  record  in  general  how 
much  of  a  change  has  taken  place,  and  is  of  value  as 
an  indication  for  treatment  as  well  as  in  the  prognosis. 

We  may  therefore  divide  lateral  curvature  into  three 
stages:  1.  The  postural,  in  which  the  curves  are  flexible 
and  there  is  no  evidence  of  osseous  change ;  2.  The  struc- 
tural, in  which  the  curves  are  flexible  but  in  which  there 
is  an  evident  osseous  change;  3.  The  fixed  curves  of 
marked  severity,  in  which  there  is  little  or  no  flexibility. 

The  conditions  found  in  the  different  groups  are:  1. 
Postural ;  showing  (a)  slight  changes  in  contour,  (b)  slight 
degrees  of  lateral  deviation  and  rotation,  (c)  easy  correc- 


FiG.  3167.- Showing  the  Condition  in  a  Postural  Case  of  Lateral 
Curvature  of  the  Spine. 

tion  or  over-correction,  (O)  asymmetry  in  flexibility.  2. 
Structural ;  (a)  pronounced  changes  in  contour  outline,  (b) 
permanent  lateral  deviation  and  rotation  of  the  spine,  (c) 
correction  and  over-correction  not  possible,  (d)  evidence 
of  bone  changes.    3.  Fixed ;  (as)  marked  contour  changes, 
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(5)  extreme  degrees  of  lateral  deviation  and  rotation,  (e) 
correction  not  possible,  id)  evidences  of  extreme  bone 
changes,  (e)  inflexibility. 

Age  of  Appearance. — Congenital  cases  have  been  re- 
ported.    They  are,  however,  so  very  rare  that  they  are 


Fig.  3168  —Showing  the  Condition  in  a  Structural  Case  of   Lateral 
Curvature  of  the  Spine. 

accounted  more  as  curiosities  than  of  importance,  and  are 
usually  associated  with  ante-natal  rickets,  or  else  with 
some  other  congenital  defect,  such  as  the  absence  of  ribs 
or  other  general  malformations.  A  certain  number  of  in- 
stances are  brought  to  the  physician's  notice  in  infants  of 
the  age  of  a  few  months.  In  the  majority  of  these  cases 
it  is  found  that  the  deformity  is  caused  by  holding  or 
carrying  the  child  in  one  position,  so  that  it  is  practically 
moulded  into  this  shape.  As  an  instance  of  this  may  be 
mentioned  the  case  of  an  infant  of  six  months,  with  a 
distinct  lateral  curve,  which  was  apparently  caused  by 
keeping  the  child  during  the  greater  part  of  the  day 
propped  in  the  corner  of  a  sofa,  the  curve  of  the  spine 
fitting  the  position  it  assumed  while  in  this  place. 

In  the  maiority  of  instances  the  cases  are  brought  to 
notice  during  the  period  of  rapid  growth.  Different  sta- 
tistics which  have  been  collected  with  reference  to  the 
time  of  appearance  apparently  group  themselves  into 
two  periods,  that  of  the  first  growth,  about  the  age  of 
eight  or  nine,  and  that  of  the  second,  between  the  ages 
of  eleven  and  fifteen,  depending  somewhat  upon  the  sex. 
Undoubtedly  many  of  the  cases  really  date  from  a  time 
previous  to  their  discovery,  but  since  an  increase  is  more 
likely  to  occur  at  a  time  when  the  structures  are  m  the 
most  plastic  condition,  and  at  a  time  when  the  strength 
of  the  child  is  taxed  by  the  process  of  growth,  it  is  natural 
that  the  affection  should  be  first  recognized  at  such  time^ 
One  may  look  for  the  rapid  development  of  the  curves 
during  these  times  of  growth,  and  for  a  decrease  m  the 


rapidity  of  their  progress  after  tlie  period  of  growth  is 
over  and  the  bones  have  become  hard. 

Influence  of  Sex. — By  far  the  largest  number  of  cases 
are  found  in  girls,  and  this  is  undoubtedly  due  to  their 
more  restricted  environment,  to  their  less  general  partici- 
pation in  athletic  exercises,  and  to  their  weaker  muscular 
condition.  The  deformity  is  often  seen,  however,  in  ro- 
bust boys,  frequently  among  those  who  are  devoted  to  a 
special  form  of  athletics,  and  such  cases  often  develop  to 
an  unusual  degree  of  severity. 

Symptoms. — The  subjective  symptoms  in  this  affection 
are,  as  a  rule,  slight,  and  more  frequently  there  are  none. 
They  are  sometimes  seen  in  the  severer  cases  in  which 
the  unequal  distribution  of  weight  would  seem  to  play  a 
factor,  giving  a  greater  muscle  strain  and  muscle  tire. 
When  present  they  usually  consist  of  easy  fatigue  and 
irritability,  and  are  such  as  would  ordinarily  accompany 
a  general  muscular  insufficiency,  rather  than  a  particu- 
lar spinal  lesion.  At  times,  however,  in  cases  with  very 
marked  deformity,  pain  referred  to  the  concave  side  is  a 
troublesome  feature. 

Record. — In  the  recording  of  lateral  curvature  there  are 
two  features  to  bear  in  mind,  first,  the  changes  in  the  con- 
tour of  the  figure  caused  by  relative  displacement  of 
parts,  and  second,  the  changes  which  are  seen  in  the  spine 
and  the  bony  framework  of  the  trunk.  It  is  best  to  keep 
this  distinction  in  mind,  since  in  the  one  we  need  only 
graphic  reproduction  to  show  the  character  and  general 
amount  of  such  change,  while  in  the  other  we  must  take 
as  accurate  measurements  as  possible  to  show  the  amount 
of  departure  from  the  normal.     Records  may  be  taken  in 


FlS   3169  -Showing  the  Condition  in  a  Severe  Fixed  Case  of  Para- 
lytic Origin. 

either  the  standing  or  the  lying  position,  each  having  its 
advantages,  and  each  being  of  value  both  for  itselt  and 
for  comparison  with  the  other. 

The  upright  position,  in  that  it  is  the  usual  position  and 
represents  the  greatest  curve,  gives  the  more  Poetical 
record.     On  the  other  hand,  the  conditions  in  standing 
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bring  in  the  element  of  fatigue,  rausculai-  action,  volun- 
tary effort,  superincumbent  weight,  etc. — factors 
which  are  more  liable  to  vary  at  subsequent  meas- 
urements. The  recumbent  position  gives  a  record 
under  conditions  less  liable  to  variation  and  easier  to  re- 
produce. The  curve  is,  of  course,  least  marked  when  the 
patient  assumes  this  position,  but  the  record  is  for  this 
very  reason  not  the  one  which  represents  the  real  de- 
formity. The  differ- 
ence in  measurements 
taken  by  the  two 
methods  is  approxi- 
mately an  indication 
of  the  amount  of 
flexibility. 

The  problem  is  to 
put  into  some  gra- 
phic form  the  vari- 
ous changes  which 
occur,  and  methods 
too  numerous  to  men- 
tion have  been  de- 
vised for  this  pur- 
pose. All  methods 
have  an  element  of 
error  and  bring  in 
the  factor  of  personal 
skill,  and  since  it  is  a 
measurement,  not  of 
a  mathematical  cer- 
tainty, but  of  a  Con- 
di t  i  0  n  changeable 
within  certain  limits, 
it  is  well  to  have  a 
number  of  forms  of 
graphic  representa- 
tion from  which  an 
average  may  be 
taken.  All  the  meth- 
ods may  be  gathered 
under  a  few  groups 
according  to  the  prin- 
ciples whicli  were 
used.  These  groups 
are :  {a)  Measuring 
machines,  Ifi)  outline 
tracings,  (c)  photog- 
raphy, and  0)  meas- 
urements. 

Measuring  Ma- 
chines.  — Of  these  that 
of  Zander  may  stand 
as  the  type,  being  the 
most  complete.  The 
method  used  in  ma- 
chines of  this  kind  consists  in  some  means  of  fixing 
the  patient  in  position  by  clamps  co  prevent  any  move- 
ment while  the  measurements  or  tracings  are  being 
taken,  and  some  device  for  recoi'ding  bv  measurement 
the  relative  position  of  the  parts,  and  transferring  the  re- 
sults m  such  a  way  to  paper  as  to  have  a  reproduction  in 
drawmg  of  the  trunk  in  either  a  full  or  a  reduced  size 
These  machmes  are  complete  and  accurate,  but  they  are 
expensive  and  demand  some  skill  in  manipulation,  which 
IS  particularly  needed  in  any  device  using  clamps  to  fix 
the  patient,  the  danger  being  that  of  displaciilg  the  pa- 
tient from  his  natural  position. 

Outline  Tracings.— Of  this  the  Pantagraph  is  the  best 
illustration  and  consists  of  a  device  by  which  the  move- 
ments of  the  recording  pencil  drawn  over  the  patient  are 
reproduced  on  paper.  Other  forms  of  the  same  method 
are  that  of  the  old-fashioned  lead  tape,  and  such  tracing 
machines  as  that  of  Weigel  which  is  used  only  for  rota 
tion.  These  have  the  advantage  of  being  simple  and  in- 
expensive and  of  not  requiring  any  special  skill  in  their 
use,  but  movement  on  the  part  of  the  patient  when  the 
pencil  IS  drawn  over  the  skin  is  apt  to  impair  the  accu- 
racy of  the  record. 
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Plwtography  has  certain  advantages  to  recommend  it 
for  general  use.  It  gives  all  the  outlines  of  the  figure 
and  the  deviation  of  the  spine  which  is  obtained  by  other 
methods.  It  enables  the  record  to  be  taken  without  tlie 
clamping  of  the  patient  in  position,  and  it  has  the  advan- 
tage of  rapidity  so  that  tlie  element  of  muscular  fatigue 
does  not  come  in.  If  a  screen  is  placed  behind  the  pa- 
tient, this  can  also  be  used  for  the  measurement  of  .such 

deviations  as  are  in 
the  lateral  plane.  It 
is  necessary,  how- 
ever, to  have  the 
patient  stand  dii-ectly 
in  front  of  and  per- 
pendicular to  the 
camera,  otherw  ise 
the  view  is  a  combi- 
nation of  the  back 
and  side  positions. 

The    method    of 
measurement    is     re- 
stricted to  the  record- 
ing of   the  displace- 
ment of    such  bony 
prominences    as   can 
be  measured,  and  is, 
therefore,  practical!}'- 
a  measurement  of  the 
deviation  of  the  spine 
as  is  shown  by  the 
line  of   the    spinous 
processes.     This  can 
be  measured  either  as 
the  deviation  of  the 
spine    from    a    line 
diawn    between    its 
two  e.xtremities — as, 
for  instance,  the  sev- 
enth  cervical   verte- 
bra and  the  fold  of 
the  buttock,  showing 
the  deviation  of  the 
spine    from  its  own 
axis;     or  it    can    be 
measured  as  the  de- 
viation   from    the 
plumb  line  intersect- 
ing one  extremity  of 
the    spine,    showing 
both  the  deviation  of 
the    spine    and    the 
amount  of  displace- 
ment  of    the   shoul- 
ders on  the  pelvis. 
.  A  record  is  made 

of  the  point  at  which  the  spine  leaves  the  straight  line,  • 
its  point  of  maximum  departure,  and  its  point  of  return; 
and  in  the  case  of  a  double  curve  the  lower  one  is 
measured  with  reference  to  the  same  points.  These 
points  may  be  designated  either  by  the  number  of  the 
vertebra  or  by  measurements  in  distance  from  any  fixed 
point,  as,  for  instance,  the  seventh  cervical  vertebra  above 
or  the  level  of  the  posterior  spines  of  the  ilium  below. 
The  advantage  of  this  latter  is,  that  in  those  cases  in 
which  it  is  difficult  to  count  the  spinous  processes,  one 
has  a  more  ready  and  practical  method  of  comparing  sub- 
sequent tracings. 

The  methods  used  by  different  individuals  must  neces- 
sarily vary  according  to  the  means  at  hand  and  to 
the  individual's  preference.  When  the  more  expen- 
sive and  accurate  machines  can  be  had  there  is  no 
question  about  the  advisability  of  their  employment; 
otherwise  it  is  best  to  use  the  means  at  hand  which  are 
most  applicable  and  with  which  the  individual  is  most 
familiar. 

As  an  illustration  of  a  practical  method  the  following 
may  be  given :  Record  the  outline  changes  by  photog- 
raphy, either  with  or  without  the  screen.     Measure  the 


REFERENCE   HANDBOOK   OP  THE  MEDICAL   SCIENCES. 


liatcral  Curvature  of 
the  Spine. 


dist;ortion  of  the  spine  from  either  the  phiinb  line  ov  the 
midline  drawn  between  the  two  extremities.  In  either 
case  the  point  of  departure  from  the  straiglit  line  is 
noted  and  recorded,  both  by  its  distance  from  a  fixed 
point,  as,  for  instance,  the  seventh  cervical  vertebra,  and 
also  by  the  number  of  the  vertebra;  the  point  of  greatest 
deviation  of  curve  and  the  point  of  its  return  to  the  mid- 
line are  also  to  be  recorded  in  the  same  terms.  If  two 
curves  exist,  the  second  is  measured  in  the  same  way  as 
the  first.  These  measurements  are  taken  with  the  pa- 
tient in  the  erect  and  in  the  recumbent  positions,  the  dif- 
ference between  the  two  results  indicating  the  amount  of 
Datural  flexibility  of  the  curve.  Rotation,  as  shown  by 
the  prominence  of  the  ribs,  is  recorded  by  outline  trac- 
ings taken  perpendicular  to  the  liorizontal,  reproductions 
of  which  in  stilt  cardboard  may  be  verified  by  application 
to  the  body  of  the  patient.  Rotation  also  may  be  re- 
corded by  the  goniometer,  a  machine  for  measuring  the 
angle  of  inclination  of  the  most  prominent  and  of  the 
most  depressed  portions  of  the  trunk  at  any  given  sec- 
tion. 

Treatment. — The  rational  treatment  is  based  upon 
the  application  of  certain  principles  to  meet  needs  found 
in  the  individual  case.  In  general  these  needs  are  uni- 
form and  may  be  said  to  be,  first,  an  increase  in  flexibility, 
so  that  a  straighter  position  is  possible,  and  second,  the 
maintenance  of  this  improved  position  by  whatever 
means  is  most  practicable,  whether  it  be  that  of  muscu- 
lar development,  or  retention  by  apparatus,  or  both. 

The  treatment  should  alwaj'S  have  a  definite  object  in 
view  and  involves  the  consideration  of  (1)  the  various 
needs  to  be  met,  and  (2)  the  means  by  which  these  needs 
may  be  met.  The  application  of  the  principles  to  the  in- 
dividual case  will  necessarily  vary  with  the  facilities  at 
hand. 

The  measures  which  may  be  used  in  the  treatment  of 
lateral  curvature  are :  (1)  Preventive.  (3)  Forcible  correc- 
tion for  the  increase  of  flexibility ;  (a)  mechanical  or  pas- 
sive, (ft)  gymnastic  or  active.  (3)  Gymnastic  exercise  for 
muscle  building ;  (a)  for  definite  w-eak  muscle  groups  as 
in  paralysis,  (b)  for  general  improvement  of  muscle 
strength  (muscle  insufticiency),  (c)  for  readjustment  of 
muscle  control.  (4)  Apparatus;  (a)  preventive  of  faulty 
attitudes,   (b)  retentive,  by  the  application  of  pressure  to 


ditions  in  the  environment  of  the  child,  as  improper 
clothing,  school  desks,  etc.,  which  will  tend  to  induce 
habits  of  malposture.  In  this  connection  the  question  of 
school  seating  in  its  effect  upon  the  growing  child  de- 
serves especial  consideration. 

Fm'cible  Correction.- — Forcible  correction  has  for  its  ob- 
ject the  increase  of  flexibility  in  definite  regions  of  the 
spine  and  in  a  definite  direction,  in  order  to  make  possi- 
ble a  straighter  position  of  the  spine.  The  principle  is 
the  same  as  that  employed,  to  an  exaggerated  degree,  by 
contortionists  and  stage  dancers,  and  is  based  upon  the 
fact  that  structures  which  are  rhythmically  stretched  be- 
come lengthened. 

The  mechanical  (passive)  correction  has  for  its  princi- 
ple the  application  of  pressure  through  some  mechanical 
force,  and  in  that  it  eliminates  the  body  weight  and  mus- 
cular antagoni.sm  it  lias  the  advantage  of  being  directed 
more  definitely  toward  ligamentous  stretching,  and  it  also 
allows  the  application  of  the  force  more  accurately,  both 
as  to  its  direction  and  as  to  the  amount  used.  An  exam- 
ple of  machines  of  this  kind  is  that  of  the  screw  pressure 
first  originated  by  Hoffa.  In  such  the  patient  is  partially 
suspended,  the  hips  and  shoulders  are  held  by  clamps,  and 
the  pressure  is  applied  over  any  part  of  the  trunk  in  any 
direction  that  is  desired,  with  counter-pressure  exerted  in 
front  at  the  proper  places  so  as  to  exert  a  lateral  or  rotat- 
ing force.  It  is  neces.sary  in  this  that  the  two  ends  of 
the  curves  shall  be  fixed  as  nearly  as  possible,  that  there 
shall  be  a  certain  amount  of  suspension,  and  that  the  ro- 
tation pressure  shall  have  its  counter-points  in  such  places 
as  shall  not  cause  compression  of  the  chest. 

The  employment  of  apparatus  for  increasing  flexibility 
has  been  carried  to  the  point  nearest  to  perfection  by 
Schulthess,  who  has  devised  numerous  machines  for  the 
application  of  pressure,  some  of  which  employ  the  prin- 
ciple of  the  pendulum  movement  in  which  the  weight  of 
the  body  is  used  as  an  additional  force  either  to  make 
pressure  or  to  bend  the  spine  at  any  desired  point. 

Gymnastic  (active)  correction  involves  forcible  muscu- 
lar action  combined  with  gravity,  so  that  the  momentum 
of  the  weight  of  the  body  is  used  as  a  force  to  carry  the 
bending  beyond  its  natural  limit.  This  has  a  wider 
range  of  practical  usefulness  in  that  it  does  not  require  a 
complicated  apparatus.  On  the  other  hand,  its  applica- 
tion is  less  localized  to  any  partic\ilar  part  of  the  spine, 
and  it  is  less  manageable,  as  regards  both  the  amount 
and  the  direction  of  its  force. 
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FIGS.  3171  AND  3172.— Showing  Unequal  Flexibility. 


retain  improved  positions;  (c)  corrective  application  of 
force  constantly  applied  to  maintain  correction,  as  plas- 
ter" jackets  applied  with  forcible  correction. 

Premntive  Measures.-Theie  may  be  considered  with 
reference  to  the  correction  of  any  physical  defect,  such 
as  short  leg  torticollis,  etc.,  since  it  is  necessary  to  coun- 
teract the  influence  of  any  such  existing  permanent  fac- 
tor    Also  with  reference  to  the  correction  of  any  con- 


In  either  of  these  two  methods  the  object  is  to  increase 
the  flexibility  of  the  spine  in  any  special  area  so  as  to 
increase  the  amount  of  possible  bending  toward  the  posi- 
tion of  correction.  .  ,       ^i 

Ovmnastio  feerewe*.— These '  may  be  given  for  the 
strengthening  of  definite  weak  muscle  groups,  for  gen- 
eral muscular  improvement,  or  for  readjustment  ot  mus- 
cular control.    For  the  accomplishment  of  this,  gymnastic 
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exercises  may  be  given  either  without  apparatus,  depen- 
dence being  placed  upon  the  free  movements  of  the 
body  and  forced  muscular  contraction,  as  in  the  Swed- 
ish methods,  or  with  apparatus — weights 
and  bars,  bells,  etc. ,  but  it  would  seem  that 
less  depends  upon  the  method  which  is  em- 
ployed than  upon  the  use  that  is  made  of 
it.  In  other  words,  the  character  of  the 
work  is  of  more  importance  than  the  meth- 
od chosen. 

The  rapid  muscle  building  by  the  heavy 
method  such  as  advocated  by  Teschner  has 
for  its  principle  rapid  muscle  exhaustion 
by  the  use  of  heavy  weights,  pushing  the 
muscle  to  its  fully  exhausted  point  as  rap- 
idly as  possible,  and  is  used  in  the  training 
of  heavy  athletes  in  severe  contests.  By 
the  use  of  this  method  the  groups  of  mus- 
cles which  are  exercised  are  exhausted  be- 
fore the  individual  is  generally  tired,  so 
that  recuperation  is  rapid,  while  if  the 
equivalent  of  muscle  force  were  expended 
in  exercise  with  lighter  weights  it  would 
require  so  much  more  time  to  exhaust  the 
muscle  that  the  individual  would  feel  this 
exhaustion  in  a  general  way  and  the  recu- 
peration would  be  less  rapid.  This  method 
of  rapid  muscle  tire  is  accomplished  by  ex- 
ercise with  heavy  dumbbells  and  heavy  bars. 


Oymnastic  Exercise  in  Correction. — By  this  term  is 
meant  that  form  of  exercise  in  which  the  patient  is 
taught  a  correct  standing  position,  and  is  then  made  to 


riG.   3173.-Modlfle(l   Hofla-Schede    Appliance    for    Correction    by 
Pressure.  • 
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Fig.  3174.— Showing  Attitude  in  Keynote  Position. 

hold  such  a  position  during  the  time  of  the  exercise, 
which  is  discontinued  as  soon  as  this  position  is  lost. 

It  is  a  recognized  fact  that  the  muscles  become  accus- 
tomed to  positions  in  which  they  are  used,  as  is  seen  in 
those  professions  in  which  some  malposition  is  as- 
sumed, and  the  muscles  become  either  shortened  or 
lengthened  by  such  use.  This  is  also  seen  in  cases  of  lat- 
eral curvature  when  the  individual  has  become  so  accus- 
tomed to  the  position  of  distortion  that  when  placed  in 
a  straiglit  position  he  at  once  expresses  himself  as  feeling 
"  crooked. "  If  all  exercises  are  carefully  carried  out  in  a 
corrected  position  the  results  will  necessarily  be  more 
beneficial. 

This  method  of  exercising  in  a  corrected  position  may 
be  maintained  by  mechanical  means,  accomplished  either 
by  straps,  by  apparatus  with  the  screw  pressure,  or  by 
the  manual  retention  in  which  tlie  patient  makes  effort 
against  resistance ;  or  it  may  be  maintained  by  placing 
the  patient  in  those  postures  which  tend  to  straighten 
the  spine,  and  then  giving  resistive  work  in  this  position. 
This  method  is  advocated  by  Roth  under  the"  name  of 
"keynote"  positions,  or  those  by  which  an  improved 
position  of  the  back  is  brought  about  both  by  the  mode 
of  standing  and  by  the  position  of  the  arms.  In  such 
attitudes  the  patient  is  made  to  exercise  the  muscles  by 
resistive  movements. 

The  disadvantage  of  this  method  is  that  it  necessitates 
an  fertiflcial  position  on  the  part  of  the  individual  while 
exercising  and  thus  does  not  help  in  the  training  of  the 
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maintenance  of  the  improved  posilion  by  voluntary  con- 
trol. 

The  position  of  correction,  liowever,  may  be  a  volun- 
tary one  maintained  by  the  patient's  unaided  effort,  with 
the  object  of  training  the  muscles  to  a  maintenance  of 
tlie  desired  position.  At  first  the  effort  of  lidding  an 
Improved  position  must  be  purely  a  V(jluntary  one,  but 
by  education,  througli  the  constant  exercise  in  this  effort, 
it  becomes  more  involuntary,  and  in  consequence  the  posi- 
tion is  maintained  with  greater  ease. 

Tlie  kind  of  gymnastic  exercise  used  for  the  develop- 
ment of  the  muscles  is  not  so  essential  as  the  character  of 
the  work.  One  may  use  the  lighter  forms  of  gymnastics, 
depending  upon  the  bodj'  movements  with  forced  muscle 
contraction,  or  the  lighter  forms  of  weights  and  pulleys, 
or,  if  desired,  the  severer  forms  of  exercise  with  heavy 
weiglits  with  the  aim  of  accomplishing  the  mu.sele  devel- 
opment more  rapidly.  The  essential  of  all  is  that  the 
position  of  self-correction  or  over-correction  should  be 
held  during  the  time  of  the  exercise,  and  that  the  exercise 
be  discontinued  when  the  patient  is  so  tired  that  it  is  uu- 
possible  to  keep  it  longer. 

Method  of  Conducting  Hie  Exercises  of  Se{f-Gorrection. — 
It  is  essential  to  correct  as  nmch  of  the  faulty  position  as 
the  patient's  flexibility  will  allow,  which  is  done  by  nb- 
serving  the  amount  of  the  displacement  of  the  head, 
shoulders,  and  scapula:,  and  the  sagging  of  the  trunk 
from  the  lateral  deviati(m,  and  then  teaching  the  child  to 
take  the  inijiroved  position.  This  is  done  not  only  by 
instructing  the  child  in  the  points  to  be  corrected,  but 


and  this  may  be  aecomplisheil  by  first  encouraging  the 
cfl'ort  toward  straightening  the  spine,  by  telling  the  pa- 
tient to  make  himself  tall,  which  must  be  done  without 
rai.sing  the  shoulders.  Then,  in  order,  the  position  of 
the  head,  the  level  of  the  shoulders,  the  relative  position 
of  the  scapulie,  and  the  displacement  of  the  shoulders 
over  the  pelvis  are  corrected,  and  the  patient  i.s  encour- 
aged to  hold  this  improved  po.sition  by  liis  own  effort. 
After  being  allowed  to  relax,  lie  is  again  put  in  the  same 
position  and  exercises  are  given  while  the  correct  jiositiou 
is  maintained.  Care  is  taken  that  as  soon  as  the  child  re- 
laxes from  this  position  in  any  particular  the  exercise  is 
stopped,  until  the  position  is  again  resumed. 

The  first  grade  of  exercises  in  the  position  can  be  taken 
with  the  arms  moving  in  the  lateral  plane  which  displaces 
the  position  least  of  all,  and  bells  may  be  used  or  manual 
resistance  made  according  to  the  patient's  strength.  The 
next  stage  con.sists  of  exercis<'s  in  the  forward  as  well  as 
the  lateral  plane,  the  two  being  combined,  which  neces- 
sitates a  greater  effort  on  the  part  of  the  jiatient  to  hold 
the  back  in  the  new  position.  The  third  stage  consists 
in  having  the  patient  change  the  position  of  the  feet,  as 
in  the  Swedish  fall-out  jiosition,  so  that  the  centre  of 
gravity  of  the  body  is  changed,  and  then  go  through 
i  with  the  same  exercise  with  the  arms  and  with  the  mov- 
ing of  the  trunk  on  the  pelvis,  and  returning  to^  the  stand- 
ing position  while  holding  the  back  in  correction. 

It  is  seen  that,  at  first,  a  patient  is  able  to  hold  by  his 
own  effort  a  much  better  position  than  that  which  he  is 
able  to  take  voluntarily,  but  it  soon  becomes  po.ssible  for 


FIG   3175.-Lack;  of  Svminetry  in  Contuur  in  Lat^-ral  GurvuXure 
ol  the  Spine. 

also  bv  manually  placing  hi.n  in  a  better  Pof'o^-  "  [^ 
a  fact  that  a  better  position  can  bo  held  than  it  is  possible 
to  take  unaided.  .  t.„  „m 

The  various  methods  of  '^'"^^.'"^'l"^' ■' "''""/etniled  i  ' 
merous  tliat  it  would  be  impossible  to  give  a  fe  a  Ic  de- 
scription of  them  all,  and,  therefore,  in  «"«  a  tic  an  at^ 
t^impt  will  be  made  to  describe  only  one  which  will  sc.vc 
as  an  examolo  of  the  corrective  form  of  exercise. 

Tlielk^step  is  the  taking  of  the  improved  position, 

Vol.  v.— «0 
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-Showing  Ellect  of  Kftort  to  Straighten  the  Spine. 


him  to  take  this  .same  position  and  to  hold  it  himself  dur- 
ing tht^  exercise.  It  is  necessary  that  the  rM;rson  should  not 
k.^iP  the  muscles  of  the  whole  trunk  rigid  curing  the  ex- 
ercise but  shoidd  localize  the  effort  upon  the  spine,  to 
this  effect  the  patient  is  made,  between  any  two  Itirms  ot 
exercise  to  reUx  all  muscles  with  the  exception  of  those 
which  hold  the  spine  in  position,  and  'J'^tween  any  two 
movements  of  each  exercise  he  makes  an  additional  effort 
to  straighten  the  spine. 
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^p;)ac«i!u«.— Apparatus  has  for  its  object  either  the 
prevention  of  faulty  attitudes,  or  the  retention  in  im- 
proved positions,  or  else  the  application  of  a  force  con- 
stantly exerted  to  maintain  correction  beyond  the  point 
of  flexibility. 

Tlie  use  of  apparatus  in  the  first  two  instances  is  to 
supplement  other  treatment.  If  one  could  be  sure 
that,  after  an  increase  of  the  flexibility  by  the  methods  of 
forcible  correction,  the  improved  position  would  be  held 
by  muscular  action,  there  would  be  no  need  of  further 
retention.  If,  on  the  other  hand,  exercise  treatment  can 
be  carried  out  but  a  short  period  of  each  day  or  less,  and 
during  the  remainder  of  the  time  the  cliild  is  continually 
assuming  its  habitual  malpositions,  there  is  then  evident 
need  of  some  means  of  retention  during  the  interval. 

When  used  for  the  first  object,  that  of  preventing 
faulty  attitudes,  the  apparatus  should  be  very  simple, 
and  no  attempt  should  be  made  to  exert  pressuie,  its  use 
being  rather  as  an  aid  or  as  a  reminder.  It  may  be  that 
only  a  crutch,  fastened  to  the  child's  waist  to  prevent  the 
dropping  of  the  shoulder,  may  be  necessary,  or  a  light  up- 
right to  prevent  the  child  from  sagging  either  in  the  an 
tero-posterior  or  in  the  lateral  direction.  In  any  case  it 
should  be  adapted  to  the  individual  need. 

When  applied  for  the  second  object,  tliat  of  retention, 
the  aim  of  the  apparatus  is  to  hold  the  patient  in  a  better 
position  than  he  can  maintain  by  his  own  unaided  efliorts. 
In  these  cases  as  much  force  as  is  compatible  with  the 
patient's  comfort  is  used  and  is  applied  either  in  the 
antero-posterior  or  the  lateral  plane.  In  this  the  pressure 
must  always  be  made  over  the  points  of  greatest  curve, 
and  thefe  must  be  two  points  of  counter-pressure  on  tlie 
opposite  side  well  above  and  below  the  limits  of  the  curve. 
In  other  words,  counter-pressure  in  the  concavity  of  the 
curve  must  be  carefully  avoided. 

Apparatus  for  the  object  of  correction  consists  of  the 
employment  of  a  plaster  jacket  applied  in  the  over-cor- 
rected position.  Such  a  method  is  applicable  in  the  treat- 
ment of  patients  who  come  from  a  distance,, or  who  for 
other  reasons  are  unable  to  carry  out  a  definite  and  continu- 
ous treatment,  and  it  is  also  adapted  to  those  cases  which 
require  more  forcible  stretching  than  can  be  carried  out 
by  the  gymnastic  method.  The  method  consists  in  the 
application  of  a  jacket  while  the  patient  is  in  either  the 
recumbent  or  the  semirecumbent  position,  pressure  being 
made  over  the  points  of  convexity,  while  by  means  of 
clamps  the  hips  and  shoulders  are  fixed  in  the  desired 
position  and  counter-pressure  is  applied.  This  afliords  a 
most  satisfactory  method  of  treatment  for  the  severer 
cases  which  can  be  helped  by  no  other  means,  and  also  for 
improving  the  condition  in  the  lighter  forms  of  the  struct- 
ural cases,  as  preliminary  to  the  later  use  of  gymnastic 
exercises  with  some  form  of  removable  apparatus. 

This  method  has  been  most  thoroughly  practised  by 
Wolfstein.  His  method  is  to  employ  the  forcible  staight- 
ening  for  the  increase  of  flexibility  as  preliminary  treat- 
ment, and  then  to  encase  the  patient  in  plaster  from  the 
pelvis,  including  the  head.  The  method  as  practised  by 
Wolfstein  is  effectual,  but  is  so  severe  that  it  can  be  car- 
ried out  only  in  selected  cases.  As  ordinarily  practised, 
however,  it  has  a  wide  range  of  application. 

Elliott  a.  Brackett. 

LAUGHING  may  be  defined  as  an  expression  of  mirth 
by  means  of  altered  facial  expression  and  a  series  of 
forcible  intermittent  expirations  witli  the  production  of 
characteristic  inarticulate  sounds.  When  excessive  it  is 
accompanied  by  lachrymation.  Although  an  involun- 
tary act,  it  is  to  such  an  extent  under  control  of  the  will 
that  ordinarily  it  may  be  suppressed  or  rendered  inaudi- 
ble.    It  is  imitated  with  difficulty. 

Laughing  is  peculiar  to  the  liuman  species.  Some  of 
the  lower  animals  and  birds  have  the  power  of  producing 
sounds  like  those  of  laughter,  but  the  facial  expression  is 
lacking  and  there  is  no  evidence  that  the  sounds  are  em- 
ployed to  express  mirth. 

In  point  of  time  the  respiratory  movements  are  pre- 
ceded by  the  change  of  facial  expression,  the   smile. 
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This  consists  for  the  most  part  in  an  elevation  of  the- 
angles  of  the  mouth,  an  increased  prominence  of  the 
cheeks,  and  slight  elevation  of  the  outer  extremities  of  the 
lower  eyelids ;  the  mouth  is  then  opened  and  the  explo- 
sive sounds  begin  to  issue  from  it.  A  series  of  a  more  or 
less  distinct  "  ha-ha  "  is  the  usual  audible  expression,  and 
the  word  itself  has  been  adopted  by  the  North  American 
Indians  to  signify  laughing : 


"And  lie  named  her  . 


Mlnne-hEU-lia,  Laug&lng  Water." 


Laughing  varies  much  in  character  in  different  individ- 
uals and  in  persons  of  different  nationality,  and  there  is- 
a  no  less  difference  in  individual  propensity  to  laugh. 
Some  seem  to  possess  an  instinctive  inclination  to  laugh, 
while  others  are  so  morose  as  rarely  to  enjoy  it.  Some 
never  laugh  beyond  moderation,  others  are  all  but  too 
readily  thiown  into  paroxysms. 

The  impulse  is  generally  received  through  the  sense  of 
sight  or  that  of  hearing,  but  more  susceptible  persons^ 
may  be  moved  through  any  of  the  other  senses,  espe 
cially  by  tickling  or  even  by  suggestive  motions  and  not 
infrequently  by  their  own  thoughts  and  recollections. 
To  a  certain  extent  a  person's  laughter,  and  still  more- 
his  susceptibility  to  it,  is  an  index  to  his  character,  for  a 
lack  of  control  in  this  regard  may  signify  weakness  in 
other  faculties.  Loud  laughing  is  looked  upon  as  rude- 
ness in  a  woman  and  tittering  is  indicative  of  effeminacy 
in  a  man.  A  good,  whole-souled  laugh  is  generally  a 
passport  into  society;  its  counterfeit  is  readily  recog- 
nized. But  laughing  may  become  so  impulsive,  even  in 
one  not  abnormally  excitable,  as  to  be  for  a  time  at  least 
entirely  beyond  control.  In  a  tit  of  laughter,  a  person 
may  lose  all  nmscular  control,  even  the  ability  to  stand. 
He  sits  with  his  head  thrown  back,  the  limbs  extended, 
the  arms  hanging  limply  at  the  sides,  while  his  whole 
frame  shakes;  shouts  and  screams  issue  from  the  widely 
opened  mouth,  and  tears  trickle  down  from  the  half- 
closed  eyes ;  an  unfortunate  relaxation  of  the  sphincters- 
sometimes  occurs.  A  happy,  vigorous  child  will  roll 
upon  the  floor  in  paroxysms. 

There  is  also  a  sympathetic  influence  in  laughter;  we- 
say  that  it  is  infectious,  for  one  person  will  frequently 
incite  it  in  many  others  who  do  not  so  much  as  know  the- 
cause  of  the  merriment.  So  intimate  is  the  relation  be- 
tween laughing  and  crying  that  one  may  quickly  succeed 
the  other  or  insensibly  merge  into  it.  In  the  hysterical 
seizure,  laughing  and  crying  are  interchangeable  modes 
of  expressing  the  abnormal  emotions.  Under  the  influ- 
ence of  mixed  emotions  or  great  excitement,  sobs  may 
suddenly  give  place  to  violent  laughing,  as  was  illus- 
trated in  Victor  Hugo's  character,  Gwynplaine;  or 
sounds  may  be  emitted  which  can  with  difliculty  be  dis- 
tinguished as  belonging  to  one  or  the  other  class'. 

The  impulse  to  laugh  may  be  intense,  concentrated,  or 
diffuse  and  cumulative.  The  more  intense  the  impulse, 
as  a  rule,  the  more  violent  is  the  outburst,  but  the  enjoy- 
ment may  be  no  greater.  More  pleasure  may  be  experi- 
enced, for  example,  in  the  possibly  silent  laugh  which, 
follows  the  reading  of  a  humorous  "description  with  suit- 
able climax  than  in  the  sudden  outburst  at  sight  of  some- 
thing ludicrous.  Laughing  is  not  devoid  of  inherent 
pleasure,  yet  few  ever  laugh  simply  for  the  pleasure  of 
it,  except  as  the  child  that  asks  to  be  tickled.  Real 
laughing  is  in  fact  impossible  in  the  absence  of  a  proper 
stimulus. 

The  nervous  mechanism  of  the  act  is  not  fully  under- 
stood. Like  that  of  crying,  it  is  probably  not  under 
control  of  a  single  nerve  centre,  but  rather  under  the 
group  of  centres  concerned  in  respiration  and  facial  ex- 
pression. '  All  the  muscles  of  respiration  are  doubtless 
involved,  but  more  particularly  those  of  the  diaphragm. 
The  act  consists  of  a  succession  of  rapid  contractions  of 
the  diaphragm  with  more  or  less  forcible  expulsion  of  the 
air  from  the  lungs  through  a  widely  opened  glottis,  the 
vocal  bands  being  held  tense.  The  sound  is  often  pro- 
duced in  part  also  by  the  vibration  of  other  tissue  fold* 
in  the  larynx  and  pharynx.  The  muscles  of  the  face  con- 
cerned are  chiefly  the  several  elevators  of  the  angles  of 
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the  mouth  and  of  the  lower  eyelids  and  to  some  extent 
the  orbiculares  oris  and  palpebrarum.  By  voluntary 
-effort,  however,. other  muscles  may  be  brought  into  play 
for  the  expression  of  wonder,  surprise,  or  even  of  disap- 
proval, astonishment,  or  disgust. 

Benefit  is  unquestionably  derived  from  laughter. 
Every  physician  is  sensible  to  its  influence  upon  his  pa- 
tients, for  "  A  good  laugh  is  better  than  medicine. "  The 
fact  that  fleshy  persons  are  generally  hearty  laughers  has 
given  rise  to  the  adage,  "  Laugh  and  grow  fat,"  but  it  is 
probable  that  both  these  qualities  are  favored  by  the 
same  temperament. 

Laughing  becomes  difficult  or  impossible  in  paralysis 
or  painful  affections  of  the  respiratory  muscles  and  in 
inflammatory  affections  of  the  thoracic  or  abdominal  tis 
sues  or  viscera.  An  inability  to  laugh,  in  the  absence  of 
such  conditions,  is  often  a  valuable  indication  in  sympto 
matology,  for,  although  a  person  who  is  seriously  ill  is 
naturally  disinclined  to  mirth,  persistent  disinclination 
may  indicate,  to  the  physician  some  mental  distress,  last- 
ing, poignant  grief,  a  pricking  conscience,  or  domestic  in- 
felicity. The  neurasthenic  patient  is  slow  to  laugh  and 
nothing  more  certainly  indicates  improvement  than  a  res- 
toration of  this  faculty. 

The  overexertiou  attendant  upon  an  uncontrollable 
paroxysm  is  not  devoid  of  danger.  Death  has  repeatedly 
occurred,  probably  from  cerebral  hemorrhage  or  rupture 
of  the  heart  or  of  an  aneurism  induced  by  it,  and  it  is 
stated  that  the  death  penalty  has  been  executed  by 
means  of  tickling.  James  M.  French. 

LAUREL.— Royal  Bay.  The  true  Laurel  of  Europe, 
Laurvg  nobilis  L.  (fam.  Lauraeece)  is  a  handsome,  fra- 
gvant-leaved  evergreen  shrub  or  small  iree,  from  two  to 
six  metres  in  height,  with  numerous  slender,  smooth, 
green,  very  leafy  branches,  and  dark-green,  shining, 
leathery,  oblong-lanceolate  or  lanceolate,  entire,  but 
often  wavy  or  slightly  revolute-margined  leaves,  and 
producing  an  ovoid  berry,  with  soft  flesh  and  a  large, 
fleshy  seed.  ,  „     .        .^^  , 

This  laurel  is  a  native  of  Asia  Minor  and  Syria.  It  has 
long  been  grown  in  and  is  probably  a  native  also  of 
Greece  and  the  islands  of  the  Eastern  Mediterranean. 
Further,  it  has  been  cultivated  in  Italy,  at  least  as  long 
ago  as  the  days  of  classic  Rome,  and  in  the  southern  part 
of  Europe  generally,  in  England  for  several  hundred 
years  and  recently  in  Mexico  and  the  West  Indies.  It  is 
supposed  to  be  the  plant  dedicated  by  the  ancient  Greeks 
to  Apollo,  and  regarded  by  them  as  an  emblem  of  puri- 
fication, peace,  victory,  and  good  luck  in  general.  It  is 
the  laurel  of  sculpture,  painting,  and  literature.  Ihe 
leaves  have  been  described  in  the  article  entitled  Bay 
The  fruits  are  about  1  cm.  long  (f  inch),  and  when  dned 
are  dull-brownish-black,  slightly  withered,  with  a  brit- 
tle papery  exterior  and  a  brown,  smooth  kernel,  sphttmg 
easily  into  two  large  cotyledons.  Odor  peculiar,  strong, 
spicy ;  taste  balsamic  and  bitter. 

The  fruits  are  rich  in  fragrant  and  fatty  constituents 
the  latter  principally  in  the  embryos.  The  essential  oil 
(0  23  per  cent.),  a  colorless  or  yellow  liquid,  gives  them 
their  odor.  The  fatty  oil  is  obtained  by  pressing  or  boil- 
ing; it  is  a  yellowish-green,  buttery  soft-solid,  fragrant 
with  some  dissolved  essential  oil ;  it  is  soluble  m  ether, 
but  only  partially  so  in  alcohol.  Laurel  ^t  is  a  composite 
substance,  consisting  of  glycerides  of  oleic  and  stearic, 
as  well  as  palmitic,  myristic,  lauric,  and  probably  other 
acids  The  leaves,  which  are  used  abroad  as  a  kitchen 
flavor  for  soups,  etc.,  contain  essential  oil,  tannin,  a  bitter 

'1™' ll°D  USE.-The  leaves  and  essential  oil  have 
no  peculiar  action  to  distinguish  them  from  other  fra- 
grant substances  (see  Cinnamon,  lor  instance)  The  im- 
pure fat  of  the  seeds  is  moderately  stimulant  to  the  skin, 
and  is  used  as  an  ointment  in  rheumatism  paralysis,  etc 
internallv  as  an  aromatic.  It  is  a  medicine  of  great 
LntiauHv  but  at  present  it  is  nearly  obsolete  so  far  as 
the^praTticeof  physicians  goes.  ?^either  the  fruit  nor 
the  leaves  have  any  consumption  in  the  Umted  States. 


Certain  brands  of  "  stick  liquorice  "  are  packed  in  Bay 
leaves. 

Essential  Oil  of  Laurel  is  an  article  of  commerce,  and, 
except  for  refined  distinctions  as  to  odor,  etc.,  is  the  same 
from  both  fruit  and  leaves.  The  latter  has  a  specific 
gravity  of  about  0.924,  the  former  0,925.  The  principal 
constituents  are  pinene  and  cinene.  W.  P.  Bolles. 

LAVENDER. — Lavandula;     Lavandula    angustifolia 
(L.)  Miller  (fam.  Labiatm).     A  perennial,  partly  shrubby 
plant,  with  short,  crooked,  branching 
stems,  and  numerous  slender,  upright, 
simple    branches,    from   one-third    to 
more  than  one  metre  in  length.    Leaves 
opposite,   linear  with   entire,  slightly 
revolute   margins.     Flowers  in  small 
opposite    cymes,    closely   aggregated 
into  spike-like  clusters  at  the  ends  of 
the      slender 
branches.   All  the 
green     parts, 
calyx,     branches, 
and    leaves,     are 
covered    with    a 
tomentum  of  stel- 
late    hairs     and 
stalked  glands. 
Calyx   tubular- 
ovoid,    with    only    one 
lobe  (the  upper)  devel- 
oped.    Corolla  tubular, 
curved,  with  spread- 
ing two-lipped   bor- 
der,  lobes    of    both 
lips    rounded,    those 
of  the  upper  longer 
and   straighter   than 
those  of   the  lower, 
color  pale  violet ;  sta- 
mens  four,   inserted 
in  the  corolla  tube, 
ovary      four  -  celled 
and  four-seeded.    Lavender  is  a  na- 
tive of  the  southern  part  of  Europe 
and  the  northern  border  of  Africa, 
growing  in  elevated  and  dry  places. 
It  has  also  been  cultivated  for  cen- 
turies, and    the    herbage,  flowers, 
and  oil  are  all  in  the  market. 

The    flowers,    dried,    are    about 
5  mm.  long  (J  inch),  of  a  general 
blue-gray  color,   with  very   hairy 
calyx.     The  retention  of  the  bright 
blue    color  of 
the  flowers  is 
an     indication 
of  careful  dry- 
ing, freshness, 
and  fine  qual- 
ity.     The  fragrance  is  delightful, 
the  taste  bitterish,   aromatic,  some- 
what camphoraceous. 

Composition. — Lavender  flowers 
contain  about  one  or  one  and  a  quarter  per 
cent,  of  essential  oil,  which  they  retain,  if 
properly  kept,  for  years;  the  stems  also 
contain  a  similar  but  less  agreeable  oil. 
With  this  oil  there  is  a  little  tannin  and 
resin.  .        „ , 

Action  and  Uses.— The  action  of  laven- 
der is  purely  that  of  an  aromatic  stimulant 
and  carminative,  like  its  relatives  in  the 
family.  Its  odor  is  highly  esteemed  by 
almost  every  one.  It  is  not  strange,  there-  pm  3179  _ 
fore,  that  aside  from  the  oil,  both  the  plant  Lavenaer; 
and  the  flowers  should  have  an  extensive  Lonptuai- 
use  especially  in  domestic  practice.  Botn  ^j  Flower. 
have  been  official  in  our  own  and   other        (BaiUon.) 
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FIG.  3178.— La-r- 
ender; Single 
Flower.  (Bail- 
Ion.) 


Fig.  3177.— Flowering 
Stem  of  Lavender. 
(Balllon.) 
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I^axatives. 
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pharmacopoeias,  but  professional  use  is  now  almost  en- 
tirely restricted  to  the  oil,  which  is  described  below. 
The  dose  of  lavender  is  1  to  4  gm.  (gr.  xv.-lx.)  corre- 
sponding to  about  one  minim  of  the  oil,  though  the  latter 
is  given  in  larger  doses. 

Lavender,  Oil  of.  Oleum  Lavandula  Florum 
(U.  S.  P.).  Both  the  oil  of  the  plant  and  that  of  the 
flowers  are  commercial,  and  both  have  been  official, 
though  only  that  here  considered  is  so  at  present.  They 
are  very  similar,  that  of  the  flowers ,  being  only  a  little 
finer.     The  ofiicial  article  is  thus  described : 

"  A  colorless  or  yellowish  liquid,  having  the  fragrant 
odor  of  lavender  flowers  and  a  pungent  and  bitterish 
taste.  Specific  gravity  0.885  to  0.897  at  15°  C.  (59°  F.). 
It  is  soluble  in  all  proportions  in  alcohol  (distinction  from 
oil  of  turpentine)  and  in  three  times  its  volume  of  a  inixt- 
lu'e  of  three  volumes  of  alcohol  and  one  volume  of  water 
(distinction  from  and  absence  of  oil  of  turpentine) ;  it  is  also 
soluble  in  glacial  acetic  acid.  With  an  equal  volume  of 
carbon  disulphide  it  forms  a  turbid  mixture.  The  alco- 
holic solution  of  the  oil  is  neutral  or  slightly  acid  to  lit- 
mus paper.  When  heated  on  a  water-bath,  in  a  flask 
provided  with  a  well-cooled  condenser,  the  oil  should 
yield  no  distillate  having  the  odor  of  alcohol," 

A  number  of  inferior  oils,  from  other  species  of  laven- 
der, chiefly  spike  oil,  from  L.  Spica  Cav.,  are  in  the 
market  and  are  all  distinguished  by  their  much  higher 
specific  gravity,  that  of  spike  oil,  the  highest,  ranging 
from  0.905  to  0.920. 

The  active  portion  of  oil  of  lavender  is  linaloyl  acetate, 
which  should  constitute  about  one-third  of  it. 

The  dose  of  lavender  oil  is  ni  i.  to  v.,  though  it  is 
comparatively  little  used  internally.  The  official  spirit 
has  a  strength  of  five  per  cent.  '  The  compound  tincture, 
(ir  compound  spirit,  contains,  with  8  parts  of  this  oil,  3 
of  oil  of  rosemary,  20  of  cassia,  10  of  nutmeg,  5  of  cloves, 
in  a  thousand,  and  is  colored  with  red  saunders. 

Henry  H.  Rushy. 

.  LAXATIVES. — This  term  is  applied  to  all  substances 
which  gently  evacuate  the  contents  of  the  intestines. 
Some  authors  limit  its  use  to  those  purgatives  which,  in 
large  doses,  produce  normal  or  nearly  normal  stools, 
without  obvious  irritation.  Others  extend  it  to  all  pur- 
gatives wliich  operate  without  causing  decided  griping. 
As  generally  employed  at  the  present  time,  the  term  em- 
braces all  medicines  and  articles  of  food  which  render  the 
stools  softer  and  more  frequent,  without  causing  any 
notable  irritation.  Laxatives  are  frequently  termed 
aperients,  lenitives,  and  eccoprotics. 

Articles  of  food  which  cause  bulky  and  loose  stools  gen- 
erally provoke  daily  intestinal  evacuations,  and  hence  are 
called  laxative  foods.  They  all  contain  notable  quanti- 
ties of  indigestible  matter,  and  some  of  them  salts  and 
acids,  which  are  supposed  to  operate  in  the  same  manner 
as  the  saline  laxatives. 

The  succulent  vegetables  and  fleshy  fruits  contain 
much  cellulose,  which,  for  the  most  part,  resists  diges- 
tion, and  hence  increases  the  bulk  of  the  faeces,  and  thus 
mechanically  promotes  peristalsis  of  the  large  bowel. 
When  they  constitute  a  large  part  of  the  diet  a  daily  easy 
evacuation  usually  takes  place.  Many  persons,  however, 
cannot  eat  them  in  sufficient  quantity  without  suflEering 
from  dyspepsia.  The  most  laxative  fruits  are  prunes, 
figs,  pears,  peaches,  apples,  and  berries.  One  or  two 
oranges  eaten  before  breakfast  will  sometimes  cause  an 
evacuation  in  a  few  hours. 

The  most  laxative  foods  are  those  prepared  from  the 
unbolted  meal  of  the  cereal  grains.  Graham  bread  or 
brown  bread,  prepared  from  unbolted  wheat-meal,  is 
generally  preferred  for  continued  use,  and,  when  it 
forms  a  considerable  part  of  the  diet,  almost  uniformly 
causes  sufficient  action  of  the  bowels.  Cracked  wheat  is 
equally  laxative,  and  is  occasionally  eaten  by  persons  of 
costive  habit.  Oatmeal  and  Indian-meal  are  also  useful, 
>)ut  are  usually  less  relished  than  brown  bread.  Pure 
bran  is  sometimes  employed  as  a  laxative  in  quantities  of 
one  or  two  tablespoonfuls  daily. 


Saccharine  articles,  such  as  honey,  molasses,  and  brown 
sugar,  if  indulged  in  freely,  usually  provoke  a  daily  intes- 
tinal evacuation.  Sugar  of  milk,  in  quantities  of  from  two 
to  four  drachms,  dissolved  in  half  a  pint  of  warm  skim  milk, 
and  taken  about  two  hours  before  breakfast,  frequently 
produces  one  or  two  loose  stools  in  a  few  hours.  Some 
persons  procure  an  easy  motion  soon  after  breakfast  by 
drinking  a  tumbler  of  cool  water  immediately  after  rising. 

Generally,  laxative  foods  which  cause  bulky  evacu- 
ations increase  the  appetite.  In  part  this  results  from 
the  waste  of  much  nutritious  matter,  which  is  less  com- 
pletely digested  when  mixed  with  a  quantity  of  indiges- 
tible cellulose  or  woody  fibre. 

Laxative  medicines  are  employed  in  habitual  constipa- 
tion when  a  laxative  diet  and  other  appropriate  hygienic 
measures  have  failed  to  cause  regular  action  of  the 
bowels,  or  when  they  cannot  be  adopted.  They  are  gen- 
erally preferred  to  stronger  purgatives  in  acute  constipa- 
tion, unless  the  latter  are  required  to  produce  effects  on 
the  general  system. 

Magnesia  and  Magnssii  Oarhonas. — In  moderate  laxative 
doses  these  medicines  cause  feculent  stools  in  from  eight  ■ 
to  ton  hours.  They  rarely  operate  sooner  than  six  hours, 
and  often  not  before  twelve  to  twenty-four  hours.  Oc- 
casionally their  action  is  attended  by  some  nausea  and 
colic.  According  to  Trousseau,  the  continued  use  of 
magnesia  may  be  followed  by  irritatiou  of  the  large  in- 
testine, the  stools  becoming  mucous  and  bloody.  Its 
habitual  use  has  been  followed  by  accumulations  of  am- 
monio-magnesian  phosphate  in  the  colon,  which  could  be 
felt  through  the  walls  of  the  abdomen.  Such  concretions 
may  give  rise  to  obstinate  constipation,  typhlitis,  and 
perforation  of  the  bowel. 

Very  small  doses  of  magnesia  and  its  carbonate  do  not 
act  on  the  bowels,  as  they  form  salts  with  hydrochloric 
and  lactic  acid  in  the  stomach,  which  are  completely  ab- 
sorbed. But  when  larger  quantities  are  taken  than  can 
be  thus  neutralized  in  the  stomach,  the  excess  passes 
into  the  intestines,  where  it  is  gradually  converted  into 
a  bicarbonate,  which,  on  account  of  its  low  diffusibility, 
passes  into  the  lower  part  of  the  bowels  and  excites  peri- 
staltic action.  One  gram  of  magnesia  is  capable  of 
absorbing  1,100  c.c.  of  carbonic  acid  gas;  hence  it  has 
been  used  in  cases  of  meteorism,  but  has  not  proved  very 
effectual,  partly  because  carbonic  acid  gas  forms  only  a 
part  of  the  intestinal  gases,  and  partly  because  of  the  ar- 
rested peristalsis. 

On  account  of  their  antacid  property,  magnesia  and  its 
carbonate  are  indicated  when  constipation  is  associated 
with  an  excessive  formation  of  acids  in  the  alimentary 
canal.  By  combining  with  the  acids  they  prevent 
further  irritation,  and  by  hastening  peristalsis  remove 
the  causes  of  fermentation. 

Magnesia  is  frequently  used  in  infantile  diarrhoea  when 
the  stools  are  green  in  consequence  of  an  excess  of  acid. 
Often  the  diarrhoea  ceases  as  soon  as  the  stools  acquire 
their  normal  color. 

In  all  cases  in  which  a  very  gentle  laxative  is  indicated, 
as  in  debilitated  adults  and  feeble  children,  magnesia  or 
its  carbonate  may  be  employed. 

The  dose  of  magnesia  for  adults  varies  from  3  ss.  to  3  i., 
and  for  children  from  gr.  v.  to  gr.  xx.  Of  the  carbonate 
about  one-fifth  more  may  be  given. 

Magnesia  is  ordered  in  the  form  of  powder  or  mixture. 
Heavy  magnesia  is  preferred  for  powders,  and  is  usually 
taken  in  milk  or  sweetened  ■vvater. 

Mixtures  of  magnesia  gelatinize  rapidly,  unless  they 
contain  about  sixteen  parts  by  weight  of  water  and  four 
parts  of  syrup  or  glycerin.  According  to  Hager,  a  mixt- 
ure consisting  of  one  part  by  weight  of  magnesia,  ten 
parts  of  distilled  water,  and  four  parts  of  glycerin,  re- 
mains liquid  for  a(  long  time. 

Liquor  Magnesii  Citratis  and  Magnesii  Gitras  Oranula- 
tus.— The  solution  of  citrate  of  '  magnesium,  and  the 
granulated  citrate  of  magnesium,  in  moderate  doses,  act 
very  gently.  In  the  alimentary  canal  they  are  converted 
into  the  bicarbonate  of  magnesium  in  the  same  manner  as 
calcined  magnesia. 
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The  dose  of  the  solution  is  %  iv.-vi. ;  of  the  granulated 
salt,  3  ij-iv. 

Certain  mineral  waters  containing  notable  quantities  of 
sulphate  and  chloride  of  magnesium,  and  sulphate  of  so- 
dium, especially  Friedrichshall  and  Hunyadi  Janos,  are 
frequently  employed  as  laxatives.  They  usually  act 
geintly,  producing  thin  and  watery  stools,  without  grip- 
ing or  tenesmus.  Generally  they  move  the  bowels  in  a 
few  hours,  but  numerous  exceptions  occur.  .  After  a  time 
the  bowels  no  longer  respond  to  them,  so  that  even  large 
doses,  which  at  tirst  operate  with  considerable  energy, 
soon  have  little  or  no  effect.  The  minimum  laxative 
dose  varies  greatly  in  different  pei'sons,  but  usually  from 
four  to  eight  ounces  act  gently  and  promptly.  These 
waters  are  said  to  be  useful  in  habitual  constipation  de- 
pending on  simple  chronic  intestinal  catarrh,  or  on  ner- 
vous atony  of  the  bowels,  as  found  in  hypochondriacal, 
hysterical,  and  sedentary  persons.  Their  prolonged  use 
in  the  constipation  of  feeble  and  ana;mic  patients  is  in- 
jurious. 

Potassii  et  Sodii  TaHras. — In  doses  of  3  ij.-iv.  the 
tartrate  of  potassium  and  sodium,  or  Rochelle  salt,  usu- 
ally produces  one  or  several  loose  stools  in  from  three  to 
six  hours,  without  colic  or  tenesmus.  On  account  of  its 
not  disagreeable  taste  and  mild  action,  it  is  frequently  used 
in  the  diseases  of  children  and  delicate  adults,  when  an 
aperient  is  indicated.  It  is  held  to  be  preferable  to  other 
laxatives  in  cases  of  constipation  attended  witli  a  deposi- 
tion of  urates  in  the  urine,  or  with  defective  secretion  of 
bile. 

Generally  it  is  ordered  in  the  form  of  powders,  each 
3  ij.,  with  a  small  quantity  of  sugar  and  oil  of  lemon. 
If  ordered  in  solution,  fruit,  syrups  should  not  be  added 
as  flavoring  agents,  asthey  are  incompatible  with  the  salt. 
When  the  stomach  is  irritable,  the  salt  is  usually  given 
in  the  form  of  Fulvis  efervescens  compositus,  or  seidlitz 
powders.  These  consist  of  3  ij .  of  tartrate  of  potassium 
and  sodium  and  gr.  xl.  of  bicarbonate  of  sodium,  wrapped 
in  a  blue  paper,  and  gr.  xxxv.  of  tartaric  acid,  wrapped 
in  a  white  paper.  The  two  powders,  when  taken,  are 
dissolved  separately,  the  former  in  about  four  ounces  of 
water,  the  latter  in  one  ounce.  The  solutions  are  then 
mixed  and  drunk  while  effervescing. 

Sulphur. — Washed  and  precipitated  sulphur,  in  doses 
of  gr.  XX. -Ix.,  act  very  gently  and  slowly,  producing  one 
or  two  feculent  stools,  which  usually  have  a  strongly 
marked  odor  of  sulphureted  hydrogen.  The  laxative 
action  is  held  to  be  due  to  the  sulphide  of  sodium  formed 
in  the  intestines.  Some  of  the  sulpliide  is  decomposed  by 
the  carbonic  acid  gas  of  the  bowels,  which  causes  the 
evolution  of  sulphureted  hydrogen.  As  only  a  part  of 
the  sulphur  can  undergo  chemical  changes,  large  doses 
do  not  produce  brisk  purgation.  After  prolonged  use  of 
sulphur  a  disagreeable  odor  may  be  detected  in  all  the 
SGcrfitions 

As  a  laxative  sulphur  is  held  to  be  useful  in  cases  of 
piles,  fissure  of  the  anus,  and  stricture  of  the  rectum, 
because  it  produces  soft,  easily  moulded  stools,  which 
pass  from  the  rectum  without  irritating  the  highly  sensi- 
tive parts.  It  is  often  combined  with  other  purgatives, 
such  as  magnesia,  bitartrate  of  potassium,  and  senna,  but 
acts  well  without  such  additions.  The  following  formula 
of  Brodie's  is  highly  recommended  by  Cnpps  as  a  mild 
laxative  for  internal  piles.  If  Conf.  senna;,  S  iss. ; 
sulph.  prsecip.,  §  ss. ;  mel.  rosaj,  q.  s.  M.  8. .  About  a 
teaspoonful  every  night.  Usually  sulphur  is  ordered  in 
the  form  of  powder,  which  may  bo  taken  m  rnilk,  syrup, 
or  molasses.  It  should  not  be  ordered  in  liquid  mixture, 
as  it  soon  firmly  adheres  to  the  bottom  of  the  phial. 

Oleum  Rieini.— Castor  oil  in  appropriate  doses  usually 
acts  very  gently,  producing  one  or  two  evacuations  m 
from  three  to  six  hours.  Large  doses  act  more  briskly, 
and  often  cause  nausea  and  vomiting,  with  somnolency 
and  a  feeling  of  weakness.  If  the  oil  is  rancid,  small 
doses  may  be  followed  by  such  effects. 

In  the  duodenum  castor  oil  is  decomposed  like  other 
oils,  and  its  ricinoleic  acid  set  free.  Sonie  authors  hold 
that  this  acid  irritates  the  mucous  membrane  and  thus 


excites  peristaltic  action.  Others  suppose  that  an  acrid 
substance,  insoluble  in  water,  alcohol,  ether,  and  alka- 
lies, and  readily  decomposed  by  heat,  is  the  purgative 
principle.  In  experiments  on  isolated  parts  of  the  intes- 
tines of  dogs,  Brieger  found  that  the  oil  caused  firm  con- 
traction of  the  bowel  witliout  any  appearances  of  hyper- 
emia. 

On  account  of  its  gentle,  speedy,  and  certain  action, 
castor  oil  is  often  used  when  constipation  occurs  in  the 
diseases  of  children,  in  pregnant  women,  after  parturi- 
tion, and  in  delicate  persons.  For  the  same  reasons  it  is 
generally  preferred  to  other  laxatives  when  evacuation 
of  the  contents  of  the  bowels  is  required  in  typhoid  fever, 
dysentery,  and  other  inflammatory  affections  of  the  intes- 
tines or  adjacent  organs.  It  is  also  suitable  to  cases  of 
diarrhoea  caused  by  the  presence  of  undigested  food  or 
other  irritating  substances. 

It  is  not  appropriate  in  habitual  constipation,  as  its 
continued  use  soon  causes  disorder  of  the  stomach ;  and  it 
is  contraindicated  in  gastric  catarrh. 

The  only  objection  to  castor  oil  is  its  disagreeable  taste, 
due  chiefly  to  its  adhesiveness  and  viscidity.  Various 
methods  of  disguising  it  are  in  use.  Its  adhesion  to  the 
mouth  and  throat  may  be  prevented  by  previously  rins- 
ing these  parts  with  an  alcoholic  liquid.  It  may  be  ren- 
dered less  viscid  and  comparatively  tasteless  by  mixing  it 
with  hot  bouillon,  hot  coffee,  or  milk,  or  with  the  foam 
of  ale  or  beer,  or  peppermint  water  and  brandy.  Its  taste 
is  hardly  perceptible  when  it  is  mixed  with  an  equal 
quantity  of  glycerin  and  a  few  drops  of  oil  of  cinnamon 
or  gaultheria.  Sometimes  it  is  administered  in  capsules, 
which,  of  course,  are  perfectly  tasteless.  It  is  said  that 
the  oil  is  not  repulsive  when  rubbed  up  into  a  mass  with 
three  parts  of  sugar,  or  with  two  parts  of  compound 
powder  of  liquorice.  The  latter  form  is  adapted  only  to 
adults,  the  former  to  children.  The  mass  may  be  divided 
into  large  pills  which,  placed  upon  the  tongue,  can  be 
conveniently  swallowed  with  a  draught  of  water.  Some- 
times the  oil  is  ordered  in  emulsion  with  gum  arable :  ^ 
Olei  rieini,  |  ss. ;  pulv.  acaeise,  3  i. ;  syrupi,  3ij. ;  aq. 
meuth.  pip.,  q.  s.  ad  Jij.  M.  ft.  emuls.  In  emulsions 
of  castor  oil  the  gum  arabic  should  not  exceed  in  weight 
one-fourth  of  the  oil,  as  it  is  apt  to  interfere  with  the 
laxative  action. 

The  laxative  dose  of  castor  oil  for  adults  varies  from 
3  i.  to  3iv.,  for  children  from  3  i.  to  3ij.  Sometimes 
a  dose  of  from  ni  xx.  to  ^,  xxx.,  taken  two  hours  before 
breakfast,  acts  gently  in  a  few  hours. 

Rheum. — In  some  persons  as  little  as  from  gr.  iij.  to 
gr.  V.  of  rhubarb  causes  a  feculent  evacuation  in  from 
eight  to  twelve  hours.  In  others  as  umch  as  gr.  x.  is 
necessary  for  this  effect.  Doses  of  gr.  a.-xv.,  if  re- 
peated several  times,  usually  cause  two  or  three  stools 
in  from  five  to  ten  hours,  each  stool  being  preceded  by 
some  griping.  The  stools  are  usually  yellow  and  serai- 
liquid. 

If  taken  habitually,  laxative  doses  of  rhubarb  soon  fail 
to  act,  and  Anally  even  large  doses  may  have  little  effect. 
There  are,  however,  numerous  exceptions  to  this  rule, 
some  persons  using  it  habitually  for  many  years  without 
being  under  the  necessity  of  materially  increasing  the  dose. 
Rhubarb  is  well  adapted  to  the  habitual  constipation 
of  persons  with  feeble  digestion.  Often  laxative  doses 
not  only  produce  a  daily  evacuation,  but  also  increase  the 
appetite  and  relieve  oppression  after  meals.  In  the  con- 
stipation of  persons  afliieted  with  piles,  gr.  v.-x.  taken 
every  night,  or  as  often  as  needed,  act  well  and  frequent- 
ly give  great  relief.  A  daily  laxative  dose  is  useful  also 
in  the  costiveness  and  hemorrhoidal  swellings  incident  to 
pregnancy. 

Rhubarb  is  often  preferred  toother  laxatives  when  con- 
stipation occurs  during  convalescence  after  acute  diseases, 
or  in  anoBmic,  cachectic,  very  feeble,  or  very  aged  pa- 
tients. In  icterus  also,  a  laxative  being  required,  many 
physicians  prefer  rhubarb.  It  is  used  in  some  forms  of 
diarrhffia,  especially  when  symptoms  of  dyspepsia  are 
associated  with  the  looseness  of  the  bowels.  In  such 
cases  only  very  small  doses  are   given,  and  the  good 
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effects  depend  rather  upon  the  bitter  and  astringent  than 
upon  the  purgative  principle  of  tlie  medicine.  Laxative 
doses  are  required  wlien  looseness  of  the  bowels  is  caused 
by  irritating  substances,  as  in  the  diarrhcea  of  children 
when  the  discharges  are  green.  In  such  cases  magnesia 
is  of  ten  associated  with  rhubarb  in  order  to  neutralize  the 
excess  of  lactic  acid,  as  in  the  official  compound  poicder 
of  rhubarb. 

The  dose  and  mode  of  administration  vary  in  different 
cases.  In  habitual  constipation  one  dose  of  gr.  iij.-x. 
is  usually  given  in  the  evening.  In  acute  constipation, 
such  a  dose  may  be  administered  every  three  or  four 
hours  until  the  bowels  move.  In  diarrhcea  with  acid 
stools,  small  doses  are  given  several  times  a  day. 

Rhubarb  is  rarely  administered  in  the  form  of  powder 
on  account  of  its  disagreeable  taste,  which  may,  how- 
ever, be  somewliat  disguised  by  the  addition  of  an  aro- 
matic, especially  the  official  aromatic  powder.  The 
official  pill  of  rhubarb,  containing  gr.  iij.  of  rhubarb 
and  one  of  soap,  is  usually  preferred  in  habitual  consti- 
pation, from  one  to  tliree  pills  being  taken  at  bedtime. 
Some  costive  persons  daily  chew  a  small  piece  of  rhubarb, 
weighing  from  gr.  v.  togr.  x.,  in  order  to  increase  the  ac- 
tion of  the  bowels. 

Of  the  liquid  preparations,  the  wine,  the  simple  tinct- 
ure, and  the  aromatic  tincture,  in  appropriate  doses,  are 
suitable  laxatives  for  convalescent,  feeble,  and  aged  pa- 
tients, and  the  syrup  and  aromatic  syrup  for  children. 

Aloe. — In  doses  of  gr.  ij.-v.,  aloes  usually  produces 
one  or  two  stools  in  from  ten  to  fifteen  hours.  Occasion- 
ally it  acts  in  six  or  eight  hours,  but  more  frequently  its 
action  is  delayed  beyond  sixteen  hours.  The  stools  are 
soft,  bulky,  and  dark.  Sometimes  they  are  attended  by 
slight  griping  and  tenesmus.  These  effects  are  more 
marked  after  larger  doses,  whicli  also  cause  the  stools  to 
become  thinner,  but  do  not  act  mucli  more  speedily  than 
small  ones.  The  persistent  use  of  aloes  is  sometimes  fol- 
lowed by  a  feeling  of  weight  and  fulness  in  the  pelvis, 
and,  it  is  said,  by  the  development  of  true  hemorrhoids. 
According  to  Lewin,  delicate  young  persons  and  the  aged 
are  predisposed  to  such  effects.  The  slowness  of  action, 
and  the  symptoms  of  hyperismia  of  the  rectum,  show  tliat 
aloes  influences  chiefly  the  descending  colon  and  rectum. 
According  to  the  researclies  of  Rutherfold,  it  increases 
the  secretion  of  bile  and  renders  it  more  watery. 

Aloes  does  not  usually  lose  its  activity  when  habitually 
taken,  the  same  dose  producing  the  same  laxative  effect 
for  many  months,  and  sometimes  for  years ;  in  some  cases 
the  dose  may  even  be  gradually  diminished.  For  this 
reason  it  is  one  of  the  most  appropriate  laxatives  for  ha- 
bitual constipation. 

Aloes  is  held  to  be  ])refcrable  to  other  laxatives  when 
constipation  is  associated  with  dyspepsia,  hypociiondri- 
asis,  and  biliary  derangement,  and,  in  females,  with 
atonic  amenorrhsea.  The  presence  of  piles,  unless  they 
are  inflamed,  does  not  contraindicate  the  use  of  laxative 
doses.  But  aloes  sliould  not  be  employed  when  active 
hypersemia  of  the  large  intestine  exists,  or  when  there  is 
some  disease  of  the  uterus  tending  to  hemorrhage.  And 
though  small  doses  might  do  no  harm  in  pregnancy  it  is 
better  to  resort  to  other  laxatives. 

On  account  of  its  slow  actioc,  aloes  is  usually  taken 
just  before  or  after  the  last  meal,  and,  as  a  rule,  it  acts  on 
the  next  morning  after  breakfast.  If  it  act  soonei-  it 
should  be  taken  just  before  retiring.  ' 

As  aloes  is  intensely  bitter,  it  is  generjilly  ordered  in 
tlie  form  of  pills,  of  which  five  varieties  are  official 
For  all  ordmary  cases  of  constipation  the  pilidm  aloes 
contammg  each  two  grains  of  aloes  and  soap,  answer 
well,  one  pill  being  given  daily.  The  pilulm  aloes  et  mas- 
Uches,  known  also  as  Lady  Webster's  dinner  pills  also 
contam  each  gr.  ij.  of  aloes  and  a  little  mastic;  the  latter 
has  no  effect.  Th&pilulce  aloes  etferri  are  adapted  to  tlie 
constipation  of  anajmic  persons.  Some  authors  state  that 
the  sulphate  of  iron  in  these  pills  increases  the  activity  of 
the  aloes.  The  pilulm  aloes  et  myrrlun  are  held  to  be  suit- 
able to  constipation  associated  with  atonic  amenorrhoea 

Jiesina  PodopliylU.—The;  resin  of  podophyllum,  or  po- 
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dophyllin,  as  it  is  commonly  called,  in  doses  of  gr.  \  to  -J, 
operates  slowly,  moving  the  bowels  in  about  eight  to 
twelve  hours.  Administered  in  the  evening,  it  usually 
produces  a  feculent  evacuation  next  morning  after  break- 
fast. Sometimes  it  causes  griping,  especially  in  delicate 
females.  Like  aloes,  it  retains  its  laxative  action  for  a 
long  time  without  necessitating  an  increase  of  the  dose. 
According  to  Rutherford  and  Vignal,  podophyllin  in- 
creases the  secretion  of  bile  without  altering  its  compo- 
sition. 

The  laxative  operation  of  podophyllin  is  somewliat 
uncertain,  a  dose  which  acts  gently  in  some  persons  act- 
ing either  severely  or  not  at  all  in  some  others. 

On  account  of  the  smallness  of  its  dose,  the  convenience 
of  its  administration,  its  persistent  action  in  the  same  dose, 
and  its  cholagogue  power,  podophyllin  is  much  used  in 
various  forms  of  habitual  constipation.  It  is  held  to  be 
especially  adapted  to  cases  of  atony  or  torpor  of  the  mus- 
cular layer  of  the  bowel,  and  to  constipation  associated 
with  an  insufficient  secretion  of  bile.  Harley  found  it 
very  useful  in  cases  of  feeble  liver,  when  the  insufficient 
secretion  of  bile  resulted  from  want  of  nervous  power. 

Podophyllin  is  generally  administered  in  the  form  of 
pill.  To  prevent  griping,  a  small  quantity  of  extract  of 
belladonna  or  extract  of  hyoscyamus  is  incorporated  with 
it,  and,  when  required,  some  extract  of  nux  vomica. 
Podophyllin  is  sometimes  dissolved  in  alcohol  and  taken 
in  sweetened  water. 

The  active  principle  of  podophyllum,  called  podophyl- 
lotoxin,  has  been  given  to  adults  in  doses  of  gr.  ^-J, 
usually  dissolved  in  alcohol  and  taken  in  syrup  or  sweet- 
ened water.  Its  action  is  said  to  be  more  certain  and 
regular  than  that  of  podophylHn.  To  children  it  has 
been  given  in  doses  of  gr.  4r-T^<  according  to  their  age. 

(Serana.— Senna  is  rarely  given  alone  as  a  laxative,  but 
frequently  in  combination  with  less  active  purgatives,  as 
in  the  official  Gonfectio  Sennm  and  the  Ptilvis  Glycyii-hizce 
Compositvs.  Having  little  or  no  unpleasant  taste  and 
acting  very  gently,  the  confection  of  senna  is  often  used 
to  unload  the  bowels  in  pregnancy,  convalescence,  and 
hemorrhoidal  affections.  The  dose  is  one  or  two 
drachms,  which  may  be  conveniently  taken  at  bedtime. 
The  compound  powder  of  liquorice  is  adapted  to  the 
same  cases,  and  is  sometimes  used  in  habitual  constipa- 
tion. It  is  given  in  doses  of  half  a  drachm  to  one  drachm 
in  a  small  quantity  of  water,  preferably  at  bedtime. 

Colocynthis.—The  extract  and  compound  extract  of 
colocynth  are  sometimes  employed  as  laxatives  in  habit- 
ual constipation,  the  former  in  doses  of  gr.  ss.-i.,  the  lat- 
ter in  doses  of  gr.  i.  -v.  Generally  they  are  combined  with 
other  laxatives,  and  with  extract  of  hyoscyamus  or  ex- 
tract of  belladonna,  to  prevent  griping,  as  in  the  follow- 
ing pills:  If  Extr.  colocynth.  eonip.,  gr.  iv. ;  pulv. 
ipecac,  gr.  ij. ;  podophyllin,  extr.  bellad.,  aa  gr.  i.  M. 
ft.  pil.  No.  iv.     Sig. :  One  pill  at  bedtime. 

Cascara  Sagrada. — This  remedy  has  come  into  general 
use  as  a  laxative  in  habitual  constipation.  Its  prolonged 
employment  in  appropriate  doses  is  frequently  followed 
by  a  return  of  the  normal  activity  of  the  large  intestine. 
Usually  the  fluid  extract  is  given  in  doses  of  Ttj,  x.-xxx 
several  times  daily.  IJ  Extr.  rliamni  purshianaj  fluidi, 
Syrupi  aurantii,  Aquie  destillatne,  aa  §  ss.  M.  Sig.: 
One-half  to  one  teaspoonful  three  times  daily  before  eat- 
ing. The  dose  found  to  be  effective  should  be  gradually 
lessened.  In  many  cases  it  may  be  entirely  discontinued 
alter  a  few  weeks  or  months. 

Frangula.—ln  doses  of  m  xv.-xxx.  the  fluid  extract  of 
trangula  is  said  to  be  a  mild  but  uncertain  laxative.  As 
It  does  not  quickly  lose  its  activity,  it  has  been  recom- 
mended for  habitual  constipation.  Snmvel  Mckles. 

LEAD.— I.  General  Medicinal  Properties  op  Com- 
pounds of  Lead.— Absorbed  into  the  system,  lead  exerts 
a  peculiar  influence,  developing  a  unique  series  of  symp- 
toms. The  influence  is  wholly  toward  deterioration  of 
tissue  and  perversion  of  function,  and  has  no  application 
in  medicine.  Locally,  the  effects  differ  among  the  com- 
pounds mamly  according  to  solubility.    The  insoluble 
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compounds  are  soothing  and  absorbent,  like  the  insoluble 
salts  of  bismuth,  -while  the  soluble  are  decidedly  astrin- 
gent, but  yet,  in  proportion  to  the  astringency,  are  far 
less  irritant  than  most  other  astringent  metallic  salts 
The  therapeutics  of  lead  salts  consist  in  the  application 
of  the  insoluble  compound  (carbonate)  as  an  absorbent 
and  healing  dusting  powder,  and  the  employment  of  the 
soluble  salts  as  metallic  astringents  in  catarrhs,  or,  in 
■weak  solution,  as  cooling  lotions  in  inflammation  or  irri- 
tation of  the  skin.  In  these  applications  the  following 
points  need  attention:  1.  The  carbonate  should  not  be 
applied  too  extensively  over  a  raw  surface,  else,  through 
chemical  conversion,  enough  lead  may  be  absorbed  to 
produce  distinct  constitutional  lead  poisoning.  2.  No 
lead  compounds  should  be  applied  to  the  eye,  for,  though 
■excellent  for  simple  irritation  or  catarrh  of  the  conjunc- 
tiva, yet  there  is  the  peculiar  danger  that  if  a  loss  of  the 
epithelium  of  the  cornea  occur,  whether  by  ulceration  or 
iDy  traumatic  abrasion,  application  of  a  lead  solution  will 
produce  an  instant,  indelible,  opaque,  white  streak  over 
the  area  of  exposed  underlying  corneal  tissue.  3.  Lead 
salts  should  not  be  given  internally  for  longer  than  a  very 
few  days,  lest  constitutional  lead  poisoning  result. 

II.  The  Compodnds  of  Lead  Used  in  Medicine.— 
These  are  the  monoxide,  carbonate,  iodide,  acetate,  basic 
acetate,  nitrate,  and  oleo-palmitate  (lead  plaster). 

Lead  Monoxide:  PbO.  Lead  monoxide  is  the  com- 
poimd  so  well  known  as  litharge.  It  is  official  in  the 
United  States  Pharmacopoeia  as  Plumbi  Oxidxim,  Lead 
Oxide.  It  is  in  the  form  of  a  heavy  yellowish  powder 
or  minute  scales,  insoluble  in  water  or  alcohol  and  with- 
out smell  or  taste.  It  is  not  used  medicinally  under  its 
own  form,  but  is  official  as  being  the  source,  in  pharmacy, 
of  the  solution  of  the  lead  subacetate  and  of  lead  plaster. 

Lead  Carbonate:  (PbC03)jPb(HO)2.  This  salt,  the 
common  white  lead  of  the  paint  shops,  is  official  in  the 
United  States  Pliarmacopceia  as  Plumbi  Carbonas,  Lead 
Carbonate.  It  is  in  the  form  of  a  heavy  white  powder  or 
pulverulent  mass,  and,  like  the  oxide,  is  insoluble  in  water 
or  alcohol  and  is  witliout  odor  or  taste.  As  its  formula 
shows,  it  is  a  mixture  of  the  normal  carbonate  and  the 
hydroxide.  White  lead  is  used  as  a  dusting  powder,  as 
already  set  forth,  or  it  may  be  applied  mixed  to  the  con- 
sistence of  paint  with  linseed  oil,  or  it  may  be  used  in 
ointment,  in  the  shape  of  the  official  Unguentum  Plumbi 
Carbonatis,  Ointment  of  Lead  Carbonate,  a  mixture  of  ten 
per  cent,  of  white  lead  with  benzoinated  lard.  White 
lead,  being  so  largely  used  in  the  arts,  is  a  fruitful 
source  of  lead-poisoning. 

Lead  Iodide :  Pbl^.  This  compoimd  is  official  in  the 
United  States  Pharmacopoeia  as  Plumbi  lodidum.  Lead 
Iodide.  It  is  in  tlie  form  of  a  heavy  yellow  powder, 
shghtly  soluble  in  cold  water  and  in  alcohol,  but  more 
readily  soluble  in  boiling  water  (1  to  300.)  The  claim  of 
lead  iodide  to  medicinal  recognition  is  based  upon  the  the- 
ory that  the  salt  will  yield  the  peculiar  effects  of  an  iodide 
along  with  those  of  load.  But  in  practice  the  medicine 
seems  to  amount  to  little  else  than  a  very  slightly  soluble 
lead  sal  t,  and  is  little  used.  It  has  been  given  internally  in 
doses  of  from  0.03  to  0.20  gm.  (gr.  ss.-iij.).  For  exter- 
nal application  there  is  an  official  Unguentum  Plumbi 
lodidi.  Ointment  of  Lead  Iodide,  consistfng  of  ten  parts 
of  the  lead  salt  to  ninety  of  benzoinated  lard. 

Lead  Acetate :  Vh{CiTL^O.,\SH..,0.  Normal  lead  acetate, 
the  salt  well  known  as  sugar  of  lead,  is  official  in  the 
United  States  Pharmacopoeia  as  Plumbi  Acetas,  Lead 
Acetate.  The  salt  occurs  in  colorless,  bright  prismatic 
crystals  or  scales,  of  a  faint  vinegar-like  odor  and  a  charac- 
teristic taste  at  first  sweetish  and  astringent,  and  afterward 
metallic.  It  dissolves  freely  in  water  and  fairly  in  alcohol 
{1  to  21).  It  effloresces  and  absorbs  carbon  dioxide  from 
the  air  on  exposure.  Tlie  solutions  commonly  show  a 
slight  turbidity,  which,  however,  is  easily  removed  by 
the  addition  of  a  few  drops  of  acetic  acid.  Commercial 
sugar  of  lead  is  apt  to  be  contaminated  with  lead  sul- 
phate or  carbonate,  an  impurity  which  may  be  suspected 
if  a  sample  fail  to  dissolve  wholly  in  water.  The  salt  is 
decomposed  by  the  alkalies,  by  acids,  by  soluble  sul- 


phates,  chlorides,  citrates,  and  tartrates,  and   by  lime 
water. 

Lead  acetate  is  one  of  the  most  powerful  of,  the  lead 
salts.  In  rather  weak  solution  it  evinces  the  combined 
astringency  and  soothing  influence  characteristic  of  solu- 
ble lead  compounds,  but  in  strong  solution  is  distinctly 
irritant,  so  that  the  salt  is  a  possible  severe  irritant  poi- 
son. Lead  acetate  may  be  used  externally  in  solution  as 
an  astringent  wash,  with  the  caution  already  given  about 
application  to  the  eye.  Tlie  strength  of  lead  lotions 
commonly  ranges  from  the  one-half  of  one  to  one  or  two 
per  cent.  Internally  the  salt  is  a  good  deal  given  as  an 
astringent  in  diarrhoeas,  and  has  also  an  ancient  reputa- 
tion of  being  of  avail  for  the  arrest  of  hemorrhage  in 
quarters  inaccessible  to  local  measures.  This  alleged 
hffimostatic  potency  is  held  in  high  esteem  by  some,  but 
by  others  is  considered  wholly  imaginary.  By  tlie  very 
conditions  of  the  case  this  virtue  is  one  impossible  to  es- 
tablish or  disprove  by  methods  of  precision. 

Lead  acetate  is  administered  in  doses  of  from  0.06  to 
0.20  gm.  (gr.  i.-iij.)  every  two  hours  or  so,  and,  when 
given  in  diarrhoea,  is  probably  more  often  than  not 
combined  with  an  opiate. 

Basic  Lead  Acetate:  Pb(C2H302)2.SPbO.  When  lead 
monoxide  (litharge)  is  boiled  in  a  solution  of  lead  acetate 
it  dissolves  with  the  formation  of  certain  basic  acetates, 
the  composition  of  the  resulting  basic  salt  depending 
on  the  proportion  of  litharge  to  sugar  of  lead  in  the  mak- 
ing. The  United  States  Pharmacopoeia  avails  itself  of 
this  reaction,  and  by  taking  tlie  ingredients  in  the  pro- 
portion of  ten  of  litharge  to  seventeen  of  acetate,  obtains 
a  solution  of  basic  acetates  of  which  the  principal  one  is 
the  triplumbic  acetate  of  the  formula  given  above.  This 
solution  is  proportioned  so  as  to  be  about  twenty-flve 
per  cent,  strength  of  salts,  and  is  officially  entitled  Liquor 
Plumbi  Subacetatis,  Solution  of  Lead  Subacetate.  called 
also  Ooulard's  Extract.  It  is  a  clear,  colorless  liquid,  of 
a  sweetish,  astringent  taste,  and  an  alkaline  reaction.  It 
is  easily  distinguishable  from  a  solution  of  the  normal 
acetate  (sugar  of  lead)  by  the  fact  that  it  produces  a 
dense,  white  precipitate  with  a  solution  of  acacia.  Solu- 
tion of  subacetate  of  lead  is  exceedingly  easy  of  decom- 
position; even  the  carbon  dioxide  of  the  atmosphere  will 
attack  it  and  tender  it  milky  by  the  formation  of  the  in- 
soluble carbonate  of  lead.  It  must  therefore  be  kept  in 
well-stoppered  bottles.  It  is  decomposed  also  by  so 
many  other  substances,  organic  and  inorganic,  that  the 
practical  rule  is  a  good  one,  viz.,  to  combine  this  solution, 
in  extemporaneous  prescribing,  only  with  opiates.  The 
f  oUowin  g  preparations  of  the  United  States  Pharmacopoeia 
are  made  from  this  solution : 

Ce7'atu')n  Plumbi  Subacetatis,  Cerate  of  Lead  Subace- 
tate; Goulard's  Cerate.  This  cerate  consists  of  twenty 
per  cent,  of  the  above  solution  mixed  with  camphor  ce- 
rate, and  is  specially  directed  to  be  freshly  prepared  when 
wanted  for  use.  This  is  because  the  preparation  rapidly 
decomposes  on  keeping,  turning  yellow  and  becoming 
rancid. 

Liquor  Plumbi  Saibacetatis  Dilutus,  Dilute  Solution  of 
Lead  Subacetate ;  Lead  Water.  This  solution  is  simply 
three  parts  of  the  foregoing  diluted  with  ninety-seven  of 
distilled  water,  previously  boiled  and  cooled  to  deprive  it 
of  free  carbonic  acid.  Lead  water  is  of  the  average 
strength  wanted  for  actual  application  of  a  subacetate 
of  lead  solution,  and  may  therefore  be  prescribed  for  use 
without  dilution. 

These  two  preparations,  derived  from  the  parent  solu- 
tion of  the  subacetate,  are  much  used  as  gently  astrin- 
gent, and  at  tlie  same  time  soothing  applications  to 
sores,  excoriations,  or  inflamed  conditions  of  skin.  Lead 
water  is  frequently  combined  with  laudanum  for  the  al- 
laying of  superficial  pains,  such  as  the  pain  of  erysipelas, 
of  a  scald,  or  of  a  sprain. 

Lead  Nitrate:  Pb(N03)!!.  The  salt  is  official  in  the 
United  States  Pharmacopoeia  as  PlumM  Nitras,  Lead 
Nitrate.  It  occurs  in  octahedral  crystals,  either  colorless 
and  transparent  or  white  and  opaque,  according  to  the 
method  of  preparation.     The  crystals  are  permanent  in 
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the  air,  without  odor  but  with  the  usual  sweetisli,  astring- 
ent and  metallic  taste  of  the  soluble  lead  salts.  The  salt 
dissolvesjn  two  parts  of  cold  water  and  more  freely  in 
boiling  water.  It  is  almost  insoluble  in' alcohol.  Lead 
nitrate  acts  like  the  acetates,  and  is  used  only  for  external 
applications.  A  peculiar  property  of  the  salt  is  that  it 
decomposes  sulphuretted  compounds,  and  thus  proves 
deodorant  to  parts  generating  foul  secretions,  such  as 
nasal  surfaces  in  ozsena.  Ledoyen'-i  disinfecting  fluid  is  a 
twelve  and  a  half  per  cent,  aqueous  .solution  of  lead  ni- 
trate. Lotions  of  the  nitrate  average  two  per  cent,  in 
strength. 

Lead  Plaster  (Diachylon  Plaster).  Under  the  title 
Emplastrum  Plunibi,  Lead  Plaster  (Diachylon  Plaster), 
the  United  States  Pharmacopoeia  recognizes  the  product 
resulting  from  boiling  together  in  a  sufficiency  of  water 
thirty -two  parts  of  lead  oxide  and  sixty  parts  of  olive  oil. 
Such  product,  an  oleo-palmitate  of  lead,  is  a  fairly  hard 
solid,  of  a  yellowish-white  color,  pliable  and  tenacious,  but 
not  greasy.  Upon  keef)ing  it  turns  brown  on  the  surface. 
Lead  plaster  exerts  but  feebly  the  peculiar  elf  ects  of  lead 
compounds,  though  a  case  of  lead  colic  has  been  recorded 
as  resulting  from  long -continued  application  of  the  plas- 
ter as  a  dressing  to  an  ulcerated  surface.  The  main  use 
of  lead  plaster  is  as  a  basis,  non-specific,  for  medicated 
plasters.  Edward  Curtis. 

LEAD  PALSY.— Muscular  paralysis  resulting  from  the 
toxic  effect  of  lead  is  seen  most  frequently  among  those 
whose  occupation  requires  frequent  or  continuous  con- 
tact with  lead.  Thus,  it  is  commonly  found  in  those 
employed  in  lead-works,  and  among  painters,  typesetters, 
file-makers,  plumbers,  glass  grinders,  and  those  who  glaze 
pottery  with  lead,  and  also  in  other  industries.  The  ac- 
cidental causes  are  numerous,  such  as  the  contamination 
of  drinking-water  by  leaden  pipes,  the  cooking  of  food  in 
vessels  containing  lead,  the  use  of  various  cosmetics, 
hair  dyes,  etc.  It  has  also  been  traced  to  snuil  which 
was  found  to  contain  lead.  As  a  rule,  the  lead  enters  the 
system  by  way  of  the  alimentary  canal,  as  a  re.sult  of  un- 
cleanliness,  and  through  the  pollution  of  food  by  hands 
that  have  been  in  contact  with  lead.  It  may  also  enter 
the  system  through  inlialation,  and  by  absorption  from 
the  skin.  As  in  other  forms  of  tox8emia,,individual  sus- 
ceptibility to  the  effect  of  lead  has  much  to  do  with  tlie 
development  of  lead  palsy.  Females  suffer  oftener  than 
males,  and  people  in  general  ill-health  and  those  addicted 
to  alcoholics  seem  more  predisposed  to  its  toxic  action. 
Only  a  certain  proportion  of  individuals  whose  occupation 
requires  the  frequent  handling  of  lead  are  thus  poisoned, 
while  many  similarly  employed  are  never  affected,  al- 
though no  special  precautions  are  taken.  After  lead 
poisoning  has  existed  for  some  time,  and  not  necessarily 
manifesting  any  conspicuous  symptoms,  a  peculiar  form 
of  multiple  neuritis  ensues.  This  is  characterized  by 
paralysis  of  several  of  the  muscles  of  the  upper  extremi- 
ties, occurring  first  and  most  pi-ouounced  in  the  disti-ibu- 
tion  of  the  musculospiral  nerve,  affecting  the  extensors 
of  the  hands  and  fingers,  but  rarely  involving  the  sensory 
fibres. 

As  a  rule,  other  symptoms  of  lead  poisoning — especially 
lead  colic,  acute  constipation,  and  at  times  articular  and 
muscular  pains,  or  some  of  the  manifestations  of  en- 
cephalic saturnism— precede  the  paralysis.  It  is  rarely 
acute  as  a  sequel  of  an  attack  of  colic,  but  generally  de- 
velops itself  in  the  course  of  several  weeks. 

The  paralysis  may  be  the  first  and  only  recognizable 
symptom.  These  patients  are  frequently  found  ansemic, 
with  a  blue  line  on  the  gunfs  close  to  the  teeth,  due  to 
thedeposit  of  lead,  and  signs  of  arterio-sclerosis  or  chronic 
nephritis  may  also  be  present.  Almost  always  the  com- 
mon extensors  of  the  fingers  are  first  affected,  especially 
the  extensors  of  the  third  and  fourth  fingers;  then  the 
extensors  of  the  wrist  and  little  fingers  follow :  later,  the 
extensors  of  the  wrist,  and  ultimately  the  long  thumb 
muscles.  The  extensors  of  the  hand  and  fingers  are  in 
most  cases  exclusi  vely  in  vol  ved.  These  different  muscles 
are  affected  in  varying  degrees.     The  hands  and  fingers 
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are  held  in  the  position  of  flexion,  and  drop  as  soon  as 
they  are  placed  in  extension.     On  account  of  the  lack  of 
opposing  force,  the  flexors  are  weakened  in  their  action, 
but  when  support  is  given  to  the  hand  by  passive  exten- 
sion they  act  normally.     The  paralysis  of  the  extensor 
muscles  of  the  wrist  cau.se8  "  wrist-drop, "  which  produces 
the  characteristic  attitude  of  the  hands  commonly  seen  in 
these  cases.     In  some  instances  the  paralysis  is  not  con- 
fined to  the  distribution  of  the  musculospiral  nerve,  but 
all  of  the  intrinsic  muscles  of  the  hand  which  are  sup- 
plied by  the  ulnar  and  median  nerves  may  also  be  in- 
volved.    In  the  majority  of  cases,  the  triceps  and  supi- 
nators remain  intact.     It  is  only  in  the  most  severe  forms 
that  the  latter  muscles  are  involved.     This  condition  is 
usually  found  associated  with  paralysis  in  the  distribu- 
tion of  other  branches  of  the  brachial  plexus  and  with  pro- 
nounced symptoms  of  saturnism.     Although  lead  has  a 
strong  predilection  for  the  muscles  already  mentioned, 
these  may  escape.     Lead  palsy  usually  affects  both  up- 
per extremities  simultaneously,  but  it  is  not  at  all  un- 
common for  it  to  attack  only  one  arm.     The  right  upper 
extremity  is  generally  more  paralyzed  than  the  left  in 
right-handed  persons,  and  vice  versa.     It  is  quite  un- 
common, however,  for  both  sides  to  be  equally  affected. 
Atypical  cases  occur  in  which  the  supinators,  biceps, 
brachialis  anticus,  and  deltoid  are  the  principal  muscles 
affected  (upper  arm  type  of  Remak).     To  this  group 
is  generally  superadded  paralysis  of  the  supra-  and  in- 
fraspinati.     This  form  of  paralysis  is  usually  bilateral, 
and  occurs  in  the  most  inveterate" types  of  lead  poisoning. 
When  this  group  of  muscles  is  affected,  the  patient  is 
unable  to  lift  his  arm,  and  it  hangs  powerless  by  his  side. 
Sometimes  the  deltoid  is  the  only  muscle  involved. 

The  paralysis  is  always  of  a  degenerative  form,  and  is 
most  frequently  attended  or  followed  by  atrophy  and 
loss  of  faradic  irritability  and  the  reaction  of  degener- 
ation in  the  affected  muscles,  as  a  result  of  degeneration 
of  the  nerve  fibres.  Fibrillary  tremor  is  usually  present. 
As  a  rule,  there  is  no  disturbance  of  sensibility.  In  the 
more  chronic  cases  there  may  be  a  slight  swelling  over 
the  extensors  of  the  wrist  joint.  This  is  due  to  the  long- 
continued  flexion  of  the  carpus  producing  displacement 
backward  of  the  bones  and  distention  of  the  synovial 
sheaths.  The  lower  extremities  are  very  rarely  af- 
fected. When  this  does  take  place,  the  muscles  involved 
are  the  long  extensor?  of  the  toes  and  the  peronei  mus- 
cles. The  tibialis  anticus  usually  escapes.  In  fatal 
cases,  the  paralysis  invades  the  muscles  of  respiration, 
i.e.,  tlie  intercostals,  the  diaphragm,  and  the  muscles  of 
the  larynx.  In  some  chronic  cases  the  symptoms  may 
closely  resemble  those  of  bulbar  paralysis. 

Primary  atrophy  (the  atrophy  preceding  the  motor 
paralysis)  may  occur  in  the  intrinsic  muscles  of  the 
hands.  It  sometimes  becomes  permanent  and  progres- 
sive, just  as  in  other  forms  of  progressive  atrophy  of 
spinal  origin.  The  lesion  producing  lead  palsy  usually 
affects  the  peripheral  motor  neurons.  In  chronic  cases 
the  peripheral  nerves  are  the  seat  of  well-marked  inter- 
stitial neuritis.  Changes  have  also  been  found  in  the 
cells  of  the  anterior  horns  of  gray  matter  of  the  spinal 
cord,  and  also  in  the  anterior  nerve  roots. 

Diagnosis. — In  the  majority  of  cases  a  correct  diag- 
nosis of  lead  palsy  is  based  on  the  following  conditions: 
its  etiology ;  the  peculiarity  of  onset  and  its  association 
with  other  signs  of  lead  poisoning ;  the  characteristic  de- 
generative type  of  the  paralysis  and  its  limitation  to  cer- 
tam  groups  of  muscles  in  the  distribution  of  the  muscu- 
lospu-al  nerve,  with  the  escape  of  other  muscles  supplied 
by  the  same  nerve ;  and  its  fiequent  bilateral  character. 

Pkognosis. — If  there  are  no  serious  complications  the 
prognosis  as  to  life  is  favorable.  When  the  paralysis  is 
not  extensive  andis  of  recent  occurrence,  recovery  usu- 
ally takes  place,  under  proper  conditions.  The  presence 
of  the  reaction  of  degeneration  does  not  militate  against 
recovery.  The  voluntary  power  may  return  before  fa- 
radic irritability.  Recovery  occurs,  as  a  rule,  when  the 
source  and  continuance  of  the  lead  absorption  is  elimi- 
nated.    On  the  other  hand,  the  course  of  primary  atro- 
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phy  is  extremely  clironic,  and  it  lias  littli'  tendcncv  to 
recover.  -^ 

Treatment.— The  treatment  should  consist  in  removal 
from  the  source  of  contamination  by  load  and  its  elimina- 
tion from  the  system  by  the  administration  of  small  doses 
of  iodide  of  potassium  three  times  a  day,  and  an  occasional 
cathartic  dose  of  sulphate  of  magnesia.  The  joints  and 
paralyzed  muscles  should  be  supported  by  suitable  pros- 
thetic apparatus.  The  daily  application  of  the  galvanic 
current  and  gentle  massage  win  hasten  the  restoration  of 
normal  function.  General  tonic  treatment  is  usually  in- 
dicated. William  iM.   ^ 


LEAD  POISONING,  ACUTE  AND  CHRONIC.-Acute 

Poisoning. — Cases  of  acute  lead  poisoning  are  compara- 
tively rare  and  are  ordinarily  of  accidental  origin.  The 
form  of  lead  swallowed  is  usually  the  acetate,  sometimes 
the  basic  acetate  in  the  form  of  Goulard's  extract.  It 
may  be  the  ordinary  white  lead  or  other  lead  salts,  and 
cases  have  not  infrequently  been  reported  of  poisoning 
by  the  yellow  lead  ehromate  used  in  coloring  candy. 
There  is  no  danger  of  acute  lead  poisoning  by  lead  salts 
prescribed  medicinally,  since  the  toxic  dose  is  so  much 
larger  than  the  medicinal  dose.  From  i  iv.  to  3  viij.  (15.5 
to  31  gm.)  is,  for  example,  the  poisonous  dose  of  lead 
acetate. 

Symptoms. — It  is  a  curious  fact  that  acute  lead  poison- 
ing presents,  within  the  period  of  a  few  hours,  almost 
the  entire  series  of  symptoms  caused,  in  much  slower 
stages,  by  chronic  poisoning.  Within  a  few  minutes 
after  swallowing  a  large  portion  of  any  of  the  soluble 
lead  salts  the  patient  perceives  a  sweetisli,  followed  by  a 
metallic,  taste.  This  is  quickly  succeeded  by  a  burning 
sensation  in  the  throat  and  stomach  and  by  nausea  and 
vomiting.  Severe  colicky  pains  in  the  bowels  follow, 
with  a  retracted  rather  than  distended  abdomen.  There 
are  great  thirst  and  marked  general  distress  and  prostra- 
tion, with  slow  pulse  and  cold  extremities.  The  bowels 
are  constipated  and  the  urine  is  scanty.  Sometimes 
there  are  cramps  in  the  extremities,  and  it  is  said  that 
even  paralysis  has  resulted  from  acute  poisoning.  Fatal 
cases  usually  terminate  in  convulsions  and  coma,  within 
two  or  three  days.  Recovery  is,  however,  the  rule,  even 
after  the  ingestion  of  such  a  large  quantity  as  one  ounce 
and  over  of  lead  acetate. 

Post-mortem  Appearances. — These  are  not  specially 
characteristic,  being  usually  those  of  an  acute  gastro-en- 
teritis  or  entero-colitis  with  particularly  contracted  small 
intestines. 

Treatment. — If  the  patient  is  seen  early  the  stomach 
should  be  emptied  with  the  stomach  tube  or  pump.  In 
the  absence  of  such  appliances  nature's  efforts  at  evacu- 
ating the  stomach  should  be  aided  by  the  hypodermic  use 
of  apomorphine  or  the  internal  administration  of  sulphate 
of  zinc.  'The  latter  is  supposed  also  to  be  of  value  by 
contributing  to  the  formation  of  an  insoluble  lead  sul- 
phate in  the  stomach.  Magnesium  sulphate  and  sodium 
sulphate  are  also  employed  for  their  combined  chemical 
and  cathartic  action.  After  these  come  emoUient  drinks 
and  the  use  of  opiates  to  relieve  pain. 

Chronic  PoisoNiNa. — The  introduction  of  small  quan- 
tities of  lead  into  the  body,  during  a  considerable  period 
of  time,  brings  about  a  peculiar  disease  known  as  lead 
poisoning  or  plumbism,  accompanied  by  a  varied  train 
of  symptoms,  some  of  which  are  of  brief  and  others  of 
quite  long  duration.  The  methods  of  exposure  to  lead 
poisoning  fall  under  two  heads — first,  those  which  may 
be  called  accidental,  and  to  which  every  one  may  be  ex- 
posed ;  and  secondly,  those  which  are  incident  to  certain 
occupations.  Under  the  lirst  head  comes  the  accidental 
introduction  of  some  of  the  lead  salts  into  food,  as  by  the 
use  of  cooking  utensils  lined  with  an  enamel  containing 
lead;  the  use  of  canned  goods,  especially  acid  fruits, 
long  canned,  which  may  absorb  lead  from  the  solder;  the 
drinking  of  beer  which  has  stood  for  many  hours  in  a 
lead  pipe ;  the  use  of  flour  ground  with  stones  the  holes 
of  which  have,  been  filled  with  lead,  etc.  The  employ- 
ment of  lead  pipes  for  the  conduction  of  drinking-water 
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has  undoubtedly  often  caused  lead  poisoning.  This  is 
particularly  truq  if  the  water  is  rain  or  snow  water  con- 
taining no  mineral  ingredients.  Lead-lined  tanks  for  the 
holding  of  such  water  are  absolutely  to  be  interdicted 
Hard  waters,  which  contain  lime  and  magnesium  sul- 
phates and  carbonates,  cause  the  deposit  of  a  compara- 
tively insoluble  lead  sulphate  or  carbonate  within  the 
pipe,  thus  protecting  the  water  from  contamination. 
Even  then  it  is  always  wise,  before  drinking  water  from 
lead  pipes,  first  to  let  tliat  which  may  have  stood  in  the 
pipes  run  to  waste. 

Lead  suction  pipes  in  wells  are  very  dangerous.  The 
best  metal  for  this  purpose  is  block  tin. 

By  far  the  greater  number  of  cases  of  lead  poisoning, 
however,  are  those  which  are  due  to  the  inevitable  ex- 
posure incident  to  certain  occupations.  Workers  in  lead 
mines  and  workers  in  lead  alloys,  as  plumbers,  lead -pipe 
makers,  type-founders,  and  even  typesetters,  furnish 
frequent  instances  of  poisoning.  The  same  is  true  of 
those  engaged  in  the  making  or  handhng  of  lead  pig- 
ments. 

Still  more  frequent  are  the  cases  occurring  among  those 
employed  in  the  manufacture  of  white  lead  (lead  carbo- 
nate), and  in  the  honest  old  days,  when  they  actually 
handled  white  lead  extensively,  the  painters  gave  their 
name  (eolica  pictonum)  to  one  of  the  prominent  symptoms- 
of  lead  poisoning.  A  comparatively  recent  industry, 
which  contributes  a  very  heavy  contingent  to  the  cases 
of  lead  poisoning  in  this  country,  is  the  smelting  and  re- 
fining of  the  silver -bearing  lead  carbonate  ores  of  this 
country  and  of  Mexico.  "These  smelters,  scattered  over 
the  land  from  the  crest  of  the  Rocky  Mountains  (Lead- 
ville)  to  the  Atlantic  Ocean  (Perth  Amboy),  employ  many 
thousands  of  men  among  whom  occur  many  hundreds 
of  cases  of  lead  poisoning  annually.  The  considerable 
number  of  deaths  and  the  much  larger  number  of  perma- 
nently disabled  men  for  which  this  industry  is  respon- 
sible, and  which,  under  proper  precautions,  might  be 
avoided,  is  a  matter  that  ought  to  be  taken  cognizance  of 
by  state  and  local  health  boards,  wherever  such  smelting 
works  exist. 

Metliod  of  Introduction  of  tlie  Poison. — Practically  the 
only  method  by  which  lead  is  introduced  into  the  system, 
among  lead  workers,  is  by  means  of  lead-laden  dust,  this 
dust  entering  the  nose  and  mouth  and  being  conveyed 
to  the  stomach.  There  is  no  such  volatilization  of  lead 
as  would  permit  of  its  introduction  in  gaseous  form, 
through  the  respiratory  system,  although  the  so-called 
smoke  from  blast-furnaces  or  retorts  or  the  steam  from 
kettles  carries  lead  dust,  just  as  ordinary  smoke  carries 
soot.  The  moustache,  the  fingers,  and  the  clothing  of  the 
workman  are  loaded  with  this  very  fine  dust,  and  this  is 
not  only  swallowed  when  he  opens  his  dinner  bucket  and 
eats  with  unwashed  hands  in  the  workroom,  but  it  coats 
his  upper  mucous  membranes  all  the  time,  is  carried  home 
in  and  disseminated  from  his  clothing,  and  is  present  with 
him  constantly. 

%ropto«is. —These  may  be  divided  as  follows :  1.  Lead 
cachexia,  which  often  precedes  more  violent  manifesta- 
tions and  generally  persists  through  the  entire  history  of 
the  disease.  2.  Lead  colic.  3.  Lead  encephalopathy. 
4.  Lead  paralysis. 

Lead  Cachexia. — After  a  variable  period  of  exposure, 
sometimes  extending  over  but  two  or  three  weeks,  but 
of tener  over  from  three  to  twelve  months  or  even  longer, 
the  patient  shows  signs  of  failing  health.  He  complains 
of  a  loss  of  appetite,  of  a  sweetish  taste  in  the  mouth, 
sometimes  of  vomiting,  especially  .  after  breakfast,  al- 
ways of  constipation,  of  a  general  sense  of  lassitude, 
often  of  pains  simulating  rheumatism,  either  about  the 
joints  or  in  the  muscles,  perhaps  of  frequent  cramps  in 
the  calves  of  the  legs  or  in  other  muscles,  very  Hkely  of 
vague  abdominal  pains.  On  examination  he  will  be 
found  to  be  somewhat  emaciated,  sallow,  with  a  foul, 
coated  tongue  and  very  bad  breath,  the  tongue  not  sel- 
dom betraying  a  tremor  on  being  protruded.  If  to  these 
signs  and  symptoms  is  added  the  characteristic  blue  line 
on  the  gum,  the  diagnosis  is  fairly  assured.     This  blue 
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line,  about  2  mm.  wide  at  the  junction  of  the  gum  with 
the  teeth,  occurs  in  a  large  proportion  of  cases  of  chronic 
lead  poisoning.  It  is  often  hard  to  distinguish  from  the 
discoloration  due  to  an  accumulation  of  tartar  on  the 
teeth  of  people  who  give  their  teeth  no  care.  Nor  must 
the  absence  of  the  blue  gum  line  be  considered  conclu- 
sive evidence  against  lead  poisoning.  _    _ 

The  symptoms  above  enumerated  being  present,  it  is 
•essential  that  the  patient  be  removed  from  the  danger  of 
further  poisoning.  This  can  sometimes  be  done,  in  a 
smelting  or  manufacturing  plant,  without  throwing  the 
man  out  of  work,  by  giving  him  some  different  employ- 
ment, out  of  reach  of  lead  dust  or  smoke,  and  if  possible 
•out  of  doors.  Moderate  purgation  and  warm  baths;  if 
possible  sunshine  and  good  food ;  a  little  later,  when  the 
stomach  is  in  better  shape,  bitter  tonics  with  iron ;  and 
then  the  exhibition  of  iodide  of  potassium  lor  a  time, 
may  bring  the  patient  out  of  his  cachectic  condition 
without  his  developing  the  more  violent  symptoms  pres- 
ently to  be  described.  The  only  safe  course  for  aperson 
who  has  shown  well-marked  symptoms  of  lead  poisoning 
is  to  abandon  the  occupation  which  has  induced  the  mal- 
ady, but  it  is  often  impossible  to  bring  this  about. 

3,  Lead  Colic. — Quite  frequently  persons  who  are  at- 
tacked with  lead  colic  have  previously  observed  none 
of  the  symptoms  above  described,  either  because  of  the 
general  stupidity  of  the  individual  or  because  the  symp- 
toms were  truly  absent.  The  colic  comes  on  suddenly 
and  soon  attains  great  violence.  It  has  usually  been  pre- 
ceded by  and  is  accompanied  with  obstinate  constipation. 
The  abdominal  walls  are  rigid  and  sunken,  there  is  no 
tenderness  on  pressure,  and  the  pain  is  referred  to  the  re- 
gion of  the  umbilicus.  The  pain  is  usually  continuous, 
with  violent  exacerbations  every  few  minutes,  or  at 
longer  intervals.  The  attack,  under  proper  treatment, 
may  last  for  two  or  three  hours  or  for  as  many  days.  It 
rarely  subsides  until  there  has  been  a  copious  evacuation 
•of  the  bowels  and  not  always  then.  Retching  and  vom- 
iting are  not  infrequent.  The  pulse  is  usually  slow  and 
hard.     There  is  no  rise  of  temperature. 

The  treatment  consists  in  the  hypodermic  use  of  mor- 
phine, large  doses,  not  less  than  half  a  grain,  being  often 
required,  and  the  evacuation  of  the  bowels.  The  latter 
may  be  a  difficult  task.  It  may  be  accomplished  by  re- 
peated doses  of  Epsom  salts  or  it  may  require  the  use  of 
•croton  oil  in  doses  of  two  or  three  drops.  Bnemata  are 
helpful  at  the  last.  Mercurial  purgatives  are  to  be 
avoided  on  account  of  their  possible  retention,  with  sub- 
sequent salivation.  In  one  instance  after  two  or  three 
days  of  colic  and  constipation,  in  spite  of  all  cathartics, 
violent  convulsions  having  supervened,  the  writer  has 
seen  the  inlialation  of  chloroform  promptly  followed  by 
free  catharsis  and  recovery.  A  severe  attack  of  colic  is 
not  likely  to  be  very  soon  followed  by  another.  A  pe- 
riod of  some  weeks  more  commonly  intervenes,  even 
thougli  the  individual  may  still  be  exposed  to  the  same 
malign  influences  as  before. 

3.  Lead  Enceplialopathy. — By  this  vague  term,  which 
Is  practically  a  confession  of  ignorance,  we  refer  to  those 
graver  disturbances  of  the  nervous  system,  such  as  con- 
vulsions, mania,  and  coma,  whicli  sometimes  follow  In 
the  wake  of  other  and  often  repeated  symptoms  of  lead 
poisoning  and  are  very  likely  to  end  the  life  of  the  vic- 
tim. Although,  as  just  stated,  these  grave  disturbances 
most  frequently  follow  prolonged  lead  cachexia,  repeated 
attacks  of  colic,  lead  arthralgia,  and  perhaps  even  paraly- 
sis, yet  it  is  possible  for  them  to  be  the  first,  as  well  as 
tlie  last  symptom  of  lead  poisoning  in  a  given  case. 
Tliis  seems  to  be  particularly  true  in  the  case  of  members 
of  the  negro  race.  The  writer  has  repeatedly  seen  able- 
bodied  negroes,  in  early  or  middle  manhood,  who  had 
been  working  for  months  or  years  at  lead  furnaces,  wlio 
were  well  nourished  and  had  never  lain  off  on  account  of 
sickness,  suddenly  fall  in  convulsions,  which  recurred  fre- 
quently for  a  few  days  and  were  followed  by  coma  and 
death.  Other  cases  have  been  reported  in  which  en- 
.cephalopathy  appeared  as  the  first  symptom  after  very 
brief  exposure  to  the  influence  of  lead.     More  commonly. 


however,  it  is  the  old  lead-worker  who  has  been  through 
the  whole  list  of  the  symptoms  of  plumbism,  who  finally 
develops  lead  eclampsia  or  who  falls  into  a  state  of  mental 
hebetude  and  apathy,  gradually  deepening  into  coma  or 
breaking  into  delirium  and  mania.  Not  all  of  these 
cases  prove  fatal.  Subjects  with  eclampsia  may  have 
but  few  seizures  or  may  remain  subject  to  them  for 
years.  Those  with  active  delirium  and  mania  frequently 
recover. 

The  treatment  of  these  patients,  during  the  attack,  is 
the  same  as  of  those  suffering  from  similar  conditions  not 
dependent  on  lead  poisoning. 

4.  Lead  Paralysis. — This  subject  is  fully  treated  of  un- 
der the  heading  Lead  Palsy,  and  will  therefore  not  be 
here  considered. 

Lea^  Arthralgia  has  not  been  treated  of  under  a  separ- 
ate heading  because  it  is  never  met  with  alone,  but  al- 
ways accompanies  some  one  of  the  other  forms  of  lead 
poisoning.  It  is,  however,  a  very  troublesome  accom- 
paniment and  may  requii'e  for  its  relief  the  use  of  the 
salicylates,  antipyrin,  or  similar  drugs  until  the  iodides, 
which  are  being  used  for  the  elimination  of  the  lead, 
have  had  their  effect. 

Chronic  nephritis  is  one  of  the  terminal  complications 
of  chronic  lead  poisoning  which  should  not  escape  the 
notice  of  the  practitioner. 

Pathological  Anatomy. — There  is  very  little  known  of 
the  pathological  changes  which  take  place  in  connection 
with  lead  cachexia,  colic,  or  encephalopathy.  In  death 
following  colic  the  Intestines  have  been  found  contracted, 
the  muscular  coat  hypertrophied,  and  the  mucous  mem- 
brane more  or  less  atrophied.  This  would  seem  only  to 
point  to  nature's  effort  for  the  relief  of  the  habitual  con- 
stipation due  to  lead.  In  spite  of  many  theories  on  the 
subject  the  philosophy  of  the  poisonous  action  of  lead  on 
the  body  is  as  yet  not  understood. 

Prognosis. — The  prognosis  as  to  life  is  good.  As  to 
recovery  it  is  also  good,  except  in  a  few  extreme  cases, 
provided  the  subject  can  be  Induced  to  withdraw  himself 
entirely  from  exposure  to  lead.  The  vast  majority  of 
such  persons  recover  entirelj%  lead  paralysis  even  disap- 
pearing. Even  those  who  do  not  abandon  the  occupation 
in  which  they  have  been  poisoned,  who  have  suffered 
from  repeated  attacks  of  colic  and  from  paralysis,  having 
recovered  from  the  latter,  may  return  to  their  former 
work  and  keep  at  it  for  years  before  being  again  pros- 
trated. But  sooner  or  later  the  cachexia  will  deepen  and 
the  victim,  unless  carried  off  by  some  intercurrent  dis- 
ease, will  succumb  to  his  old  malady. 

Treatment  of  Lead  Poisoning. — The  treatment  has  al- 
ready been  considered  in  the  preceding  sections,  but  the 
reason  for  recurring  to  the  subject  here  under  an  inde- 
pendent head  is  to  insist  on  the  prophylaxis  against  the 
disease.  In  ordinarj'  life  all  that  is  necessary  is  to  bear 
in  mind  the  possibilities  of  accidental  poisoning  and  to 
guard  against  them.  In  carrying  on  industries  that  in- 
evitably expose  their  employees  to  lead  poisoning,  pro- 
prietors should  adopt  all  such  precautions  as  will  reduce 
the  danger  to  the  minimum,  and  it  is  the  duty  of  the 
state,  through  its  health  authorities,  to  see  to  it  that  this 
is  done.  Otherwise  thousands  of  ignorant  and  stupid 
workmen  will  suffer  in  health  and  become  a  burden  to 
the  state.  Mucli  can  be  done  to  lessen  the  amount  of 
dust  and  smoke  in  workrooms  and  to  carry  it  away  by 
means  of  hoods  over  the  mouths  of  furnaces  or  over 
work-tables,  with  proper  suction  or  blast  attachments. 
Respirators,  sponges  tied  over  the  mouths  of  operatives, 
and  like  appliances  are  impracticable,  interfering  too 
much  with  free  respiration.  Supplying  eating-rooms 
away  from  the  dust  or  smoke  and  absolutely  enforcing 
the  rale  that  no  man  enters  the  eating-room  without  re- 
moving his  hat  if  worn  at  work  and  outer  body  garment 
and  thoroughly  washing  liis  face  and  hands,  would  do 
much  to  prevent  lead  poisoning.  Eating  in  working 
rooms  should  be  strictly  prohibited.  The  drinking-water 
supplied  to  operatives  should  be  strictly  pure,  and  kept 
in  closed  receptacles  that  cannot  be  opened  in  the  dust- 
or  smoke-laden  atmosphere. 
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Facilities  for  free  bathing  sliould  be  f urnislied  and  men 
should  be  urged  to  avail  themselves  of  the  same.  Instruc- 
tion should  be  given  as  to  the  precautions  whereby  the 
risk  of  poisoning  is  reduced  to  a  minimum. 

In  addition  to  these  measures  a  competent  medical  ser- 
vice should  be  inaugurated,  not  only  for  the  treatment  of 
the  sick  but  for  the  inspection  of  the  employees  ;  and,  on 
the  recommendation  of  the  medical  man,  such  employees 
as  show  the  early  symptoms  of  lead  poisoning  should  be 
removed  from  posts  of  danger,  being  either  assigned  to 
work  that  is  not  dangerous,  laid  off  temporarily,  or  dis- 
charged. 

As  regards  the  medicinal  treatment  of  lead  poisoning 
the  old  methods  have  not  been  improved  upon.  Such 
laxatives  as  will  answer  the  purpose  must  be  employed ; 
iron,  quinine,  and  strychnine  should  be  given  in  full  tonic 
doses;  and,  for  the  elimination  of  the  lead,  iodide  of  so- 
dium or  potassium  should  be  prescribed  in  fifteen-grain 
doses  three  times  a  day  for  two  or  three  weeks  or  more 
at  a  time,  to  be  resumed  again  after  an  intermission  of  a 
couple  of  weeks.  Except  in  cases  of  confirmed  eclamp- 
sia resembling  epilepsy,  some  cases  of  paralysis,  and 
those  in  which  organic  changes  in  the  kidney  have  super- 
vened, this  line  of  treatment,  with  absence  of  further  ex- 
posure to  the  poison,  will  usually  result  in  a  cure. 

Edward  W.  Schavffler. 

LEBANON  SPRINGS.— Columbia  County,  New  York. 
Post-Office. — Lebanon  Springs.  Hotel. 
Access. — From  Bennington,  Vermont,  or  from  Chat- 
ham, New  York,  via  Lebanon  Springs  Railroad.  The 
location  is  in  the  extreme  northeastern  corner  of  Colum- 
bia County,  155  miles  north  of  New  York  and  25  miles 
northeast  of  Chatham.  This  spring  claims  our  attention 
as  being  the  only  thermal  water  in  the  extensive  territory 
embraced  by  New  York  and  the  New  England  States. 
The  temperature,  75°  F.,  is  about  the  same  as  the  Old 
Sweet  Springs  of  Virginia.  The  spring  yields  about  30,  - 
000  gallons  hourly.  The  following  analysis  was  made  by 
Prof.  H.  Dussance: 

Leb.^non  Thermal  Spring. 
One  United  States  Gallon  Contains  : 
Solids.  Grains. 

Sodium  carbonate 2.41 

Calcium  carbonate *•"* 

Potassium  sulphate i"* 

Magnesium  sulphate ^-"S 

Sodium  chloride ^° 

Sodium  sulphide "j 

Iron  oxide ?i 

Alumina „-f2 

Silica A-^ 

Organic  matter ■  ^"-"^ 

Total 24-38 

Gases.  Cu.  in. 

Carbonic  acid 2m 

oxygen S'S 

Nitrogen 

This  place  has  been  a  well-known  resort  since  pre- 
Revolutionary  days.  The  salubrity  of  the  climate  and 
the  beauty  of  the  scenery  tend  to  make  the  surroundings 
very  attractive.  The  water  is  used  principally  for  bath- 
ine  A  valuable  chalybeate  spring  is  located  in  the  vil- 
lage of  the  Brickyard  Shakers,  a  short  distance  from 
Lebanon  Springs.  James  K.  Crook. 

LECITHIN  —Lecithin  is  a  complex  phosphorized  fat 
occurring,  apparently,  in  all  forms  of  protoplasm  but 
most  abundantly  in  the  brain,  spinal  cord,  and  nerves  of 
the  higher  animals  and  in  the  eggs  of  all  animals  In  the 
nervous  tissues  it  is  usually  combined-with  other-  sub- 
stances toformprotagon  and  similar  compounds  In  the 
egg  it  seems  to  be  combined  with  a  proteid  (vitellin); 
this  combination  is  easily  broken  up  by  boiling  with 
alcohol '  It  has  been  found  in  the  mucous  membiane  ot 
the  stomach,  in  the  lungs,  kidney,  liver,  spleen.  f  men 
blood,  milk,  bile,  pus,  and  serous  fluids  and  exudates  in 
many  cases  it  is  combined  more  or  less  firmly  with  pro- 


teids  to  form  Iccithalbumins  (Liebermann '').  It  is  a 
prominent  constituent  of  the  electrical  organ  of  the  ray. 
It  has  also  been  obtained  from  the  yeast  and  other  vege- 
table cells. 

Lecithin  was  first  obtained  in  quantity  by  Gobley  from 
the  yelk  of  the  egg  of  the  fowl.  It  is  usually  prepared ' 
from  the  hen's  egg  as  follows.  The  yelk  is  shaken  with 
ether  until  the  latter  is  no  longer  colored ;  the  insoluble 
residue  is  then  extracted  with  alcohol  at  a  temperature  of 
from  50"  to  60°  C.  The  ether-alcohol  extract  is  concen- 
trated to  a  syrup  at  60°  C. ;  this  is  then  dissolved  in  a 
small  amount  of  absolute  alcohol  and  the  solution  ex- 
posed to  a  temperature  of  about  —10°  C.  for  twelve  to 
twenty-four  hours.  The  lecithin  separates  out  in  the 
form  of  small  round  clumps.  It  may  be  purified  by  dis- 
solving it  in  chloroform  and  precipitating  with  acetone. 

Lecithin  is  a  colorless  or  yellowish-white,  waxy,  im- 
perfectly crystalline  substance  which  may  be  kneided 
but  often  crumbles  during  the  process.  It  is  very  hygro- 
scopic; upon  the  addition  of  water  it  swells  up  and  forms 
a  kind  of  emulsion.  It  is  soluble  in  alcohol,  less  so  in 
ether;  it  also  dissolves  in  chloroform,  benzol,  and  oils. 
On  cooling  a  solution  of  lecithin  in  alcohol  it  separates 
in  crystalline  clumps.  When  a  little  lecithin  under 
the'  microscope  is  treated  with  water  or  glycerin  it  is 
seen  to  swell  and  little  curling  filamentous  processes  pro- 
trude from  the  edge  of  the  solid ;  these  are  the  so-called 
"  myeline  forms  "  and  they  may  simulate  nerve  fibres  or 
nerve  cells.  When  lecithin  is  burned  it  leaves  a  residue 
of  metaphosphoric  acid.  Lecithin  combines  readily  with 
acids ;  the  hydrochloride  forms  a  double  compound  with 
platinum  and  cadmium  chlorides.  The  platinum  com- 
pound, which  has  the  formula  (CnHsoNPOgCl)^  +  PtCl,, 
is  insoluble  in  alcohol,  easily  soluble  in  water,  and  con- 
tains 10.3  per  cent,  of  platinum.  By  removing  the  metal 
with  hydrogen  sulphide  the  lecithin  may  be  obtained  in 
a  perfectly  pure  form;  analysis  shows  it  to  have  the 
formula  C44H00NPO9. 

Lecithin  is  easily  decomposed  by  acids  and  alkalies ;  it 
also  undergoes  decomposition  when  allowed  to  stand  in 
contact  with  water.  When  an  ethereal  solution  of  leci- 
thin is  shaken  with  dilute  sulphuric  acid  the  water  is 
found  to  contain  the  base  cholin  (q.  •».),  while  in  the  ether 
is  found  distearyl-glycerin-phosphoric  acid.  The  latter 
is  glycerin-phosphoric  acid  (C3H6(OH)sOP03H2)  in  which 
the  two  hydroxyl  hydrogens  are  replaced  by  the  radicle 
of  stearic  acid;  hence  its  formula  is  CsHsOjCCnHasCOjj- 
OPOsHs.  When  lecithin  is  boiled  with  barium  hydroxide, 
cholin,  glycerin-phosphoric  acid,  and  barium  stearate  are 
formed : 

C44H»oNP09  +  3H2O    =   2C,8H3o02  -f  CHsPOa 

lecithin.  stearic  acid  glycerin- 

phosphoric  acid, 
-f  CsH.sNO^ 
cholin. 

The  cholin  is  readily  identified  by  the  formation  of  a 
characteristic  double  compound  with  platinum  chloride 
(see  Cholin).  These  decompositions  show  that  lecithin  is 
a  compound  of  cholin  with  distearyl-glycerin-phos- 
phoric acid.  At  one  time  it  was  thought  that  lecithin 
was  simply  a  salt  in  which  cholin  plays  the  part  of  a 
base,  but  Hundeshagen^  prepared  synthetically  a  cholin 
salt  of  distearyl-glycerin-phosphoric  acid  which  was 
isomeric  with  lecithin  but  which  did  not  possess  the 
characteristic  properties  of  lecithin.  Hence  lecithin  is 
more  probably  an  ether -like  combination,  the  cholin  being 
united  to  the  acid  by  means  of  the  oxygen  of  the  hy- 
droxyl. So  far,  efforts  to  prepare  lecithin  synthetically 
have  failed.  . 

Instead  of  stearic  acid,  palmitic  or  oleic  acid,  or  liotn, 
may  occur  in  the  lecithin  molecule;  hence  there  are  a 
number  of  lecithins,  and  the  one  considered  above  is 
more  properly  termed  distearyl  lecithin.  In  some  of  the 
lecithins  of  plant  origin  the  acid  radicle  seems  to  be  com- 
bined not  with  cholin,  but  with  a  similar  base,  betam; 
such  lecithins  have  been  found  in  the  beet  root  and  cotton 
seed.  It  is  possible  that  in  the  brain  some  of  the  lecithin 
contains  neurin  instead  of  cholin.* 
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When  lecithin  undergoes  putrefaction  glycerin-phos- 
phoric acid  and  cholin  are  formed :  the  latter  is  readily 
decomposed  into  marsh  gas  and  trimethylamine.  Under 
some  little  understood  conditions  a  small  amount  of  the 
,  highly  poisonous  base  neurin  is  formed  from  cholin  (and 
so  presumably  from  lecithin)  by  the  action  of  bacteria." 
Apparently  such  a  decomposition  may  also  take  place  in 
,  the  intestine.'' 

Lecithin  is  decomposed  by  the  pancreatic  juice  into 
cholin,  glycerin- phosphoric  and  stearic  (or  other  fatty) 
acids.  8  These  products  are  absorbed  and  the  urine  of  a 
dog  fed  upon  the  yelk  of  eggs  contains  an  increased 
amount  of  phosphoric  acid.  As  the  fatty  acid  is  ab- 
sorbed, lecithin  may  serve,  to  a  limited  extent,  as  a  food. 

Nothing  definite  is  known  as  to  the  origin  of  lecithin 
or  as  to  its  use  in  the  plant  and  animal  economy.  That 
it  serves  a  very  important  purpose,  however,  is  made 
probable  by  its  very  wide,  perhaps  universal,  distribu- 
tion in  living  matter.  Burow '  sliowed  that  the  quantity 
of  lecithin  in  the  milk  of  an  animal  varies  with  the  weight 
of  the  brain  of  the  young  of  that  animal.  Thus,  in  a 
series  of  experiments  the  following  results  were  obtained. 
Ratio  of  weight  of  brain  to  body  weight:  calf,  1:370; 
dog,  1:30;  man,  1:7.  Ratio  of  lecithin  to  proteid  of 
milk :  calf,  1 :  71 ;  dog,  1 :  47 ;  man,  1 :  33. 

Attention  was  called  above  to  the  fact  that  lecithin 
combines  with  acids;  thus,  one  molecule  of  lecithin  com- 
bines with  one  molecule  of  carbon  dioxide.  The  red 
blood  corpuscles  contain  about  0.7.5  per  cent,  of  lecithin, 
so  that  100  gm.  of  red  blood  corpuscles  might  hold  22  c.c. 
of  carbon  dioxide  in  loose  chemical  combination ;  these 
facts  may  be  shown  to  have  a  bearing  upon  the  manner 
in  which  carbon  dioxide  is  held  combined  in  the  blood. 

Lecithin  and  its  decomposition  products  have  attracted 
some  attention  from  the  standpoint  of  pathology ;  thus, 
Mott  and  Halliburton  think  the  cholin  formed  from  its 
decomposition  may  account  for  some  of  the  symptoms 
observed  when  there  is  a  breaking  down  of  nervous  tis- 
sue (see  Olholin),  and  Nesbitt's  work  suggests  the  possi- 
bility of  poisonous  effects  resulting  from  the  formation 
of  neurin  from  lecithin  in  the  intestines. 

Lecithin,  either  in  the  pure  form  or  in  the  yelk  of  eggs, 
has  been  used  occasionally  in  therapeutics.  Huchard '° 
claims  to  have  obtained  good  results  from  the  administra- 
tion of  lecithin  to  patients  suffering  from  diabetes,  anae- 
mia, tuberculosis  and  other  wasting  diseases;  he  thinks 
pure  lecithin,  rather  than  the  yelk  of  eggs,  should  be 
employed,  as  the  latter  give  rise  to  an  increased  produc- 
tion of  uric  acid. 

The  presence  of  lecithin  in  an  organ  or  liquid  may  be 
detected  in  the  following  manner.  An  alcoholic  exti'act 
is  prepared ;  this  is  evaporated  to  almost  dryness  at  a 
temperature  of  about  60°  C,  care  being  taken  to  keep 
the  reaction  of  the  solution  neutral.  The  residue  is  then 
extracted  with  a  mixture  containing  equal  parts  of  alco- 
hol and  ether;  this  extract  is  evaporated  to  almost  dry- 
ness and  the  residue  extracted  a  number  of  times  with 
ether.  The  residue,  after  evaporation  of  the  ether,  is 
fused  with  sodium  hydrate  and  potassium  nitrate  and 
tested  for  phosphoric  acid  by  one  of  the  usual  methods ; 
the  presence  of  phosphoric  acid  shows  that  lecithin  was 
present  in  the  original  extract,  for  the  salts  of  neither 
phosphoric  nor  glycerin-phosphoric  acid  are  soluble  in 
alcohol  and  ether.  Another  method  consists  in  decom- 
posing the  lecithin  with  barium  hydroxide  and  examin- 
ing the  solution  for  the  decomposition  products  of  leci- 
thin, viz.,  cholin,  glycerin-phosphoric  and  stearic  acids. 
Tiie  lecithin  may  be  determined  quantitatively  by  deter- 
mining the  amount  of  phosphoric  acid  obtained  on  its 
decomposition.  If  the  organ  or  tissue  contains  jecorin, 
however,  the  figure  for  lecithin  will  be  too  high,  for  this 
body  (which  contains  phosphorus  in  the  form  of  glyce- 
rin-phosphoric acid)  is  also  extracted  by  alcohol  and  ether 
(see  Jecorin). 

Burow  used  the  following  method  for  determining  the 
lecithin  of  milk.  To  200  c.c.  of  a  mixture  containing 
equal  parts  of  ether  and  alcohol  and  a  little  acetic  acid, 
100  c.c.  of  milk  is  added  one  drop  at  a  time.    After  stand- 

4T6 


ing  for  fourteen  liours  in  a  well-stoppered  vessel,  the 
liquid  is  filtered  off  and  evaporated  to  a  syrup  at  a  temper- 
ature not  exceeding  50°  C.  The  syrup  is  extracted  sev- 
eral times  witli  ether,  the  ether  evaporated,  and  the- 
phosphorus  determined  in  the  residue  in  the  usual  way. 

Reid  Hunt. 
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LEECHES.     See  Eirudinea. 

LEG,  APPLIED  ANATOMY  OF— In  anatomy  the- 
term  leg  is  used  to  indicate  only  that  part  of  the  pelvic- 
limb  between  the  knee  and  the  ankle,  the  portion  above 
the  knee  being  known  as  the  thigh. 

In  man  the  shape  of  this  region  is  somewhat  character- 
istic. In  most  other  animals  the  bellies  of  the  great 
muscles  are  above  the  knee,  and  the  leg  is  comparatively 
slender;  in  man,  however,  the  erect  position  requires- 
the  constant  application  of  muscular  force  to  hold  the 
foot  at  right  angles  to  the  axis  of  the  limb,  and  this^ 
causes  very  considerable  bellies  to  be  formed  below  the 
knee.  The  prominence  of  the  calf  is,  therefore,  not  only 
characteristic  of  footmen,  but,  to  a  certain  extent,  marks, 
the  higher  races  of  mankind  generally.  Australians  and 
other  low  savages  resemble  children  and  apes  in  the 
slender  calibre  of  their  legs. 

It  is  not  quite  correct  to  compare  the  leg  to  an  inverted 
cone,  as  is  often  done.  In  a  fully  developed  man  the- 
prominence  of  the  calf  is  confined  mainly  to  the  upper 
and  posterior  part  of  the  limb,  and  represents  the  two 
bellies  of-thc  gastrocnemius,  the  inner  one  being  larger 
and  descending  somewhat  farther  than  the  outer.  This 
prominence  is  enormously  developed  in  ballet-dancers, 
who  possess  here  a  dense,  hard  ball  of  muscles,  quite 
characteristic  of  the  occupation.  It  may  be  brought  out 
more  fully  by  rising  upon  the  toes.  In  women  the  calf 
has  usually  a  somewhat  different  shape,  the  muscular 
prominence  being  masked  to  a  certain  extent  by  fat,  and 
descending  somewhat  lower  than  in  males.  The  bones 
being  more  slender,  the  ankle  is  more  finely  modelled, 
and  the  whole  contour  of  the  limb  approaches  more- 
nearly  those  lines  of  grace  which  please  the  eye  in  the 
"  Greek  Slave  "  or  in  Canova's  "'  Venus. "  It  is  this  con- 
traction of  the  leg  toward  the  ankle  that  makes  it  neces- 
sary to  take  certain  precautions  in  bandaging,  by  pro- 
ceeding from  below  upwai'd  and  making  the  necessary 
reverses.  It  is  also  the  reason  why  the  circular  opera- 
tion for  amputation  is  not  so  easily  performed  here  as 
above  the  knee,  it  being  difficult  sufficiently  to  retract 
the  "sleeve."  The  shape  of  the  ankle  is,  however,  far 
from  being  cylindrical,  the  strong,  flat  tendo  Achillis 
producing  a  prominent  projection  behind,  as  will  be  seen 
on  inspecting  Figs.  3183  and  3186.  Anteriorly,  the  leg 
is  remarkable  for  the  considerable  area  throughout  which 
the  bone  is  quite  subcutaneous.  The  inner  surface  of  the 
tibia,  along  its  whole  length  from  the  tuberosity  down- 
ward to  the  end  of  the  malleolus,  is  but  slightly  covered, 
and  in  case  of  fracture  the  ends  are  very  apt  to  extrude,  a 
compound  fracture  being  more  frequent  here  than  in  any 
other  part  of  the  body.  The  anterior  edge,  popularly 
termed  the  shin,  may  be  followed  down  as  far  as  the 
lower  third,  where  it  begins  to  be  rounded  and  covered 
with  ti^ndons  passing  over  the  anUle  into  the  foot.  The 
lack  of  soft  parts  here  to  serve  as  a  cushion  under  the 
skin  causes  it  to  be  liable  to  certain  injuries.  A  blow 
from  a  bhint  instrument,  which  would  elsewhere  pro- 
duce a  contusion,  will  here  cause  an  incised  wound. 
Contusions  may  also  produce  the  same  blood  tumors  that 
we  see  occasioned  in  a  similar  way  upon  the  skull. 

The  usual  curve  of  the  crest  of"  the  tibia  may  be  exag- 
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gerated  by  various  causes.  One  of  the  earliest  signs  of 
rickets  is  an  increase  of  tlie  bend  at  the  lower  part.  If 
children  are  encouraged  to  walk  too  early  there  is  usually 
an  outward  bend,  causing  the  child  to  appear  bandy- 
legged. It  is  probable,  however,  that  when  this  is  con- 
siderable, there  is  a  defect  in  the  nutrition  of  the  bones. 
Where  the  potable  water  shows  a  marked  deficiency  of 
lime  salts  deformities  of  this  kind  are  more  common. 
Still,  it  is  not  unusual  to  see  the  limbs  of  a  bandy-legged 
child  straighten  as  puberty  approaches,  and  it  may  be 
questioned  whether  a  certain  degree  of  this  defect  is  not 
due  to  a  reversion  to  the  type  of  tibia  found  iu  our  "  fru- 
givorous  ancestors  of  arboreal  habits."  Among  negro 
children  bandy  legs  are  very  common.  As  this  defect 
occasions  an  unusual  prominence  of  the  shin,  and  con- 


the  preliistoric  type,  such  as  the  Esquimaux,  the  Pata- 
gonians,  certain  Indians,  early  Europeans,  and  the 
mound-builders,  a  peculiar  form  of  tibia  is  found  which 
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TIG   3180.-Cutaneous  Veins  and  Nerves  of  the  Right  Leg,  Internal 
View. 

sequent  liability  to  injury,  it  is  probable  t^^^t  there  may 
be  some  sliffht  ground  for  the  prevalent  not  on  that  the 
shinTtheiegfo  is  one  of  his  most  vulnerable  pomts. 
in  certoin  .Ices,  especially  those  that  approximate  to 
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KiG     3181.-Branches   ol    Eight  External  and   Internal   Saphenous 
Veins. 

is  decidedly  simian  iu  character.  The  bone  is  markedly 
flattened  from  side  to  side,  and  presents  a  sabre-like  edge 
on  the  crest.  Tliis  is  known  as  the  platycnemic  tibia. 
Wvman  found  upon  examination  of  a  considerable  num- 
ber of  skeletons  of  the  mound-builders  that  about  sixty 
ner  cent  of  their  tibia;  were  platycnemic.  It  seems  quite 
probable  that,  in  such  legs  the  tibialis  anticus  muscle  is 
larger  and  more  deeply  embedded  between  the  bones  than 
is  the  case  in  the  usual  type,  adapting  the  foot  to  strong 
inversion  of  tlie  sole,  as  is  the  case  with  apes,  and  thus 
making  climbing  easy.  «  •  ,     „  ti„.   tihia 

The  fibula,  although  not  so  superficial  as  the   tibu, 
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may  be  felt  for  a  great  portion  of  its  course,  especially 
below,  where  fracture  is  most  common.  The  head  and 
the  external  malleolus,  with  the  triangular  facet  above 
it,  are  subcutaneous.     The  close  contiguity  of  the  skin 
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Fig.  3182.— Diagram  of  a  Transverse  Section  through  Bight  Leg,  at 
.Upper  Third,  to  show  the  Disposition  of  the  Intermuscular  Septa. 
Lower  surface  of  section,  a,  a,  a.  Deep  fascia  or  aponeurosis ;  d,  e, 
intermuscular  septa;  1,  tibialis  amicus ;  3,  ext.  long,  dig.';  3,  pero- 
neus  longi* ;  4,  ext.  head  of  gastroe.;  5,  int.  head  of  gastroc;  6, 
soleus;  7,  flex.  long,  hall.;  8,  tibialis  posticus;  9,  flex.  long.  dig. 

to  the  periosteum  and  bone  makes  it  very  easy  for  path- 
ological processes  to  be  continued  from  one  to  the  other. 
It  is  often  seen,  therefore,  that  ulcers  of  the  leg  are  fol- 
lowed by  periostitis  and  necrosis  of  the  bone. 

The  skin  and  subcutaneous  tissues  are  not  so  freely 
supplied  with  arterial  vessels  as  are  the  corresponding 
portions  of  the  upper  extremity.  The  superficial  veins 
are,  on  the  contrary,  very  numerous,  as  may  be  seen  on 
an  inspection  of  Figs.  3180  and  3181.  Being  far  removed 
from  the  heart,  acting  against  gravity,  outside  the  mus- 
cles, and  therefore  without  the  assistance  of  muscular 
contraction,  the  circulation  through  them  is  unusually 
sluggish. 

These  peculiarities  cause  this  region  to  be  particularly 
liable  to  congestive  disturbances  and  to  defective  nutri- 
tion. Eczema  is  common  here;  it  is  a  favorite  locality 
for  the  spots  of  purpura,  and  patches  of  brownish  dis- 
coloration appear  from  the  staining  of  the  skin  with  the 
coloring  matter  of  the  blood,  especially  in  old  persons 
who  heat  the  legs  much  before  the  fire.  This  the  older 
physicians  called  ephelis  ab  igne,  indicating  its  rc4ation  to 
freckles,  or  ephelis  a  sole.  Ulcers  are  very  common ;  a 
small  abrasion,  which  would  elsewhere  heal  without 
trouble,  here  remaining  indefinitely,  and  being  very  diffi- 
cult to  cure  without  placing  the  patient  for  some  time  in 
a  recumbent  position. 

The  most  common  situation  for  ulcers  is  naturally 
where  the  bones  are  subcutaneous,  and  the  leg  most  e.\- 
posed  to  violence.     Syphilitic  ulceration  is  also  common 
especially  in  front  of  the  knee. 

The  principal  venous  trunks  are  two.  The  internal 
saphenous  vein  (Pig.  8188)  arises  on  the  inner  side 
of  the  foot  from  the  inner  extremity  of  the  dorsal  venous 
arch,  courses  upward  in  front  of  the  internal  mal- 
leolus, then  behind  the  internal  border  of  the  tibia  and 
passes  into  the  thigh  behind  the  inner  condyle  of  the  fe- 
mur. It  finally  discharges  into  the  femoral  vein  through 
the  saphenous  opening  in  the  fascia  lata.  The  external 
saphenous  vein  (Fig.  3183)  arises  from  the  external  end 
of  the  dorsal  venous  arch  of  the  foot,  passes  behind  the 
external  malleolus,  upward  along  the  tendo  Achillis  over 
the  gastrocnemius,  and  penetrates  the  deep  fascia  to 
empty  into  the  popliteal  vein.    Both  of  these  veins  com- 
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municate  frequently  with  the  deeper  veins  by  short 
branches  through  the  fascia,  and  both  are  accompanied 
by  cutaneous  nerves. 

For  the  reasons  before  mentioned  these  veins  are  very 
liable  to  become  varicose,  especiallj'  with  those  who 
stand  much  in  one  position,  like  washerwomen;   and 
these  varicosities  usually  occur  at  those  points  where  a 
communication  exists  between  the  superficial  and  deep 
systems.     The  enlargement  is  frequently  accompanied 
by  considerable  pain,  because  of  the  pressure  upon  the 
accompanying  nerves.     Varicosities  are  also  likely  to 
occur  in  those  whose  occupations  require  them  to  use 
powerfully  the  muscles  of  the  leg  while  the  thoracic  and 
abdominal  muscles  are  comparatively  fixed,  as,  for  in- 
stance, in  pushing  a  heavily  loaded  wheelbarrow  uphill. 
In  this  case  the  vein  is  constantly  acted  upon  by  the  con- 
traction of  the  leg  muscles,  which  force  the  blood  from 
the  deep  veins  into  the  more  superficial  ones,  and  also  by 
the  weight  of  the  superincumbent  column  of  blood  and 
the  compression  exercised  upon  it  by  the  muscular  action 
of    the  diaphragm  and  the   abdominal  muscles.     The 
w^earing  of  tight  garters,  or  any  other  obstruction  to  the 
circulation  such  as  a  gravid  uterus  or  any  other  abdomi- 
nal tumor  pressing  on  the  main  vascular  trunks,  is  liable 
to  occasion  varices,  anasarca,  or  some  other  symptom  of 
congested  circulation.     It  is  found  that  the  left  leg  is 
more  commonly  affected  in  this  way  than  the  right. 
This  may  be  partly  accounted  for  by  the  presence  of  the 
sigmoid  flexure  of  the  colon  on  the  left  side,  which,  con- 
taining periodically  an  accumulation  of  faeces,  presses  on 
the  iliac  veins. 

Probably  atony  of  the  walls  of  the  colon,  with  a  dila- 
tation and  partial  impaction  of  the  sigmoid  flexure,  is 
less  rare  than  is  commonly  supposed.  It  is  said  that 
cold  feet  have  been  cured  by  thoroughly  washing  out 
the  colon,  and  thus  modifying  the  circulation  of  the  limb. 
But  another  cause  for  the  greater  frequency  of  affections 
of  this  kind  in  the  left  leg  is  the  peculiar  an-angement  of 
the  iliac  veins.  Since  the  vena  cava  is  on  the  left  side  of 
the  spine,  the  left  common  iliac  has  to  cross  to  the  op- 
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posite  side,  and  in  doing  so  dips  under  the  right  common 
ihac  artery,  which  is  crossing  in  a  similar  way  from  the 
aorta  to  the  nght  side.  A  little  lower  down,  the  iliac 
vein  passes  under  the  left  common  iliac  artery  In  both 
these  cases  the  artery  crosses  nearly  at  right  angles  to 
the  direction  of  the  vein,  and  at  every  pulsation  occa- 
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sions  a  certain  amount  of  obstruction  to  the  free  flow 
of  blood  through  the  latter.  On  the  right  side  the  arter- 
ies which  cross  the  veins  do  so  obliquely,  so  that  there  is 
much  less  obstruction.  Varices  are  not  confined  tb  the 
superficial  veins.  Verneuil  thinks  that  they  frequently 
occur  in  the  venous  plexus  which  exists  between  the 
superficial  and  deep  muscles  of  the  calf,  and  that  this 
may  explain  the  pain  which  occurs  without  obvious 
cause  in  those  whose  occupation  requires  them  to  stand 
a  great  deal.  It  is  interesting  to  note  that  we  may  trace 
the  ultimate  cause  of  varices  to  the  erect  posture.  Man 
is  the  only  animal  in  which  the  weight  of  the  whole  col- 
umn of  blood  contained  in  the  vena  cava  presses  directly 
upon  the  veins  of  the  lower  limbs.  The  cava  has  no 
valves,  and,  recalling  the  action  of  the  hydraulic  press, 
we  see  at  once  what  a  powerful  effect  the  wreight  of  its 
column  of  blood  must  have.  This  defect  in  the  structure 
of  the  vascular  system  is  explained  when  we  remember 
that  in  other  animals  the  vena  cava  is,  in  the  ordinary 
posture,  nearly  horizontal,  and  the  blood  which  it  contains 
exerts  no  pressure  upon  the  veins  of  the  leg.  The 
leg  itself  is  amply  provided  with  valves.  The  cessa- 
tion of  valves  at  just  the  point  where  they  would  be  of 
most  use  is  really  one  of  the  many  proofs  which  anatomy 
gives  that  man  has  assumed  the  erect  posture  within  so 
recent  a  period  that  the  body  is  not  yet  perfectly  adapted 
for  it. 

The  fascia  covering  the  leg  is  arranged  as  in  the  other 
limbs.  A  single  dense  layer  ensheaths  the  whole,  blend- 
ing intimately  with  the  periosteum  wherever  it  touches 
the  bone,  and  with  the  ligaments  both  above  and  below. 
Its  thickness  prevents  abscesses  from  readily  appearing 
on  the  surface,  and  pus  is  more  fipt  to  burrow  along  the 
intermuscular  septa. 

The  sartorius  at  its  insertion  sends  a  strong  aponeu- 
rotic expansion  to  it,  so  that  any  action  of  the  muscle 
makes  the  fascia  tense.  The  superficial  muscles  of  the 
leg  have  all  a  considerable  origin  from  the  fascia,  and 
this  greatly  increases  their  effectiveness.  They  also  arise 
from  the  septa  which  the  fascia  sends  down  between  the 
muscles.  Of  these  there  is  one  on  the  outer  side,  passing 
inward  to  the  posterior  border  of  the  tibia,  and  one  pass- 
ing between  the  tibia  and  fibula,  usually  spoken  of  as  the 
interosseous  ligament  (Fig.  3183).  These  two  separate 
the  muscles  in  front  and  externally  from  the  posterior 
muscles,  dividing  thus  the  leg  into  two  separate  compart- 
ments, which  are  practically  independent  of  each  other, 
as  any  effusion  in  one  never  passes  into  the  other.  The 
muscles  in  the  anterior  compartment  are  so  compressed 
by  the  dense  tissues  surrounding  them  that  they  usually 
bulge  out  through  an  incised  wound,  and  when  it  is- 
necessary  to  make  in  it  a  longitudinal  incision,  as,  for  in- 
stance, when  the  anterior  tibial  artery  is  tied,  it  is  advis- 
able to  relieve  the  sharp  tension  of  the  edge  of  the  fascia 
by  a  cross  cut. 

The  anterior  compartment  is  subdivided  by  a  layer 
of  fascia  extending  from  the  external  sheath  to  the  an- 
terior border  of  the  fibula,  separating  off  the  peroneal 
muscles  from  the  remainder.  The  latter  again  are  separ- 
ated by  a  fibrous  partition,  which,  passes  between  the 
anterior  tibial  and  the  extensor  communis.  This  well- 
marked  fibrous  septum;  ay  be  used  as  a  guide  m  tymg 
the  anterior  tibial  artery.  In  the  lower  part  of  the  leg 
the  extensor  of  the  great  toe  and  the  peroneus  tertius  he 
directly  outside  the  tibialis  anticufl.  The  order  m  which 
the  tendons  pass  down  over  the  instep  is  shown  in  the 
article  on  the  Foot.  ,  .  -    ,  .     ^ 

The  anterior  tibial  artery  (Pig.  3184)  is  the  chief  object 
of  surgical  importance  in  the  anterior  compartment.  It 
is  the  smaller  of  the  two  divisions  of  the  popliteal,  and 
attains  the  front  of  the  leg  by  passing  between  the  two 
heads  of  the  tibialis  posticus  muscle,  and  above  the  inter- 
osseous ligament,  which  is  deficient  in  the  upper  part  ot 
the  tibio-fibular  interspace.  It  is  here  very  firmly  united 
with  the  denser  fibrous  tissuelf  and  when  wounded  It  is 
very  difficult  to  secure  it.  As  it  is  held  open  by  its  at- 
tachments, hemorrhage  is  usually  profuse,  and  it  is  otten 
necessary  Si  tie  the  femoral  artery  to  control  it.     Ihe 


general  direction  of  the  vessel  is  under  a  line  drawn  from 
the  inner  side  of  the  head  of  th{)  fibula  to  midway  be- 
tween the  malleoli.  This  latter  point  should  be  esti- 
mated by  standing  directly  in  front  of  the  foot  with  a 
finger  on  each  malleolus.  As  the  artery  lies  in  the  first 
muscular  interspace  which  occurs  on  passing  outward 
from  the  tibial  crest,  there  may  be  a  slight  groove 
brought  out  directly  over  the  course  of  the  artery  when 
the  muscles  are  caused  to  contract  by  strongly  bending 
the  foot  upward.  At  its  upper  portion  the  vessel  lies 
deeply  against  the  tibia  and  the  interosseous  membrane, 
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and  between  the  tibialis  anticus  and  the  extensor  com- 
munis. It  is  here  very  difficult  to  reach,  and  is  not  usu- 
ally tied,  except  when  wounded.  In  that  case  the  usual 
rule  is  followed  of  enlarging  the  wound  and  securing  the 
bleeding  ends.  Lower  down,  as  the  muscles  become  ten- 
dinous, it  is  more  accessible  and  easily  secured.  It  theii 
lies  between  the  tibialis  anticus  and  the  extensor  pro- 
priiis  hallucis,  the  latter  tendon  covering  it  just  as  it 
passes  under  the  annular  ligament  to  become  the  dorsalis 
pedis.  The  artery  is  accompanied  by  the  anterior  tibial 
nerve,  which  reaches  it  by  passing  around  the  head  of 
the  fibula  (Pig.  3185),  where  it  is  somewhat  liable  to  in- 
jurj'.  The  nerve  is,  therefore,  at  first  external  to  the  ves- 
sel, but  afterward  it  gets  in  front  and  occasionally  crosses 
to  the  inner  side.  Vense  comites  accompanjr  the  artery, 
and  by  their  frequent  anastomoses  greatly  increase  the 
difficulty  of  securing  it.  It  is  not  unusual  for  the  artery 
to  be  wounded  by  splinters  of  bone  when  the  tibia  is  f  ract- 
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tured ;  and  the  nerve  may  also  be  injured  in  the  same 
manner,  causing  great  pain,  which  may  appear  to  tlie 
patient  to  be  in  the  foot  or  anltle.  Section  of  the  nerve 
is  not  a  serious  matter,  as-it  does  not  alter  notably  the 
functions  of  the  member. 

In  the  external  or  peroneal  compartment  there  are  but 
two  muscles,  the  peroneus  longus  and  peroneus  brevis 
<Fig.  3185).  These  are  long  and  slender,  attached  strongly 
to  the  fibula  and  to  the  deep  fascia  above,  and  tapering  be- 
low into  rounded  tendons,  which  pass  behind  the  external 
malleolus.  They  are  supplied  by  the 
peroneal  nerve,  which  may  be  injured 
by  a  fracture  of  the  fibula,  whence  may 
result  a  considerable  impairment  of 
the  functions  of  the  foot, 
ward  pointing  of  the  toei 
accomplished  by  these  mu 
head  of  the  fibula  is  sometii 
by  the  sudden  muscular  tra 
biceps  muscle,  and  the  lesio 
accompanied  by  a  considers  I 
of  pain,  which  may  conti: 
the  entire  time  that  the  call 
ing.  This  is  due  to 
the  close  contigu- 
ity of  the  peroneal 
(external  popliteal) 
nerve. 

The  posterior 
compartment  of  the 
leg  is  by  far  the 
largest  of  the  three. 
A  strong  intermus- 
cular septum  di- 
vides it  transverse- 
ly into  two  (Fig. 
3182),  separating 
the  muscles  into  su- 
perficial and  deep 
groups.  The  su- 
perficial muscles 
form  a  well-marked 
group  attached  to 
the  tendo  Achillis, 
and  therefore  act 
"  together  as  a  rule. 
These  form  the 
prominence  of  the 
calf  before  men- 
tioned, and  consist 
of  the  gastrocne- 
mius superficially.^ 
under  it  the  soleus,' 
which  considerably 
exceeds  it  in  size, 
and  the  insignifi- 
cant plantaris. 
Many  anatomists 
describe  the  gastro- 
cnemius as  two 
muscles,  and  from 
this  conception 
arises  the  French 
name  les  jwmeavx. 
Combined  with  the 
soleus  the  whole 
muscular  complex 
is  known  as  the  tri- 
ceps extensor  suraB. 
The  two  heads  of 
the  gastrocnemius 
take  origin  above 
the  condyles  of  the 
femur.  It  is,  there- 
fore,  a  muscle 
which  controls  two 
joints,  and  its  con- 
traction flexes  the 


Com.  t 


knee  and  at  the  same  time  extends  the  foot.     When  it  is 
affected  by  rheumatism  it  may  cause  spurious  ankylosis 
of  the  knee-joint.    The  coexistence  of  extension  of  the 
foot  will  enable  the  observer  to  make  a  diagnosis.     The 
fibres  of  either  head  are  arranged  in  a  beautiful  penni- 
form  manner  around  a  tendon  which  cannot  be  com- 
pletely displayed   until  the  muscle  is  cut  and   turned 
back.     Its  coadjutor,  the  soleus,  does  not  pass  over  the 
knee-joint,  but  is  attached  to  the  tibia  and  the  fibula, 
throwing  across  between  the  two  a  fibrous  arch  of  fascia 
which   protects    fiom   compression   the 
vessels  as  they  pass  under  it.     The  gas- 
trocnemius and  the  soleus  are  remark- 
ably subject  to  cramps.     This  muscular 
affection,  which  appears  usually  to  be 
an  irregular  muscular  action,  indepen 
dent  of   the   nervous   system,   may  be 
brought  about  by  slight  causes,  such  as 
a  draught  of  air  blowing  on  the  calves, 
and  vigorous  exercise  in  swimming  or 
running,  especially  when  cold  currents 
are  directed  on  the  limb.    The  greater  fre- 
quency of  the  disorder  in  these  muscu- 
lar masses  is  probably  due  to  the  pecul- 
iarities of  the  blood-supply  to  the  leg, 
to  which  allusion  has  been  made,  and 
anything  that  tends  to  produce  a  more 
active      circulation 
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through  the  mus- 
cles, such  as  knead- 
ing or  rubbing,  will 
relieve  the  cramp. 
It  is  suggested  that 
both  in  this  case  and 
in  others  in  which 
massage  upon  the 
leg  is  necessary, 
some  care  be  taken 
to  apply  it  along 
the  trunks  of  the 
veins  and  in  a  di- 
rection from  the 
periphery  toward 
the  heart.  Cramps 
of  these  muscles  are 
frequent  during 
pregnancy,  and  in 
that  case  may  per- 
haps  be  due  to 
pressure  either  upon 
the  iliac  veins  or 
upon  the  nerve 
trunks  in  the  pel- 
vic cavity. 

The  little  plan- 
taris (Fig.  3187)  is 
a  vestigial  muscle, 
representing  a 
much  larger  one 
found  in  other  ani- 
mals. Its  muscular 
portion  is  frequent- 
ly not  more  than  an 
inch  long.  It  arises 
above  the  outer 
condyle  of  the  fe- 
mur, and  termi- 
nates in  a  slender, 
threadlike  tendon, 
which  passes  down 
along  the  internal 
border  of  the  tendo 
Achillis,  and  is 
finally  inserted  with 
it  into  the  posterior 
border  of  the  calca- 
neum.  It  is  prob- 
ably of  no  impor- 
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tance  whatever,  though  the  French  surgeons  have  imag- 
ined that  its  tendon  may  be  ruptured  by  a  sudden  action, 
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The  tendo  Achillis  passes  down  to  be  inserted  upon 
the  tuberosity  of  the  calcaneum.  The  projection  which 
this  maizes  behind  the  malleoli  determines  the  length  of 
tliat  arm  of  the  lever.  In  negroes  and  others  with  flat 
feet  tliis  projection  is  somewhat  greater.  By  this  setting 
back  of  the  tendon  two  fossae  are  formed,  one  on  either 
side,  behind  the  malleoli  (Fig.  3183). 

Between  the  triceps  surse  and  the  deeper  layer  are  the 
principal  vessels  and  nerves.  The  posterior  tibial  artery 
(Fig.  3186)  is  the  direct  continuation  of  the  popliteal,  and 
receives  its  name  on  passing  under  the  fibrous  arch  of  the 
soleus.  It  almost  immediately  gives  off  the  anterior  tibial 
and  the  peroneal  arteries,  the  rule  being,  according  to 
Holden,  that  in  amputations  one  inch  below  the  head  of 
the  fibula  one  artery  is  divided,  two  inches  two  arteries, 
three  inches  three  arteries.  It  bifurcates  into  the  plantar 
arteries  at  a  line  drawn  from  the  point  of  the  malleolus 
to  the  middle  of  the  heel  (Wyeth).  If  we  take  a  point 
midway  on  this  line,  and  draw  another  line  upward 
through  the  centre  of  the  calf,  we  shall  have  approxi- 
mately the  course  of  the  artery.  In  the  upper  part  of  its 
course  it  is  so  deeply  buried  under  muscular  masses  that 
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FIG.  3186.-Bight  Posterior  Tibial  Nerj«and  Artery     I?^l,'°o?Tbe 
popliteal  nerve  is  seen  passing  beneath  tbe  Hbrous  arcn  ui 
soleus. 

producing  the  affection  known  &i  coup  de  fouet-^  sadden 
ItingiDff  min  in  the  calf.  This  affection  is  not  rare.  In 
a  cfsewi^hin  the  writer's  knowledge  it  occurred  to  a 
ladv  while  dancing.  It  is  more  likely  that  there  is  a 
Su^^  the  largf  muscular  mass  of  the  gas^^^^^^^^^ 

and  the  nerves  of  supply.     It  is  not  cjea^r  t'^^'^fj^  ^™^ 
tendon  of  the  plantaris  would  cause  any  pain  it  it  were 
to  rupture,  and  the  lesion  has  never  been  demonstrated 
clinically,  so  far  as  the  writer  is  aware. 
Vol.  V.-31 


PlEtntaria  tendon 
pies,  com.  dig. 

Tib.  post. 


PIG  3m.-Supemcial  Muscles  of  Back  ol  Eight  Leg.  a.  Popliteal 
space  ;h,  extl.  malleolus :  c,  oscalcis ;  3.  semitends.;  4  seraimembs.: 
Irs,  gastrocs.;  9,  plantaris;  15,  15,  flex.  long,  ball.;  16,  tendo 
,  Acliiuis. 

it  is  very  difficult  to  reach.  On  this  account  it  is  usual 
in  liffating  it  not  to  make  the  incision  directly  over  the 
artery,  but  to  avoid  cutting  the  gastrocnemius  by  com- 
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mencing  only  two  flnger-breadths  from  the  internal  edge 
of  the  tibia,  finding  the  edge  of  the  gastrocnemius,  and 
pushing  it  aside.  The  fibres  of  the  soleus  are  then  care- 
fully divided  in  the  direction  of  the  artery.  There  is 
usually  a  deep  aponeurotic  tendon  inclosed  within  the 
fibres  of  the  soleus,  having  muscular  fibres  inserted  on 
its  anterior  and  posterior  surfaces.  When  this  is  reached 
it  serves  as  a  warning  to  the  operator  that  the  artery  is 
not  far  off.  By  separating  the  edges  of  the  incision  the 
vessel  may  be  found,  even  if  not  exactly  in  the  direction 
of  the  cut.     It  is  very  rarely  tied  here. 

Below,  where  the  artery  becomes  more  superficial, 
there  is  eo  difficulty  in  finding  it.  In  operating  any- 
where on  the  inner  side  of  the  leg  the  internal  saphenous 
vein  must  be  avoided.  The  artery  is  accompanied 
throughout  by  two  veins,  with  frequent  cross  anastomo- 
ses, and  by  the  posterior  tibial  nerve,  which  is  at  first  on 
its  inner  side,  but  crosses  over  to  the  outer  side,  below 
where  the  peroneal  artery  is  given  ofE.  A  section  of  the 
nerve  paralyzes  the  plantar  muscles. 

The  deep" layer  of  muscles  is  constituted  by  the  tibialis 
posticus,  the  flexor  communis,  the  flexor  longus  hallucis, 
and  the  popliteus.  The  latter  muscle  is  confined  to  the 
upper  part  of  the  leg,  arising  by  a  rounded  tendon  from 
the  groove  above  the  external  condyle  of  the  femur,  and 
passing  obliquely  inward  to  the  tibia.  It  is  believed  to 
represent  the  pronator  radii  teres  of  the  arm,  and,  like 
that  muscle,  assists  in  rotating  the  segment  and  in  bend- 
ing the  joint.  All  the  other  muscles  terminate  in  ten- 
dons which  pass  down  behind  the  inner  malleolus  into 
the  foot.  Besides  a  considerable  origin  from  the  inter- 
muscular septum,  the  tibialis  posticus  and  flexor  com- 
munis arise  from  the  tibia;. the  flexor  longus  hallucis 
from  the  fibula.  As  the  tendons  pass  downward  those 
of  the  flexor  communis  and  the  tibialis  posticus  twist 
around  eacji  other,  interchanging  places,  so  that  at  the 
ankle  the  latter  is  nearest  the  bone.     (See  article  Foot.) 

Within  the  fibres  of  the  flexor  longus  hallucis  the  pero- 
neal artery  runs  close  to  the  fibula,  and  is  therefore  often 
wounded  when  that  bone  is  fractured.  The  artery  may 
be  of  larger  size  than  the  posterior  tibial,  and  may  take 
the  place  of  the  anterior  tibial.  At  its  upper  part  it  is 
so  surrounded  by  fibrous  structures  that  aneurism  of  it 
is  extremely  rare.  It  is  also  so  well  protected  by  the 
fibula  that  it  is  rarely  wounded.  It  is  still  more  difficult 
to  reach  for  ligation  than  the  posterior  tibial,  and  this  is 
not  practically  done  except  as  a  surgical  curiosity. 
When  effected,  it  is  by  detaching  the  fibular  origin  of  the 
soleus  and  raising  the  flexor  longus  hallucis. 

Prank  Baker. 

LEGUMINOS/E.— (r/i«  Bean  Fa/mily).  As  here  consid- 
ered, this  family  includes  the  three  sub-families  Papilio- 
nacem,  CcBsalpiniaeem,  and  Mimosaeew,  regarded  by  many 
botanists,  and  probably  correctly,  as  distinct  families.  It 
comprises  nearly  450  genera  and  about  6,000  species,  dis- 
tributed through  all  except  very  cold  regions  and  ex- 
ceedingly numerous  and  abundant  in  most  tropical  dis- 
tricts. When  its  general  structure,  chemistry,  physi- 
ology, and  adaptability  to  environment  are  considered,  it 
appears  to  stand  at  the  head  of  the  vegetable  kingdom. 
Its  economic  importance  is  of  the  greatest.  It  contrib- 
utes some  of  the  most  highly  prized  and  durable  tim- 
bers, especially  for  cabinet  purposes.  Many  species  are 
so  rich  in  tannin  as  to  be  valuable  tanning  agents  and 
very  many  of  its  dye-stufts,  like  logwood  and  indigo, 
have  been  utilized.  Acacia,  Senegal,  Mesquit,  and  Tra- 
gacanth  gums  are  elsewhere  described  in  this  work. 
Peanut  oil  is  the  type  of  a  number  of  useful  fixed  oils. 
Tonka  is  a  valuable  perfuming  and  flavoring  agent. 
Tamarinds,  ingas,  and  other  fleshy  fruits  are  important 
edible  prodiicts.  Most  of  the  richly  albuminous  fodders, 
like  clover,  alfalfa,  lupines,  and  vetches,  are  yielded  by 
this  family,  especially  by  the  first-named  sub-family, 
while  peas,  beans,  lentils,  peanuts,  sojaand  fenugreek,  in 
the  same  group,  are  equally  important  as  albuminous 
human  foods.  Medicinally,  the  Calabar  bean,  senna, 
broom,  liquorice,  jequirity,  araroba,  Jamaica  dogwood, 


balsams  of  Peru  and  tolu,  copaiba  and  erythrophloeum 
are  mere  Illustrations  of  a  vast  number,  especially  of 
local  employment.  Ononis  spinosa  L.  and  other  species 
of  Ononis,  household  diuretics,  and  Monssena  (Albimia 
anthelmintica  [Baill.]  Courd.),  an  anthelmintic  bark 
treated  in  the  preceding  edition  of  this  work,  may  also. 
be  mentioned. 

Poisonous  species  are  very  numerous.  Many  of  the 
poisonous  constituents  are  glucosides  or  alkaloids,  readily 
isolated,  their  activities  not  at  all  uniform.  In  other 
cases,  as  of  abrus  and  locust,  they  are  albuminoids, 
very  difficult  of  isolation.  In  some  noted  cases,  as  that 
of  the  loco-weed,  they  are  absolutely  elusive.  Even  in 
such  edible  seeds  as  the  pea  and  the  bean  there  exists 
some  unknown  principle  which  renders  them  injurious 
when  used  to  excess,  and  which  causes  inflammations 
and  loss  of  the  cutaneous  appendages,  even  of  the  hoofs. 
This  effect  is  very  noticeable  in  the  case  of  Leucsena  and 
results  in  a  well-marked  deformity  in  the  horse,  the 
"cigar-tail,"  characterized  by  the  complete  loss  of  the  hair 
of  the  tail.  This  family  is  capable  of  further  very  exten- 
sive exploitation  in  the  interest  of  materia  medica. 

Henry  fl.  Musby. 

LEMON. — (See  also  Citbus).  The  lemoii  is  a  large, 
evergreen,  fragrant  shrub  or  small  tree,  t^o  or  three 
metres  or  more  in  height,  with  numerous  straggling 
grayish  branches  and  green  or  reddish  spiny  twigs. 
The  scattering  leaves  are,  like  those  of  the  orange,  articu- 
lated to  the  petiole;  they  are  ovate,  rather  narrow, 
pointed,  slightly  serrate,  the  petioles  not  at  all,  or  very 
narrowly,  winged.  The  deliciously  sweet  flowers  have- 
the  same  structure  as  those  of  the  orange,  but  are  rose- 
colored  or  purplish  externally.  The  juice  of  the  lemon, 
as  commonly  known,  is  excessively  sour,  but  there  are 
numerous  varieties  which  are  deliciously  sweet.  The- 
peel  and  its  volatile  oil  and  the  juice  are  oiHcial.  The 
former,  for  medicinal  use,  is  pared  off  with  a  knife  in  thin 
ribbons,  so  as  to  include  but  little  more  than  the  oleifer- 
ous  zone.  It  has  a  fragrant,  pleasant  odor,  and  a  bitter- 
ish, aromatic  taste.  Lemon  juice  is  prepared  by  simple 
expression  of  the  pulp,  and  straining  if  there  are  any 
evident  shreds  of  the  pulp  or  partitions  in  it,  as  these 
will  make  it  bitter  upon  standing.  It  is  a  slightly  tur- 
bid, yellow,  nearly  odorless,  pleasantly  but  intensely  acid 
liquid,  of  spec.  grav.  about  1.030.  Besides  these,  which 
are  prepared  extemporaneously  from  commercial  lemons, 
the  oil  of  lemon  (Olewm  lAmonis,  U.  S.  P.,  B.  P.,  etc.), 
imported  from  the  south  of  Europe,  is  also  in  extensive 
use  as  an  elegant  and  popular  flavor.  This  oil,  like  that 
of  orange  peel,  is  to  be  obtained  from  the  fresh  peel  by 
expression. 

Composition. — Lemons  contain  three  distinct  leading 
constituents,  in  as  many  distinct  anatomical  parts  of  the 
fruit :  The  essential  oil,  in  a  zone  of  large  spherical  glands 
situated  just  beneath  the  outer  surface  of  the  peel.  It 
should  not  be  distilled,  but  separated  from  the  rinds  by 
the  same  processes  as  are  used  for  the  oils  of  orange  and 
bergamot — that  is,  by  in  some  way  rupturing  the  vesi- 
cles and  collecting  it  mechanically.  It  is  a  pale-yellow, 
fragrant  liquid,  of  an  aromatic,  bitterish  taste  and  a  neu- 
tral reaction;  soluble  in  two  parts  of  common  alcohol, 
and  in  one  or  two  thousand  parts  of  water.  It  keeps 
badly,  becoming  thicker  by  age,  and  acquiring  a  dis- 
agreeable turpentine-like  odor.  The  white  spongy  part 
of  the  peel  and  the  partitions  have  a  bitterish  taste,  due- 
to  the  crystalline  neutral  substance  hesperidin,  common 
also  to  the  other  fruits  of  the  genus.  It  is  not  used  in 
medicine.  The  pulp  owes  its  acidity  to  five  or  six  per 
cent,  of,  mostly  free,  citric  acid  (of  which  lemons,  limes, 
and  sour  oranges  are  the  principal  sources),  and  to  a  little 
malic  acid. 

UsBS.^ — Lemons  are  mostly  used  as  an  agreeable  and 
wholesome  flavor  for  food  and  drink.  Their  medicinal 
value  is  slight,  and  consists  in  their  antiscorbutic  quality, 
for  which  the  juice  (or  lime  juice)  is  carried  on  shipboard, 
and,  on  lon^  voyages,  is  meted  out  to  sailors  and  passen- 
gers.   The  introduction,  however,  of  steam  navigation,. 
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by  making  voyages  short,  and  of  canned  meats  and 
vegetables  for  ocean  use,  has  nearly  obliterated  scurvy. 
As  a  grateful  refrigerant  drink  in  fevers,  and  especially 
in  rheumatism,  lemonade  has  no  equal.  The  oil  has  the 
properties  of  the  aromatic  oils  in  general,  but  is  used  only 
as  a  flavor. 

Administration.— The  following  preparations  (not 
including  citric  acid  or  the  citrates)  are  official :  Spirit  of 
Lemon  (ppiritus  Limonis,  U.  S.  P.,  the  Essence  of  Lemon 
of  the  kitchen)  contains  six  parts  of  oil  of  lemon,  four 
of  lemon  peel,  and  enough  alcohol  to  make  a  hundred ; 
macerate  and  filter.  The  Syrup  of  Lemon  {Syrupus 
Limonis,  U.  S.  P.)  is  made  of:  lemon  juice,  40  parts; 
fresh  lemon  peel,  3  parts;  sugar,  60  parts;  and  water 
enough  to  make  100  parts.  Boil  the  juice,  add  the  peel, 
and,  when  cold,  filter,  adding  water  enough  to  make  40 
parts ;  finally  put  In  and  dissolve  the  sugar.  The  Syrup 
of  Citric  Acid  {Syrupus  Acidi  Citrici,  U.  S.  P.)  keeps 
better  and  is  almost  invariably  substituted  for  this  by 
the  apothecaries.  It  contains :  Citric  acid,  8  parts ;  water, 
8  parts;  spirit  of  lemon,  4  parts;  syrup,  980  parts; 
a,nd  is  a  close  imitation  of  the  other.  The  mixture  of 
citrate  of  potassium  (neutral  mixture,  Mistura  Potassii 
Oitratis,  U.  S.  P.,  an  old  fever  mixture  not  much  used 
at  present)  is  lemon  juice  neutralized  by  bicarbonate  of 
potash.  Lemon  juice  is  frequently  added  to  the  alkaline 
carbonates  to  form  an  effervescing  draught. 

W.  P.  Bolles. 

LEMON  GRASS.    See  Andropogon. 

LEMON  SPRINGS.— Moore  County,  North  Carolina. 

Post-Office. — Lemon  Springs. 

AccBSS. — Vis  Seaboard  Air  Line  Railroad  to  Lemon 
Springs  Station,  thence  a  little  over  two  miles  to  springs. 
These  springs  are  named  for  the  former  owner,  the  late 
Dr.  M.  Lemon.  They  are  located  in  a  fine,  healthy  re- 
gion, about  500  feet  above  the  sea  level.  The  hotel  was 
destroyed  by  fire  a  few  years  since,  and  the  resort  is  suf- 
fering from  undue  neglect.  It  is  said  that  the  place  could 
be  made  one  of  great  attractiveness,  both  for  summer  and 
for  winter  visitors.  The  waters  of  Spring  No.  1  were  ana- 
lyzed by  Professor  Ledoux,  at  that  time  the  State  chem- 
ist, who  detected  salts  of  iron,  aluminium,  magnesium, 
and  other  ingredients  in  nearly  the  same  proportion  as 
exist  in  the  Buffalo  lithia  waters  of  Virginia. 

James  K.  Crook. 

LENIGALLOL— pyrogallol  tri -acetate— is  a  white  crys- 
talline powder,  insoluble  in  water  and  claimed  to  be  non- 
poisonous.  In  contact  with  inflamed  skin  it  slowly  liber- 
ates pyrogallic  acid,  and  where  the  epidermis  is  lost  the 
change  is  quite  rapid.  It  is  not  affected  by  the  healthy 
skin,  nor  does  it  stain  the  clothing.  With  zinc  ointment 
it  tends  to  produce  a  dark  coloration  from  slight  decom- 
position. Kromayer  recommends  it  in  chronic  eczema, 
at  first  applying  lenigallol  30  parts  and  zinc  ointment  80 
parts,  and  later,  if  necessary,  lenigallol  10  and  oil  of 
cade  5,  or  lenigallol  10,  oil  of  cade  10,  precipitated  sul- 
phur 20,  green  soap  5,  and  zinc  ointment  150.  Rau  uses 
it  in  chronic  eczema  after  thorough  washing  with  potash 
soap.  He  found  it  useless  in  acute  eczema.  Good  re- 
sults are  reported  in  psoriasis  and  other  skin  diseases.  _  It 
Is  claimed  to  be  unirritating  even  in  fifty-percent,  omt- 
^gjjt.  IF.  A.  Bastedo. 

LENIROBIN— the  tetra-acetate  of  chrysarobin-— is  con- 
sidered by  Kromayer  a  fair  and  unirritating  substitute  for 
chrysarobin  in  the  milder  types  of  skin  disease.  Rau  uses 
it  in  ten-per-cent.  chloroform  solution  or  with  trauma- 
ticin,  reporting  two  cures  of  keratosis  and  eighteen  of 
chronic  tylosis.     It  is  painful  to  rljagades. 

W.  A.  Bastedo. 

LENTIGO.— (Synonyms:  Freckles,  Ephelis,  Ephelid; 

"Pr.,  Taehesderovsseur;  &V-,  Pe^^-)  .        ^       i..   , 

Lentigo  is  usually  described  as  an  eruption  of  multiple 
circumscribed,  irregular,  flat  spots,  varying  in  size  from 


a  pin  point  to  that  of  a  lentil,  in  color  running  from  light 
greenish-yellow  to  dark  brown  or  blackish,  appearing  on 
that  part  of  the  cutaneous  surface  most  exposed  to  the 
inclemencies  of  the  weather ;  the  variety  that  appears  on 
the  non-exposed  surface  is  commonly  termed  "cold 
freckle."  As  a  rule  the  lesions  are  discrete,  but  some- 
times they  are  so  numerous  and  close  together  that  they 
seem  to  run  into  each  other  and  thus  form  a  patch. 
Anatomically  freckles,  according  to  Cohu,  consist  of  a 
circumscribed  accumulation  of  pigment  in  the  basal  layer 
of  cells  of  the  rete  Malpighi  and  in  the  papillary  layer  of 
the  skin. 

Etiology. — We  may  say  that  as  a  rule  every  one  is 
subject  to  freckles,  but  the  brunette  type  is  unquestion- 
ably less  so  than  the  blonde,  and  those  with  so-called  red 
hair  and  delicate  skins  are  the  ones  most  prone  to  sufl'er 
from  this  disfigurement;  nevertheless  I  have  frequently 
seen  mulattoes  of  both  sexes  whose  faces  were  literally 
covered  with  freckles.  At  the  same  time  I  have  observed' 
that  the  proneness  to  freckles  in  the  offspring  seems  tO' 
increase  in  proportion  as  the  white  race  preponderates  in 
the  ancestry  of  the  hybrid.  Some  families  seem  more 
liable  to  freckle  than  others,  although  the  exposure  to 
sun,  moisture,  sea  air,  etc.,  may  have  been  the  same  for 
all  the  cases.  While  it  is  true,  therefore,  that  the  chemi- 
cally active  rays  of  the  sun  are  the  most  potent  factor 
in  producing  this  disfigurement,  we  must  conclude  that 
there  are  other  factors  whose  nature  is  at  present  un- 
known to  us.  These  factors  are  those  responsible  for 
freckles  appearing  on  the  least  exposed  portions  of  the 
body,  as  the  buttocks,  thighs,  genital  organs,  etc.,  and 
for  those  appearing  in  people  who  are  practically  never 
exposed  to  inclemencies  of  weather. 

Varieties. — To  the  practitioner,  the  most  interesting 
form  of  freckle  is  the  one  that  he  is  most  liable  to  be 
called  upon  to  treat,  namely,  the  variety  termed  lentigo 
sestivale,  or  summer  freckle.  This  is  the  eruption  that 
appears  on  the  faces  of  city-bred  women  and  children 
of  fair,  tender  skin,  during  the  summer  months,  while 
temporarily  residing  at  the  seashore  or  in  the  country. 
Happily,  this  is  the  form  that  is  most  liable  to  yield  to 
treatment,  and  it  also  has  a  tendency  to  disappear  spon- 
taneously during  the  winter  months. 

The  other  kind,  which  we  may  call  true  lentigo,  is  far 
more  difficult  to  deal  with.  It  may  be  a  racial  or  family 
characteristic.  This  variety  appears  about  the  seventh 
year,  persists  throughout  young  adult  life,  and  begins 
to  fade  about  the  thirtieth  year.  Another  variety, 
one  that  ^as  a  tendency  to  appear  in  old  age,  may  be 
regarded  as  one  of  the  manifestations  of  senile  atrophy 
of  the  skin. 

Symptoms. — The  eruption  of  freckles  is  not  accom- 
panied by  any  subjective  or  objective  symptoms  other 
than  the  appearance  of  the  lesions.  The  various  symp- 
toms rec(*rded  by  certain  writers  as  observed  in  a  few 
cases  are  in  my  opinion  to  be  regarded  as  mere  coinci- 
dences. 

Diagnosis  of  lentigo  is  easy,  if  the  situation  and  shape 
of  the  lesions  and  the  history  of  the  case  are  borne  in 
mind. 

Prognosis. — As  to  the  summer  variety  this  is  very 
good,  for  the  lesions  tend  to  fade  away  during  the 
winter,  but  they  will  reappear  as  soon  as  the  patient 
is  again  subjected  to  the  original  cause  that  produced 
them. 

Treatment. — From  the  above  it  will  be  seen  that  the 
treatment  of  this  trouble  is  sometimes  very  satisfactory, 
while  again  it  may  be  quite  the  reverse.  Almost  all 
treatment  is  directed,  or  has  been  directed  thus  far,  to  a 
destruction  of  the  epithelium.  Among  the  means  di- 
rected to  this  end  may  be  mentioned  lotions  and  salves 
containing  corrosive  sublimate  or  oil  of  cade ;  the  appli- 
cation of  pure  carbolic  acid  to  each  individual  freckle, 
and  electrolysis.  Unna  employs  with  good  results 
preparations  containing  hydrogen  peroxide  and  oxy- 
chloride  of  bismuth.  As  a  prophylactic  measure  women 
should  wear  heavy  red  or  light  brown  veils  while  at  the 
seashore.  N.  J.  Ponce  de  Leon. 
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LEPROSY. — (Synonyms:  Gr.,  /llTrpa  (from  root  meaning 
scaly);  Lat.,  lepra  (in  classical  Lat.,  leprae),  elephantiasis 
Ormcoriim,  satyriasis,  leontiads,  lepra  Arabum;  Fr.,  li- 
pre  ;  Ital.,  ld>bra ;  Ger.,  Aussatz ;  Norweg.,  spedalskhed. 

Definition. — Leprosy  is  a  chronic,  contagious,  and 
infectious  disease,  produced  by  the  bacillus  leprae ;  char- 
acterized by  the  formation  of  new  growths  in  the  skin, 
peripheral  nerves,  and  internal  viscera,  producing  vari- 
ous deformities  and  mutilations  of  the  human  economy, 
and  usually  ending  fatally. 

Symptoms. — Clinically,  leprosy  occurs  in  two  quite 
distinct  forms.     These  were  termed  by  Danielssen  and 


Fig.  3188.— Tubercular  Leprosy.    (Dr.  James  Nevius  Hyde's  photograph  of  a  Leper  in  the  Sand 

wich  Islands.) 

Boeck '  the  "  nodular  "  and  the  "  anaesthetic. "  The  terms 
"lepra  tuberosa"  and  "lepra  maculoanaesthetica,"  as 
adopted  by  Hansen  and  Looft,^  seem  more  acceptable,  as 
they  more  nearly  express  the  condition.  While,  as  a 
rule,  each  affection  runs  its  special  course  and  is  marked 
by  symptoms  so  entirely  different  from  those  belonging 
to  the  other  as  to  appear  as  a  distinct  disease,  yet  some 
cases  exhibit  symptoms  which  are  common  to  both 
forms,  and  in  these  tlie  relatiousliip  is  evident.  They 
have  a  common  etiological  factor,  the  bacillus  lepra;, 
which,  however,  is  in  a  different  anatomical  location,  and 
varies  as  to  numbers  in  the  two  forms.  As  in  the  case  of 
other  contagious  and  infectious  diseases,  the  clinical  his- 
tory may  be  divided  into  stages. 

The  period  of  incubation  has  been  carefully  studied  by 
competent  observers,  and  cannot  be  said  to  have  a  definite 
length.  It  is  estimated  to  extend  over  a  period  of  from 
a  few  weeks  to  many  years.  Before  the  eruptive  and 
characteristic  stage  develops,  various  prodromal  symp- 
toms such  as  might  precede  any  infectious  disease  occur. 
Among  these  maybe  mentioned  fever,  chilliness,  malaise, 
headache,  mental  depression,  drowsiness,  pains  in  the 


limbs,  and  various  anomalies  of  the  motor  and  sensory 
apparatus,  especially  in  the  limbs.  Those  preceding  the 
maculo-ansEsthetic  form  are  more  variable,  and  are  chiefly 
symptoms  which  naturally  arise  from  nerve  involvement, 
such  as  pruritus,  formication,  pain,  hyperesthesia,  etc. 
These  may  be  slight  or  very  severe,  and  may  last  for 
only  a  few  weeks  or  perhaps  for  many  years. 

Lepra  Tuberosa.— In  the  skin  this  type  of  leprosy  ap- 
pears first  as  a  macular  eruption,  of  varying  persistence, 
which  may  come  and  go,  but  in  which  finally  the  skin 
becomes  infiltrated  with  characteristic  tubercles.     Their 
commonest  location  is  on  the  forehead,  cheeks,    nose, 
chin,  and  ears,  the  forearms  and  the 
thighs.     Unna'  says  that  the  lobe 
of  the  ear  is  a  favorite  and  early 
site.    The  macules  are  well  defined, 
and  are  round,  oval,  or  irregular  in 
shape ;  in  size  they  range  from  1  to 
10  cm.  or  more  in  diameter.     Their 
color,  depending  on  the  race  of  the 
patient  and  the  age  of  the  lesion, 
varies  from  a  light-red  to  a  pur- 
plish or  bronze  shade.     They  may 
appear  slightly  elevated  or  infiltrat- 
ed, or  quite  smooth  and  shiny,  and 
somewhat    hyperaesthetic.     Sooner 
or  later  these  patches  become  per- 
manent and  infiltrated  with  tuber- 
cles which  are  pea-sized,  yellowish 
or  reddish-brown,  and  which    en- 
large more  or  less  rapidly,  some  of 
them  becoming  as  large  as  a  wal- 
nut or  larger.     The  development 
of  these  is  not  limited  to  the  site  of 
the  macules,  for    some  appear  on 
apparently  normal  skin,  and  their 
ciiiorescence  is  preceded  by  febrile 
symptoms,  more  or  less  severe ;  nor 
do  they  appear  simultaneously,  but 
rather  in   successive  groups,  each 
new  efflorescence  being  preceded  by 
febrile  symptoms,  and  perhaps  epi- 
staxis.    Although  the  eruption  may 
occur  on  any  part  of  the  cutaneous 
surface,    it   is  uncommon    on    the 
palms  and  soles,  and  is  rarely  found 
on  the  scalp  and  glans  penis.     In 
typical  cases  of  tubercular  leprosy, 
the    face   presents  a  characteristic 
appearance,  so  much  so   that  the 
disease  has  tieen  termed  "  leontiasis  " 
(or  lion-face)  from  the  fancied  re- 
semblance which  the  distorted  feat- 
ures suggest.     The  eyebrows  are 
practically  always  the  seat  of  nod- 
ules  in  greater  or  less  abundance. 
The  brow  appears  thickened,  and  when  the  nodules  are 
well  formed  the  hairs  are  lost.     The  facial  appearance  of 
a  leper  who  has  the  tubercular  form  of  the  disease,  is  well 
described  by  Thin,'' as  follows:  "  The  thickened  skin  of  the 
forehead,  studded  with  unequal  tubei-cular  masses,  and 
marked  horizontal  furrows;  the  tumid,  greasy  cheeks, 
uneven  with  tubercles;  the  everted  lips ;  the  nose  thick- 
ened, widened,  flattened,  and  cruslied  like  a  negro's;  and 
the_  projerfing    nodular    ears,   present   an    appearance 
which  distinguishes  leprosy  from  all  other  diseases,  and 
which  requires  to  be  seen  once  to  be  alwa3's  recognized." 
At  times,  by  confluence  of  individual  tubercles,  large 
plaques  are  formed.     (Lepromes  en  nappe,  Leloir,  which 
are  dark  in  color  and  wliich  desquamate  slightly.)    They 
are  inert,  lasting  sometimes  for  years  unchanged.     They 
may  be  the  seat  of  pruritus,  or  the  sensation  may  become 
less  acute;  the  hair  falls  in  the  involved  regions  and  they 
may  finally  ulcerate.     These  large  plaques  usually  occur 
on  the  limbs  and,  according  to  Danielssen  and  Boeck,'  in- 
dicate an  unusually  chronic  case.     The  tubercles  may 
undergo  ulcei-ation,  and  discharge  a  yellowish-brown, 
viscid  fluid,  which  may  form  crusts.    Some  of  these  ul- 
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cers  soon  heal,  especially  under  appropriate  treatment, 
while  others  extend  deeply,  becoming  gangrenous  and 
destroying  much  tissue.  Bones  are  laid  bare;  tendons 
ligaments,  joints,  and  even  whole  members,  such  as  fin- 
gers and  toes,  are  destroyed.  Usually  at  this  extreme 
stage  symptoms  of  the  maculo-anfesthetic  type  are  also 
present.  During  the  course  of  the  disease,  the  glands  of 
the  axilla,  groin,  neck,  and  throat  become  enlarged.  In 
the  latter  situation,  this  adenopathy  may  interfere  with 
breathing  and  swallowing.  Eventually,  the  glands 
soften  and  break  down,  forming  fistulous  tracts  discharg- 
ing large  quantities  of  material.  At  times,  without  ap- 
parent reason,  the  disease  remains  stationary  for  long 
periods,  then  suffers  an  exacerbation.  Intercurrent  dis- 
eases, such  as  variola,  pleurisy,  and  pneumonia,  may 
cause  it  to  disappear  temporarily. 

Lepra  occurring  in  children  retards  the  physical  growth 
and  the  development  of  the  sexual  organs,  arresting  the 
functions  of  the  latter.  Menstruation  may  be  delayed  or 
entirely  inhibited.  "When  the  disease  occurs  after  puberty, 
the  menopause  may  be  prematurely  brought  about,  and 
the procreative  faculty  lessened  or  lost.  Bracken,'"  in  a 
report  of  cases  in  Minnesota,  states  that  twenty -one  out 
of  thirty-four  patients  were  married,  to  twenty  of  wliom 
seventy-eight  children  were  born.  Alopecia,  especially 
of  the  eyebrows  and  eyelashes,  usually  occurs,  but  the 
scalp  is  rarely  attacked.  Occasionally  the  nutrition  of 
the  nails  is  disturbed,  as  evidenced  by  thinning,  thicken- 
ing, or  other  deformity.  The  secretions  of  the  sebaceous 
and  coil  glands  are  early  increased,  but  later  diminished 
or  entirely  lost  in  the  affected  area.  Comparatively  early 
in  the  disease,  small,  flattish  tubercles  form  on  the  con- 
junctiva and  cornea,  extending  to  and  involving  the  iris, 
and  gradually  filling  the  anterior  chamber.  Tlie  eyeball 
swells  and  the  lids  cannot  be  closed.  There  is  pain,  and 
the  lachrymal  secretion  is  increased.  Later,  the  mass 
softens  and  contracts,  the  secretion  lessens,  pain  stops, 
and  the  lids  can  again  be  closed  (Danielssen  and  Boeck '). 
Other  and  more  chronic  processes  occur  in  the  eye  during 
the  course  of  the  disease.  According  to  Hillis,*  throat 
symptoms  occur  during  the  febrile  attack.  The  same 
author  states  further  that  patches  having  raised  crescen- 
tic  edges,  situated  at  the  back  of  the  pharynx  and  on  the 
roof  of  the  mouth,  the  back  of  the  throat  and  the  uvula, 
which  are  uniformly  red  and  congested,  are  pathogno- 
monic of  leprosy.  Later,  the  epiglottis,  vocal  cords,  and 
other  structures  in  the  larynx  become  studded  with  tuber- 
cles, as  does  also  the  nasal  septum ;  and  when  ulceration 
occurs  the  cartilage  and  bony  framework  of  the  nose  are 
destroyed,  producing  the  characteristic  deformity.  Mor- 
row believes  that  the  earliest  manifestations  of  leprosy  in 
most  cases  are  located  in  the  mucous  membrane  of  the 
pharynx  and  upper  air  passages,  as  shown  by  alteration 
in  the  voice,  rhinitis,  increased  nasal  and  salivary  secre- 
tions, and  sometimes  epistaxis. 

Danielssen  and  Boeck '  have  described  an  acute  form  of 
leprosy  similar  to  acute  tuberculosis.  It  is  manifested  by 
a  continuous  fever  of  about  twelve  days'  duration,  when, 
with  a  sudden  efllorescence,  raised,  shiny,  bluish  spots 
appear  over  nearly  the  whole  body.  These  rapidly  in- 
crease in  volume  and  hardness,  become  confluent,  and 
progress  as  far  in  a  few  weeks  as  does  the  ordinary  form 
in  years.  With  the  appearance  of  the  eruption,  the  con- 
stitutional symptoms  abate,  and  after  the  tubercles  have 
softened  the  affection  becomes  chronic.  In  any  case  in 
which  the  cutaneous  exanthem  fails  to  appear,  the  pa- 
tient usually  dies  of  pneumonia,  pleurisy,  or  meningitis 
in  the  course  of  a  few  days. 

The  physical  condition  which  is  the  ultimate  lot  of  the 
unfortunate  victim  of  tubercular  leprosy  cannot  be 
equalled  in  any  other  disease.  Leloir »  graphically  de- 
scribes it  thus :  "  If  the  patient  does  not  die  of  some  mter- 
mittent  disease  or  special  complication,  the  unhappy  leper 
becomes  a  terrible  object  to  look  upon.  His  deformed, 
leonine  face  is  covered  with  tubercles,  ulcers,  cicatrices, 
and  crusts.  His  sunken,  disfigured  nose  is  reduced  to  a 
stump.  His  respiration  is  wheezing  and  difficult.  A  san- 
ious,  stinking  fluid,  which  thickens  into  crusts,  pours  from 


his  nostrils.  The  nasal  mucous  membrane  is  completely 
covered  with  ulcerations.  A  part  of  the  cartilaginous  and 
bony  frame  work  is  carious.  Themouth,  throat,  andlarynx 
are  mutilated,  deformed,  aud  covered  with  ulcerated  tu- 
bercles. The  patient  breathes  with  the  greatest  difficulty, 
and  is  threatened  with  frequent  fits  of  suffocation,  which 
interrupt  Jiis  sleep.  He  has  lost  his  voice ;  his  eyes  are 
destroyed ;  and  not  only  his  sight,  but  his  senses  of  smell 
and  taste  have  completely  gone.  Of  the  five  senses, 
hearing  alone  is  usually  preserved.  Owing  to  the  thick- 
ened and  pachydermic  state  of  the  skin  of  the  limbs, 
which  gives  to  them  the  appearance  of  elephantiasis,  and 
to  the  presence  of  ulcerating  tubercles,  crusts,  and  cica- 
trices, the  sense  of  touch  is  abolished.  Usually  at  this 
time  the  peripheral  nerves  are  involved,  so  that  the 
symptoms  of  both  the  tuberous  and  the  anaBSthetic  type 
of  leprosy  are  present.  The  patient  suffers  excruciating 
pains  in  tlie  limbs,  and  even  in  the  face,  while  the  rav- 
ages of  the  disease  in  his  legs  render  walking  difficult  and 
even  impossible.  Prom  fistulous  openings  in  the  hyper- 
trophied  inguinal  and  cervical  glands  pus  flows  abun- 
dantly. In  certain  cases  the  abdomen  is  increased  in  size 
on  account  of  involvement  of  the  liver,  spleen,  and  mes- 
enteric glands.  With  these  visceral  lesions,  the  appetite 
is  irregular  or  lost.  There  are  pains  in  the  stomach, 
diarrhoea,  bronchial  and  pulmonary  lesions.  Intermittent 
febrile  attacks,  and  a  hectic  state.  The  peculiar  smell, 
recalling  that  of  the  dissecting-room,  mixed  with  the  odor 
of  goose's  feathers  or  of  a  fresh  corpse,  was  recognized 
but  badly  described  by  authors  in  the  Middle  Ages,  who 
compared  it  to  that  of  a  male  goat.  This  is  the  com- 
plexus  of  symptoms  which  the  patient  presents,  unless 
some  fatal  complication  has  come  to  his  relief.  In  this 
light  one  can  understand  how,  in  the  ancient  poem  of 
Job,  leprosy  is  called  '  the  eldest  daughter  of  Death. ' 
Nevertheless,  in  spite  of  his  condition,  the  unhappy 
leper,  although  in  great  i)rostration,  commonly  preserves 
his  intelligence  unaffected  to  the  end.  I  have  been 
struck,"  continues  Leloir,  "with  the  calm  stoicism  with 
which  the  Norwegian  lepers  supported  their  misfortune, 
and  with  the  indifference  or  even  gayety  of  the  lepers  in 
Italy  and  other  countries,  and  with  the  care  which  they 
gave  to  their  toilet.  I  have  never  seen  a  leper  ask  for 
death,  and  I  do  not  know  of  an  instance  of  suicide 
among  these  patients,  who  observe  with  the  greatest 
resignation  tlie  slow  and  progressive  decomposition  of 
their  bodies." 

Lepra  Maculo-anastlutica. — In  this  variety,  the  bacilli 
are  located  chiefly  in  the  neuroglia  of  the  peripheral 
nerves,  and  consequently  the  symptoms  exhibited  in  the 
part  supplied  by  the  affected  nerves  are  those  which 
would  naturally  follow  their  irritation,  compression,  or 
degeneration.  Chief  among  these  are  the  development 
of  spots  or  macules,  bulla?,  muscular  atrophy,  anaesthesia, 
motor  paralysis,  and  finally  mutilation  by  loss  of  parts. 
There  is  no  regular  sequence  observed  in  the  evolution 
of  these  symptoms.  Usually,  however,  the  maculae  and 
bullae  are  among  the  earliest  manifestations,  but  their  ap- 
pearance may  be  delayed  for  years. 

The  course  of  this  form  of  the  disease  is  exceedingly 
chronic,  its  average  duration  being  estimated  at  about 
eighteen  years,  'fhe  appearance  of  the  spots  is  usually 
preceded  by  anomalies  of  sensation,  such  as  formication, 
a  sensation  of  burning  or  stinging,  or  pruritus.  The  size 
of  the  lesions  varies  from  that  of  a  fifty-cent  piece  to  that 
of  the  palm  or  larger.  By  peripheral  extension  and  coa- 
lescence, large,  irregular  areas,  having  a  curved  contour, 
may  be  produced.  At  first  they  are  reddish  in  color, 
changing  with  age  to  yellowish  or  brown,  or  even  darker 
shades,  when  they  tend  to  become  slightly  elevated  and 
to  desquamate.  Their  centres  become  depigmented  and 
aneesthetic,  while  the  border  may  be  hyperpigmented 
and  hyperaesthetic.  Their  commonest  seats  are  usually 
considered  to  be  the  back,  shoulders,  face,  arms  (espe- 
cially about  the  elbows),  the  nates,  and  around  the  knees. 
When  the  spots  are  fully  developed,  they  may  cover  very 
large  areas  of  the  body  surface.  In  the  anaesthetic  por- 
tion, and  at  times  extending  beyond  it,  the  production  of 
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sweat  is  entirely  suppressed,  and  the  hairs  become  white. 
At  this  stage  the  disease  may  remain  apparently  quies- 
cent for  a  long  period  of  time,  the  only  symptom  indica- 
tiw  of  interference  with  the  general  health  being  neural- 
gic pains.  Danielssen,  quoted  by  Thin,  states  that  he  has 
seen  spots  remain  unchanged  for  from  eighteen  to  twenty 
years,  during  which  time  the  patient  suffered  so  little  that 
lie  required  no  medical  attendance.  He  adds  that  he  has 
seen  the  anaesthetic  spots  on  mucous  membranes  accom- 
panied by  redness  and  thickening,  which  disappeared 
without  ulceration.  The  formation  of  bullas  is  charac- 
teristic of  this  form  of  leprosy.  They  may  be  the  initial 
symptom,  in  which  case  they  are  usually  smaller  and 


Fig.  3189.— Anaestletlc  Leprosy  with  Mutilating  Results.    CDr.  James  Nevlns  Hyde's  photo- 
graph of  a  Leper  in  the  Sandwich  Islands.) 


more  numerous  than  in  other  afEections,  and  are  either 
hypersesthetic  or  are  normally  sensitive.  The  older  are 
often  single,  large,  and  may  be  ansesthetic.  They  ap- 
pear suddenly,  and,  if  short-lived  (which  is  the  rule),  have 
serous  contents,  the  latter  becoming  purulent  when  the 
lesions  persist.  They  heal  after  rupture,  leaving  a  pale 
scar,  or,  by  infection,  develop  into  deep-seated  ulcers. 
When  the  nerve  trunks  are  the  seat  of  severe  neuritis, 
they  become  much  thickened,  and  can  be  readily  felt  by 
the  finger  of  the  examiner.  The  fusiform  enlargement 
of  the  ulnar  nerve  behind  the  olecranon  process  at  the 
elbow  is  characteristic.  Other  nerves  especially  in- 
volved may  be  the  tibial,  peroneal,  and,  less  often,  the 
radial,  median,  brachial,  and  cervical.  Atrophic  changes 
are  noticed  first  in  tlie  interosseous  muscles  of  the  hands, 
the  thenar  and  hypothenar  being  the  next  involved ;  and 
the  atrophy  extends  thence  up  to,  and  involving,  the 
muscles  of  the  forearm.  In  a  lesser  degree,  tlie  same 
process  occurs  in  the  lower  extremities.  This  atrophy 
in  the  hands  produces  the  "lepra  claw,"  in  which  the 
proximal  phalanges  are  extended,  while  the  middle  and 
distal  are  more  or  less  flexed.  All  tlie  muscles  of  the 
face  may  atrophy,  leaving  it  expressionless.  By  paraly- 
sis, the  face  may  be  drawn  to  one  side;  the  lower  lip,  by 
involvement  of  the  orbicularis  oris  muscle,  may  droop  so 
as  to  make  it  difliicult  to  close  the  mouth,  thus  allowing 
the  saliva  to  flow  over  the  chin.  By  the  involvement  of 
the  orbicularis  palpebrarum  muscle,  the  lower  eyelid  may 
droop,  making  the  closure  of  the  eye  impossible,  thus 


rendering  it  liable  to  external  injury,  which  produces  at 
times  ulceration  and  destruction  of  the  globe.  The  per- 
forating ulcer  of  the  foot  which  often  appears  in  people 
who  go  barefooted,  is  a  trophic  affection,  aided  in  its  de- 
velopment by  pressure,  and  is  usually  located  under  the 
heel  or  ball  of  the  foot.  It  may  be  deep  and  lead  to  ne- 
crosis of  the  bone,  and  is  exceedingly  difiicult  to  heal. 
The  phalanges  of  the  feet  and  hands  are  attacked  with 
necrosis,  and  complete  exfoliation  of  the  bones  occurs. 
The  fingers  and  toes  may  thus  disappear,  leaving  only 
small,  soft  processes,  upon  which  a  sort  of  nail  remains, 
to  identify  the  member.  Hansen  and  Looff  regard  this 
necrosis  as  being  largely  due  to  external  injury  to  a  part 
of  low  vitality.  To  this  stage  of 
the  disease  "lepra  mutilans"  was 
the  term  formerly  applied.  Owing 
to  a  lack  of  unguent  from  its  glands, 
the  skin  becomes  dry,  fissured,  and 
the  seat  of  ulceration. 

Several  constitutional  symptoms 
which  are  not  primarily  leprous 
often  occur  in  the  course  of  the 
disease.  These  are  mainly  gastro- 
intestinal disturbances.  The  kid- 
neys are  liable  to  amyloid  degenera- 
tion, which  is  one  of  the  common 
causes  of  death.  Finally,  in  time 
the  disease  may  become  arrested  and 
only  its  sequelse  remain,  such  as 
anaesthesia,  paralyzed  and  atrophic 
muscles,  and  mutilated  members, 
these  patients  attaining  a  good  age. 
From  the  foregoing  description 
of  the  clinical  course,  with  its  sub- 
jective symptoms  and  objective 
lesions,  it  will  be  seen  that  typical 
cases  in  the  two  forms  are  very 
different ;  but  there  are  many  cases 
which  present  appearances  that  are 
jjuzzling  even  to  the  most  experi- 
enced. In  a  certain  percentage  of 
cases  the  bacilli  find  favorable  soil 
for  development,  either  simultane- 
ously or  successively,  both  in  the 
peripheral  nerves  and  in  the  skin, 
in  which  case  symptoms  peculiar  to 
both  forms  of  leprosy  are  present. 
Occasionally,  in  the  tuberous  vari- 
ety, the  nodules  disappear,  and  the 
case  apparently  becomes  the  milder  or  maculo-anees- 
thetic  form.  The  reverse  also  is  true,  though  much 
more  rarely.  As  to  deciding  any  case  to  be  a  "  mixed  " 
one,  Hansen  and  Looft"  say:  "But  since  every  case 
of  nodular  leprosy  is  accompanied  by  affection  of  the 
nerves  and  anajsthesia,  and  the  natural  termination  of 
every  case  of  nodular  leprosy  is  to  pjiss  into  the  anaes- 
thetic form,  if  only,  as  occasionally  happens,  the  pa- 
tient live  long  enough;  and  since  the  skin  eruptions  of 
the  macnlo-ansesthetic  form  are  characterized,  just  as  are 
those  of  the  nodular  form,  by  the  presence  of  the  leprosy 
bacillus,  we  regard  the  transformation  of  a  case  of  macu- 
lo-ansesthetic  into  nodular  leprosy  only  as  a  sign  of  the 
unity  of  the  two  forms,  and  we  delete  altogether  the 
name  of  mixed  leprosy ;  otherwise  every  case  of  nodular 
leprosy  must,  in  all  events,  after  some  years  of  existence, 
properly  be  called  mixed,  for  in  such  case  anaesthesia  is 
never  absent. "  In  the  Berlin  Conference,  in  1897,  Han- 
sen '  described  a  case  which  presented  symptoms  typical 
of  both  varieties.  There  were  red  tubercles  in  both  eye- 
brows and  on  both  cheeks.  These  were  rather  soft,  and 
had  the  appearance  of  leprous  tubercles,  except  that  no 
hairs  had  fallen  out  of  the  brows,  and  some  hairs  were 
even  situated  on  the  tubercles.  A  cover-glass  examina- 
tion revealed  no  bacilli.  In  1898  he  excised  a  tubercle, 
made  sections,  and  found  the  usual  histological  structure 
of  lepra,  but  only  a  few  bacilli.  At  this  time  ansesthetic 
spots  appeared  on  the  arms,  and  there  was  some  anaesthesia 
in  the  hands.    The  firstma  croscopic  diagnosis  was  tuber- 
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cular  leprosy.  Later,  he  considered  it  to  be  of  the  macu- 
lo-ansesthetlc  type.  Some  time  later,  he  again  saw  the 
■case,  at  -which  time  the  tubercle-like  spots  were  trans- 
formed into  true  nodules,  hard  and  devoid  of  hairs.  Al- 
though he  was  now  more  inclined  to  consider  it  as  be- 
longing to  the  maculo-anassthetic  type  on  account  of  the 
spots  and  anaesthesia,  yet  the  other  appearances  left  the 
case  doubtful  in  his  mind. 

History. — It  is  probable  that  leprosy  has  existed  among 
the  Jews  from  the  earliest  date  of  which  we  have  record 
until  the  present  time,  and  that  they  acquired  the  disease 
during  their  residence  in  Egypt.    Kaposi  believed  that  the 
leprosy  of  the  Old  Testament  was  merely  vitiligo.     Un- 
doubtedly, many  cases  of  vitiligo  were  then  considered 
leprosy,  but  the  cases  in  which  ulceration  (raw  flesh)  oc- 
curred evidently  were  not  vitiligo.     Job's  affliction  is 
considered  by  Thin  and  others  to  have  been  leprosy.   Aris- 
totle, 345  B.  c. ,  refers  to  a  disease  which  he  calls  "  saty ria, " 
and  from  his  description  Danielssen  and  Boeck  think  he 
must  have  referred  to  tubercular  leprosy,  and  that  his 
observations  were  made  on  the  coast  of  Asia  Minor.     The 
best  early  clinical  description  of  the  disease  was  given  by 
Aretoeus  in  the  first  century  of  the  Christian  era.    Celsus 
(53  B.C.-7  A.D.)  states  that  leprosy  was  almost  unknown 
in  Italy ;  yet  it  seems  probable  that  about  this  time  it 
was  introduced  into  Italy  and  spread  from  there  into 
Northern  and  Western  Europe.     Prom  the  second  to  the 
seventh  century  it  was  prevalent  in  Europe.     Galen,  in 
the  second  century,  writes  of  it  in  France,  Germany,  and 
Spain.     In  the  eleventh  and  twelfth  centuries  it  spread 
.all  over  Europe,  and  in  1329  nineteen  thousand  lepros- 
eries  existed,  there  being  two  thousand  in  France  alone. 
It  was  unknown  in  America  until  after  the  arrival  of  the 
negroes  from  West  Africa.     In  the  fourteenth  century  it 
began  to  decline,  and  by  the  seventeenth  it  remained  in 
only  a  few  isolated  localities.     Early  in  the  sixteenth 
century  it  had  nearly  disappeared  from  Italy,  and  some- 
what later  from  France.     At  this  time  Denmark  was  also 
free.     It  remained  in  Scotland  for  some  time  after  leav- 
ing England,  the  last  cases  occurring  in  Shetland,  in  the 
latter  part  of  the  eighteenth  century.     It  persisted  in 
Sweden  until  the  end  of  the  eighteenth  century,  while  m 
Norway  many  cases  still  exist.     During  the  last  century 
it  made  its  appearance  and  spread  in  new  localities. 
About  the  middle  of  the  century  it  was  introduced  mto 
the  Hawaiian  Islands,  where  a  serious  epidennc  has  pre- 
vailed     Morrow »  affirms  that  here,  as  in  other  newly 
infected  districts,  the  disease  was  at  first  quickly  fatal, 
and  was  usually  of  the  tubercular  variety ;  but  ot  late 
years  it  has  been  less  serious,  and  the  milder  or  maculo- 
anaesthetic  type  is  the  more  prevalent.     In  Louisiana, 
leprosy  has  been  known  since  1785,  and  has  of  late  years 
increased,  becoming  endemic  there  about  1866. 

Etiology.— It  is  now  conceded  practically  by  all  OD- 
■servers  tliat  leprosy  is  a  parasitic  disease,  and  produced  by 
the  bacillus  leprce.  Although  attempts  to  reproduce  the 
disease  in  the  lower  animals  with  this  bacdlus  have  thus 
far  been  unsuccessful,  it  can  be  positively  aflirmed  that  the 
bacillus  is  the  active  factor  in  the  production  of  the  dis- 
ease In  ancient  and  mediiBval  times,  and  even  up 
to  a  quite  recent  date,  leprosy  was  considered  con- 
tagious, but  in  1867  the  Royal  College  of  Physicians 
declared  against  this  tl^eory.  Hansen  and  Loott 
quote  statistics  and  give  undeniable  Pi'ooJpPf  t^^^^Xs 
tagiousness  of  the  disease  in  Norway.  Thin"  quotes 
quite  a  large  number  of  cases  in  which  leprosy  was 
undoubtedly  contracted  by  contagion  Among  other  ex- 
amnles  Morrow «  quotes  the  case  of  Father  Damien  a 
pS  wCepersonal  and  family  history  bore  no  taint 
of  previous  disease,  but  who,  after  close  contact  with 
leners  in  the  Hawaiian  Islands,  m  a  leper  settlement, 
contracted  the  disease.  Its  development  in  new  coun- 
tries or  in  new  localities  in  the  same  country,  can  usually 
be  traced  and  proven  to  have  been  produced  by  conta- 
Son  The  contagiousness  is  not  marked,  and  it  requires 
fhe  closest  relationship  between  the  heaHhy  and  the  lep- 
rous before  the  disease  can  be  contracted.  It  is  not  di- 
rectly transmissible.     Both  ancient  and  modern  writers 


until  quite  recently  have  considered  it  an  hereditary  dis- 
ease ;  but  the  mere  fact  of  its  existence  for  a  long  period 
of  time,  perhaps  for  several  generations,  in  the  same  fam- 
ily, would  not  demonstrate  this  to  be  the  case,  especially 
if  one  accepts  the  undoubted  fact  that  it  is  contagious. 
The  Lepra  Commission  in  India,  in  1893,  reiDorted  that 
leprosy  in  India  cannot  be  considered  an  hereditary  dis- 
ease, and  stated  that  the  evidence  which  exists  is  hardly 
sufficient  to  establish,  to  an  appreciable  degree,  an  he- 
reditary predisposition  to  the  disease  in  the  offspring  of 
leprous  patients.     Besnier'  says  that  if  any  hereditary 
predisposition  exists  in  lepra,  it  is  less  than  that  in  tuber- 
culosis.    He  suggests  early  and  repeated  bacteriological 
examination  of  the  nose  and  pharynx,  as  these  may  be 
affected  before  the  disease  becomes  obvious  elsewhere. 
He  explains  the  long  incubation  period  by  saying  that 
the  bacilli  lie  dormant,  unable  for  the  time  being  to  ger- 
minate on  account  of  bad  soil.     As  to  the  mode  of  trans- 
mission from  one  person  to  another,  different  opinions 
prevail.     Thin  *  says  that  close  personal  contact  is  usually 
necessary,  but  that  the  possibility  of  the  infection  being 
carried  by  an  intermediate  host,  such  as  the  mosquito  or 
the  acarus,  is  not  impossible.     Hansen  and  Looft^  quote 
cases  in  which  the  infection  was  carried  by  way  of  cloth- 
ing.    Morrow "  believes  that  in  the  majority  of  cases  the 
contagion  finds  entrance  to  the  body  through  the  mucous 
membranes  of  the  respiratory  and  gastro -intestinal  tracts. 
As  predisposing  causes,  bad  hygiene,    dirt,   filth,   and 
careless    habits  undoubtedly   play  an   important  r61e. 
Among  the  Norwegian  peasants,  where  the  disease  pre- 
vails, Leloir,  quoted  by  Thin,  says  that  the  greater  num- 
ber of  these '  people  have  never  bathed.     Their  clothing, 
generally  made  of  wool,  is  never  taken  off,  even  for 
sleeping,  and  as  it  is  never  washed  dirt  naturally  accumu- 
lates upon  it;  and,  when  not  too  worn,  it  is  handed  down 
from  generation  to  generation.     As  a  rule,  several  people 
sleep  in  the  same  bed ;  all  eat  at  the  same  table,  from  the 
same  dish,  often  from  a  common  spoon,  and  drink  from 
the  same  vessel.     Hansen  confirms  the  above,  and  states 
further  that,  under  the  civiUzing  influences  of  life  in  the 
United  States,  these  habits  are  dropped,  with  the  result 
that  the  disease  no  longer  continues  to  be  propagated, 
but  dies  with  the  death  of  those  already  infected.     Neis- 
ser  says  that  the  number  of  lepers  in  any  community 
bears  an  inverse  ratio  to  the  care  taken  to  insure  the  iso- 
lation of  infected  persons.     Leprosy  may  occur  at  any 
age  seldom  before  the  fifth  year,  and  most  often  between 
the 'thirtieth  and  fiftieth  years.     Damp  cold  climates,  as- 
well  as  moist  hot  ones,  are  most  favorable  for  its  develop- 
ment. .       . 

Qeography.—The  geographical  distribution  ot  leprosy 
is  quite  extensive,  covering  probably  one-quarter  of  the 
globe.  It  occurs  endemically  in  Northern  and  Eastern 
Africa,  Egypt,  Arabia,  Persia,  China,  Japan,  and  India; 
Russia  Norway,  Sweden,  Italy,  Greece,  France,  and 
Spain;  the  islands  of  the  Pacific  and  Indian  Oceans;  it  is 
prevalent  in  Central  and  South  America,  Mexico,  the 
West  Indies,  Australia,  the  Hawaiian  Islands,  and  New 
Zealand ;  an  d  it  is  found  in  New  Brunswick  and  other  parts 
of  Canada.  It  is  also  pretty  well  distributed  m  the 
United  States,  the  most  important  centres  being  in  Louis- 
iana California,  and  Minnesota.  According  to  a  report 
sent  to  the  Senate  on  March  a4th,  1903,  and  made  by  a 
commission  of  medical  officers  of  the  Marine  Hospital 
service  leprosy  is  distributed  as  follows  in  the  United 
States:' Alabama,  1;  California,  34;  Florida,  24;  Geor- 
gia 1-  Illinois,  5;  Iowa,  1;  Louisiana,  155;  Maryland, 
1-  Massachusetts,  3;  Minnesota,  30;  Mississippi,  5;  Mis- 
souri, 5;  Montana,  1;  Nevada,  1;  New  York,  7;  North 
Dakota,  16;  Oregon,  1;  Pennsylvania,  1;  South  Dakota 
1;  Texas,  3;  and  Wisconsin,  3;  making  a  total  ot  <J?» 

Pathology.— Histologically,  leprosy  belongs  to  the 
eroup  of  granulomata,  along  with  syphilis,  tuberculosis, 
and  certain  other  affections.  It  is  a  neoplasm,  made  up 
lareely  of  partially  reverted  connective-tissue  cells.  In 
this  new  growth  the  specific  bacillus  is  present  in  ex- 
traordinanly  large  numbers.     This  orgamsm  presents  a 
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strikiug  resemblance  to  the  bacillus  of  tuberculosis,  botli 
morphologically  and  as  regards  its  staining  reactions.  It 
was  discovered  by  Hansen  in  1874,  and  his  observations 
were  independently  contirmed  by  Neisser  in  1879.  It  is 
somewhat  thinner  but  a.  little  longer  than  the  tubercle 
bacillus,  though  variations  in  size  occur.  Its  average 
length  is  from  5  to  6  /i.  Often  in  ordinary  sections  one 
finds  the  whole  area  crowded  with  bacilli.  They  fre- 
quentty  present  a  beaded  appearance,  which  has  led 
some  obseivers  to  believe  that  they  exhibit  spore  forma- 
tion; tils,  however,  is  doubtful.  They  appear  to  be  in 
groups,  these  usually  being  situated  in  large  ovoid  cells, 
which  constitute  the  lepra  cell.  In  the  discharges  from 
ulcers  and  diseased  tissues,  large  numbers  of  bacilli  are 
present,  and  the  same  tendency  to  grouping  in   ovoid 


Fig.  3190.— Section  of    Leprous  Nodule  in  Skin   showing  Lepra  Bacilli  and  Giant  Cell 
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masses  is  often  noticeable.  Besides  the  two  common  lo- 
cations, the  skin  and  the  peripheral  nei'ves,  these  oi-gan- 
isms  have  been  found  in  greater  or  less  abundance  in  the 
mucous  membranes,  cartilages,  spleen,  liver,  lymphatic 
glands,  hair  follicles,  cornea,  testicle,  spermatic  cords, 
ovaries,  blood-vessel  walls,  kidneys,  and  mammary 
gland.  They  are  not  found  in  the  muscles,  spinal  cord, 
bones,  or  joints,  nor  in  secondai'y  lesions,  such  as  bulla;; 
nor  are  they  found  in  the  urine  or  menstrual  discharges, 
and  they  are  absent  from  all  phy.siological  secretions 
unle.ss  pathologically  contaminated.  In  the  skin  the 
baclHi  are  found  in  great  numbers  in  the  tuberous  vaii- 
ety,  while  in  the  macules  of  the  maeulo-ana!Sthetic  vari- 
ety they  are  present  in  very  small  numbers;  but  they 
are  numerous  in  the  connective-tissue  sheaths  of  the  per- 
ipheral nerves.  Successful  inoculations  of  the  lower  ani- 
mals have  not  been  made,  nor  has  any  one  been  able  to 
grow  the  organism  on  artificial  media  outside  of  the  hu- 
man body.     Campana  (Rome)  claims  to  have  done  so  in 


stab  cultures  on  glucose  agar,  but  his  observations  have 
not  been  confirmed. 

In  consequence  of  the  poor  supply  of  blood-vcs.sels  in 
the  leprous  infiltrations,  the  nodules  have  low  vitality 
and  little  power  of  organization,  and  therefore  undergo 
absorptive  and  retrogi'essive  changes  slowly.  As  in  the 
other  granulomata,  the  principal  changes  are  found  in 
the  corium,  the  process  beginning  about  the  ves.sels, 
glands,  and  follicles.  There  is  cellular  infiltration  in, 
and  hyperplasia  of,  the  external  and  middle  coats  of  the 
vessels,  which  by  pressure  narrow  the  lumen.  The  infil- 
tration extends  from  these  points  upward  to  the  epider- 
mis and  downward  to  the  subcutaneous  ti.ssue.  This 
infiltrate  may  be  nodular  or  diffuse,  and  is  conipo.sed 
of  plasma  cells,  connective-tissue  cells,  occasional  giant 

cells,  and  the  lepra  cells 
which  are  characteristic  of 
this  disease.  These  are 
large,  ovoid  cells,  contain- 
ing several  clumps  of  ba- 
cilli, held  together  by  mu- 
coid material.  Earl}'  in  the 
process,  the  glands  and  fol- 
licles of  the  skin  become  in- 
filtrated, and  hyperplasia  of 
the  cells  occurs.  This  is 
followed  by  degeneration 
and  complete  destruction 
and  disappearance  of  the.se 
sti'uctures.  The  epidermal 
changes  are  purely  second- 
ar}',  and  may  consist,  early 
in  the  process,  in  hypertro- 
phy of  the  rete  bj'  pressure 
and  irritation  from  below, 
which  is  followed  later  by 
atrophy;  and  when  ulcera- 
tion takes  place  complete 
destruction  occurs.  All 
throughout  this  infiltration, 
the  bacilli  are  ver_y  numer- 
ous, and,  although  they  are 
chiefly  located  within  the 
lepra  cell,  some  undoubt- 
edly are  intercellular  in 
situation. 

In  the  maculo-anfesthetic 
variety,  nodules  of  prohf- 
erative  connective  tissue, 
containing  bacilli,  are  pres- 
ent in  the  peripheral  nerve 
sheaths,  which  by  pressure 
early  produce  the  pain  and 
hypei-a?sthesia ;  later,  as 
pressure  increases,  degener- 
ation occurs  and  anajsthesia 
results.  As  some  fibres  es- 
cape the  pressure,  there  are, 
in  the  antesthetic  spots, 
limited  areas  which  still  retain  sensation.  Woit,"  whose 
sections  and  observations  were  confirmed  by  Schidtz 
of  Bonn  and  Strlimpel  of  Eiiangen,  found  that  the  skin 
filaments  of  the  peripheiul  nerves  were  degenerated, 
while  those  supplying  the  muscles  showed  little  or  no 
degenerative  changes;  that  ascending  trophic  degen- 
eration of  the  sensory  nerve  branches  was  present ;  that 
the  degenerative  processes  involving  the  nerves  spread 
over  the  periphery ;  and  that  a  central  origin  could  be 
excluded.  In  the  spinal  cord,  slight  degeneration  of  the 
posterior  columns  was  observed,  but  bacilli  were  never 
foimd.  He  believes  with  others  that  in  the  macules  of 
true  maculo-anfesthetic  leprosy,  either  very  few  or  no 
bacilli  are  present.  Darier '-  says  that  all  liiacides  have 
a  similar  histological  structure,  and  that  they  all  contain 
bacilli,  and  are  of  the  same  nature  as  the  nodules. 

Diagnosis. — In  well-advanced  and  typical  cases  of 
either  variety,  the  diagnosis  of  leprosy  is  not  ditficult, 
but  in  the  early  manifestations,  especially  of  the  maculo- 
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ansesthetic  variety,  its  recognition  is  attended  witli  the 
greatest  difficulty,  and  numerous  errors  in  diagnosis  are 
recorded.     In  its  prodromal  stage,  leprosy  ■would  prob- 


FiG.  3191.— Section  of  Nerve  showing  Lepra  Bacilli.    (After  Jeanaelme.) 

ably  never  be  suspected,  unless  it  occurred  in  leprous 
districts,  or  there  was  a  history  of  exposure  to  one  af- 
fected with  the  disease.     It  is  chiefly  to  be  differentiated 
from  other  members  of  the  group  of  infectious  granulo- 
mata,  especially  from  syphilis  and  tubercu  osis.     In  any 
doubtful  case,  the  demonstration  of  the  bacillus  settles  the 
diagnosis    Many  of  the  indi  vidual  lesions  of  the  above  dis- 
orders, if  taken  alone,  could  hardly  be  identified  as  belong- 
ing to  the  one  or  the  other;  but  if  the  general  picture,  as 
well  as  the  individual  lesions,  betaken  into  consideration, 
the  difference  between  the  diseases  becomes  apparent 
Both  the  eariy  and  the  late  manifestations  of  syphilis  might 
be  mistaken  for  leprosy,  but  the  early  macular  syphiloderm 
following  a  demonstrable  initial  sclerosis,  accompanied 
by  alopecia  in  the  scalp  and  throat  symptoms,  should  be 
readily  recognized.     The  eruption  is  of  shorter  duration ; 
the  macule  are  smaller,  less  highly  colored,  and  chiefly 
located  on  the  trunk.     The  maculte  of  tubercular  lepi  osy 
are  found  on  the  face.     There  is  no  alopecia  of  the  scalp, 
but  the  hair  of  the  eyebrows  falls.     Further,  the  inacul^ 
are  larger,  they  may  be  dlflluse  and  infiltrated  and  are 
more  persistent.     The  tubercular  syphiloderm  has  a  ten^ 
dency  to  remain  localized  in  certain  regions,  and  bieaks 
down  and  ulcerates  in  a  much  shorter  period.     The  tu- 
bercles of  lenrosy  are  larger,  brownish-yellow  in  coloi, 
and  present  a  sUy  appearance,  as  if  oiled  or  varnished. 
This  latter  characteristic  is  never  found    in  syphilis. 
The  syphilitic  ulcer  progresses  more  rapidly,  and  pos^ 
sesses  a  serpiginous  tendency  not  found  «,  ^he  lepious 
ulcer.     The  bullffi  of  leprosy  are  not  found  in  acquired 

'^Leprosy  is  to  be  distinguished  from  lupus  vulgaris  by 
the  fact  that  the  nodules  in  the  latter  disease  occur  in 
more  cLumscribed  areas,  and  the  todividual  legions  are  fig. 
smaller  and  unaccompanied  by  ansestheSia.  The  anses^ 
thesia  hyperffisthesia,  and  constitutional  disturbances  of 
lepZV  a'^e  not  found  in  vitiligo  and  morphoea.  Leprosy 
IsSentiatedfrompemphlgusvulgarisbythepr*^^^^^^^^ 
in  the  former,  of  anaesthesia  an  the  spots,  by  the  limited 


number  of  the  bullffi,  and  by  the  characteristic  cicatrices. 

The  presence  of  anaesthesia  and  hyperplasia  distinguishes 

lepra  from  erythema  multiforme. 

In  its  later  stages,  anaesthetic  leprosy 
may  be  confounded  with  syringomyelia. 
Hansen  and  Looft,  in  differentiating  be- 
tween these  two,  lay  great  stress  on  the  fact 
that  in  leprosy  a  skin  eruption  is  always- 
present  ;  or  if  not  present  at  the  same  time, 
at  least  some  evidence  of  its  former  exist- 
ence will  still  be  present. 

Pkognosis. — The  future  of  the  unfortu- 
nate victim  of  leprosy  is  as  dark  to-day  (so- 
far  as  hope  of  complete  eradication  of  his 
disease  is  concerned)  as  it  has  been  during 
the  many  ages  of  its  existence.  Except  in 
rare  instances,  the  malady  eventually  ends 
fatally.  Under  favorable  conditions,  how- 
ever, the  disease,  especially  in  the  milder 
form,  may  cause  the  patient  very  little  suf- 
fering for  many  years;  and,  were  it  not 
for  the  knowledge  which  he  possesses,  he 
might  live  in  comparative  comfort.  Com- 
plete change  of  climate  often  arrests  the 
progress  of  the  disease  for  some  time ;  but 
after  a  longer  or  shorter  period  it  again  be- 
comes active.  The  tubercular  form  is  much 
more  rapidly  fatal.  In  every  country  where 
leprosy  is  endemic,  a  few  cases  of  apparent 
recovery  are  reported  by  competent  author- 
ities. These  patients  have  complete  cessa- 
tion of  symptoms  and  remain  well  until 
death  ensues  from  other  causes.  Recovery 
may  occur  at  any  stage.  Usually,  however, 
it  is  in  the  advanced  stages,  after  much 
mutilation  has  taken  place.  After  a  cure 
has  occurred,  Hansen  and  Looft «  say :  "  We 
have  occasionally  a  complete  subject,  with 
vigor  and  good  health ;  but  usually  only  a 
miserable  rudiment  of  a  human  being,  with  more  or  less 
paralyzed  hands  and  feet ;  with  unclosable  eyes,  of  which 


t; 


^  '#j 


m 


3192  -Section  of  Leprous  Spleen  showing  Lepra  Bacilli. 
Jeanselme.) 


(After 


the  lower  part  of  the  cornea  is  opaque,  and  from  which 
he  tears  roll  down  upon  the  cheeks;  y'th  paralyzed  a- 
cial  muscles,  unable  to  close  the  mouth,  so  that  the  sa 
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liva  constantly  dribbles  from  it.  Such  patients,  how- 
ever, may  live  long  and  reach  great  age,  if  under  such 
circumstances  this  can  be  looked  upon  as  an  advantage. 
They  die  usually  of  some  intercurrent  disease. " 

Treatment. — During  the  long  period  of  time  which 
ias  elapsed  since  leprosy  began  making  history,  almost  in- 
numerable products  and  methods  of  treatment  have  been 
used  for  its  relief  or  cure.  Perhaps  the  most  popular 
and  largely  used  drug  is  chaulmoogra  oil.  This  was  in- 
troduced by  Le  Page,  of  Calcutta,  and  is  used  both  ex- 
ternally and  internally.  Its  dose  is  from  five  to  seventy- 
five  drops,  three  times  a  day,  in  capsules,  emulsion,  or 
milk.  When  the  stomach  will  not  tolerate  the  drug 
(which  unfortunately  often  happens),  Vidal  recommends 
its  active  principle,  gynocardic  acid,  in  the  form  of  gyno- 
cardate  of  sodium  or  magnesium,  in  capsules  containing 
from  0.3-0.32  (gr.  iij.-v.),  from  ten  to  twenty  capsules 
being  taken  daily.  Externally,  it  may  be  combined  with 
olive  oil,  in  the  proportion  of  one  part  to  from  five  to  fif- 
teen. When  administered  hypodermatically,  it  has 
proved  irritating.  Under  its  prolonged  application,  it  is 
affirmed  that  ulcers  heal,  and  the  general  nutrition  im- 
proves, the  patients  gaining  in  weight,  the  anaesthesia 
and  hyperaesthesia  being  corrected ;  the  tubercles  under- 
going involution,  and  general  marked  improvement 
taking  place. 

In  South  America  and  China,  Hoang-nan  is  largely 
used  with  success.  It  is  given  in  pill  form,  in  doses  of 
three  grains  three  times  daily.  Arsenious  acid,  crreosote, 
■carbolic  acid,  chlorate  of  potassium,  formalin,  thyroid 
extract,  salol,  mercury,  and  sodium  salicylate  have  all 
been  largely  used.  Crocker  has  obtained  good  results  by 
the  intramuscular  injection  of  perchloride  of  mercury, 
one-quarter  of  a  grain  twice  weekly. 

Dyer,'^  of  New  Orleans,  obtained  marked  improve- 
ment in  four  out  of  five  cases  by  using  hypodermatic  in- 
jections of  Calmette's  antevenene.  From  one  to  eleven 
cubic  centimetres  were  first  injected  every  other  day; 
later,  the  injections  were  repeated  daily,  the  sites  being 
the  gluteal  and  intrascapular  regions.  When  the  remedy 
was  injected  into  nodules  these  disappeared.  One  of  the 
patients  was  apparently  cured.  Serum-therapy  has  not 
been  successful,  nor  has  the  injection  of  tuberculin  pro- 
duced any  good  effects. 

Unna  says  that  both  the  cutaneous  and  the  nerve 
lesions  are  benefited  by  the  use  of  reducing  agents,  such 
as  chrysarobin,  pyrogallol,  resorcin,  and  ichthyol.  He 
affirms  that  the  action  of  these  remedies  is  both  local  and 
constitutional,  chiefly  the  former,  and  that  under  their 
influence  marked  improvement  occurs.  Electricity  is  ad- 
vised for  the  relief  of  pain,  anaesthesia,  and  hyperaesthe- 
sia. Surgical  measures  are  indicated  in  the  treatment 
of  tubercles,  ulcers,  bone  necrosis,  and  gangrene.  The 
condition  of  leprosy  does  not  contraindicate  any  surgi- 
cal operations  which  become  necessary.  Amputations, 
nerve-stretching,  tracheotomy,  and  other  operations  are 
often  demanded. 

PnopirrLAXis.— As  leprosy  is  unquestionably  conta- 
gious, the  subject  of  the  protection  of  the  uninfected  is 
important.  In  America  attention  was  first  directed  to 
this  by  Dr.  James  C.  White,  of  Boston.  A  number  of  years 
later  he  again  called  attention  to  and  urged  measures  to 
check  the  evil.  The  importance  of  this  subject  was  em- 
phasized again,  in  1894,  by  Dr.  James  Nevins  Hyde,  in 
Ills  report "  On  the  Distribution  of  Leprosy  in  North  Amer- 
ica," which  was  presented  to  the  Congress  of  Physicians 
and  Surgeons.  Still  more  recently.  Morrow  "  has  sounded 
a  warning  of  the  possible  introduction  of  leprosy  into  the 
United  States  from  her  newly  acquired  leprous  colonies. 
Laws  at  present  exist  prohibiting  the  importation  of 
known  lepers.  Experience  teaches,  however,  that  this 
disease,  which  may  be  for  years  slow  and  insidious  in  its 
development,  readily  evades  ordinary  inspection.  That 
great  care  should  be  taken  to  guard  against  the  admission 
of  it  is  shown  by  the  fact  that  practically  all  the  cases  in 
the  United  States,  except  those  in  Louisiana,  have  been 
imported.  Many  plans  for  isolating  tliese  patients  have 
been  suggested  and  tried  in  various  places,  even  to  com- 


pulsory detention.  The  latter  has  been  very  successful 
in  Bombay  and  other  places.  The  adoption  of  such 
measures  in  this  country  is  at  present  out  of  the  question. 
Numbers  of  the  milder  anaesthetic  patients,  being  but 
slightly  infectious,  cannot  justly  be  confined  for  life; 
while  others  suffering  from  the  tuberous  variety,  whose 
ulcers  and  mucous  discharges  are  highly  infective,  cer- 
tainly should  be  isolated.  Important  measures  in  the 
care  of  leprous  patients  concern  their  hygienic  surround- 
ings. A  wholesome  diet,  warm  clothing,  protection  from 
sudden  changes  of  temperature,  open-air  exercise,  baths, 
daily  inunctions,  and  massage  are  all  advised.  That 
hygiene  plays  an  important  role  in  the  management  of 
leprosy  is  well  illustrated  by  the  immediate  cessation  in 
the  spread  of  the  disease,  and  by  the  great  improvement 
in  the  individual  cases  themselves,  among  the  Norwegian 
lepers  in  Minnesota.  Oliver  8.  Ormsby. 

Bibliography. 

'  Danielasen  and  Boeck :  Om  Spedalskhed,  Christiania,  1847— Traits 
de  la  Spedalskhed,  Paris,  1848. 

"  Hansen  and  Loolt :  Leprosy  in  Its  Clinical  and  Pathological  As- 
pects.   English  translation  by  Walker,  London,  1895. 

s  Unna :  The  Histopathology  of  the  Diseases  of  the  Skin.  Walker's 
English  Translation,  1896. 

'  G.  Thin :  Leprosy,  London,  1891. 

"  Hillis :  Leprosy  in  British  Guiana,  1881. 

« Lelolr :  Quoted  by  Thin. 

'  G.  A.  Hansen :  A  Bare  Case  of  Leprosy.  Lepra ;  Bibliotheca  Inter- 
nationalis,  vol.  1.,  1900. 

*  Morrow :  A  System  of  G^nito-TJrinary  Diseases :  Syphilology  and 
Dermatology,  p.  56. 

» E.  Besnier :  Journ.  des  Mai.  Cut.  et  Syph.,  No.  10,  October,  1897. 

■"Bracken:  Leprosy  in  Minnesota,  September  29th,  1898— Lepra ; 
Bibliotheca  Internationalis,  yol.  i.,  1900. 

"  Oscar  Woit :  Lepra,  1900,  vol.  i..  Ease.  1,  2,  3,  4. 

'*  J.  Darier :  Annalea  de  Dermatologie  et  de  Syphiligraphie,  vol.  ylii.. 
No.  12,  December,  1897,  p.  1329. 

"  Dyer:  New  Orleans  Medical  and  Surgical  Journal,  October,  1897. 

"  Morrow :  Twentieth  Century  Practice  of  Medicine,  vol.  xx.,  p.  403. 

L^VyPMOH^.—  Culmr's  Root.  Culver's  Physic.  The 
rhizome  and  roots  of  Leptatidra  virginica  (L.)  Nutt. 
(fam.  Scrophulariacem).  (The  name  Leptandra  will 
doubtless  replace  that  of  "  Veronica  "  of  the  present  U. 
S.  P.  definition.)  Leptandra  grows  very  abundantly  in 
rich  open  woodlands  and  copses  through  the  Eastern  and 
Central  United  States.  It  is  a  perennial  herb,  with  sim- 
ple, perfectly  straight,  erect,  slender  stems,  from  two  to  six 
feet  high,  whorled  lanceolate  leaves,  and  terminal  pani- 
cles of  long,  slender,  acute,  white  or  pinkish,  densely  flow- 
ered spikes.  The  drug  is  gray-brown  or  graj'-black,  from 
four  to  six  inches  long,  much  branched  and  crooked,  the 
rhizomes  slightly  flattened,  about  one-fourth  inch  thick. 
The  internodes  are  characteristically  narrowed  downward 
and  readily  disarticulate.  The  roots  are  rather  few, 
coarse,  and  unbranched.  The  drug  has  little  odor,  but  a 
bitter,  resinous,  and  slightly  acrid  taste. 

The  demand  for  Leptandra  is  chiefly  American.  It 
has,  however,  been  recognized  in  the  Pharmacopoeia  since 
its  first  edition  and  has  of  late  increased  greatly  in  favor, 
both  here  and  abroad. 

Its  important  constituent  is  six  per  cent,  of  an  irritant 
resin,  of  the  same  general  character  as  those  of  mandrake 
and  jalap.  It  contains  a  little  saponin,  tannin  and  gum, 
and  the  peculiar  bitter  crystalline  glucoside  leptandrin, 
which  is  soluble  in  both  water  and  alcohol,  and  which 
must  not  be  mistaken  for  the  commercial  article  so- 
called. 

Our  knowledge  of  the  action  of  leptandra  is  purely 
clinical.  It  is  a  stimulating  laxative  or  an  irritant  ca- 
thartic, according  to  its  condition  and  dose.  In  the  re- 
cent state  it  is  drastic  and  even  emetic,  and  poisonous, 
becoming  milder  with  drying  and  keeping.  It  stimulates 
the  intestinal  mucous  secretion  and  the  dejection  of  bile, 
and  also  the  intestinal  movements,  and  is  an  excellent 
laxative  in  doses  of  1  gm.,  and  a  purgative  in  doses  of 
3  to  4  gra.  The  long  list  of  therapeutic  properties  attrib- 
uted to  it  by  the  eclectics  are  not  to  be  denied,  but  are 
the  result  of  improved  elimination  and  nutrition.  The 
official  preparations  are  the  fluid  extract,  dose  1  to  4  c.c. 
(fl.  3  HO  and  the  extract,  dose  0.06  to  0.3  gm.  (gr.  i.-iij.). 
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Bach  ofHcial  vegetable  cathartic  pill  contains  0.0015  gm. 
■of  this  extract.  Commercial  "  leptandrin  "  is  the  practi- 
cal equivalent  of  this  extract.  Henry  H.  Musby. 

LESLIE  WELL.— Ingham  County,  Michigan. 

Post-Opficb.  — Leslie. 

Access. — From  Jackson,  vift  the  Jackson,  Lansing  and 
:Saginaw  Railroad  to  Leslie,  fifteen  miles  north.  This  is 
a  very  good  calcic  water,  with  sufficient  iron  to  give  it 
tonic  properties.     Analysis  hy  Prof.  R.  C.  Kedzie : 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Socllum  bicarbonate 5.27 

Potassium  bicarbonate 4.55 

Calcium  bicarbonate 30.62 

Magnesium  bicarbonate 10.53 

Iron  bicarbonate 2.37 

Calcium  sulpbate 7.04 

Alumina 2.08 

Silica 65 


Total 

Carbonic  acid  gas,  13.05  cubic  inches. 


63.01 


This  water  is  veiy  useful  in  anaemia  and  debilitated 
:states  of  the  system,  especially  in  those  affected  with  gas- 
tric and  intestinal  disorders.  James  K.  Crook. 

LEUCOCYTOSIS.— By  leucocytosis  is  meant  an  in- 
■crease  of  the  number  of  leucocytes  in  the  circulatory 
blood  above  that  which  is  normal  for  the  individual. 
This  increase  must  affect  chiefly  the  polynuclear  leuco- 
cytes— or  each  variety  in  such  a  way  that  the  relative 
proportions  of  the  different  leucocytes  remain  the  same 
as  in  health. 

normal  percentage  of  Each  Variety  in  the  Adult. 

,  .  1  Small  lympbocytes 20  to  30  per  cent. 

^"' 1  Large  lymphocytes At' <,l 

(ft)  Poly (morpho) nuclear  neutrophiles 62  to  70       ^^ 

(c)  Eosinophlles s  to   4        ^^ 

(d)  Mast  cells iVto  i 

Myelocytes  represent  a  pathological  variety  of  leuco- 
■cytes— hence  an  increase  of  leucocytes  involving  espe- 
cially the  myelocytes  is  not  considered  a  leucocytosis,  but 
represents  a  special  blood  disease  which  is  considered  un- 
der the  heading  Leukmmia.  . 

Again  an  increase  of  leucocytes  involving  especially 
the  lymphocytes  is  not  a  leucocytosis— but  is  either  a 
Ivmphocytosis  or  a  lymphatic  leukamia. 

Some  authorities  prefer  the  terms  hyperleucocytosis 
and  hypoleucocytosis  to  indicate  an  increase  and  decrease 
in  the  number  of  leucocytes,  using  the  word  leucocytosis 
to  mean  the  normal  number  of  leucocytes. 

The  normal  number  of  leucocytes  carles  within  quite 
a  wide  range  in  healthy  adults  (5,000  to  10,500).  People 
in  a  poor  condition  of  nutrition  but  with  no  special  dis- 
ease have  a  low  leucocyte  count,  with  a  reduced  percen- 
tage of  polynuclear  cells,  while  those  in  vigorous  health 
have  a  high  leucocyte  count,  even  approaching  a  slight 
leucocytosis,  with  an  increased  percentage  of  polynuclear 

*^The  estimation  of  the  number  of  leucocytes  is  of  great 
value  in  the  diagnosis  and  prognosis  of  disease,  and  aids 
materially  in  operative  decisions,  when  considered  in 
connection  with  other  diagnostic  and  prognostic  data. 
Considered  by  itself,  it  is  useless.  .,,,..  ^.i    <.  „ 

It  is  highly  important  to  keep  in  mind  the  fact  that  a 
leucocytosis  may  be  physiological. 

Varieties  of  Physiological  Leucocytosis. -(a) 
New-born,  {b)  digestion,  (c)  P'-egnancy,  (c?)  post-^partum 
(e)  after  violent  exercise,  massage  and  cold  baths,  (/) 

""f'l^^n^to.-n  there  is  a  leucocytosis,  varying  from 
17  000  to  31,000,  greatly  increased  by  digestion  ms 
grkdually  decreases  as  the  child  grows  older,  until  abou 
the  sixth  year  when  it  approaches  the  noimal  adult 
Standard  'it  miTst  be  kept  in  mind  that  the  leucocyte 
icount  of  a  child  is  greatly  influenced  by  the  backward- 
ness or  forwardness  of  its  development. 


Attention  to  digestion  levcoeytosis  is  often  overlooked  in 
the  estimation  of  leucocytes  and  in  the  deductions  drawn 
therefrom.  After  a  meal  rich  in  proteids  the  leucocyte 
count  may  increase  in  health  about  33  per  cent.  A  vig- 
orous person  whose  fasting  leucocyte  count  is  9,000  may 
have  a  count  of  13,000  three  to  four  hours  after  a  meal. 
The  best  time  for  making  a  fasting  leucocyte  count  is  be- 
fore breakfast,  since  during  the  day  there  is  more  or  less 
digestion  leucocytosis  most  of  the  time.  In  certain  dis- 
eases other  than  those  of  the  digestive  tract,  there  may 
be  quite  a  marked  digestion  leucocytosis.  Cabot  gives 
the  following  examples: 

In  a  case  of  pneumonia  the  count  before  food  was  10,- 
400,  after  food  31,700;  in  neurasthenia,  before  food  7,500, 
after  food  13,500. 

Any  disease  of  the  gastro-intestinal  tract,  whether 
functional  or  organic,  may  prevent  the  appearance  of  the 
digestive  leucocytosis.  In  chronic  gastritis  there  may  be 
an  absence  of  digestion  leucocytosis,  or  it  may  be  slight 
and  late  in  appearing.  In  dilatation  of  the  stomach  it 
may  be  absent.  In  the  majority  of  cases  of  cancer  of 
the  stomach  it  does  not  occur. 

Pregnancy. — Most  primi  parse  show  a  moderate  degree 
of  leucocytosis  during  the  later  months  of  pregnancy, 
averaging  about  13,000.  It  is  not  so  common  in  multip- 
arse.  The  fact  that  in  this  condition  there  is  no  diges- 
tion leucocytosis  suggests  that  the  whole  process  may  be 
a  digestive  leucocytosis. 

The  fact  that  there  is  normally  a  moderate  leucocytosis 
during  the  post-partum  period  is  of  value,  because  it 
might  be  taken  as  an  evidence  of  sepsis. 

Violent  exercise,  massage,  and  cold  bathing,  such  as 
the  typhoid  bath,  cause  a  moderate,  temporary  leuco- 
cytosis, comparable  to  the  digestion  leucocytosis. 

Moi'ibund,  or  terminal,  leucocytosis,  occurs  during  the 
terminal  stages  of  different  diseases,  and  in  most  cases  is 
due  to  peripheral  stasis.  In  some  cases  it  is  thought  that 
the  terminal  infections  may  be  responsible.  The  increase 
in  white  cells  is  moderate  and  is  usually  in  the  polymor- 
phonuclear cells;  the  count  seldom  exceeds  30,000  or 
30,000.  Occasionally,  as  in  the  case  of  pernicious  anse- 
mia  reported  by  Cabot,  the  increase  in  the  lymphocytes 
is  so  marked  as  to  resemble  lymphatic  leukaemia. 

Pathological  Leucocytosis. — Cabot  makes  the  fol- 
lowing classification:  (1)  Post-hemorrhagio ;  (3)  inflam- 
matory; (3)  toxic;  (4)  malignant  disease;  (5)  therapeu- 
tic and  experimental. 

Theory  Explaining  Pathological  Leucocytosis.— Present 
evidence  tends  to  show  that  this  process  is  a  general  one, 
involving  the  entire  circulatory  system,— that  a  drop  of 
blood  from  the  finger  or  the  ear  may  be  taken  as  an  index 
of  the  blood  condition  in  the  deeper  vessels  of  the  body. 

Leucocytosis  is  symptomatic  of  an  excessive  output 
and  rapid  development  of  leucocytes  by  the  bone  marrow 
due  to  the  influence  of  ohemotaxis. 

The  chemotactic  theory  may  be  stated  as  follows :  The 
presence  in  the  blood  of  certain  chemical  substances,  pro- 
duced by  infective  agents,  is  capable  of  exerting  both  an 
attractive  and  a  repellent  influence  upon  the  amoeboid 
leucocytes.  If  cells  are  attracted  by  such  substances,  the 
phenomenon  is  known  as  a  positive  chemotaxis ;  if  they 
are  repelled,'it  is  called  negative  chemotaxis.  This  effect 
upon  the  cells  of  the  blood  may  be  produced  by  bacteria 
or  their  products,— necrotic  tissue  which  has  gained  en- 
trance to  the  circulation,  and  thermal  and  mechanical 
irritants.  It  would  seem  that  different  varieties  of  leuco- 
cytes—polynuclear  neutrophiles,  eosinophlles,  lympho- 
cytes-respond to  different  stimuli ;  in  one  instance  we 
have  an  ordinary  leucocytosis— as  in  pneumonia,  m 
which  the  polymorphonuclear  cells  are  chiefly  increased ; 
in  another,  as  in  trichiniasis,  an  eosinophilia ;  in  a  third,  a 
lymphocytosis.  ,  ^    .    . 

It  seems  reasonable  to  conclude  that  leucocytosis  is  a 
conservative  process  on  the  part  of  nature,  and  represents 
an  attempt  to  destroy  the  infectious  agent  or  its  product 
by  mechanical  means,  i.e.,  phagocytosis;  or  by  chemical 
means— the  production  of  chemical  substances  (alexins) 
which  act  as  bactericidal  or  antitoxic  agents.     Grabit- 
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scliewsky  states  that  these  processes  are  most  active  at 
the  period  of  maximum  leucocytosis. 

Just  previous  to  the  development  of  leucocytosis,  there 
is  usually  a  stage  in  which  the  leucocyte  count  is  low. 
This  is  called  by  LSwit  the  leucopenicpliase.  Goldscheider 
and  Jacob  have  proved  that  this  is  dependent  purely  upon 
an  altered  distribution  of  the  cells  in  favor  of  the  deeper 
vessels. 

Pathological  leucocytoses  differ  from  the  physiological 
in  being  usually  of  larger  extent  and  of  greater  duration, 
and  in  being  almost  always  accompanied  by  a  relative 
and  absolute  increase  in  the  poly(morpho)nuclear  leuco- 
cytes. There  is  also  a  change  in  the  cell  structure  in  cer- 
tain cells.  A  small  percentage  of  the  poly(morpho)- 
nuclear  cells  resemble  myelocytes,  liaving  a  nucleus 
which  is  on  the  border  line  between  the  two  cells.  One 
to  three  per  cent,  of  the  cells  have  become  so  altered  that 
they  cannot  be  distinguished  from  myelocytes. 

Post-JIenwrrhagic. —Follo'wmg  a  large  hemorrhage 
there  is  usually  within  an  hour  a  considerable  leucoc3'to- 
sis— from  16,000  to  18,000.  In  hemorrhage  from  the 
stomach  this  disappears  again  in  a  day  or  two,  while  in 
ordinary  traumatic  hemorrhage  it  persists  longer. 

Inflammatory  and  Infectious. — To  the  clinician  the  de- 
termination of  leucocytosis  in  the  numerous  infectious 
and  inflammatory  conditions  is  of  more  practical  value 
from  the  standpoint  of  diagnosis  and  prognosis,  than  the 
leucocytosis  in  all  other  conditions. 

In  the  consideration  of  this  variety  of  leucocytosis  and 
in  the  deductions  to  be  drawn  from  it,  it  is  well  to  keep  in 
mind  the  following  facts. 

There  is  no  direct  connection  between  leucocytosis  and 
fever,  since  many  febrile  processes — typhoid  fever,  for 
instance— run  their  entire  course,  if  uncomplicated,  with- 
out leucocytosis,  even  showing  a  hypoleucocytosis. 

Purulent  and  gangrenous  processes  usually  cause  a 
higher  leucocytosis  than  serous  processes  (compare  em- 
pyema and  pleurisy),  but  the  amount  of  leucocytosis  de- 
pends on  the  severity  of  the  infection  and  the  resisting 
power  of  the  patient.  A  leucocytosis  which  increases 
from  hour  to  hour  suggests  an  acute  spreading  Inflam- 
matory process,  and  its  detection  is  of  great  value  in 
cases  of  acute  appendicitis  in  influencing  the  surgeon 
regarding  his  operation  and  prognosis.  Wright  and  Joy 
(Medical  Neios,  April  .5tli,  1903)  come  to  the  following  coii- 
clusions  from  a  study  of  one-hundred  and  twenty-four 
cases  of  appendicitis  in  which  they  have  blood  records, 
and  about  as  many  in  which  thej"^  have  no  records. 

1.  The  leucocyte  count  is  a  valuable  aid  to  prognosis 
in  appendicitis. 

3.  This  is  distinct  from  its  diagnostic  value. 

3.  A  high  stationary,  or  an  increasing  count,  indicates 
a  morbid  condition  of  increasing  severity  which  demands 
operation  no  matter  what  the  clinical  symptoms  may  be. 

4.  A  low  stationary  or  decreasing  count  indicates  that 
the  severity  of  the  case  is  abating  and  tliat  an  operation 
may  be  safely  postponed.  Cases  in  which  a  falling  count 
is  accompanied  by  unmistakable  signs  of  a  generally  bad 
condition  form  the  rare  exception  to  this  general  princi- 
ple, and  in  them  there  is  no  chance  of  error. 

5.  No  arbitrary  set  of  prognostic  values  to  be  assigned 
to  various  degrees  of  leucocytosis  can  be  constructed. 
The  important  point  is  to  follow  any  scheme  in  which 
one  learns  to  have  confidence,  provided  the  essential 
principle  be  preserved. 

6.  The  count  indicates  when  operation  should  be  per- 
formed for  the  best  interests  of  the  patient. 

7.  Circumstances  often  render  it  desirable  to  postpone 
operation  in  appendicitis.  Study  of  tlie  blood  renders  it 
possible  to  determine  whether  this  may  be  done  with 
safety  and  often  renders  such  postponement  permissible. 

When  appendicitis  is  walled  off  and  stationary,  leuco- 
cytosis is  less  than  in  the  advancing  process  and  does  not 
increase  from  hour  to  hour. 

Leucocytosis  is  present  in  the  following  inflammatoiy 
diseases  (Cabot) : 

Asiatic  cholera,  relapsing  fever,  typhus  fever  (accord- 
ing to  the  majority  of  observers),  scarlet  fever,  diphthe- 


ria and  follicular  tonsillitis,  syphilis  (secondary  stage), 
erysipelas,  bubonic  plague,  yellow  fever  (some  cases), 
pneumonia,  smallpox  (suppurative  stage),  malignant 
endocarditis,  puerperal  septicsemia,  and  all  pyeemic  and 
septicaemic  conditions,  actinomycosis,  trichinosis,  gland- 
ers, acute  multiple  neuritis  (febrile  stage),  acute  articular 
rheumatism,  septic  meningitis  and  cerebrospinal  menin- 
gitis, cholangitis,  cholecystitis,  empyema  of  gall  bladder, 
acute  pancreatitis,  endometritis,  cystitis  (some  cases), 
gonorrhoea ;  abscesses  of  all  kinds  and  situations, — felon,, 
carbuncle,  furunculosis,  tonsillar  and  retropharyngeal; 
abscess,  appendicitis,  phlebitis  (some  cases),  pyonephro- 
sis, perinephritic  abscess,  pyelonephritis,  osteomyelitis,, 
empyema,  psoas  and  hip  abscesses  when  not  simply  tu- 
berculous, abscess  of  lung,  liver,  spleen,  ovary,  and  pros- 
tate, salpingitis  and  pelvic  peritonitis,  epididymitis, 
pericarditis,  peritonitis,  arthritis  (serous  or  purulent  non- 
tuberculous),  conjunctivitis,  gangrenous  inflammations, 
of  the  appendix,  lung,  bowel,  mouth  (noma),  many  in- 
flammatory diseases  of  the  skin,  such  as  dermatitis,  pem- 
phigus, pellagra,  herpes  zoster,  prurigo,  some  cases  of 
universal  eczema.  A  miscellaneous  class  producing  leu- 
cocytosis (toxic  under  Cabot's  classification)  includes  that 
of  illuminating-gas  poisoning,  quinine  poisoning,  rickets, 
uric-acid  diathesis,  gout,  acute  yellow  atrophy  of  the 
liver,  advanced  cirrhosis  of  the  liver  (some  cases),  espe- 
cially with  jaundice,  acute  gastro-intestinal  disorders 
(ptomai'ns?),  chronic  nephritis,  usually  in  uraemia  cases, 
after  injections  of  tuberculin  and  thyroid  extract  and  of 
normal  salt  solution  (intra venous),after  ingestion  of  salicy- 
lates, potassium  chlorate,  or  phenacetin,  during  or  after 
prolonged  chloroform  narcosis,  ether  narcosis  (according^ 
to  some  observers). 

Malignant  Disease. — The  position  of  the  tumor,  its 
size,  rapidity  of  growth,  the  number,  size,  and  position  of 
its  metastases,  and  the  resisting  power  of  the  patient — 
all  have  a  marked  effect  upon  the  number  of  leucocytes 
in  malignant  disease. 

There  may  be  a  leucopenia  in  cancer  of  the  oesophagus, 
due  to  the  starvation  which  a  new  growth  in  that  loca- 
tion causes.  If  the  cancer  is  small  and  without  metasta- 
ses— as  in  the  early  epithelioma  of  the  lip — the  leucocyte 
count  is  normal.  Excessively  high  counts  are  never 
found.  In  rapidly  growing  and  extensive  neoplasms  of 
the  lung,  liver,  and  kidneys  counts  of  50,000,  40,000,  and 
28,000  have  been  made.  Sarcoma  usually  produces  a 
more  frequent  and  larger  leucocj-to.sis  than  carcinoma. 
When  all  cases  are  considered,  absence  of  leucocytosis  is 
perhaps  more  common  in  malignant  disease  than  is  its 
presence. 

Therapeutic  and  Experimental.— Po\\\  found  that  most 
of  the  so-called  tonics  and  stomachics  produce  a  slight 
leucocytosis  in  animals.  Winternitz  injected  a  large 
variety  of  substances  subcutaneously,  and  found  that  the 
degree  of  leucocytosis  was  parallel  to  the  degree  of  local 
reaction  excited. 

Lymphocytosis  is  an  absolute  and  relative  increase  intlie- 
circulating  lymphocytes.  The  ordinary  white  count  can- 
not of  course  determine  this  fact,  but  resort  must  be  had 
to  the  differential  count  of  stained  films.  A  moderate- 
white  count  might  show  a  lymphocytosis.  If  lympho- 
cytosis is  associated  with  an  increase  in  the  total  white 
count  it  cannot  be  distinguished  from  lymphatic  leuke- 
mia except  by  the  history  and  physical  signs.  If  we  take 
the  adult  blood  as  our  standard,  lymphocytosis  is  normal 
for  healthy  infants.  Certain  of  the  diseases  of  infancy 
increase  the  lymphocytes  remarkably— such  as  cholera 
infantum,  rickets,  various  intestinal  troubles,  scurvy, 
hereditary  syphilis,  and  especially  pertussis,  which  dis- 
ease, according  to  Meunier,  may  quadruple  the  lympho- 
cytes. There  is  no  rule  governing  the  size  "of  the 
lymphocyte;  sometimes  it  is  the  larger,  sometimes  the 
smaller,  and  often  no  division  can  be  made  between  the- 
two. 

In  many  debilitated  conditions  in  the  adult,  the  per- 
centage of  lymphocytes  is  increased— due  simply  to  a. 
diminution  in  the  number  of  polynuclear  neutrophiles- 
This  must  not  be  called  a  lymphocytosis. 
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The  diagnostic  value  of  lymphocytosis  is  seen  chiefly 
in  the  diagnosis  of  lymphatic  leukaemia,  when  associated 
with  the  presence  of  glandular  tumors.  Whooping- 
cough  must  first  he  proved  absent.  If  associated  with 
eosinophilia  it  may  suggest  obscure  sypliilitic  disease. 

Eosinopliilia  is  an  absolute  increase  in  the  number  of 
eosinopliiles  in  the  circulating  blood.  There  is  a  vari- 
ation of  from  25  to  500  per  cubic  millimetre  in  the  healthy 
adult  blood.  Physiologically,  eosinophilia  occurs  in 
young  infants,  and  in  women  during  the  menstrual  period 
and  after  coitus. 

Pathologically,  it  has  been  reported  in  a  large  number 
of  diseases,  but  from  the  standpoint  of  practical  diagno- 
sis is  of  more  value  in  trichiniasis  than  in  any  other  dis- 
ease. The  following  list  of  diseases  in  wliicli  eosinophilia 
is  found  with  the  greatest  regularity  is  taken  from  Da 
Costa : — 


Diseose.s  0/  the  Skin. 
Dermatitis  lieTPetitormis. 
Eczepia. 
Leprp^y. 
Lupu?. 
Pellagra. 
Pemphigus. 
Prurigo; 
Psoriasis. 
Scleroderma. 
Urticaria. 


Parasitic  Diseaset:. 
Helminthiasis. 
Ankylostomiasis. 
Ascaris  lumbricoides  infection. 
Oxyuris  vermicularis  infection. 
Taenia  raedlocanellata  infection. 
Trichiniasis. 

Diseases  of  Bones. 
Hypertrophy. 
Osteomalacia. 
Malignant  neoplasms. 


Post-fehrile  Conditions. 

Malarial  fever. 

Pneumonia. 

Rheumatic  fever. 

Scarlet  fever. 

SeptieiEmia. 

Bronchial  asthma. 

Spleno-medullary  leukaemia. 

James  Roe  Arneill. 

LEUCOPENIA.— An  absolute  reduction  in  the  number 
■of  leucocytes  in  the  circulating  blood  below  the  lowest 
normal  limit  is  termed  leucopenia,  or  hypoleucocytosis. 
It  is  the  opposite  of  leucocytosis  or  hyperleucocytosis. 
The  lowest  normal  limit  is  usually  given  as  5,000  per 
cubic  millimetre.  It  is  rather  seldom  in  any  condition 
that  the  leucocytes  fall  very  much  below  3,000  per  cubic 
millimetre.  Koblanck  reports  a  remarkable  case  of 
leucopenia  in  an  epileptic  man  twenty-five  years  of  age. 
In  a  careful  examination  of  twenty  stained  cover-glass 
preparations,  he  found  only  one  leucocyte.  Cabot  refers 
to  an  unusual  case  of  lymphatic  leukijemia,  in  which  the 
white  count  fell  from  40,000  to  419  per  cubic  millimetre 
in  the  course  of  three  weeks  as  the  result  of  the  develop- 
ment of  an  acute  septica;mia.  There  are  two  classes 
of  leucopenia— (1)  physiological,  (2)  pathological. 

Plmsiologicnl  leucopenia  may  occur  after  prolonged 
cold  baths,  short  hot  baths,  and  stimulation  of  sensory 
nerves  A  change  in  the  distribution  of  the  leucocytes 
in  the  vessels  takes  place  as  a  result  of  vaso -motor  mflu- 
ences  Malnutrition  and  starvation  are  prominent  factors 
in  causing  a  reduction  in  the  number  of  leucocytes.  1  he 
faster  Lucci  showed  a  decrease  in  his  leucocytes  from 
14  530  to  861  per  cubic  millimetre  after  a  seven  days  last. 
This  number  increased  to  1,530  on  the  eightli  day,  and  re- 
mained at  about  this  figure  during  the  i-emainmg  twenty- 
two  days  of  the  fast.  If  disease  is  excluded,  the  number 
of  leucocytes-especially  the  polymorphonuclear--may 
be  taken  as  an  index  of  the  patient's  nutrition.  A  low 
leucocyte  count  indicates  poor  nutrition. 

Pathological  Leucopenia. -It  as  rather  difficult  to  sepa- 
rate leucopenia  and  a  simple  absence  of  leucocytosis. 
The  fact  that  some  of  our  most  important  diseases  (when 
devoid  of  complications)  show  an  absence  of  leucocytosis 
is  Iremarkable  aid  in  diagnosis  The  fo  lowing  diseases 
are  included  in  this  list:  typhoi^  * «^f  I ^^^r^l^^/f ;,,i"- 
cludins  Incipient  phthisis;  miliary  tuberculosis,  tuber- 
culous peritonitis,  tuberculous  ostitis  and  periostitis, 
tuberculous  pleurisy,  tuberculous  pericarditis. 

If  during  the  course  of  these  diseases,  a  leucocytosis 
develops,  it  points  to  the  presence  of  a  new  factor;  m 
lyphddfeve?,  for  instance,  one  of  its  numerous  comph- 


cations  should  be  suspected  and  looked  for,  such  as  phle- 
bitis, perforation,  hemorrhage,  peritonitis,  abscess,  bron- 
chitis, etc. 

Pulmonary  tuberculosis  inevitably  becomes  a  mixed 
infection  as  the  lesions  increase,  with  a  resulting  leuco- 
cytosis. 

Da  Costa  states  that  leucopenia,  or,  at  least,  an  absence 
of  leucocytosis,  may  occur  during  the  course  of  the  fol- 
lowing additional  infectious  diseases :  measles,  influenza, 
malarial  fevers,  Malta  fever,  and  leprosy.  A  combina- 
tion of  an  intense  infection  and  feeble  resisting  power 
may  result  in  a  very  low  white  count,  as  in  certain  cases 
of  pneumonia  and  appendicitis. 

A  well-marked  leucopenia  may  be  expected  in  about 
one -fourth  of  the  cases  of  chlorosis,  and  in  about  three- 
fourths  of  the  cases  of  pernicious  anaemia.  In  some  very 
severe  cases  of  secondary  anajmia  and  in  splenomegaly  it 
is  found.  Chronic  gastro-enteritis  in  infancy  reduces  the 
white  count  below  the  normal.  An  intercurrent  infection 
may  produce  a  leucopenia- — as  in  Cabot's  case  referred  to 
above.  Various  investigators  have  produced  a  decrease 
in  the  number  of  leucocytes  by  the  administration  of 
various  substances  hypodermically.  Bohland  found  that 
it  followed  the  iniection  of  ergot,  sulphonal,  tannic  acid, 
camphoric  acid,  atropine,  agaricin,  and  picrotoxin. 
Delezene  injected  various  anticoagulant  substances,  pep- 
tone, diastase,  and  eel  scrum,  with  a  resulting  marked 
leucopenia. 

The  leucopenic  phase  which  precedes  the  development 
of  leucocytosis  has  been  referred  to  above,  in  the  article 
on  leucocytosis. 

In  typhoid  fever  there  is  a  gradual  decrease  in  the 
number  of  leucocytes  after  the  first  week,  the  lowest 
counts  being  found  during  the  fifth  and  sixth  weeks. 
This  rule,  according  to  Winter,  does  not  hold  good  in  all 
cases,  but  it  is  so  constant  that  if  in  a  given  case  of  non- 
eruptive  fever  the  number  of  leucocytes  is  normal  or 
subnormal,  it  would  be  a  strong  point  in  favor  of  the 
diagnosis  of  typhoid  fever.  There  is  a  progressive  dim- 
inution in  the  percentage  of  the  polymorphonuclear 
cells  which  continues  into  the  stage  of  early  convales- 
cence. The  percentage  of  lymphocytes  is  increased 
throughout  the  fever,  the  increase  being  most  marked  in 
the  stage  of  convalescence.  The  degree  of  the  leucope- 
nia corresponds  in  a  general  way  to  the  severity  of  the 
disease  (not  taking  into  account  the  effect  of  complica- 
tions). Counts  as  low  as  2,000  and  3,000  are  not  very 
rare.  In  pernicious  ansemia  the  white  count  runs  parallel 
with  the  red  count  and  the  haemoglobin  per  cent.  In 
some  cases  it  is  very  low,  falling  to  1,000  per  cubic 
millimetre.  As  stated  above,  leucopenia  is  found  in  about 
three  fourths  of  the  cases  of  pernicious  anamia,  which 
is  in  marked  contrast  to  the  tendency  toward  leucocytosis 
in  secondary  anaemias. 

Elirlich  believes  that  in  these  conditions  there  is  a  les- 
sened proliferative  function  of  the  bone  marrow,  which 
results  in  a  diminution  in  the  output  of  leucocytes  by 
this  organ.  James  Eae  Arneill. 

LEUCOPLAKIA.    See  Tongue,  Diseases  of . 

LEUCORRHCEA.— This  term  furnishes  another  illustra- 
tion of  the  very  common  error,  in  medical  terminology, 
of  confusing  a  symptom  with  the  condition  of  which  it 
forms  but  a  part  or  a  phenomenon.  Current  use,  espe- 
cially after  the  lapse  of  a  long  period  of  time,  so  fixes  such 
errors  that  it  is  almost  a  hopeless  task  to  make  the  correc- 
tion which  is  necessary  or  at  least  desirable. 

The  term  which  is  in  common  use  as  the  synonym  ot 
leucorrhcea  is  "whites,"  which  is  sufficiently  expressive, 
for  leucorrhcea  etymologically  means  a  white  discharge 
or  flow.  But  there  may  be  white  discharges  from  vari- 
ous parts  of  the  body,  especially  from  mucous  mem- 
branes; moreover  the  color  of  the  leucorrhoeal  discharge 
is  not  always  white,  hence  the  correctness  of  the  term  is 
not  at  once  evident.  .  •  j      j 

The  white  discharge  or  flow  which  is  to  be  considerea 
proceeds  from  the  mucous  membrane  of  the  female  geni- 
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tal  organs,  and  in  common  language  any  white  dlscliarge 
flowing  from  the  vagina  is  referred  teas  leucorrhoea.  In 
the  majority  of  instances  it  is  a  glandular  secretion,  and 
may  be  discharged  from  the  glands  or  epithelium  of  the 
vagina  or  uterus.  Its  color  is  by  no  means  always  white ; 
it  may  be  brown,  green,  or  yellow  when  purulent,  or  red 
when  mixed  with  blood. 

It  is  composed  of  serum  mingled  with  epithelial  cells, 
with  leucocytes,  or  with  blood  or  mucous  corpuscles,  ac- 
cording as  its  color  is  brown,  white,  red,  or  yellow.  Its 
reaction  is  acid  when  it  is  derived  from  the  vagina,  and 
alkaline  if  derived  principally  from  the  interior  of  the 
uterus.  It  may  be  bland  and  unirritating,  or  viscid, 
acrid,  and  excoriating. 

It  is  odorless,  if  discharged  very  soon  after  it  is  se- 
creted, but  is  more  or  less  offensive  if  retained  very  long 
within  the  vagina  or  uterus.  Its  consistency  is  that  of 
water,  pus,  or  mucus,  with  a  specific  gravity  which  va- 
ries according  to  the  admixture  and  weight  of  the  various 
substances  which  may  be  combined  with  the  watery 
basis.  It  may  be  thin  and  watery,  thick  like  the  white 
of  egg,  or  semi-fluid  like  the  pus  from  an  abscess.  A 
discharge  of  this  character  may  always  be  considered  ab- 
normal, for  the  genital  mucous  membrane  in  health  se- 
cretes only  so  much  material  as  may  be  necessar}^  for  its 
lubrication ;  hence  the  more  abundant  the  discharge  or 
the  more  complex  its  character,  the  more  it  is  an  evidence 
of  disease. 

The  quantity  or  volume  of  a  leucorrhoeal  discharge 
varies  within  wide  limits.  There  may  be  only  an  almost 
inappreciable  moisture,  which,  however,  may  be  sufii- 
ciently  annoying  on  account  of  its  irritating  action  and 
the  staining  and  soiling  of  the  garments,  or  there  may 
be  a  continuous  dripping  which  requires  the  use  of  a 
napkin. 

Its  effects  and  consequences  vary  greatly  in  different 
cases,  and  are  not  always  commensurate  with  its  quantity 
or  even  with  its  physical  qualities.  It  may  cause  no 
great  disturbance  aside  from  an  unpleasant  sense  of 
moisture  and  wetness,  or  it  may  produce  the  most  pro- 
found irritation  and  corrosion,  the  epithelium  of  the  va- 
gina and  vaginal  portion  of  the  cervix  being  macerated, 
with  accompanying  erosion  and  ulceration,  and  the  skin 
being  chafed,  inflamed,  or  necrosed.  The  local  condi- 
tion may  react  unfavorably  upon  the  system  in  general. 

The  debility  produced  by  the  constant  abstraction  of 
fluid  from  the  blood,  by  the  intense  itching  which  is  al- 
most intolerable  by  day  and  worse  by  night,  and  by  the 
absorption  of  more  or  less  toxic  material,  shows  the  pos- 
sible deleteriousness  of  a  condition  which  under  ordinary 
circumstances  is  hardly  thought  worthy  the  dignity  of 
serious  notice. 

Pain  is  a  not  infrequent  accompaniment.  Under  the 
ordinary  conditions  in  which  there  is  merely  a  milky  or 
watery  discharge  there  is  no  pain,  but  when  the  dis- 
charge is  associated  with  acute  inflammatory  conditions 
very  severe  pain  may  be  present.  This  symptom  is 
quite  distinct  from  the  mere  annoyance  of  the  discharge 
or  the  irritation  and  itching  which  are  caused  by  the 
chafing  and  excoriation  of  the  skin.  The  other  Well- 
known  symptoms  of  inflammatory  conditions,  swelling, 
heat,  and  redness,  are,  of  course,  present  in  greater  or  less 
degree. 

There  is  probably  no  morbid  condition  to  which  the 
female  genitals  are  susceptible  which  is  of  such  frequent 
occurrence,  in  some  form  or  other,  as  the  leucorrhceal  dis- 
charge. It  may  be  present  in  infants,  in  young  children, 
in  young  adults,  in  mature  women,  and  in  the  aged.  It 
is  probable  that  it  is  for  this  reason  that  some  gynsscolo- 
gists  of  wide  experience  have  insisted  that  it  is  not  neces- 
sarily an  abnormality.  With  this  sentiment  I  cannot 
agree,  for,  as  already  stated,  the  function  of  the  mucous 
membrane  is  not  to  secrete  a  discharge  which  shall  be 
appreciable  and  annoying,  and  if  such  a  discharge  is  se- 
creted the  conclusion  is  only  a  logical  one  that  it  is  due 
to  some  violation  or  fault  of  the  natural  law. 

The  grouping  or  classification  of  the  various  conditions 
in  which  leucorrhoea  is  present  is  hot  an  easy  matter. 


The  field  is  so  large  that  it  is  difficult  to  treat  it  with  sat- 
isfactory comprehensiveness.  It  must  always  be  remem- 
bered that  leucorrhoea  in  itself  is  a  symptom  and  not  a 
disease,  and  as  it  always  has  a  cause  we  are  hardly  justi- 
fied in  applying  to  it  that  unfortunate  term  idiopathic, 
which  has  always  seemed  to  me  a  subterfuge  for  ignor- 
ance. 

We  can  certainly  differentiate  its  presence  in  those 
diseases  or  morbid  conditions  which  are  acute  and  in 
those  which  are  chronic.  It  is  also  perfectly  apparent 
that  it  is  a  symptom  both  in  those  diseases  which  apper- 
tain almost  exclusively  to  the  genital  organs,  and  in  those 
which  are  general  or  constitutional.  Of  the  diseases  of 
the  genital  organs  the  acute  infectious  ones  are  the  most 
common,  especially  those  which  are  known  as  venereal 
diseases. 

Syphilis  is  essentially  a  chronic  disease,  and  leucorrhoea 
when  occurring  as  one  of  its  symptoms  may  be  consid- 
ered under  this  category. 

OJuMhcroid  is  an  acute  venereal  disease  but  is  not  so  fre- 
quent in  women  as  in  men.  The  ulcer  or  sore  which  is 
its  essential  characteristic  may  be  located  upon  the  open- 
ing of  one  or  both  of  the  vulvo-vaginal  glands  or  upon 
any  portion  of  the  mucous  membrane  of  the  vagina  or 
the  portio  vaginalis  of  the  neck  of  the  uterus.  Inflam- 
mation attends  the  development  of  this  disease  and  is  ac- 
companied by  a  leucorrhceal  discharge  which  is  at  first 
purulent,  then  muco-purulent,  sometimes  streaked  with 
blood,  or  merely  mucous  and  viscid.  It  is  more  abun- 
dant in  young  than  in  mature  women  and  seldom  pro- 
duces constitutional  symptoms  that  are  of  importance. 

The  treatment  consists  in  the  use  of  astiingent  applica- 
tions to  the  sore  or  ulcer,  astringent  vaginal  douches,  and 
a  vaginal  tampon  of  cotton  wool  properly  medicated.  I 
am  accustomed  to  apply  the  solid  nitrate  of  silver  daily 
to  the  sore,  followed  by  a  vaginal  douche  of  at  least  two 
quarts  of  very  hot  water  and  an  injection  of  one  or  two 
ounces  of  peroxide  of  hydrogen,  then  applying  a  tampon 
moistened  with  a  two-percent,  mixture  of  ichthyol  in 
glycerin. 

By  far  the  most  common  form  of  infectious  disease  of 
the  genital  organs  giving  rise  to  a  leucorrhoeal  discharge 
is  goTwrrJma.  The  part  which  is  primarily  infected  may 
be  the  vulvo-vaginal  glands  or  the  mucous  membrane  of 
the  vagina  or  vaginal  portion  of  the  cervix.  The  origi- 
nal focus  of  infection  usually  enlarges,  whether  in  circles 
or  in  straight  lines  we  do  not  know,  attacking  one  por- 
tion of  mucous  membrane  after  another,  until  the  entire 
mucous  tract  from  the  vulva  to  the  junction  of  the  mu- 
cous membrane  of  the  Fallopian  tubes  with  the  perito- 
neum may  be  involved.  The  process  may  even  extend  to 
the  peritoneum,  and  indeed  we  know  that  this  actually 
occurs  in  not  a  few  instances.  After  the  period  of  con- 
gestion in  such  cases  comes  the  period  of  discharge,  and 
the  vagina  is  constantly  bathed  with  a  fluid  which  is 
purulent,  tinged  with  blood,  muco-purulent,  and  then 
mucoid.  It  is  always  intensely  infective,  the  period  dur- 
ing which  it  continues  being  variable,  depending  upon 
the  age  and  physical  condition  of  the  patient,  the  treat- 
ment which  is  given,  etc.  In  young  women  the  dis- 
charge is  more  abundant,  more  virulent,  and  more  per- 
sistent than  in  those  who  are  mature  or  aged.  The 
tissues  involved  are  extremely  sensitive,  and  pain  and 
swelling  are  pronounced  and  decisive. 

During  the  first  few  days  of  the  disease  the  tissues  are 
so  swollen  and  tender  that  little  can  be  done  except  to 
keep  the  skin  of  the  external  genitals  as  clean  as  possible. 
A  simple  method  of  accomplishing  this  is  to  place  a  pad 
of  absorbent  cotton  over  the  genitals,  holding  it  in  posi- 
tion by  means  of  a  snugly  fitting  napkin.  It  may  be 
necessary  to  replace  pad  and  napkin  by  clean  ones  five  or 
six  times  daily.  When  the  swelling  and  sensitiveness 
have  somewhat  subsided  the  patient  should  be  placed  in 
the  Sims  position,  a  large  Sims  speculum  being  intro- 
duced, and  the  secretion  removed  from  the  entire  mucous 
surface  with  absorbent  cotton  and  with  the  utmost  care 
and  gentleness.  The  entire  surface  may  then  be  care- 
fully swabbed  with  a  strong  solution  of  nitrate  of  silver 
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(two  drachms  to  the  ounce  of  water)  and  the  vagina  tam- 
poned with  cotton  wool  saturated  with  a  two-percent, 
mixture  of  ichthyol  in  glycerin.  This  treatment  must  be 
repeated  daily  until  the  discharge  has  diminished,  the  in- 
tervals of  application  being  then  lengthened  gradually,  but 
it  must  not  be  discontinued  until  all  discharge  has  ceased. 
It  is  absolutely  imperative  that  this  treatment  be  carried 
out  regularly  and  systematically,  as  it  may  prevent  the 
extension  of  the  disease  to  the  bladder.  Fallopian  tubes, 
and  ovaries.  I  have  also  found  it  useful  to  administer 
internally  an  antiseptic,  such  as  the  salicylate  or  the  ben- 
zbate  of  sodium,  which  may  be  given  in  ten-grain  doses 
in  an  aromatic  water  before  meals.  The  consequences  of 
this  disease  may  be  so  serious  that  too  much  care  cannot 
be  taken  in  giving  It  the  most  intelligent  treatment  which 
is  possible. 

The  discharge  which  proceeds  from  the  interior  of  the 
uterus  cannot  be  treated  so  early  as  that  which  proceeds 
from  the  vagina,  but  as  soon  as  the  acute  inflammation 
of  the  uterus  has  subsided  it  should  be  carefully  removed 
from  the  canal  with  a  cotton-wrapped  probe  or  sound 
and  the  nitrate-of -silver  solution  then  applied  over  the  en- 
tire surface  of  the  uterine  mucous  membrane.  It  must 
be  remembered  that  violent  treatment  of  the  uterus  dur- 
ing the  acute  period  of  inflammation  will  not  only  give 
intense  pain  but  may  excite  metritis  of  a  severe  type,  or 
even  peritonitis.  If  the  uterine  discharge  cannot  be  read- 
ily removed  in  the  manner  indicated  it  is  better  to  wait 
a  few  days  and  then  to  scrape  the  entire  endometrium 
with  a  dull  curette. 

The  leucorrhoea  which  follows  abortion  is  quite  similar 
in  its  characteristics  to  that  of  gonorrhoia,  indeed  it  is 
often  of  gonorrhoeal  origin.  The  discharge  in  such  cases 
usually  proceeds  from  the  uterine  canal  and  is  purulent 
or  muco-purulent  in.  character.  It  may  be  thick  and 
tenacious  and  is  sometimes  removed  with  difficulty.  It 
is  better  that  it  be  not  removed  at  all  than  that  violence 
be  used  in  attempting  to  remove  it.  It  proceeds  from 
the  entire  surface  of  the  endometrium  and  may  come 
also  from  the  mucous  surface  of  the  Fallopian  tubes. 
The  latter  occurrence  is  rare,  for  the  uterine  ostium  of  the 
tubes  in  these  cases  Is  usually  swollen  and  impervious  and 
the  material  which  is  secreted  is  retained,  forming  a  tumor 
of  greater  or  smaller  dimensions.  The  period  during 
which  an  abundant  discharge  from  the  uterus  occurs  in 
this  disease,  the  acute  period,  usually  extends  over  one  or 
two  weeks.  It  then  subsides  under  proper  treatment  or 
it  may  become  chronic  and  continue  indefinitely.  The 
applications  of  the  nitrate-of -silver  solution  and  the  cot- 
ton-wool tamponnade  should  be  used  for  this  disease  in 
the  same  manner  as  for  gonorrhoea,  but  it  should  be  re- 
membered of  course  that  the  disease  is  not  always  of 
gonorrhoeal  origin.  If  gonorrhcea  is  not  present  the  dis- 
charge is  neither  so  infective  nor  so  virulent  as  that 
which  accompanies  the  specific  affection. 

A  leucorrhoeal  discharge  is  often  a  sequel  of  parturi- 
tion, differing  decidedly  from  the  ordinary  lochial  dis- 
charge. It  implies  that  inflammation  has  followed  the 
'  parturient  process,  which  may  be  the  awakening  of  some 
latent  focus  of  disease  in  some  portion  of  the  mucous 
tract  of  the  genital  apparatus.  This  discharge  may  be 
purulent  or  mucopurulent,  and  more  or  less  profuse  and 
irritating,  and  under  ordinary  conditions  continues  for 
from  one  to  three  or  four  weeks.  It  is  unwise  to  disregard 
it,  and  it  is  usually  treated  effectively  by  morning  and 
evening  vaginal  douches  of  hot  water,  which  is  made 
sufl3ciently  astringent  by  the  addition  of  alum  or  tannic 
acid,  in  the  proportion  of  a  tablespoonful  to  the  quart  of 
water. 

During  pregnancy  a.  leucorrhoeal  discharge  from  the  va- 
gina is  not  unusual,  resulting  from  the  congested  condi- 
tion of  the  vessels.  It  is  often  very  annoying  from  the 
irritation  to  the  skin  which  it  causes  and  the  constant 
soiling  of  the  clothing.  It  usually  yields  to  the  syste- 
matic use  of  astringent  vaginal  douches. 

A  discharge  of  a  purulent  character  frequently  follows 
mrgieal  operations  upon  the  genital  organs,  especially  in 
those  cases  in  which  primary  union  has  not  taken  place. 


The  treatment  should  consist  in  the  use  of  astringent  vag- 
inal douches  twice  daily,  and  the  constant  application 
of  a  snugly  fitting  vulvar  pad  of  absorbent  cotton. 

Injuries  to  the  genital  organs  are  usually  followed  by 
an  abundant  discharge  from  the  vagina,  constituting  the 
customary  discharge  of  an  inflamed  mucous  membrane 
Such  injuries  may  be  due  to  blows  or  thrusts  with  sticks 
or  other  substances,  falls  astride  a  chair  or  fence,  brutal- 
ity, rape,  etc.  They  may  be  attended  with  great  pain 
and  swelling  of  the  affected  tissues.  The  chief  consider- 
ations in  their  treatment  are  rest  and  cleanliness,  the  se- 
cretions being  removed  from  the  vagina  with  care  and 
thoroughness  at  least  once  a  day,  and  astringent  vaginal 
douches  being  taken  twice  daily.  The  principle  of  treat- 
ment is  that  which  applies  to  wounds  in  general,  rest 
being  an  important  factor  in  such  treatment.  Walking, 
working,  or  anything  which  causes  motion  of  the  dis- 
eased tissues  tends  to  weaken  the  recuperative  forces  of 
nature. 

Excessive  coitus  and  masturbation  are  frequent  causes  of 
leucorrhoea.  The  repeated  congestions  of  the  mucous 
membrane  in  such  cases  furnish  sufficient  explanation  of 
its  mode  of  origin.  The  discharge  is  usually  white  or 
milky,  and  is  often  profuse,  and  irritating  to  the  skin. 
It  is  the  more  troublesome  as  the  individual  is  careless 
as  to  the  conditions  which  provoke  the  discharge.  The 
treatment  is  such  as  has  already  been  indicated  for  simi- 
lar conditions. 

Little  children  are  sometimes  the  subjects  of  leucor- 
rhoea caused  by  the  irritation  of  worms.  Either  the  large- 
round  worms  (lumbricoids),  or  the  small  seat  or  thread, 
worms  (ascarides)  will  produce  this  condition.  The  dis- 
charge is  frequently  profuse  and  annoying,  irritating  and: 
excoriating  the  skin,  and  making  the  child's  life  miser- 
able. It  is  usually  brown  in  color  and  viscid  in  consist- 
ency. I  have  found  it  a  most  difficult  condition  to  cure- 
until  the  worms  are  discovered  and  destroyed.  It  will 
usually  be  necessary  to  examine  the  patient  under  anaBs- 
thesia,  dilating  the  entrance  of  the  vagina  with  the  fin- 
ger if  necessary.  The  vagina  should  be  irrigated  with 
a  hot  solution  of  boric  or  salicylic  acid  (one  drachm  to 
the  quart  of  water),  and  the  irrigation  repeated  daily 
until  all  congestion  of  the  vaginal  mucous  membrane 
has  disappeared.  Of  course  a  suitable  cathartic  must 
be  given  to  dislodge  the  parasites  from  the  rectum,  and 
the  ordinary  rules  of  hygiene  must  be  carefully  re- 
garded. 

Of  the  chronic  conditions  and  diseases  of  the  genital  or- 
gans which  give  rise  to  a  leucorrhoeal  discharge  it  may 
be  stated  that  they  are  the  outcome  of  the  acute  diseases, 
and  the  failure  to  cure  the  latter  implies  that  treatment 
has  been  defective.  Such  a  result  is  by  no  means  infre- 
quent, especially  with  the  venereal  diseases.  ■  In  syphi- 
lis, while  the  initial  sore  may  be  healed  in  a  short  time 
the  constitutional  derangement  may  be  so  great  that  a 
discharge  from  the  vagina  may  continue  indefinitely  in 
spite  of  the  mostf  judicious  local  and  general  treatment. 
It  is  therefore  necessary  to  be  patient  in  our  endeavors  to 
check  it,  and  not  be  too  positive  as  to  the  prognosis,  es- 
pecially as  to  the  time  which  may  be  required.  In  chan- 
croid, which  is  entirely  a  local  disease,  the  healing  of  the 
sore  will  be  followed  by  the  cessation  of  the  leucorrhcea, 
if  there  is  no  other  cause  for  its  continuance.  The  leu- 
corrhoeal discharge  which  accompanies  gonorrhoea  is 
often  very  persistent.  Especially  is  this  the  case  when 
the  ovaries  and  tubes  become  the  seat  of  a  chronic  in- 
flammatory process.  If  the  ovaries  and  tubes  are  re- 
moved the  leucorrhoeal  discharge  will  usually  cease. 
The  leucorrhoea  whicji  attends  abortion,  pregnancy,  and 
parturition  is  usually  quite  amenable  to  treatment  and 
seldom  becomes  chronic,  unless  there  is  such  disease  in  the 
uterus  and  its  appendages  that  severe  surgical  measures 
will  be  required  to  remove  this  fundamental  cause. 

The  leucorrhoea  which  accompanies  dysmenorrTioea  is 
often  prolonged  and  tedious.  If  it  is  due  to  a  defonned 
and  immature  condition  of  the  uterus  it  is  usually  reme- 
died by  pregnancy,  but  pregnancy  does  not  often  occur 
when  such  a  condition  of  the  uterus  obtains.     A  surgical 
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operation  will  sometimes  bring  relief,  but  is  not  an  infal- 
lible remedy. 

The  leucorrhoea  in  little  children  which  is  caused  by 
worms  is  also  one  of  the  varieties  which  are  often  chronic 
and  persistent,  chiefly  for  the  reason  that  the  cause  may 
fail  to  be  discovered  and  removed.  There  is  often  very 
strong  objection,  on  the  part  of  parents,  that  their  chil- 
dren should  be  subjected  to  the  necessary  examination 
and  treatment,  and  it  is  frequently  their  fault  that  the 
condition  remains  obscure  and  uncured. 

The  leucorrhoea  which  occurs  in  aged  women,  techni- 
cally known  as  senile  vaginitis,  is  essentially  a  chronic 
disease.  It  sometimes  proceeds  from  the  vagina  alone, 
and  sometimes  from  the  uterus  as  well.  The  discharge 
is  usually  a  dirty,  watery,  acrid  fluid  which  irritates  the 
mucous  membrane  and  skin,  causing  the  most  intense  itch- 
ing, and  the  rubbing  and  scratching  to  which  it  gives 
rise  produce  the  most  annoying  and  even  painful  results. 
The  tissues  become  swollen  and  excoriated,  and  the  pa- 
tient is  deprived  of  peace  and  comfort  by  day  and  by 
.  night.  The  general  health  is  often  as  greatly  deranged 
by  this  form  of  leucorrhoea  as  by  any  in  the  entire 
category.  Nevertheless,  I  have  seldom  seen  a  case  in 
which  great  relief  could  not  be  obtained  by  careful  and 
persistent  treatment.  An  examination  must  first  be 
made,  and  if  the  source  of  trouble  is  found  to  be  within 
the  uterus,  the  endometrium  must  be  thoroughly  cu- 
retted. The  uterus  and  vagina  must  be  irrigated  with  an 
astringent  solution  (alum  or  tannic  acid)  and  the  vagina 
tamponed  with  cotton  wool  saturated  with  a  mixture  of 
subnitrate  of  bismuth  and  glycerin,  enough  of  the  former 
being  added  to  the  latter  to  make  a  rather  thick  paste. 
This  paste  must  also  be  smeared  over  the  swollen  and 
inflamed  external  genitals.  The  treatment  should  be  re- 
peated every  day  or  every  second  day  until  a  cure  has 
resulted.  Many  cases  of  this  character  have  come  under 
m}'  observation  and  the  treatment  which  has  been  alluded 
to  has  invariably  brought  relief. 

The  leucorrhoea  which  is  an  accompaniment  of  malig- 
nant disease  of  the  uterus  and  vagina  is  susceptible  only 
of  palliative  treatment.  The  discharge  is  profuse,  wa- 
tery, and  very  offensive.  Curettage,  irrigation  with 
strong  astringent  solutions,  and  tamponade  of  the  vagi- 
na will  give  a  certain  degree  of  relief,  but  the  result  will 
be  uniform  and  uniformly  fatal  unless  extirpation  of  the 
diseased  organ  is  practised  at  a  very  early  period. 

We  now  come  to  the  subject  of  leucorrhosa  which  oc- 
curs as  a  secondary  phenomenon  in  the  course  of  some 
constitutional  or  general  disturbance.  The  list  of  dis- 
eases which  may  have  this  symptom  is  a  long  one,  and 
the  characteristics  of  the  discharge  are  such  as  to  make  this 
the  typical  form  of  leucorrhoea  as  it  is  ordinarily  consid- 
ered. Foremost  among  these  diseases  may  be  mentioned 
those  in  which  there  is  a  chronic  condition  of  malnutri- 
tion, the  leucorrhoeal  discharge  being  one  of  the  elements 
of  its  expression.  The  tissues  are  relaxed,  the  tension 
of  the  blood  current  is  low,  there  arc  stasis  of  the  venous 
circulation  and  transudation  of  serum  and  corpuscles  in 
the  vagina  where  the  vessels  are  numerous  and  the  resis- 
tance is  slight.  Diseases  which  at  once  suggest  themsel  ves 
as  possessed  of  these  conditions  are  tuberculosis,  malaria, 
anaemia,  chronic  rheumatism,  and  the  various  forms  of 
chronic,  slowly  progressing  nervous  disease.  Those  who 
suffer  from  excessive  obesity,  with  its  accompanying  im- 
pairment of  circulation,  may  also  be  placed  in  this  cate- 
gory. 

Another,  class  of  cases  includes  individuals  who  suffer 
with  the  infectious  diseases,  typhoid  fever,  scarlet  fever, 
diphtheria,  and  measles.  In  such  cases  there  is  conges- 
tion of  the  genital  organs,  and  the  discharge  sometimes 
continues  long  after  all  other  symptoms  of  the  disease 
have  disappeared.  Especially  is  this  the  case  with  chil- 
dren, and  often,  in  addition  to  the  levconhoea,  an  im- 
pression is  produced  upon  the  structure  of  the  uterus 

whether  as  the  result  of  toxic  influence  or  of  interference 
with  the  circulation,  is  not  known — which  permanently 
affects  its  development  and  lays  the  foundation  for  future 
trouble  which  may  prove  of  a  serious  nature. 
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Yet  another  class  of  cases  includes  those  in  which  the 
causative  influence  is  transient  in  character  but  may  re- 
cur an  indefinite  number  of  times.  Illustrations  of  such 
a  cause  are  climatic  variations,  especially  great  heat  and 
dampness,  fatigue  and  emotion,  particularly  the  extremes 
of  emotion  which  are  experienced  by  the  hysterical  and 
by  those  who  are  passing  through  the  menopause.  In 
all  these  varying  forms  of  disease,  if  leucorrhoea  is  pres- 
ent as  a  symptom  (and  it  frequently  is  present),  there  is 
one  characteristic  discharge  which  is  usually  observed, 
viz.,  tlie  white  watery  variety,  more  or  less  abundant, 
more  or  less  irritating,  more  or  less  persistent,  and  more 
or  less  pronounced  in  its  debilitating  and  irritant  effects. 

The  treatment  for  leucorrhoea  in  the  three  classes  of 
cases  last  mentioned  must  consist  primarily  in  the  treat- 
ment of  the  cause.  With  such  diseases  as  tuberculosis, 
syphilis,  anaemia,  etc.,  the  local  symptom  is  not  usually 
removed  by  any  form  of  local  application  or  manipula- 
tion, however  judicious  or  skilful,  until  the  underlying 
cause  is  either  removed  or  greatly  ameliorated.  If  the 
discharge  is  due  to  an  infectious  general  disease,  such  as 
one  of  the  specific  fevers,  it  will  tend  to  self -limitation, 
but  it  may  continue  a  long  time  after  the  fever  has  disap- 
peared, and  permanent  lesions  of  the  sexual  organs,  with 
leucorrhoea  as  one  of  their  persistent  accompaniments, 
are  frequently  attributable  to  such  a  cause.  If  the  dis- 
charge is  due  to  emotional  causes,  hysteria,  etc.,  the  re- 
moval of  the  cause  is  almost  a  hopeless  task,  for  the 
changing  of  one's  nature  and  characteristics  is  not  a  com- 
mon occurrence.  It  is  certainly  proper  in  all  these  vari- 
ous cases  to  impress  upon  the  patient's  mind  the  necessity 
for  the  observance  of  a  most  careful  personal  hygiene, 
whether  any  medicinal  or  surgical  treatment  is  employed 
or  not.  The  constant  use  of  the  vulvar  pad  of  absorbent 
cotton,  the  employment,  morning  and  evening,  of  the 
vaginal  douche  with  a  hot  astringent  solution,  and  rigid 
attention  to  the  skin,  the  bowels,  the  diet,  the  sleep,  and 
the  mode  of  occupation,  may  be  more  serviceable  than 
any  amount  of  professional  attention. 

The  prognosis  for  this  condition  depends  upon  many 
factors.  It  is  frequently  entirely  curable,  recurring  if 
the  original  cause  is  repeated,  or  it  may  be  of  a  character 
which  will  preclude  radically  successful  treatment,  as  in 
the  case  of  malignant  diseases.  Its  importance  is  sufli- 
ciently  great  to  warrant  careful  study  on  the  part  of  every 
physician  who  may  be  called  upon  to  treat  the  disorders 
of  the  female  sexual  apparatus.       Andrew  F.  Currier. 

LEUK/€MIAS,  THE.— (Synonym:  Leucocythwmia.) 
Definition.— Hhs  leukaemias  are  diseases  of  unknown 
causation  (possibly  varieties  of  the  same  disease),  charac- 
terized anatomically  by  overgrowth  of  hnematopoietic 
tissue,  myeloid  or  lymphatic,  infiltrations  in  the  various 
organs  of  the  corresponding  leucocytes,  myelocytes,  or 
lymphocytes,  and,  when  unmodified  by  treatment  or  in- 
tercurrent disease,  accompanied  by  a  'great,  usually  an 
extreme  increase  of  the  circulating  white  cells  of  the 
same  type. 

Historical  Account.— This  unusual  and  most  interest- 
ing malady  was  first  recognized  and  described  in  October, 
1845,  by  Hughes  Bennett  and  independently  a  few  weeks 
later  by  Virchow.  The  former  published  the  account  of 
an  autopsy  upon  the  body  of  a  man  who  died,  with  a 
much  enlarged  spleen  and  liver,  and  whose  blood  was 
filled  with  corpuscles  which  Dr.  Bennett  described  as  ex- 
actly resembling  pus.  In  his  discussion  of  the  case  he 
laid  stress  upon  the  absence  of  phlebitis  and  of  the  evi- 
dence of  local  suppuration  in  the  body,  which  separated 
the  condition  clearly  from  pyfemia,  or  pus  absorption, 
and  he  reached  the  conclusion  that  he  was  dealing  with  a 
new  and  distinct  pathological  process,  in  which  pus  cor- 
puscles in  great  number  originated  within  the  blood  it- 
self. How  far  the  hypertrophy  of  the  liver  and  spleen 
was  concerned  with  the  change  in  the  blood  he  was  un- 
willing to  say.  Virchow,  in  his  original  publication, 
not  only  described  independently  a  similar  case,  but  came 
to  the  conclusion,  which  has  been  substantiated  by  all 
subsequent  investigation,  tliat  the  corpuscles  in  question 
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were  not  pus,  but  the  white  cells  of  the  blood,  present  in 
many  times  their  normal  number.  He  also  inclined  to 
the  view  that  there  was  some  direct  relation  between  the 
splenic  enlargement  and  the  diseased  condition  of  the 
blood.  Reviewing  an  older  case  of  Rokitansky's,  which 
had  been  diagnosticated  "  general  pyaemia,"  he  correlated 
it  with  his  own  and  proposed  the  name  leukaemia,  or 
white  blood,  for  the  disease.  Upon  this  followed  a  pro- 
longed controversy  with  Bennett— who  now  adopted  the 
name  leucooythsemia  (white  cell  blood)— for  the  honor  of 
priority  in  discovery  and  concerning  the  true  nature  of 
the  newly  recognized  pathological  condition.  A  few 
older  cases,  all  included  under  pyaemia,  were  brought  to 
light,  and  now  that  the  attention  of  physicians  every- 
where was  directed  to  the  disease,  reports  of  new  cases 
were  soon  forthcoming.  With  this  increasing  material 
Virchow  continued  to  elaborate  his  theories  as  to  the  real 
nature  of  the  process,  and  in  a  series  of  articles  made 
great  additions  to  our  knowledge  of  the  leukaemias.  He 
early  described  a  case  which  differed  from  all  preceding 
ones  in  presenting  marked  enlargement  of  the  lymphatic 
glands  throughout  the  body,  accompanied  by  an  increase 
in  the  small  and  not  the  large  white  cells  of  the  blood. 
This  he  named  lymphatic  leukaemia,  calling  the  pre- 
viously described  disease  splenic. 

Since  the  pioneer  work  of  Virchow  the  study  of  leu  ■ 
ksemia  has  been  of  marked  interest  to  pathologists,  and 
its  true  nature  forms,  even  yet,  a  part  of  that  great  de- 
batable territory  of  medicine  into  .which  theory  and 
speculation  press  eagerly,  while  exact  knowledge,  by  the 
slow  acquisition  of  one  fact  after  another,  makes  but 
gradual  encroachment  on  its  borders.  The  nature  of 
the  leukaemias  is  of  course  so  intimately  associated  with 
the  still  unsolved  problem  of  the  physiology  of  the  blood- 
making  organs,  of  the  normal  mode  of  formation  of  blood, 
and  especially  of  the  white  cells  in  the  adult,  that  of  late 
years  it  has  been  studied  mostly  by  those  who  have  devoted 
themselves  to  haematology.  In  this  period  of  many 
theories  and  much  valuable  work  it  is  hard  to  choose  the 
most  important,  but  Ehrlich's  studies  in  staining  and  the 
introduction  of  his  methods  in  the  investigation  of  the 
blood  during  life,  the  recognition  of  acute  leukaemia  by 
Ebstein  and  the  study  of  its  blood  changes  by  Frankel, 
and  Neumann's  work  on  the  role  of  the  bone  marrow  in 
the  pathology  of  leukaemia,  have  been  perhaps  the  most 
notable.  Of  the  various  theories  which  have  played  so 
large  a  part  in  the  history  of  our  knowledge  of  the  disease, 
we  shall  treat  later. 

Vakieties. — The  older  writers  distinguished  two  forms 
of  leukaemia  on  the  basis  of  their  gross  anatomical  feat- 
ures :  the  splenic  type,  in  which  the  spleen  is  enormously 
enlarged,  and  the  lymphatic,  with  a  somewhat  enlarged 
spleen  but  with  general  enlargement  of  the  lymphatic 
glands.  Later,  when  Neumann  had  demonstrated  the 
constant  presence  of  a  characteristic  change  in  the  bone 
marrow  in  the  splenic  cases,  these  were  called  splenic- 
myelogenous — the  term  still  most  frequently  employed. 
Since  that  time  marrow  changes  of  equal  importance,  but 
of  a  different  type,  have  been  found  in  lymphatic  leu- 
kaemia and  they  probably  exist  in  all  cases,  and  very  inter- 
esting cases  of  leukaemia  without  any  anatomical  changes 
outside  of  the  bone  marrow  have  been  reported.  The  in- 
vestigation and  classification  of  the  leucocytes,  since  the 
pioneer  work  of  Ehrlich,  have  led  to  many  changes  in 
the  theories  held  as  to  their  derivation.  The  part  which 
the  spleen  is  known  to  play  in  their  origin  has  been  nar 
rowed,  ,to  insignificant  dimensions.  The  bone  marrow 
and  the  lymphoid  tissues  have  bee,n  proved  to  be  the 
great  centres  of  leucocyte  proliferation,  and  the  distribu- 
tion of  lymphoid  tissue  has  been  found  to  be  far  wider 
than  previously  supposed,  areas  of  it  existing  even  in 
the  bone  marrow  itself.  Whether  we  follow  Uskofl, 
Lowit,  and  Gulland  in  regarding  all  forms  of  leucocytes 
as  merely  different  stages  in  the  development  of  a  single 
cell,  or  believe  with  Ehrlich  and  Ribbert  that  they  are 
so  many  distinct  cell  types,  it  is  clear  that  a  nomencla- 
ture which  is  based  upon  gross  anatomical  changes  is 
misleading  from  the  pathological  standpoint,  and,  since 
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the  spleen  is  enlarged  in  lymphatic  leukaemia  and  the 
lymph  nodes  may  be  in  the  splenic  variety,  it  is  unsatis- 
factory clinically  as  well. 

The  subdivision  made  by  Ehrlich  and  Lazarus  fulfils 
all  practical  and  theoretical  requirements  in  the  light  of 
our  present  knowledge  and  will  be  adopted  here.  It  dis- 
tmguishes  two  forms;  "1.  Myelogenous  leuksemia—leu- 
kaemic  processes  with  growth  of  myeloid  tissue;  2. 
Lymphatic  leukaemia— leuksemic  processes  with  growth 
of  lymphoid  tissue." 

Under  lymphatic  leukaemia  we  may  well  consider 
acute  leukaemia  as  a  clinically  distinct  type;  whether 
from  theoretical  considerations  it  should  be  regarded  as  a 
different  process  from  chronic  lymphaemia  is  perhaps  an 
open  question.  " 

Myelogenous  Leukemia. 

(Synonyms :  Splenic-niyelogenous,  splenic,  myelocytic 
and  leucocytic  leukaemia;  myelaemia.) 

Occurrence.— This,  by  far  the  most  usual  form  of  leu- 
kaemia, is  still  to  the  average  practitioner  a  very  rare 
disease.  Bramwell,  in  the  analysis  of  141,777  consecu- 
tive medical  cases,  found  only  5  of  leukaemia.  It  would 
appear  to  be  more  prevalent  in  the  United  States  than  in 
England  and  is  quite  frequently  met  with  in  Russian  Po- 
land. In  this  country  the  highest  percentage  has  been 
reported  by  Dock  from  the  University  Hospital,  Ann 
Arbor,  viz.,  11.3  cases  of  leukaemia  in  10,000  admissions. 

Predisposing  Conditions.— In  a  disease  so  infrequent, 
statistics  are  not  to  be  relied  upon.  Men  are  said  to  be 
more  commonly  affected  than  women,  and  adults  to 
show  a  larger  preponderance  of  the  myelogenous  form 
over  the  lymphatic  than  children.  It  has  been  attempted 
to  show  that  an  antecedent  malaria  predisposes  to  the  de- 
velopment of  leuksemia.  Injuries  over  the  spleen  have 
been  followed  by  the  disease ;  in  one  case  which  I  have 
seen,  only  a  short  interval  elapsed;  but  whether  thei'e 
was  a  direct  connection  between  the  two  must  be  pure 
conjecture. 

Onset,  Course,  and  Termination. — The  onset  in  the  great 
majority  of  cases  is  gradual.  The  patient's  attention  will 
first  be  called  to  the  slow  failure  of  health,  to  the  change 
in  color,  to  the  fulness  and  distress  caused  by  the  enlarged 
spleen,  or  to  pain  in  the  splenic  region.  In  some  cases  a 
rise  of  temperature  daily  is  an  early  symptom.  Pria- 
pism occasionally  is  among  the  first  complaints.  The 
course  of  myelogenous  leukaemia  is  essentially  chronic. 
In  most  cases  there  are  periods,  sometimes  of  considerable 
length,  when  the  disease  remains  stationary  or  even  re- 
cedes. Some  cases  are  more  subacute,  with  fever  and  pro- 
gressive anaemia.  Rarely,  sudden  hemorrhage  may  be 
the  initial  symptom. 

The  termination  is  invariably  fatal.  That  genuine  leu- 
kaemia is  ever  recovered  from  must  be  doubted,  for  cases 
in  which  recovery  has  been  recorded  were  probably  of 
extreme  leucocytosis,  the  report  of  the  blood  findings  in 
older  cases  not  sufficing  to  differentiate  the  two  condi- 
tions. Bramwell  reports  a  case  of  apparently  acute  my- 
elogenous leukaemia  with  recovery  under  quinine;  but 
here  again  the  blood  was  examined  only  in  the  fresh  state. 

General  Clinieal  Description. — During  J;he  early  stages 
of  the  disease  there  is  nothing  in  the  appearance  of  the 
patients  to  suggest  the  existence  of  so  grave  a  malady, 
and  as  a  rule  they  do  not  seek  medical  advice  until  it  has 
been  established  for  some  time.  Before  the  custom  of 
making  examinations  of  the  blood  for  diagnostic  pur- 
poses was  thought  of,  many  cases  were  undoubtedly  over- 
looked, either  throughout  their  whole  course  or  until  a 
late  stage.  The  apparent  anaemia  is  usually  but  slight; 
there  is  some  loss  of  weight  and  of  strength ;  but  apart 
from  the  examination  of  a  stained  blood  specimen  noth- 
ing may  arouse  the  physician's  suspicion  until  the  en- 
largement of  the  spleen  becomes  prominent. 

As  the  disease  progresses  this  splenic  tumor  is  usually 
the  most  conspicuous  feature.  It  is  associated  with  some 
and  often  considerable  enlargement  of  the  liver,  so  that 
the  abdomen  becomes  quite  prominent,  in  contrast  with 
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the  emaciated  condition  of  the  thorax  and  extremities. 
In  a  well-marked  case  there  is  generally  some  pallor  of 
the  skin  and  mucous  membranes,  or  a  muddy  color ;  but 
some  patients  are  not  visibly  ansemic,  and  the  apparent 
anaemia  is  always  less  than  in  any  other  condition  with 
the  same  reduction  in  hcEraoglobin,  this  being  due  with- 
out doubt  to  the  marked  increase  in  the  opacity  of  the 
blood  from  its  excess  of  white  corpuscles  and  to  the  ab- 
normal fulness  of  tlie  vessels  which  ordinarily  exists. 
In  fact,  even  a  leukaamic  plethora  has  been  described. 

Emaciation  becomes  considerable  with  the  advance  of 
the  process.  There  is  digestive  disturbance.  The  pa- 
tients are  troubled,  on  exertion,  with  dyspnoea,  palpita- 
tion of  the  heart,  ^nd  faintness.  General  lassitude  and 
disinclination  to  exertion  are  marked.  Tenderness  of  the 
bones  is  present  in  some  oases.  A  slight  or  moderate 
febrile  movement,  most  often  attaining  its  maximum  in 
the  afternoon,  is  not  uncommon. 

In  all  these  features  there  is  the  widest  variation  in 
different  cases,  and  in  any  individual  there  may  be  remis- 
sions in  any  or  nearly  all  of  the  symptoms  for  consider- 
able lengths  of  time,  with  or  without  treatment.  Late 
in  the  disease  a  tendency  to  hemorrhage  becomes  promi- 
nent and  this  may  be  the  direct  cause  of  deatli,  especially 
when  the  hemorrhage  is  in  the  brain.  Other  causes  of  a 
fatal  issue  are  intercurrent  infections,  such  as  pneumonia, 
suppurations,  and  ulcerative  processes  in  the  mouth  or 
throat.  Nephritis  occurs  in  some  cases  as  a  terminal 
event  and  patients  die  extremely  emaciated  and  dropsical 
after  weeks  of  suffering,  worn  out  with  the  disease  itself. 

The  duration  ranges  from  six  months  to  several  years, 
the  general  average  being  from  one  to  three  years.  The 
longest  case  which  I  have  seen  lasted  four  years. 

There  are  exceptional  cases  of  myelogenous  leukaemia 
which  deserve  special  notice.  One  of  the  rarest  forms, 
but  one  of  the  most  interesting,  for  an  understanding  of 
the  real  process,  is  that  in  which  there  is  no  enlargement 
of  the  spleen,  liver,  or  lymphatic  glands,  the  bone  marrow 
alone  showing  the  characteristic  changes.  This  form  is 
sometimes  called  pure  myelogjenous  leukasmia,  in  con- 
trast to  the  ordinary  splenic-myelogenous  type ;  but,  as 
the  blood  picture  is  the  same  in  both  forms,  and  as  they 
are  both  alike  in  all  other  respects,  it  seems  better  to 
speak  only  of  myelogenous  leukaemia. 

Contrasted  with  these  are  cases  in  which  enlargements 
of  the  lymphatic  glands  occur,  without  increase  of  the 
lymphocytes  of  the  blood.  These  have  been  erroneously 
considered  a  mixed  form  of  the  disease,  but  when  they 
present  only  the  myelogenous  blood  type  it  does  not  seem 
right  to  class  them  as  such.  The  nature  of  the  enlarge- 
ments will  be  explained  later.  Another  interesting  and 
very  rare  condition  is  the  so-called  "  dermal  leukaemia. " 

Special  Pathological  Anatomy  and  Physiology  .—The 
Blood.  The  blood  changes  of  leukaemia  are  best  studied 
during  life  and  constitute  the  most  reliable  diagnostic 
evidence  of  its  existence.  The  gross  appearance  of  the 
drop  obtained  by  puncture  may  be  normal,  but  usually 
it  is  somewhat  paler  and  of  a  more  opaque  and  muddy 
hue.  It  may  resemble  a  mixture  of  blood  and  pus.  The 
older  writers  described  especially  the  peculiar  white  or 
creamy  color  and  friable  nature  of  the  clots  found  in  the 
heart  and  vessels  after  death.  In  blood  that  has  been  kept 
for  a  time  Charcot-Leyden  crystals  can  usually  be  found. 
Fibrin  formation  is  not  more  rapid  than  in  health. 

Leukaemic  blood  is  difficult  to  spread  in  a  thin  layer, 
and  the  preparations  for  staining  must  be  made  witli  es- 
pecial care.  For  its  acoui-ate  study  the  examination  of 
stained  films  is  absolutely  essential,  and  methods  which 
show  the  granulations  of  tlie  leucocytes  must  be  used. 
Formerly  the  distinction  between  leiiksemia  and  leuco- 
cy tosis  was  held  to  be  a  quantitative  one ;  in  other  words, 
a  purely  arbitrary  line  was  drawn  to  separate  the  two 
blood  states.  Now  we  know  that  the  most  far-reaching 
qualitative  differences  exist,  in  every  way  equivalent  to 
deep-seated  anatomical  changes  in  other  tissues. 

Quantitative  changes. — Witli  tlie  exception  of  cases 
under  treatment  or  suffering  from  intercurrent  disease, 
which  will  be  considei-ed  later,  the  blood  in  myelogenous 
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leukaemia  shows  a  diminution  in  the  number  of  red  cells 
and  a  great,  usually  enormous,  increase  in  white  cells.  Ac- 
companying tlie  decrease  in  red  cells  is  a  reduction  in  the 
content  of  haemoglobin  in  the  blood ;  but  the  quantitative 
estimation  of  this  by  the  colorimetric  methods,  Gowers', 
von  Pleischl's,  etc.,  is  not  accurate,  the  changed  color  of 
the  blood  rendering  a  satisfactory  comparison 'with  the 
scale  impossible.  The  oligocythaemia  is  in  most  cases 
moderate,  the  red  cells  averaging  about  8, 000, 000  per  cubic 
millimetre,  but  in  the  later  stages,  and  especially  if  severe 
or  repeated  hemorrhages  occur,  it  may  be  extreme.  I 
have  seen  one  case  of  two  years'  duration  in  which  the  red 
cells  shortly  before  death  were  only  800, 000.  The  increase 
in  white  cells,  on  the  other  hand,  is  generally  so  great  as  to 
justify  the  older  clinicians  in  having  considered  it  pathog- 
nomonic ;  but  some  reported  cases,  especially  those  under 
arsenic  treatment,  have  shown  no  increase  whatever.  As 
a  rule  the  number  of  leucocytes  exceeds  100,000  per  cubic 
millimetre  and  it  may  pass  1,000,000. 

Qualitative  changes. — It  is  in  the  study  of  these  that 
we  find  the  essential  features  of  the  blood  in  myelogenous 
leukaemia.  The  word  which  best  expresses  the  picture 
which  a  stained  specimen  presents  is  "  polymorphous. " 
In  no  other  condition  is  so  great  a  variety  of  cell  types 
present.  Ehrlich  and  Lazarus  sum  up  under  four  heads 
the  changes  which  are  now  generally  regarded  as  consti- 
tuting the  specific  chari^cters  of  the  blood : — 

1st.  That,  in  addition  to  the  polymorphonuclear  cells, 
their  antecedents,  the  mononuclear  granulated  leucocytes 
(myelocytes,  marrow  cells),  also  circulate  in  the  blood. 

2d.  That  the  three  types  of  granulated  leucocytes — ^the 
neutrophilic,  eosinophilic,  and  basophilic  (mast  cell)— all 
participate  in  tlie  increase  in  tlie  number  of  the  white 
cells. 

3d.  That  atypical  cell  forms,  dwarf  forms  of  the  vari- 
ous white  cells,  and  cells  showing  karyokinesis,  appear. 

4th.  That  nucleated  red  cells  are  constantly  present, 
often  in  great  number. 

These  changes  are  all  demonstrable  in  every  case  of 
myelogenous  leukaemia  unmodified  by  treatment  or  inter- 
current disease,  but  in  varying  combination.  In  some 
the  neutrophilic  myelocytes  are  the  most  noticeable  ab- 
normal feature ;  in  others  the  great  numbers  of  eosino- 
philic cells,  and  in  still  others  the  mast  cells.  The  extent 
to  which  atypical  cell  forms  and  nucleated  red  cells  appear 
differs  widely  in  individual  cases.  The  typical  picture, 
once  seen,  cannot  be  mistaken  for  anything  else.  The 
distinguishing  feature  is  to  be  found,  liot  in  the  presence 
of  the  mononuclear  neutrophilic  cell,  the  ordinary  myelo- 
cyte, but  rather  in  that  of  mononuclear  cells  of  all  three 
types  of  granulation,  with  atypical  forms  and  nucleated 
red  cells.  Ehrlich  previously  laid  great  stress  on  the  in- 
crease in  eosinophiles  as  pathognomonic.  Certainly  no 
other  condition  shows  them  so  uniformly  exceeding  their 
normal  absolute  number  per  cubic  millimetre,  though 
their  relative  number  may  not  be  greatly  changed. 
Dwarf  forms  of  leucocytes  are  often  conspicuous.  Karyo- 
kinetic  figures  occur,  but  they  are  of  great  rarity  and  of 
no  value  for  diagnosis.  The  nucleated  red  cells  present 
are  almost  always  normoblasts,  but  occasionally  megal- 
oblasts  and  intermediate  forms  appear. 

Other  changes  which  should  be  mentioned  are  the 
presence  of  slight  poikilocytosis  and  polychromatophilic 
changes  in  the  red  cells,  the  amount  depending  on  the 
severity  of  the  anicmia;  also  the  occurrence  of  white 
cells  which,  in  their  staining  reactions,  show  degenera- 
tion. Tliese  are  so  marked  in  some  cases  as  to  be  classed 
as  an  essential  feature. 

An  intercurrent  inflammatory  process,  which  is  ordi- 
narily accompanied  by  a  polvmorphonuclear  leucocyto- 
sis,  may  have  a  profound  influence  upon  the  blood  pict- 
ure. A  great  reduction  in  the  total  leucocyte  count 
usually  occurs  and  with  this  a  qualitative  change,  the 
myelocytic  character  of  the  blood  becoming  less  and  less 
conspicuous,  until  in  some  cases  the  polymorphonuclear 
cells  attain  the  proportions  of  an  ordinary  leucocytosis, 
even  to  ninety  per  cent,  of  the  total  white  cells.  Mono- 
nuclear granulated  cells  are  not  entirely  absent,  how- 
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ever,  nor  are  nucleated  red  cells.  Another  interesting 
feature  is  the  persistence  of  some  eosinopliiles,  which,  un- 
der similar  conditions  in  the  non-leukiBmic,  entirely  dis- 
appear from  the  circulation.  Sometimes  a  severe  infec- 
tion vf\li  cause  a  veritable  leucopenia. 

Continued  dosage  with  arsenic  in  certain  patients  pro- 
duces a  similar  reduction  in  the  number  of  the  white 
cells,  which  may  be  extreme  and  may  result  in  a  condition 
;;losely  resembling  primary  pernicious  anaamia.  Usually 
the  qualitative  changes  are  less  marked  than  the  quanti- 
tative, and  even  with  a  normal  leucocyte  count  the  diag- 
nosis would  be  evident  from  the  cell  types  present;  but 
cases  have  been  reported  in  which  there  were  present 
both  a  permanent  normal  count  of  white  cells  and  an  ab- 
sence of  the  leuksBmic  characters  so  nearly  complete  that 
a  diagnosis  from  the  blood  was  impossible;  yet  the  leu- 
keemic  process  continued  to  a  fatal  issue.  Two  most  in- 
teresting cases  of  this  kind  are  reported  by  A.  E.  Taylor, 
from  the  Pepper  Laboratory  of  Clinical  Medicine  of  the 
University  of  Pennsylvania.  In  all  cases  the  effect  of 
arsenic  upon  the  oligocythsemia  and  the  nucleated  red 
cells  seems  to  have  been  slight.  This  is  in  marked  con- 
trast to  the  remissions  of  pernicious  anaemia  so  commonly 
seen  under  this  treatment,  during  which  the  number  of 
red  cells  rises  rapidly; — remissions  which  are  also  ob- 
served independently  of  this  treatment. 

The  Bone  Marrow.  Though  constant  and  marked 
changes  are  here  present,  in  only  a  portion  of  the  cases 
do  they  give  rise  during  life  to  symptoms,  such  as  ten- 
derness of  the  sternum,  tibiae,  etc.  The  characteristic 
lesion  is  the  so-called  "  pyoid  "  transformation  first  de- 
scribed by  Neumann.  This  occurs  even  in  bones  which 
ordinarily  have  no  blood-making  function,  and  consists 
in  an  overgrowth  of  the  true  myeloid  tissue,  which  re- 
places the  fatty  marrow  and  usually  encroaches  on  the 
shaft  of  the  bone,  causing  rarefaction  and  an  actual  en- 
largement of  the  medullary  cavity.  The  proliferated  tis- 
sue is  yellowish-gray  in  color  and  often  shows  areas  of 
softening  and  hemorrhage.  There  may  also  be  some 
increase  in  the  red  erythrocytic  portion  of  the  marrow,  as 
is  seen  in  severe  anaemias. 

Microscopically,  this  "  pyoid  "  marrow  shows  a  multi- 
plication of  the  true  myelogenous  elements,  the  mononu- 
clear and  polymorphonuclear  neutrophilic  and  eosino- 
philic gells,  the  mast  cells,  and  the  macrophages,  with 
evidence  of  rapid  division.  There  is  a  marked  disturb- 
ance of  the  mechanical  circulatory  conditions  by  the 
hypertrophied  tissue,  and  infiltrations  may  be  found  in 
the  walls  of  the  blood-vessels.  Areas  of  excessive  pig- 
ment accumulation  and  of  necrosis  are  also  seen. 

The  Spleen.  Marked  enlargement  of  the  spleen  is  one 
of  the  most  characteristic  features  of  this  form  of  leukse- 
mia.  The  normal  shape  and  the  direction  of  its  long 
axis  are  usually  preserved,  but  occasionally  the  latter 
assumes  a  more  transverse  position.  The  lower  border 
almost  always  reaches  below  the  level  of  the  umbihcus, 
often  to  the  left  iliac  fossa,  and  I  have  seen  a  spleen 
which,  besides  increasing  enormously  in  size,  had  be- 
come so  twisted  on  its  pedicle  that  It  lay  across  the  ab- 
domen, almost  filling  this  cavity,  and  resting  with  its 
previously  external  surface  on  the  two  iliac  fossae.  The 
liver  in  this  case  was  crowded  posteriorly  and  the  stom- 
ach and  small  intestines  were  pushed  up  under  the  ribs. 
Palpation  will  usually  reveal  one  or  more  well-defined 
notches  in  the  anterior  border  (a  point  of  differentiation 
from  tumor  of  the  kidney),  and  often  depressions  at  points 
on  the  surface.  These  depressions,  which  are  found  at 
autopsy,  are  due  to  scars  of  previous  infarctions.  Such 
infarcts  at  the  time  of  their  occurrence  are  accompanied 
by  local  inflammation  of  the  overlying  peritoneal  coat 
(perisplenitis),  causing  rise  of  temperature  for  several 
days  and  local  tenderness,  with  sharp  pain  on  movement 
or  respiration.  Auscultation  or  palpation  over  such  an 
area  during  respiration  discloses  a  friction  rub.  The 
splenic  tumor  in  itself  is  the  cause  of  considerable  dis- 
comfort. Its  size  may  vary  considerably  from  time  to 
time,  but  tends  to  increase  with  the  progress  of  the  dis- 
ease    There  is  no  direct  relation  between  its  variations 


and  those  of  the  blood.  Exceptionally,  the  spleen  may 
shrink  during  the  latter  weeks  of  life.  Post  mortem  the 
capsule  is  found  much  thickened,  often  adherent  to  sur- 
rounding organs,  and  showing  the  scars  mentioned  above. 
On  section  the  consistency  is  found  to  be  firmer  than  nor- 
mal, the  color  is  reddish  or  yellowish  brown,  and  the 
Malpighian  bodies  are  not  visible  or  are  less  distinct  than 
normal.  There  are  pigment  accumulations,  hemorrhagic 
areas,  and  infarctions  of  various  ages. 

Histologically,  there  is  seen  a  great  infiltration  o-f  the 
splenic  pulp  and  crowding  of  the  splenic  sinuses  with  the 
leukajmic  white  blood  cells.  Nucleated  red  cells  and 
pigmented  leucocytes  are  common  and  the  macrophages 
seem  increased.  Karyokinetic  figures  are  not  frequent 
and  hyperplasia  of  the  Malpighian  bodies  or  evidence  of 
BiCtive  cell  production  in  them  is  not  present.  There  is 
new  connective  tissue  throughout,  with  fibroblasts.  This 
evidence  points  to  the  splenic  enlargement  being  the 
result  of  leukfemic  infiltration  and  the  production  of 
fibrous  tissue,  and  therefore  a  secondary  change.  The 
principal  increase  of  function  of  the  organ  seems  to  be 
haemolytic,  in  connection  with  the  increased  destruction 
of  red  blood  cells. 

The  Lympliatic  Olands.  The  connection  of  these  with 
mj'elogenous  leukaemia  is  a  purely  secondai'y  one.  They 
are  usually  to  be  found  somewhat  enlarged,  but  only  in 
rare  cases  sulBciently  so  to  be  noticeable  during  life. 
There  is  not  a  hypertrophy  of  the  true  lymphoid  tissue, 
but  simply  an  infiltration  with  leucocytes,  the  same  in  kind 
as  that  described  in  the  spleen,  but  less  in  degree.  These 
leukaemic  infiltrations  are  found  in  most  of  the  organs  of 
the  body  and  are  among  the  most  characteristic  lesions. 
In  a  few  cases  the  lymph  glands  have  been  found  to  be 
much  increased  in  size,  but  without  blood  changes  of  the 
lymphatic  type.  To  call  such  cases  lymphatic-myelogen- 
ous  leukaemia  is  to  magnify  an  anatomical  peculiarity. 

The  Liner.  The  liver  is  increased  in  size,  sometimes  to  a 
considerable  degree.  The  enlargement  is  easily  detected 
during  life.  Its  normal  shape  is  preserved,  and  the  edge 
is  thin.  The  surface  is  smooth  and  the  consistency  firm. 
Microscopical  examination  shows  the  presence  of  infil- 
trations throughout,  especially  in  the  portal  spaces.  The 
parenchyma  cells  show  a  marked  fatty  change. 

Tlie  Circulatory  System.  The  lesions  here  are  all  of  a 
secondary  nature.  Infiltrations  are  found  in  the  heai-t 
muscle  and  rarely  in  the  walls  of  blood-vessels.  The 
heart  cavities  may  be  dilated,  petechial  hemorrhages  may 
be  present  in  the  peri-  or  endocardial  surfaces,  and  the 
muscle  is  usually  less  firm  than  normal  and  pale  or  some- 
what fatty,  as  in  chronic  anaemias.  The  disturbances  of 
function  are  more  striking.  "Weakness  of  the  heart's 
action  is  a  symptom  which  increases  with  the  progress  of 
the  case,  as  e  videnced  by  a  frequent  soft  pulse,  dyspna?a  on 
exertion,  and  a  tendency  to  dizziness  or  fainting  attacks. 
Abnormal  physical  signs,  if  found,  will  be  tliose  common 
to  anaemic  states,  a  systolic  murmur  in  the  pulmonic  area 
or  at  the  aortic  and  mitral  openings  as  well,  and  perhaps 
also  over  the  carotids,  with  the  venous  hum.  (Edema  is 
present  in  the  late  stages. 

Hemon-hages.  The  tendency  to  hemorrhages  is  so 
marked  in  many  cases  that  it  is  one  of  the  classical  symp- 
toms. The  anatomical  basis  for  it  has  not  been  satisfac- 
torily elucidated,  and  we  do  not  yet  know  whether  it  is 
to  be  found  in  leukaemic  infiltration  of  the  vessel  wall  or 
in  some  change  of  the  kind  which  produces  a  similar  ten- 
dency in  other  anaemic  states.  The  commonest  bleedings 
are  from  the  nose  and  gums,  then  from  the  stomach  and 
intestines ;  occasionally  also  htematuria  is  seen .  The  most 
dangerous  form  is  cerebral  hemorrhage  and  death  from 
this  is  a  termination  to  be  borne  in  mind.  Deafness  from 
bleeding  in  the  internal  or  middle  ear  is  a  rare  accident. 
I  have  seen  a  case  in  which  this  occurred  on  both  sides 
and  was  recovered  from.  The  most  easily  studied  vessel 
changes  are  in  the  retina,  and  these  will  be  separately 
described. 

Le.nlmmie  Betinal  Changes.  The  most  common  is  the 
condition  of  great  enlargement  of  the  retinal  veins,  with 
arteries  of  normal  size.     The  fundus  is  usually  paler  than 
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normal.  Small  infiltrations  in  the  retina  may  sometimes 
be  seen  with  the  ophthalmoscope  as  little  whitish  spots, 
and  occasionally  swelling  and  inflammation  of  the  disc 
are  found.  These  changes  are  spoken  of  as  constituting 
leuksemic  retinitis. 

The  Genito- Urinary  System.  Leuksemic  infiltrations 
are  usually  marked  in  the  kidneys,  especially  in  and 
about  the  glomeruli.  The  organs  themselves  are  apt  to 
be  enlarged,  with  smooth  surface,  and  paler  than  normal. 
The  tubular  epithelium  shows  cloudy  swelling  or  fatty 
changes.  The  influence  of  these  changes,  as  revealed  in 
the  urine,  is  not  great,  but  albuminuria  may  be  present, 
especiallj'  late  in  the  disease.  Recently  a  true  acute  or 
subacute  parenchymatous  nephritis,  coming  on  as  a  ter- 
minal event  in  some  cases,  has  been  described  as  a  leukse- 
mic change. 

The  urine  in  leukiEmia  usually  contains  an  excess  in 
total  vu-ic  acid.  This  condition  is  now  thought  to  be  due  to 
excessive  nuclear  metabolism,  leucocytes  being  especially 
rich  in  nuclear  compounds;  but  whether  the  breaking 
down  of  nuclear  substance  is  in  the  circulating  white 
blood  cells  or  in  the  haematopoietic  organs,  is  not  surely 
known.  As  before  mentioned,  haematuria  may  occur  as 
an  expression  of  the  hemorrhagic  tendency  of  the  dis- 
ease. In  a  recent  case  I  observed  a  positive  diazo  reaction 
during  the  last  two  months  of  life.  In  the  male  sexual 
organs  the  occurrence  of  priapism,  probably  due  to  cir- 
culatory obstruction  in  the  corpora  cavernosa,  is  the  only 
symptom  of  importance.  In  the  female,  uterine  hemor- 
rhage is  frequent. 

The  Shin.  The  color  is  usually  paler  than  in  health 
and  often  muddy,  but  in  some  cases  there  is  no  visible 
anaemia,  and  the'face  may  even  be  plethoric.  Various 
eruptions  have  been  described  in  connection  with  leukae- 
mia, but  probably  they  are  of  merely  coincident  occur- 
rence. In  Virchow's  original  case  there  was  a  general 
pustular  eruption,  which  he  held  to  be  purely  secondary. 
Petechial  hemorrhages  are  of  a  closer  relationship.  One 
extremely  rare  and  interesting  condition,  described  as 
"dermal  leukaemia,"  has  a  very  definite  connection  with 
the  disease  itself.  About  twelve  cases  of  this  kind  are 
on  record,  the  first  one  having  been  observed  by  Biesia- 
decki.  The  condition  occurs  in  both  varieties  of  leukae- 
mia. Multiple  tumors  of  small  size  are  present  in  the 
skin  and  form  a  prominent  feature  of  the  clinical  picture. 
These  tumors  histologically  are  infiltrations  similar  to 
those  found  in  the  internal  organs. 

The  Digestive  System.  Apart  from  the  liver  there  are 
no  important  changes  either  in  structure  or  in  function. 
Infiltrations  occur,  especially  in  the  wall  of  the  intestine. 
Severe  ulcerations  in  the  mouth  and  throat  not  infre- 
quently lead  to  a  fatal  tissue.  Ulcers  are  also  found  in 
the  intestines. 

As  in  all  chronic  diseases,  digestive  disturbance  is  the 
rule  and  loss  of  appetite,  vomiting,  constipation,  etc.,  are 
frequent.  Obstruction  of  the  bowels  from  the  pressure 
of  the  enlarged  spleen  has  been  reported.  Some  of  the 
vomiting  may  be  due  to  the  same  cause.  Diarrhoea  at 
times  proves  intractable  and  is  the  cause  of  fatal  exhaus- 
tion. Ascites  may  occur^  but  is  never  of  serious  dimen- 
sions. 

The  Respiratory  System.  This  is  not  directly  involved 
in  the  disease.  The  diminished  capacity  of  the  thorax, 
due  to  the  pressure  upward  of  the  increased  intra-abdomi- 
nal contents,  is  in  part  responsible  for  the  dyspncea. 
Bronchitis,  pneumonia,  and  oedema  of  the  lungs  are 
common  causes  of  death, 

7'he  Nervous  System.  Ollivier  and  Ranvier  have  de- 
scribed in  detail  many  disturbances  of  the  nervous  sys- 
tem that  occur  in  leukaemia,  and  as  a  rule  in  its  terminal 
stages.  Headache,  vertigo,  and  syncopal  attacks  are  the 
earlier  and,  as  they  say,  prodromal  symptoms.  Later,  an 
apathetic  condition  may  develop  with  increasing  somno- 
lence merging  at  last  into  coma,  more  or  less  prolonged, 
but  always  terminating  in  death.  Convulsions  have  oc- 
curred just  before  death  and  a  condition  of  maniacal 
excitement  has  been  described. 
Cerebral  hemorrhages  have  been  found  at  autopsy, 


either  large  or  small  and  multiple.  The  cerebral  and 
spinal  vessels  have  been  seen  enormously  distended  with 
the  peculiar  brickred  or  chocolate-colored  blood.  Such 
a  condition  must  be  associated  with  increased  intracra- 
nial pressure  and  be  the  probable  cause  of  the  later  symp- 
toms. Death  by  apoplexy  is  of  course  the  result  of  sud- 
den hemorrhage  of  large  size.  Of  the  earlier  attacks  of 
faintness,  headache,  vertigo,  etc.,  cerebral  anaemia  is 
alleged  as  the  cause.  Whether  this  is  so  or  not,  there  is 
certainly  marked  disturbance  of  the  cerebral  circulation. 
I  have  seen  one  case  in  which  intense  vertigo  came  on 
suddenly  and  persisted  for  weeks  on  any  attempt  to  rise, 
and  was  followed  by  total  deafness,  but  which  eventually 
ended  in  recovery.  The  most  plausible  explanation  of 
the  symptoms  seemed  to  be  a  hemorrhage  into  the  semi- 
circular canals  and  internal  ear. 

Body  temperature.  Leukaemia  is  not  a  febrile  disease, 
but  some  fever  is  usual  during  its  later  stages.  The  more 
rapid  cases  are  accompanied  by  fever  from  the  onset, 
most  frequently  of  a  remittent  or  intermittent  type,  with 
the  maximum  elevation  in  the  afternoon.  The  attacks 
of  perisplenitis  usually  cause  elevation  of  temperature, 
and  the  intercurrent  infections  of  course  present  their 
usual  symptoms. 

Oeneral  Metabolism.  Emaciation  is  a  constant  feature 
of  the  disease,  sharply  distinguishing  it  from  primary 
pernicious  anaemia.  The  appearance  of  the  patients 
toward  the  close  is  cachectic.  Experiments  relating  to 
metabolism  have  been  made  by  several  observers  on 
leukaemic  patients,  but  the  disease  is  of  such  duration  and 
variations  in  its  progress  are  so  common  that  most  con- 
tradictory results  have  been  obtained. 

Lymphatic  LbuejEmia. 
(Synonym:  Lymphsemia.) 

Oeeurrence. — This  type  of  leukaemia,  in  either  its  acute 
or  its  chronic  form,  is  said  to  be  much  less  frequently  met 
with  than  the  myelogenous,  though  my  experience  has 
not  borne  out  this  statement. 

Predisposing  Conditions. — Practically  nothing  is  known 
of  the  effect  of  antecedent  conditions  upon  the  develop- 
ment of  the  disease  except  that  in  rare  cases  a  transition 
from  Hodgkin's  disease  has  been  observed.  These  will 
be  discussed  later  in  considering  the  theories  as  to  the 
real  nature  of  the  leukaemic  processes.  Patients  with 
chronic  glandular  enlargements  remaining  after  an  adeni- 
tis, as  in  the  cervical  glands  from  inflammatory  processes 
in  the  throat,  have  later  suffered  from  this  malady ;  but 
the  frequency  of  such  glandular  enlargements  is  such 
that  coincidence  is  very  possible  and  no  relationship  need 
be  postulated,  though  it  is  not  to  be  excluded. 

Onset,  Course,  and  Termination. — From  the  clinical 
standpoint  there  are  two  distinct  forms  of  the  disease,  the 
acute  and  the  chronic,  which  some  physicians  consider,  in 
many  respects  rightly,  as  sharply  differentiated  from  one 
another.  In  their  essential  lesions,  however,  so  far  as  we 
know  them,  such  a  line  cannot  be  definitely  drawn,  and 
cases  are  seen  which  form  a  connecting  link  between  the 
two. 

Acute  lymphatic  leukaemia  or  acute  leukaemia,  as  it  is 
often  called,  begins  for  the  most  part  suddenly,  with 
pronounced  symptoms,  fever,  hemorrhages  from  the  nose, 
gums,  or  the  mucous  surfaces  generally,  purpuric  spots 
in  the  skin,  a  rapidly  progressive  anaemia  and  slight  or 
moderate  enlargement  of  the  lymphatic  glands,  spleen, 
and  liver.  In  some  cases,  after  a  short  period  of  less 
severe  manifestations,  the  patients  become  rapidly  worse. 
The  whole  course  of  the  disease  may  cover  only  a  few 
days,  but  usually  it  occupies  five  or  six  weeks  and  may  be 
more  protracted.  It  is  in  these  longer  cases  that  the  sepa- 
ration from  the  chronic  form  is  difficult.  The  result  is 
invariably  fatal. 

Chronic  lymphatic  leukaemia,  in  its  typical  manifesta- 
tion, is  a  slowly  progressive  affection,  beginning  with 
purely  local  manifestations  and  only  in  its  later  stages 
adding  general  symptoms  to  the  picture  of  gradually  in- 
creasing glandular  enlargements.     The  duration  varies 
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from  months  to  several  years.  I  have  in  mind  at  present 
one  patient  who  lived  for  four  years  after  the  first  swell- 
ings were  noted.  No  cases  have  ever  terminated  In  re- 
covery. 

Oeneral  Clinical  Description.— A.s  has  been  said,  acute 
leukcBmia  is  a  rapid,  In  many  cases  fulminating  disease 
with  the  picture  of  an  acute  purpuric  affection  and  giv- 
ing the  Impression  of  an  Intense  Infectious  process 
Its  symptoms,  quite  unlike  those  of  the  chronic  leukie 
mlas,  may  precede  the  visible  glandular  or  splenic  tumors 
and  the  blood  changes.  The  disease  is  always  accom- 
panied by  fever,  moderate  as  a  rule,  but  sometimes  con- 
siderable. The  hemorrhages  from  any  or  all  of  the  mu- 
cous membranes  and  under  the  skin  are  Its  most  constant 
and  characteristic  feature.  Coincident  with  these  a  pro 
found  ansemla  develops,  but  whether  this  is  secondary  to 
the  loss  of  blood,  or  is  due  to  a  toxaBmia  which  is  the  com- 
mon cause  of  both  manifestations,  is  uncertain.  The  pa- 
tient becomes  rapidly  exhausted  and  passes  Into  a  typhoid 
state,  in  which  he  dies;  or  delirium,  stupor,  or  convul- 
sions may  occur.  Severe  and  progressive  ulcerations  in 
the  mouth  and  in  other  portions  of  the  gastro-lntestinal 
tract  are  common  and  rather  characteristic  occurrences. 
Marked  gastrointestinal  disturbance,  vomiting,  diar- 
rhcea,  etc.,  are  frequent,  as  in  other  acute  diseases.  An 
acute  nephritis  may  also  be  present. 

The  glandular  enlargements  are  at  the  most  of  mod- 
erate dimensions,  and  the  spleen  and  liver  never  attain 
the  size  usual  in  myelogenous  leukaemia.  Tenderness  of 
the  bones  is  sometimes  complained  of.  A  very  few  cases 
have  been  reported  in  which  neither  the  lymphatic  glands, 
including  the  lymph  nodes  in  the  intestinal  wall,  nor  the 
spleen  were  enlarged,  but  at  autopsy  marked  lymphoid 
changes  were  found  in  the  bone  marrow. 

In  the  very  rapid  cases  in  which  death  occurs  within  a 
few  days  of  the  onset,  the  diagnosis  often  is  not  made 
until  the  autopsy. 

Chronic  lymphatic  leuhamia,  or  lymphsemia,  is  a  disease 
which,  apart  from  its  characteristic  blood  changes,  allies 
Itself  clinically  more  with  Hodgkin's  disease  or  other 
forms  of  lymphatic  glandular  tumors  than  with  the  types 
of  leukffimla  previously  considered.  That  some  intimate 
relationship  with  Hodgkin's  disease  exists  is  evident  from 
the  recorded  cases  of  transition  from  the  latter  complaint. 
Some  writers  also  speak  of  an  "aleuksemic  stage,"  mean- 
ing by  this  expression  that  the  local  symptoms  may  pre- 
cede the  development  of  the  lymphatic  character  of  the 
blood.  In  all  cases,  certainly  the  first  manifestations  are 
the  enlargements  of  some  or  many  groups  of  lymphatic 
glands.  Those  most  often  affected  are  the  cervical,  then 
the  inguinal,  retroperitoneal  and  mesenteric,  axillary, 
etc.  Some  groups  may  escape  considerable  enlarge- 
ment throughout  the  whole  course,  but  in  most  cases  all 
the  lymph  nodes  of  the  body  are  at  length  affected.  The 
tumors  increase  progressively  in  size,  are  painless,  as  a 
rule  soft,  though  sometimes  firm,  and  do  not  tend  to 
break  down  or  suppurate.  The  spleen  and  liver  are 
moderately  enlarged. 

With  these  local  symptoms  we  note  an  anaemia,  usually 
moderate,  such  as  is  present  in  the  myelogenous  form, 
and  emaciation,  loss  of  strength,  and  other  signs  of  gen- 
eral failure  in  health.  Late  in  the  disease  a  tendency  to 
hemorrhages  may  appear.  As  a  rule  the  patients  die 
from  Intercurrent  disease— local  suppurations  or  ulcera- 
tions, which  they  resist  badly,  pneumonia,  etc.  Tuber- 
culosis has  occurred  in  several  reported  cases. 

The  duration  may  be  several  years,  but  as  a  rule  it  is 
from  nine  months  to  two  years.  Cases  lasting  from  four 
to  nine  months  are  uncommon,  but  are  occasionally  noted ; 
they  form  a  connecting  link  between  the  acute  and  the 
chronic  type.  They  are  intermediate  between  the  two 
forms  in  their  symptoms  also. 

Unusual  forms  beside  those  already  mentioned  are 
the  very  rare  cases  without  glandular  enlargements,  but 
with  the  blood  state  and  other  symptoms,  in  which, 
post  mortem,  lymphoid  proliferation  is  found  in  the 
bone  marrow. 
"Dermal  leukffimia,"  as  already  described,  has  been 


more  commonly  found  in  connection  with  lymphatic 
than  with  myelogenous  leukaemia. 

Whether  cases  of  true  mixed  leuka;mia,  presenting  the 
lesions  and  blood  picture  of  both  types,  really  occur  is 
now  called  in  question.  In  all  probability  the  majority 
of  such  descriptions  heretofore  have  been  due  to  a  con- 
fusion between  myelocytes  and  lymphocytes,  due  to  the 
insufflciency  of  the  staining  methods  used  for  their  differ- 
entiation. On  the  other  hand,  competent  observers  have 
reported  cases  which  seem  to  admit  of  no  other  interpre- 
tation. At  the  best,  such  a  combination  must  be  of  ex- 
ceedingly rare  occurrence. 

8pecial  Patliological  Anatomy  and  Physiology.— Tlie 
Blood.  The  gross  appearance  of  the  blood  as  obtained 
by  puncture  and  collected  from  the  vessels  at  autopsy  is 
the  same  as  already  described  under  myelogenous  leuka;;- 
mia.  Its  quantitative  clianges  are  also  very  similar  and 
it  is  influenced  in  like  manner  by  treatment  and  by  inter 
current  disease  The  leucocytosis  does  not  reach  such 
extreme  figures  as  in  the  myelogenous  form,  450,000  per 
cubic  millimetre  being  the  highest  count  I  have  found  in 
ten  cases  examined.  Prom  100,000  to  300,000  per  cubic 
millimetre  in  the  chronic  and  below  100,000  in  the  acute 
cases  are  the  usual  figures.  The  oligocythsemia  is  apt  to 
be  more  pronounced,  however,  and  in  the  acute  form 
rapidly  reaches  an  extreme  degree.  I  have  seen  one  such 
case  with  only  800,000  red  cells  per  cubic  millimetre. 

The  characteristic  change  produced  in  the  blood  by 
lymphatic  Jeuksemia  is  the  tremendous  increase  in  the 
absolute  number  of  circulating  lymphocytes.  While  in 
healthy  blood  these  constitute  less  than  thirty  per  cent,  of 
the  whole  number  of  white  cells,  in  this  condition  they 
form  over  ninety  per  cent,  of  a  total  leucocyte  count, 
which  is  many  times  the  normal.  In  many,  at  least,  if  not 
in  all  cases,  there  is  an  absolute  decrease  in  the  number  of 
polymorphonuclear  cells;  eosinophiles  are  seldom  seen 
and  myelocytes  appear  only  in  rare  cases.  Hence  we 
have  a  blood  in  which  the  white  cells  are  almost  wholly 
of  lymphatic  origin.  Here  we  do  not  have  to  deal,  as  in 
the  myelogenous  blood,  with  the  presence  of  vast  num- 
bers of  cells  which  are  foreign  to  the  circulation  in  health, 
but  with  an  abnormal  increase  in  one  of  the  normal' types 
and  an  accompanj'ing  diminution  in  the  others.  From  a 
theoretical  standpoint  this  decrease  in  the  leucocyte  forms 
supposed  to  be  derived  from  myeloid  tissue,  is  of  great 
interest. 

The  lymphocytes  of  normal  blood  can  be  differentiated 
into  two  classes,  called  large  and  small  lymphocytes,  dis- 
tinguished from  one  another  not  alone  by  their  size  but 
also  by  their  staining  affinities,  the  small  being  about  five 
times  more  numerous.  In  Ij'mphatic  leukaemia  the  in- 
crease may  be  confined  wholly  to  one  or  the  other  of  these 
forms,  or  it  may  affect  both  of  them.  In  the  chronic  type 
the  small  lymphocyte  as  a  rule  predominates,  though  not 
invariably,  as  has  been  claimed. 

Acute  leukaemia,  however,  as  first  pointed  out  by 
Fraenkel,  is  characterized  by  the  great  preponderance  of 
the  large  lymphocytes,  and  this  most  interesting  fact  has 
been  made  the  basis  of  an  attempt  to  claim  a  different 
pathological  foundation  for  the  two  forms  of  the  disease. 
I  have,  however,  seen  chronic  lymphsemia  with  the  same 
blood  picture. 

The  lymphocytes  in  leuksemic  blood,  especially  those 
of  the  large  type,  frequently  stain  with  difliculty  and 
show  marked  degenerative  changes— evidence  of  the 
presence  of  dead  cells  within  the  circulation. 

Nucleated  red  cells  are  present  in  much  smaller  num- 
bers than  in  the  myelogenous  form,  not  more  than  would 
be  found  in  a  chronic  anaemia  of  the  same  severity.  In 
acute  leukaemia  a  few  megaloblasts  may  be  found  and 
occasionally  a  myelocyte.  When  the  anaemia  is  severe, 
poikilocytosis  and  polychromatophilic  changes  in  the  red 
cells  are  present. 

The  Bone  JMari'ow.  The  marrow  lesions  of  lymphatic 
leukfemia,  though  in  gross  extent  so  much  inferior  to  the 
glandular  changes,  are  certainly  of  equal  importance. 
The  typical  appearance  is  a  bright  red  or  grayish-red 
marrow,   which  may  encroach  somewhat  on  the  fatty 
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marrow,  but  does  not  show  the  rarefaction  of  surround- 
ing bone  and  increase  in  the  marrow  cavity  noted  iu  the 
"  pyoid  "  change  of  myelogenous  leukaemia,  f  o  the  eye 
there  may  be  no  alteration  visible.  Microscopically, 
however,  the  lymphadenoid  transformation,  as  Neumann 
has  named  it,"is  evident  at  once.  Lympliocytes  are  in 
great  abundance,  but  myelocytes,  eosinophiles,  etc.,  are 
less  conspicuous  than  normal.  This  cliange  is  undoubt- 
edly due  to  the  overgrowth  of  lymph  nodes  normally 
present  in  the  marrow,  as  has  been  conclusively  demon- 
strated by  Cornll  and  Neumann.  The  mechanical  inter- 
ference with  the  circulation,  shown  by  the  compression 
and  dilatation  of  vessels,  is  present  here,  as  are  also  the 
infiltrations  into  the  vessel  walls  described  by  Benda. 
These  may  be  agencies  favoring  the  escape  of  the  lym- 
phocytes into  the  circulation.  The  compression  of  the 
myeloid  tissue  by  the  hypertrophied  lymphoid  marrow 
offers  a  plausible  explanation  of  the  diminished  number 
of  polymorphonuclear  leucocytes  and  eosinophiles  in  the 
circulation  and,  to  my  mind,  constitutes  one  of  the 
strongest  arguments  for  their  myelogenous  origin.  Ten- 
derness of  the  bones  occurs  less  frequently  than  in  my- 
elogenous leukaemia. 

The  Spleen.  Enlargement  of  the  spleen  is  much  less 
pronounced  in  this  form  of  leuksemia,  but  is  fairly  con- 
stant, and  its  general  character  during  life  is  the  same  as 
that  of  the  splenic  tumor  of  myelogenous  leuksemia.  It 
never  encroaches  on  the  right  side  of  the  abdomen  and 
seldom  reaches  below  the  umbilicus.  In  acBte  cases  the 
enlargement  may  be  only  slight. 

The  nature  of  the  changes  found  after  death,  however, 
differs  markedly.  Instead  of  an  infiltration  with  myelo- 
cytes, etc.,  tliere  is  a  great  increase  in  the  lymphocytes 
throughout,  and  large  collections  of  tliera  arc  present. 
Tliere  is  not  so  much  connective-tissue  increase.  In- 
farcts, when  present,  are  of  smaller  size.  Hemorrhages 
and  pigment  accunnilations  are  present. 

The  Lymphatic  Olands,  These,  except  in  tlie  rare  cases 
mentioned,  in  whicli  the  changes  are  in  the  marrow  alone, 
are  enlarged,  and  as  a  rule  very  markedly  so.  "When  the 
disease  is  of  long  duration  the  neck  becomes  of  tremen- 
dous size  from  tlie  growth  of  the  cervical  chain.  Often 
the  increase  is  much  more  pronounced  on  one  side.  The 
glandular  tumors  are  of  varying  consistence,  but  usually 
soft.  They  do  not  tend  to  spread  out  into  the  surround- 
ing tissue  nor  to  merge  together.  Besides  the  superficial 
and  deep  lymph  nodes,  the  tonsils,  thymus  glands,  Peyer's 
patches,  and  the  solitary  follicles  of  the  intestine  may  be 
affected.  It  is  also  a  question  whether  the  lymphoid  in- 
filtrations in  the  various  organs  are  in  reality  such,  or 
whether  they  do  not  perhaps  represent  a  proliferative  ac- 
tion on  the  part  of  minute  resident  lymphatic  collections. 

During  life  the  glandular  tumors  cause  inconvenience 
but  not  actual  pain.  Rarely,  the  enlarged  bronchial  or 
mediastinal  glands  may,  like  other  tumors  within  the 
chest,  cause  pressure  upon  important  structures,  particu- 
larly a  bronchus,  with  serious  results. 

On  section  the  color  of  the  glands  is  pinkish  to  red  and 
fresli  hemorrhages  may  be  present.  Microscopically 
there  is  a  great  increase  in  the  collections  of  large  lympho- 
cytes, which  show  karyokinesis ;  the  small  lymphocytes 
arc  also  much  increased  and  are  closely  packed  together ; 
there  may  be  infiltrations  of  the  blood-vessels.  The  col- 
lections of  polymorphonuclear  leucocytes  and  myelocytes 
which  are  present  in  the  glandular  enlargements  of  my- 
elogenous leuksemia  are  not  found,  though  polymorpho- 
nuclear cells,  eosinophiles,  mast  cells,  and  macrophages 
are  scattered  here  and  there.  Fibroblasts  and  prolifer- 
ating endothelial  colls  are  present,  and  also  red  cells  col- 
lected in  small  extravasations.  Degenerations  in  the 
cells  are  not  infrequent. 

Other  Organs  and  Tissues.  The  lesions  in  the  non-hte- 
matopoietic  tissues  correspond  with  those  of  myelogenous 
leukasmia,  except  that  the  cells  composing  the  infiltra- 
tions are  lymphocytes  and  not  leucocytes  of  myelogenous 
origin.  These  infiltrations  are  most  frequent  in  the  liver, 
here  situated  in  the  periportal  spaces,  and  are  in  part  the 
cause  of  the  increased  size  of  the  organ.     They  also  occur 


in  the  kidneys,  stomach,  lungs,  serous  membranes,  retina, 
and  skin. 

The  disorders  of  function  in  like  manner  do  not  need  a 
separate  description,  the  essential  features  liaving  been 
considered  in  the  general  clinical  description.  The  great 
tendency  to  hemorrhages  in  acute  leuksemia  is  the  point 
of  most  importance. 

Causation. — Of  the  actual  cause  of  leuksemia  we  are 
still  wholly  ignorant.  The  several  hypotheses  concern- 
ing it  are  based  only  upon  other  theories  as  to  the  nature 
of  the  disease  processes,  and  will  be  discussed  in  that 
connection.  All  attempts  to  cause  the  disease  in  animals 
by  inoculations  of  the  blood  or  of  emulsions  of  thehsema- 
topoietio  organs  have  failed. 

Several  observers  have  described  bacterial  forms  as 
present  in  the  blood  during  life  in  isolated  cases,  but 
without  further  proof  of  any  causative  relationship. 

In  1899  LSwlt  reported  the  constant  presence  of  spor- 
ozoa  in  the  blood-making  organs  and  in  some  of  the  cir- 
culating leucocytes  of  a  number  of  cases  of  leukaemia. 
He  distinguished  two  forms:  one  associated  with  mye- 
logenous leuksemia,  the  other,  found  in  lymphatic  cases, 
acute  and  chronic,  in  Hodgkin's  disease  and  in  the  so- 
called  pseudo-leuksemic  Infantile  anaemia  of  von  Jaksch. 
He  classes  them  with  the  malarial  organisms  and  claims 
that  they  are  the  specific  causes  of  the  leukaemias,  each 
of  the  form  with  which  it  is  associated.  His  methods  of 
demonstrating  the  organisms,  however,  are  very  compli- 
cated and  were  not  disclosed  at  first,  and  the  experiments 
which  he  reports  as  successful  in  inoculations  of  leukaemia 
are  not  at  all  convincing.  His  results  so  far  have  lacked 
confirmation  by  other  observers.  They  are  of  interest 
especially  in  connection  with  the  present  investigations 
of  numerous  workers  into  the  parasitic  and  perhaps 
causative  nature  of  the  cell  inclusions  found  in  malignant 
growths. 

Nature  of  the  Leukmmic  Processes. — -Since  the  early  days 
of  active  controversy  between  Bennett  and  Virchow  the 
real  nature  of  the  disease  or  diseases  which  we  know  as 
leukaemia  has  been  one  of  the  great  debating  grounds  of 
modern  medicine.  Many  theories  have  been  advocated 
which  could  not  bear  a  close  analysis  and  were  soon 
abandoned.  Among  them  were  Bennett's,  that  it  is  a 
suppuration  of  the  blood;  Lowlt's,  that  it  is  due  to  a 
prolongation  of  the  lives  of  the  leucocytes  and  a  retarda- 
tion in  their  evolution ;  and  the  view  that  the  affection  is 
a  cancer  of  the  blood  itself.  The  opinions  which  deserve 
consideration  to-day  can  be  grouped  under  two  general 
hypotheses:  the  first,  originally  advanced  by  Virchow, 
tliat  the  disease  is  allied  to  the  malignant  tumors ;  tlie 
second,  that  the  process  is  an  infectious  one  and  the 
blood  condition  a  specific  leucocytosis.  According  to 
the  neoplasmio  theory  the  local  infiltrations  are  to  be  re- 
garded as  metastases,  while,  if  the  infectious  theory  be 
correct,  they  may  be  either  mechanical  depositions  or 
areas  of  local  leucocytosis  due  to  a  concentration  of  the 
chemotactic  influence  at  particular  points.  In  its  ful- 
minating course  acute  leukaemia  has  no  analogue  among 
the  malignant  tumors;  but,  on  the  other  hand,  the  close 
resemblance  between  chronic  lymphsemia  and  Hodgkin's 
disease,  as  well  as  lymphosarcoma,  is  much  more  easily 
interpreted  by  the  first  theory.  Neither  one  is  compe- 
tent to  explain  all  recorded  facts,  nor  need  we  suppose 
that  new  facts  will  not  arise  which  will  alter  our  concep- 
tions, not  only  of  the  leukaemic  processes,  but  also  of  the 
great  unsolved  mystery  of  the  tumors.  Experiments  on 
the  effect  of  long-continued  leucocytosis  upon  the 
hiiematopoietic  organs,  which  are  just  beginning  to 
be  carried  on,  should  also  throw  new  light  upon  this 
vexed  question. 

Among  the  attempts  to  explain  the  apparently  close 
connection  between  leukaemia  and  pseudo-leukaemia 
(Hodgkin's  disease),  Neumann's  theory  is  of  especial 
suggestiveness.  He  holds  in  general  to  the  neoplasmic 
nature  of  the  process,  but  teaches  that  "  if  the  pathologi- 
cal stimulus  to  proliferation  falls  first  or  alone  upon  the 
spleen  or  lymphatic  glands,  whose  elastic  capsules  ex- 
pand with  their  growth,  then  only  pseudo-leukaemia  re- 
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suits;  if  in  like  manner  the  bone  marrow  is  affected  and 
brought  to  a  condition  of  hyperplasia,  then  leukemia 
will  exist."  The  few  observations  of  lymphatic  leukae- 
mia without  enlargement  of  the  lymphatic  glands  or 
spleen,  especially  those  recently  reported  by  Pap  pen 
heim,  lend  considerable  support  to  tliis  conception 

magnom.— In  the  vast  majority  of  cases  the  diagnosis 
not  only  of  leukaemia,  but  of  the  exact  form  present  is 
one  of  the  easiest  problems  which  the  practitioner  en- 
counters, if  only  he  has  acquired  the  simple  technique 
needed  tor  the  examination  of  stained  blood  films  The 
character  of  the  blood  has  already  been  discussed  and 
will  not  be  reviewed  here.  Upon  it  depends  the  diagno- 
sis. Leuksemia  must  never  be  confounded  with  leuco- 
cytosis,  in  which  the  increase  Is  of  the  polymorphonu- 
clear leucocytes,  while  in  leukaemia  of  either  type  the 
mononuclear  cells  are  in  the  majority. 

An  acquaintance  with  the  clinical  features  of  the  dis- 
ease will  lead  to  a  suspicion,  of  its  existence  in  most  cases 
Extreme  enlargement  of  the  spleen  with  enlargement  of 
the  liver  is  so  much  more  common  in  myelogenous  leu- 
ksemia than  in  any  other  condition,  that  no  other  diagno- 
sis should  be  considered  until  a  blood  examination  has 
been  made.  The  importance  of  routine  blood  examina- 
tions in  all  cases  of  doubtful  nature  has  been  well  demon- 
strated. Were  this  practice  always  followed  the  diag- 
nosis of  chronic  malaria  would  be  less  frequent. 

In  acute  leuksemia  the  diagnosis  will  be,  as  a  rule, 
between  that  disease  and  an  acute  purpuric  aiIection| 
and  can  be  definitely  settled  only  by  finding  the  large 
lymphocytes  in  very  great  excess.  Where  considerable 
enlargement  of  the  lymph  nodes,  spleen,  and  liver  exists, 
there  is  little  danger  of  confusion. 

Chronic  lymphsemia  presents  so  exactly  the  external 
features  of  Hodgkin's  disease  that  only  a  blood  examina- 
tion can  give  the  clew  to  the  real  process.  In  Hodgkin's 
disease  and  in  sarcoma  of  the  lymphatic  glands  there  may 
be  a  leucocytosis  affecting  both  polymorphonuclear  cells 
and  lymphocytes,  or  a  lymphocytosis  of  slight  degree, 
and  here  a  careful  analysis  of  stained  specimens  is  neces- 
sary. A  hasty  examination  of  the  fresh  blood  might  lead 
to  the  diagnosis  of  leukaemia,  which  should  not  be  made 
except  on  the  evidence  of  a  predominance  of  lympho- 
cytes of  the  extreme  grade  described.  Infants  at  birth 
have  the  lymphatic  blood  picture,  without  increase  in 
the  total  leucocytes,  and  throughout  childhood  slight 
causes  will  produce  a  leucocytosis  of  quite  marked 
lymphatic  type.  This  fact  should  be  borne  in  mind 
when  cases  in  early  life  come  under  consideration.  A 
lymphocytosis  equalling  that  of  lymphatic  leuksemia  has 
been  very  rarely  observed  in  acute  infectious  diseases, 
especially  whooping-cough,  in  children,  but  the  condi- 
tion has  disappeared  immediately  with  the  subsidence  of 
the  sickness. 

The  ill-defined  pseudoleuksemic  anaemia  of  infants 
offers  some  possibilities  for  confusion  with  myelogenous 
leuksemia,  myelocytes  being  found  in  the  circulation, 
but  it  does  not  present  the  complete  polymorphous  blood 
picture  which  has  been  described. 

Rare  cases  of  metastatic  malignant  growths  in  the 
bone  marrow  and  multiple  myeloma  also  may  cause  the 
appearance  of  numerous  mj'elocy  tes  in  the  blood ;  but  no 
cases  are  as  yet  on  record  in  which  all  forms  of  mononu- 
clear granulated  cells  were  increased. 

Finally,  in  cases  of  leuksemia  under  treatment  or  dur- 
ing an  attack  of  intercurrent  disease,  the  diagnosis  may 
be  difficult  or  perhaps  impossible.  Here  the  standard  of 
comparison  should  be,  not  the  blood  in  health,  but  the 
blood  picture  of  a  non-leuksemic  subject  suffering  from 
the  disease  present. 

Prognosis. — As  has  been  said,  the  ultimate  recovery 
of  patients  suifering  from  this  disease  is  not  to  be  ex- 
pected. The  most  that  can  be  hoped  is  that  the  process 
will  remain  stationary  for  a  considerable  period,  or  will 
advance  but  slowly.  The  outlook  in  myelogenous  leu- 
kaemia is,  as  a  rule,  more  favorable  to  a  prolonged  course 
than  it  is  in  the  lymphatic  variety,  though  in  the  latter 
treatment  seems  more  apt  to  be  beneficial.    Acute  leukse- 


mia may  be  expected  to  kill  within  three  months  from 
the  onset  of  severe  symptoms. 

As  regards  the  deductions  which  can  be  drawn  from 
the  symptoms,  as  to  the  probable  duration  and  the  pres- 
ent condition  of  the  patient,  only  a  few  general  state- 
ments are  possible,  The  best  guides  are  the  extent  of 
emaciation  and  failure  of  strength  and  the  condition  of 
the  digestive  and  circulatory  organs.  The  total  number 
of  leucocytes  is  of  only  slight  significance,  but  a  steady 
increase  points  to  advance  of  the  disease.  The  actual 
size  of  the  spleen,  or  of  the  lymph  glands  in  lymphatic 
leukaamia,  is  of  equally  small  importance,  but  progressive 
enlargement  has  the  same  significance  as  a  constant  in- 
crease in  the  number  of  leucocytes.  The  converse  is  not 
necessarily  true,  and  patients  have  died  under  treatment 
with  far  lower  leucocyte  counts  than  in  an  earlier  stage 
of  their  sickness.  Diminution  in  the  size  of  the  spleen, 
in  the  absence  of  hemorrhages,  diarrhoea,  and  other  causes 
for  decrease  in  the  total  blood  volume,  is  usually  favor- 
able. Rapid  or  progressive  fall  in  the  number  of  red  cells 
is  a  serious  sign.  Cases  with  fever  are  apt  to  run  a  more 
rapid  course  than  afebrile  ones.  Symptoms  of  grave  im- 
port are  the  larger  hemorrhages,  dropsy,  and  pronounced 
nervous  disturbances.  Ulcerations  which  advance  in 
spite  of  treatment,  or  the  development  of  bronchitis, 
pneumonia,  or  severe  diarrhoea  in  the  later  stages,  may 
lead  quickly  to  a  fatal  issue. 

Treatment.— In  the  absence  of  any  knowledge  of  the 
true  cause  of  the  disease  or  a  thorough  understanding  of 
the  processes  at  work,  our  treatment  of  the  condition  it- 
self must  be  wholly  empirical.  The  only  drugs  which 
have  seemed  to  exert  any  influence  in  checking  the  prog- 
ress of  the  malady  are  arsenic  and  quinine.  LOwit,  on 
the  ground  of  his  supposed  finding  of  the  real  cause  in 
an  organism  allied  to  the  malarial  organism,  advocates 
the  use  of  quinine.  Arsenic  in  certain  cases  causes  a 
rnarked  fall  in  the  number  of  leucocytes  in  the  circula- 
tion, in  some  even  below  the  normal,  but  this  has  never 
been  followed  by  recovery,  though  in  all  probability  life 
has  been  prolonged.  Sooner  or  later  there  is  usually  a 
relapse  with  increasing  leucocytosis,  but  patients  have 
died  without  the  white  cells  rising  again  above  the  nor- 
mal number.  When  this  drug  is  given  it  should  be 
pushed  to  the  extreme  limit  of  tolerance  and  continued 
indefinitely.  This  of  course  subjects  the  patient  to  the 
danger  of  arsenical  poisoning. 

Removal  of  the  spleen  has  been  attempted  as  a  cura- 
tive measure,  but  with  a  fatal  result  in  most  cases.  Gen- 
eral opinion  holds  the  operation  unjustifiable,  and  when 
it  is  proposed  for  tumor  of  the  spleen  a  blood  examina- 
tion should  always  be  made. 

Feeding  with  splenic  tissue  and  other  animal  extracts 
has  no  empirical  or  rational  basis  and  can  be  expected 
to  produce  no  results  except  digestive  disturbance.  Dr. 
William  Bwart  has  recently  advised  inhalations  of  car- 
bonic acid  gas  and  reports  rapid  improvement  under  the 
treatment. 

Measures  of  real  importance  for  the  patient's  comfort, 
and  probably  not  without  influence  on  the  prolongation 
of  his  life,  are  attention  to  general  hygiene  and  the  treat- 
ment of  symptoms  as  they  arise. 

Patients  suffering  from  leuksemia  as  from  other  chronic 
diseases  should  so  regulate  their  lives  as  to  obtain  the 
maximum  of  enjoyment  and  usefulness  with  the  mini- 
mum of  fatigue.  Many  of  them  can  for  a  considerable 
time  continue  some  occupation  with  advantage.  Sun- 
shine and  fresh  air  are  beneficial.  The  food  should  be 
the  most  nourishing  that  can  be  digested.  Late  in  the 
disease  the  patients  are  confined  to  bed  and  the  digestive 
disturbance  makes  careful  regulation  of  the  amount  and 
character  of  the  food  necessary.  Laxatives  should  be 
given  with  special  care,  for  uncontrollable  diarrhoea  may 
be  the  result  of  their  injudicious  use,  and  this  same  cau- 
tion should  be  exercised  in  the  administration  of  any 
drugs  of  doubtful  utility.  Most  of  all  should  an  atmos- 
phere of  hopefulness  be  preserved,  one  of  the  most  im- 
portant adjuncts  to  the  treatment  of  any  incurable  dis- 
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Several  symptoms  require  special  treatment.  For  the 
anaemia,  beside  the  usual  iron  preparations,  bone  marrow 
(well  tolerated  when  frozen  as  a  kind  of  ice-cream)  may 
be  administered,  and  oxygen  inhalations  are  useful.  Of 
the  effect  of  the  newly  exploited  cacodylic  acid  on  the 
anaemia  of  this  disease  I  have  no  knowledge.  The  at- 
tacks of  perisplenitis  call  for  rest  in  bed  and  are  best  re- 
lieved by  the  local  application  of  cold,  preferably  the 
ice-water  coil.  Painting  with  iodine,  mercurial  inunc- 
tions, and  the  faradic  current  have  also  been  made  use  of 
to  reduce  the  size  of  the  spleen. 

Other  disturbances  should  be  treated  as  they  arise,  it 
being  always  borne  in  mind  that  we  cannot  look  for  a 
cure  of  the  disease,  and  therefore  that  we  must  make  the 
patient's  comfort,  for  the  remaining  short  term  of  his 
life,  our  first  consideration.  Theodore  G.  Janeway. 

LEVANT  FEVER.     See  Malta  Femr. 

LEVICO. — Two  mineral  springs  and  a  village  bear  this 
name,  in  Tyrol,  Austria,  just  north  of  the  boundary'  line 
of  Italy.  The  town  has  about  6,000  inhabitants  and  is 
situated  at  an  elevation  of  1,700  feet  above  sea-level,  on 
a  large  mound  of  shale  at  the  southern  slope  of  Monte 
Fronte  and  Monte  Canzana.  It  is  surrounded  by  the  beau- 
tiful mountain  scenery  of  the  southern  Tyrolese  Alps,  in 
the  picturesque  valley  of  Valsugana,  a  little  more  than  an 
hour's  ride  by  rail  from  Trent.  A  short  distance  up  the 
valley,  at  the  end  of  a  rather  steep  ascent,  are  two  beauti- 
ful lakes,  Caldonazzo  and  Levico,  the  source  of  a  small 
rivulet,  the  Brenta,  which  flows  down  the  valley,  and, 
after  attaining  considerable  size,  crosses  the  Venetian 
plain,  to  empty  into  the  Bay  of  Venice. 

The  mineral  springs  issue  from  two  grottoes  in  the 
side  of  Monte  Fronte  at  an  elevation  of  fully  3,000  feet 
above  the  sea.  They  are  known  as  the  Vetriolo  and  the 
Ocra  (or  Ocker),  and,  in  reference  to  the  comparative 
strength  of  their  waters,  as  the  weaker  and  the  stronger. 
The  most  remarkable  feature  of  the  waters  is  that  they 
contain  considerable  quantities  of  iron,  arsenic,  and  man- 
ganese, in  addition  to  many  other  mineral  salts.  Some 
analyses  show  also  free  acids.  One  thousand  parts  have 
been  found  to  contain : 


Cuprlc  sulphate 

rerric  sulphate 

Ferrous  sulphate 

Manganese  sulphate. 
Aluminum  sulphate. 
Magnesium  sulphate 

Calcium  sulphate 

Sodium  sulphate 

Arsenious  a«ld 


Vetriolo. 


0.0470 

1.3310 

>0290 

0.4008 

Trace. 

.8428 

.1504 

.2630 

1.0520 

.1320 

.0120 

.0008 

.0099 

There  are  also  small  quantities  of  the  oxides  of  iron, 
aluminum  and  manganese,  and  some  free  carbonic  acid 
gas. 

The  water  has  been  found  beneficial  in  all  conditions 
for  which  iron  and  arsenic  are  indicated,  hence  in  the 
different  forms  of  anaemia,  chlorosis,  neuralgia,  and  other 
nervous  affections,  especially  hysteria,  neurasthenia,  and 
chorea,  in  skin  diseases,  in  uterine  and  ovarian  affections, 
and  in  gastro-intestinal  disorders. 

At  the  springs,  only  the  weaker  water  is  administered 
internally,  the  stronger  being  used  for  bathing.  Both 
are  generally  diluted  with  pure  spring  water  in  propor- 
tions prescribed  by  the  attending  physicians.  Both 
waters  are  bottled,  however,  and  are  on  sale  in  all  parts 
of  the  world.  The  patient  is  directed  to  begin  with  one 
tablespoonful  of  the  weaker  water,  well  diluted,  or  a 
third  as  much  of  the  stronger,  morning  and  evening. 
The  dose  is  increased  every  third  or  fourth  day  until 
three  tablespoonfuls  are  taken  after  each  meal. 

In  the  bathing  institutions  at  Levico  there  are,  in 
addition  to  the  srdinary  baths,  all  facilities  for  special 
hydrotherapy,  massage,  and  all  forms  of  electrical  treat- 
ment. James  M.  French. 


LEVULOSE.    See  Siujar. 

LEYSIN,  SWITZERLAND.— This  mountain  village  is  a 
high-altitude  resort,  4, 150  feet  above  the  sea-level,  situ- 
ated in  Western  Switzerland  at  the  junction  of  the  Or- 
mont  and  Rhone  valleys,  a  few  miles  from  the  eastern 
end  of  Lake  Geneva.  It  is  easily  reached  from  Paris  by 
rail  to  Lausanne  and  Aigle,  and  thence  by  diligence  and 
an  electric  road. 

Pulmonary  tuberculosis  is  the  principal  disease  treated 
at  this  resort,  although  the  climate  is  recommended  for 
bronchial  asthma,  chronic  bronchitis,  anaemia,  convales- 
cence from  pneumonia  and  pleurisy,  neurasthenia,  tu- 
berculous conditions  in  children,  and  obstinate  dy.spepsia. 
The  climate  is  favorable  for  a  continuous  residence  the 
year  through.  The  peculiarities  of  a  high-altitude  cli- 
mate, such  as  have  been  described  under  Davos  and  else- 
where in  the  Handbook,  are  exhibited  at  Leysin:  a 
comparatively  dry,  pure  atmosphere,  a  large  amount  of 
winter  sunshine,  freedom  from  mists  and  high  winds,  and 
intense  solar  radiation,  characteristic  of  the  attenuated 
air  of  altitudes.  The  meteorological  data  are  similar  to 
those  given  under  Davos.  The  average  winter  temper- 
ature, however,  is  somewhat  higher  than  that  at  Davos, 
ranging  from  a  minimum  of  21.7°  F.  to  a  maximum  of 
35.6°  F.  at  7  A.M.,  and  from  a  minimum  of  35.8°  F.  to  a 
maximum  of  39. 1°  F.  at  10  a.m.  The  lowest  temperature 
observed  was  —2"  P.'  The  sun  temperature  in  winter  is 
between  86°  F.  and  122°  F. ,  while  the  ordinary  tempera- 
ture is  between  32°  and  50°  F.  The  mean  relative  humid- 
ity for  the  five  winter  months,  November  to  March  in- 
clusive, for  the  three  winters  1887-90,  was  61.9  per  cent. 
There  are  on  an  average  from  five  to  five  and  a  quarter 
hours  of  sunshine  a  day,  though  the  possible  daily  inso- 
lation is,  of  course,  greater.  The  total  number  of  hours 
of  sunshine  for  the  five  winter  months  from  1887-90,  was 
as  follows:  1887-88,  483.70  hours;  1888-89,  601.05  hours; 
1889-90,  737.6  hours,  or  a  little  over  four  hours  a  day. 

In  the  four  years  1887-90  the  percentage  of  calm  days 
(absence  of  wind)  was  81.  Wind,  therefore,  is  the  ex- 
ception. The  prevailing  direction  of  the  wind  is  from 
the  southwest  and  southeast.     Fog  or  mist  is  rare. 

Leysin,  then,  well  fulfils  the  conditions  of  a  high-alti- 
tude health  resort,  which  are:  (a)  purity  of  the  atmos- 
phere; (b)  dryness;  (c)  absence  of  wind;  (d)  intense  in- 
solation; (e)  low  temperature;  (/)  diminished  barometric 
pressure. 

Above  the  village  of  Leysin,  which  is  itself  situated  on 
a  plateau,  is  the  plateau  of  Feydey,  610  feet  higher,  and 
here  is  situated  a  sanatorium  with  a  large  annex.  To 
the  north,  northeast,  and  northwest  rise  chains  of  moun- 
tains which  afford  protection  from  the  winds  blowing 
from  these  directions.  The  sanatorium  is  situated  on  the 
border  of  great  forests  of  fir  trees  which  clothe  the  moun- 
tain sides.  In  front  of  the  sanatorium  is  a  great  terrace 
looking  toward  the  south,  and  affording  a  wide  and  ex- 
tended view.  This  sanatorium,  which  with  its  annex, 
has  one  hundred  and  forty  chambers,  is  equipped  with 
all  the  appliances  for  modern  sanatorium  treatment,  and 
is  under  skilful  medical  direction.  The  tuberculous  who 
are  most  likely  to  improve  in  this,  as  in  all  high-altitude 
health  resorts,  are  those  whose  general  condition  is  good, 
and  in  whom  the  involvement  of  the  lungs  is  not  too  ex- 
tended or  active,  as  indicated  by  continuous  pyrexia. 
The  best  time  of  the  year  in  which  to  begin  a  residence 
in  Leysin  is  in  August  or  September. 

As  has  been  mentioned  above,  the  "cure"  can  be  con- 
tinued the  year  through,  though  for  those  who  spend  the 
winter  in  the  south  Leysin  affords  a  favorable  summer 
climate.  There  are  many  attractive  mountain  excursions 
about  Leysin,  and  in  the  winter  there  are  skating  and  to- 
bogganing. There  are  Catholic  and  Protestant  churches, 
shops,  and  attractive  chalets  which  can  be  hired  for  the 
season.     The  postal  and  telegraphic  facilities  are  good. 

To  one  desiring  to  take  the  high-altitude  cure  in  a  well- 
conducted  sanatorium  and  at  the  same  rime  gain  a  knowl- 
edge of  French  and  French  people,  Leysin  can  be  recom- 
""ended.  Edwwrd  0.  Otis. 
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riG.  3193.— Sanatorium  of  Leysln  (4,800  feet  above  sea-level). 


LIBERTY,    SULLIVAN    COUNTY,    NEW     YORK.- 

SuUivan  County  occupies  a  position  near  the  summit  of 
the  eastern  water-shed  of  the  Delaware  River,  south  of 
the  Catskill  Mountains  at  a  point  where  the  boundanes 
of  New  York,  New  Jersey,  and  Pennsylvania  meet.  The 
country  is  beautiful,  hilly,  but  not  wild;  it  is  devoted 
to  dairy  farms  and  supports  a  prosperous  community. 
There  are  no  large  bodies  of  water  near,  no  swamps  or 
stagnant  water-courses,  and  rapid  drainage  gives  to  the 
air  a  dryness  not  found  in  the  lake  region  or  at  the  sea- 
board The  soil  in  the  lower  levels  is  a  loam  with  a 
moderate  amount  of  clay,  but  on  the  hillsides  it  is  more 
porous.  The  range  of  temperature  is  great;  there  are 
usually  four  months  of  sleighing,  the  snow  which  falls  m 
November  remaining  dry  and  hard  through  March,  i.  he 
mean  annual  temperature  is  44°  F.,  and  the  mean  annual 
rainfall  about  fifty  Inches. 

The  death  rate  for  Sullivan  County  and  for  Delaware 
County  adioining  is  the  lowest  in  the  Slate,  being  about 
one-third  that  of  New  York  City.  The  native  popula- 
tion is  of  hardy  Dutch  stock  with  very  little  forpign 

''^The  neighboring  towns  of  Liberty  Falls.  Fallsburg, 
Woodburne,  Youngsville,  ParksvilleNeyersink  Monti- 
cello,  and  HurleyviUe,  although  not  quite  so  high  as 
Liberty  (elevation  1,600-3,200  feet),  share  m  g^ea*  mea^^ 
ure  its  natural  advantages  and  are  attractive  for  summer 

T6SidGIlC6  rw^ 

As  a  winter  resort  Liberty  is  attractive.  There  are 
about  one  hundred  hotels  and  pnvate  Noises  that  afiord 
accommodations  during  the  summer  Access  is  by  the 
New  York,  Ontario,  and  Western  Railway  m  about  tour 

'°L[Lir-s -^et?d  by  the  late  Dr.  Alfred  L.  Loomis 


as  the  site  of  the  sanatorium  which  now  bears  his 
name.  This  institution  was  opened  in  1896  and  has 
been  liberally  equipped  for  the  treatment  of  tuber- 
culous patients.  There  are  two  departments:  one  for 
patients  paying  from  fifteen  to  thirty  dollars  weekly, 
and  a  charitable  annex  for  patients  paying  five  dol- 
lars weekly.  Special  arrangements  can  be  made  for 
private  cottages  and  suites.  There  are  at  present  nine- 
teen buildings  with  a  total  capacity  of  125.  Only 
those  patients  are  desired  who  are  in  the  early  stages 
of  consumption,  and  to  whom  a  residence  of  a  num- 
ber of  months  in  the  sanatorium  promises  a  complete 
cure  or  such  an  improved  condition  that  they  can  re- 
turn to  their  homes  and  be  able  to  carry  on  their  work. 
Both  men  and  women  are  admitted.  Patients  are  re- 
quired to  remain  at  least  eight  hours  a  day  out  of  doors 
unless  excused  on  account  of  sickness  or  during  rainy 
weather.  Climate  is  not  wholly  relied  upon  in  the 
treatment  of  patients,  for  use  is  made  of  appropriate 
medical  treatment  as  well.  There  is,  in  connection  with 
the  sanatorium,  a  training  school  for  nurses  which  edu- 
cates them  in  ministering  to  the  special  needs  of  tuber- 
culous patients. 

Liberty  has  acquired  a  wide  reputation  tor  the  treat- 
ment of  pulmonarv  tuberculosis  on  account  of  the  success 
of  this  sanatoriuni,  but  during  the  past  year  local  senti- 
ment has  been  aroused  against  the  consequent  influx  _ot 
visitors  having  this  disease.  The  village  authorities 
have  passed  a  regulation  prohibiting  the  maintenance  ot 
any  institution  or  house  for  the  reception  of  patients  bay- 
ing tuberculosis  within  the  limits  of  the  village.  Ihe 
Loomis  Sanitarium,  at  a  distance  of  two  miles  from  the 
station,  does  not  fall  under  this  restriction. 

Gvy  Etnsdale. 
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LICHEN.— The  term  lichen,  as  applied  to  diseases  of 
the  skin,  has,  until  comparatively  recently,  been  looselj' 
given  to  a  variety  of  cutaneous  eruptions,  characterized 
by  itching  papules  of  a  chronic  type.  Reminders  of  this 
loose  nomenclature  are  found  in  tlie  terms,  still  occasion- 
ally employed,  lichen  tropicus  (miliaria  rubra),  lichen 
simplex  (eczema  papulosum),  lichen  urticatus  (a  vari- 
ety .of  erythema  exudativum  multiforme),  and  lichen 
scrofulosorum. 

French  writers  of  to-day  use  the  term  lichenification 
to  describe  a  condition  of  the  skin  found  as  a  sequel  to 
long-continued  inflammations  of  various  sorts.  It  is 
characterized  by  the  appearance,  particularly  at  the 
various  joints,  of  small,  flat-topped  papules,  resembling 
more  or  less  closely  those  of  lichen  planus.  It  is  not  a 
definite  disease,  runs  no  characteristic  course,  and  in  this 
country  would  be  considered  merely  a  form  of  papular 
eczema. 

As  now  understood,  the  term  lichen  includes  two  dis- 
eases only,  and  the  identity  of  these  two  has  been  af- 
firmed by  some  dermatologists.  The  first  variety,  lichen 
planus,  is  not  extremely  rare,  but  is  by  no  means  one  of 
the  common  diseases  of  the  skin.  The  second,  lichen 
ruber  acuminatus,  is  one  of  the  most  infrequent  of  the 
dermatoses.  Typical  cases  of  these  diseases  are  markedly 
diiferent  from  one  another,  but  atypical  cases  are  some- 
times seen,  which  present  characteristics  of  both. 

Lichen  Pl.vnus. — A  typical  case  of  lichen  planus  be- 
gins upon  the  flexor  surfaces  of  both  foreai-ms,  or  upon 
the  sides  of  the  abdomen,  with  moderate  itching  or  tin- 


FIG.  3194.— Lichen  Planus.    (A.  B.  Robinson.) 

gling  sensations,  followed  in  a  few  days  by  an  eruption  of 
small,  flat-topped,  thickly  clustered,  highly  distinctive 
papules.     They  are  fairly  uniform  at  first,  each  being 


of  about  the  size  of  the  head  of  a  pin.  Each  is  separated 
from  the  others  by  normal  skin.  But  their  most  striking 
characteristics  are  their  color  and  shape.  At  first  dull 
crimson  in  hue,  they  later  assume  a  violet,  purple,  or 
lavender  tint,  which  is  so  different  from  that  of  any  other 
eruption  that  the  diagnosis  may  often  be  made  from  it 
alone.  The  shape  of  the  papules,  too,  is  highly  charac- 
teristic. Each  has  a  flat  top,  with  just  the  suggestion  of 
a  dimple  near  its  centre,  and  perpendicular  sides,  with 
angular  corners.  Another  feature  of  the  individual  pap- 
ule which  attracts  attention  is  a  'peculiar  waxy  she^n, 
especially  noticeable  when  viewed  from  one  side. 

The  disease  does  not  continue  indefinitely  to  retain  its 
original  discrete  character,  for  there  is  a  decided  tendency 
for  the  papules  to  grow  in  size,  until  some  are  as  large  as 
a  bean,  and  consequently  they  crowd  one  another  for 
space.  When  two  papules  meet,  they  coalesce  into  one, 
and  thus  often  patches  are  formed,  of  most  irregular 
outline,  corresponding  to  the  angular  edges  of  the  outer- 
most papules.  Sometimes  finger-like  projections  from 
the  main  patch  will  extend  beyond  its  border,  and  almost 
always  some  discrete  papules  of  the  original  tj'pe  will  be 
seen  outlying.  The  waxy  appearance  of  a  patch  thus 
formed  is  very  characteristic,  as  is  the  violaceous  color. 
Sooner  or  later,  however,  the  waxy  roof  is  apt  to  be  re- 
placed by  a  delicate  layer  of  the  whitest  scales,  glisten- 
ing and  very  thin,  but  there  is  never  the  abundant  des- 
quamation seen  in  psoriasis. 

Other  localities  than  those  mentioned  may  be  first 
affected,  or  be  attacked  later,  notably,  the  sides  of  the 
neck,  the  penis,  and  the  lower  limbs.  The  disease  is 
even  sometimes  found  upon  mucous  membranes,  where 
it  generally  takes  the  form  of  white  spots  or  streaks. 
The  face  is  usually  free  from  the  disease.  Young  adults 
are  the  most  frequent  suiferors.  Sometimes  the  earliest 
papules,  instead  of  being  as  small  as  the  head  of  a  pin, 
are  larger,  and  rarely  the  papules  are  so  thicklj'  clus- 
tered from  the  first  as  to  form  practically  one  patch. 

Lichen  planus  is  usually,  but  not  always,  a  symmetri- 
cal disease.  It  generally  Itches,  and  sometimes  this 
symptom  is  a  most  annoying  feature.  Rarely,  however, 
is  the  itching  severe  enough  to  cause  the  patient  to  lacer- 
ate his  skin  by  scratching,  as  is  the  case  with  eczema. 

The  disease  is  a  chronic  one,  but  has  an  inherent  ten- 
dency to  recover  in  the  course  of  a  year  or  two.  As  it 
approaches  a  cure,  the  color  of  the  patches  becomes 
darker,  the  elevation  is  less  marked,  and  eventually  only 
a  brown  stain  is  left,  which  disappears  slowly. 

Upon  the  lower  limbs,  and  occasionally  elsewhere,  one 
sometimes  sees  the  phenomenon  of  the  patches  losing 
their  distinctive  characteristics  and  becoming  verrucous. 

Etiology. — The  causes  of  this  disease  are  shrouded  in 
mystery.  Usually  it  is  seen  In  youth  or  middle  age.  Its 
symmetrical  character,  and  its  occasional  linear  arrange- 
ment, suggest  a  nervous  origin.  Digestive  and  uterine 
disturbances  have,  in  individual  cases,  been  assigned  as 
causes.  In  the  majority  of  cases,  however,  no  cause  can 
be  determined. 

Pathological  Anatomy.— The  pathological  conditions 
found  upon  microscopical  examination  of  Individual 
papules  may  be  summarized  as  a  cellular  infiltration  into 
the  corium,  generally  about  a  sweat  duct,  followed  later 
by  a  marked  thickening  of  the  rete. 

Diagnosis. — Lichen  planus  is  liable  to  be  confounded 
with  eczema,  psoriasis,  or  syphilis.  From  eczema  it  is 
distinguished  by  its  shai'p  outline  and  angular  configura- 
tion, by  its  color  and  the  waxy  appearance  of  its  roof, 
and  more  especially  by  a  study  of  the  outlying  papules. 
From  psoriasis  it  differs  in  showing  no  tendency  to  clear 
up  in  the  centre,  in  its  location  upon  flexor  instead  of 
extensor  surfaces,  in  its  comparatively  slight  scaling,  and 
in  its  color.  Prom  a  superficial  tubercular  syphilide, 
which  might  be'  suggested  by  the  general  arrangement 
and  color  of  a  patch  of  lichen  planus,  the  latter  disease 
is  to  be  distinguished  by  its  failure  to  leave  scars  or  to 
clear  up  in  the  centre,  by  its  unresponsiveness  to  specific 
treatment,  and  by  the  absence  of  other  signs  of  syphilis. 

Treatment. — The  treatment  of  lichen  planus  is  very 
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unsatisfactory,  since  we  do  not  know  its  cause.  Any 
erroi-  of  healtli,  especially  any  nervous  derangement,  must 
receive  especial  attention.     Digestive  disturbances  and 


FIG.  3195.— Lichen  Planus.     (A.  R.  Robinson.) 

sexual  disorders  should  be  set  right.  But  these  sugges- 
tions are  equally  applicable  to  the  treatment  of  a  1  dis- 
eases of  the  skin.  In  the  beginning  of  hchen  planus, 
when  the  disease  is  acute,  alkaline  diuretics,  and  soothing 
applications,  such  as  lotio  nigra,  calamine  lotion,  and 
Lassar's  paste,  will  modify  its  intensity.  In  chronic 
cases,  arsenic,  pushed  to  the  Umit  of  tolerance,  and  aided 
by  stimulating  applications,  such  as  green  soap,  tar  (lU 
to  20  per  cent  ),  carbolic  acid  (5  per  cent.),  and  bichloride 
of  mercury  (0.1  per  cent.),  will  hasten  the  disappearance 

°^Liche7r™er  AcuMmATUS.-The  second  disease 
mentioned  above,  lichen  ruber  acummatus,  was  first  de- 
scribed by  Hebra  as  a  necessarily  fatal  affection.  J^ul- 
?her  obse^-vation  has  established  the  fact  that  a  milder 
form  exists,  which,  while  exceedingly  chronic,  may  re- 
sult in  recovery. 


A  typical  case  begins  with  a  profuse  eruption  of  piu- 
head-sized  papules,  scattered  quite  generally  over  the 
entire  body.  Each  papule  is  firm,  and  capped  with  a  lit- 
tle epidermic  plug  of  horny  consistency,  so  that 
when  the  linger  is  passed  over  a  surface  thus 
affected  the  patch  feels  like  a  nutmeg  grater. 
„  '  Each  papule  is  pink  or  red  in  liue,  and  all  are 

of  aliout  th(!  same  size.  In  some  localities,  such 
as  the  flexures  of  the  joints,  the  abdomen,  the 
sides  of  the  neck,  and  the  middle  of  the  l)ack, 
the  papules  are  nioi'c  tl)ickly  aggregated  than 
elsewhere.  The  individual  papules  do  not 
grow  larger,  but  the  eruption  of  similar  pap- 
ules continues,  until  in  some  places  they  are 
so  crowded  together  as  to  give  the  impression 
of  one  broad  lesion.  When  this  condition  is 
reached,  the  skin  is  much  thickened,  and,  in 
places  where  there  is  much  motion,  as  in  the 
Hcxures  of  the  joints,  deep  and  painful  fis.sures 
may  form.  Over  such  a  patch,  a  peculiar  des- 
quamation finally  occurs,  thin,  snow-white 
scales  being  gradually  cast  off  and  replaced 
by  others. 

"Not  all  portions  of   the  body  undergo  this 
characteristic   change,  for  in  some  places  the 
thickening  of  the  integument  is  the  main  feat- 
ure, and  the  desquamation  is  not  very  notice- 
able.    Upon  the  face  and  hands,  the  thickened 
skin   finally  seems  to  undergo   absorption,    leaving  an 
atrophic  co'uditiou  behind,  with  a  tendency  toward  con- 
traction.    Upon  the  palms  and  soles,  the  skin  is  greatly 
thickened.     The  integument  now  resembles  parchment, 
the  eyehds  may  be  everted,  the  fingers  bent  like  claws. 

From  the 
first,  itch- 
i  11  g,    moi-e  /; 
or  less  pro-  ; 
nounced,  is 
almost     al- 
waj's  pres- 
e  11 1.     T  h  e 
patient  becomes 
emaciated     and 
weakened  as  the 
disease    pro- 
gresses,    and 
finally,  in  most 
cases,     dies     of         ~  ; 
exhaustion. 

This     severe 
type  of  lichen  ruber  is 
not  often  observed  in 
America,  but  a  milder 
form   of     the   disease, 
which  the  French  call 
pityriasis  rul)ra  pilaris, 
has    been     not     infi-e- 
quently    seen.     It  be- 
gins ill  the  same  way 
as  the  severe  form,  but 
when    it    has   reached 
the   stage  of    agglom- 
eration    into    patches, 
many  of  the  individual 
papules     located    out- 
side  the   main    lesions 
become    absorbed. 
Then  the  general  sur- 
face    presents    a   red- 
dened,   slightly    scaly 
appearance,   resem- 
bling that   of   chronic 
eczema,    and     this     is 
especially      noticeable 
upon     the     face     and 
hands.     Upon    the 
trunk  or  limbs  are  one 
or    several    of     the 
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patches  described  above,  thickened,  rough,  sharply  out- 
lined, and  covered  by  papery,  snow-white  scales.  The 
scales  may  eventually  be  cast  off,  and  then  the  natural 
lines  and  furrows  of  the  skin,  vastly  exaggerated,  give 
the  patch  a  markedly  rugous  appearance.  The  shape 
of  these  patches  is  sometimes  grotesque,  bands,  angular 
lines,  and 
stellar  radi- 
ations pro- 
jecting out 
from  the 
main  area. 

Etiology. 
— The  caus- 
a  t  i  o  n     of 
lichen  ru- 
ber,   as     of 
lichen     pla- 
nus,  is   un- 
known.     It 
usuall)'     affects 
young      adults 
but    no    age    is 
exempt.  A  fatal 
termination  is  to 
be   expected 
though    some 
cases    have    been    le 
ported  as  cured.    Even 
where  marked  amelio- 
ration    has    occurred, 
the  disease  has  gener- 
ally   relapsed,    sooner 
or   later,   and  the    pa- 
tient has  died  of  ma- 
rasmus. 

Pathological  Anato- 
my.— The  pathological 
condition  is  found  to 
be  a  paratypical  kera- 
tinization  of  the  horny 
layer,  most  marked 
about  the  hair  follicles. 
Later,  there  are  a  cellu- 
lar infiltration  and 
thickening  of  the  retc. 
Diagnoiis.  — The  dis- 
ease is  sufficiently  char- 
acteristic to  prevent  its 

being  confounded  with  other  affections,  if  its  history 
borne  in  mind.  Yet  in  certain  stages  it  might  be  m 
taken  for  eczema,  psoriasis,  or  lichen  planus. 

The  condition  of  the  hands  and  face,  when  the  disease 
lias  lasted  a  long  time,  is  very  similar  to  that  seen  in 
chronic  eczema.  But  the  presence  of  horny  papules  on 
other  parts  of  the  body,  and  often  the  existence  of  thick- 
ened patches  covered  with  thin  white  scales,  will  suggest 
the  diagnosis. 

From  psoriasis  the  squamous  patches  may  be  differ- 
entiated by  the  less  marked  scaling,  the  absence  of  an 
annular  arrangement,  the  failure  to  clear  up  in  the  cen- 
tre, the  avoidance  of  the  usual  sites  of  predilection,  and 
the  recognition  of  horn-capped  papules  outside  the  main 
patches. 

Lichen  planus  differs  from  lichen  ruber  in  its  flat- 
topped,  angular  papules,  its  waxy  sheen,  its  violaceous 
color,  its  limited  area,  and  its  tendency  to  get  well. 

Treatment. — When  the  exceedingly  chronic  nature  of 
this  disease  is  remembered,  and  its  tendency  toward  a 
fatal  termination,  it  will  be  seen  that  the  treatment  is 
very  unsatisfactory.  The  best  chance  for  recovery  lies 
in  arsenic,  which  should  be  pushed  to  the  point  of  pro- 
iucing  slight  symptoms  of  poisoning,  and  sliould  be 
continued  for  a  long  time.  Crocker  thinks  that  pityria- 
sis rubra  pilaris,  which  has  been  considered  in  this'arti- 
de  as  .synonymous  with  the  milder  forms  of  lichen  rul)er 
icuminatus,  should  never  be  treated  with  arsenic,  but 
ioes  well  under  pilocarpine.     Tonics,  and  a  mode  of  life 
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calculated to  improve  the  general  condition,  are  indispen- 
sable adjuncts  to  the  treatment.  Externally,  for  the  gen- 
eralized eruption,  alkaline  baths  (such  as  bicarbonate  of 
soda,  live  ounces  to  thirty  gallons  of  water);  for  the 
patches,  oil  of  Cade  (10  to  20  per  cent.),  pyrogallic  acid 
(10  per  cent.),  and  ammoniated  mercury  (10  per  cent.) 
are  advised.  The  illustrations  accompanying  this  article 
are  from  the  collection  of  Prof.  A.  R.  Robinson,  of  New 
York.  R.  A.  McDonnell. 

LICHEN  SCROFULOSORUM.  — (Synonyms:  Acne 
cachecticorum  (Hebra,  Kaposi),  acne  scrofulo.sorum  [Col- 
cott  Fox],  folliculitis  scrofulosornm  [Unna].) 

Symptomatology. — Hebra's  original  description  is  one 
of  the  feU'  classics  in  dermatology  which  have  stood  the 
test  of  time.  It  runs  somewhat  as  follows.  The  erup- 
tion consists  of  small,  acuminate  papules,  varying  in  size 
from  a  point  which  is  barely  visible  to  an  object  the  size  of 
apin'shead.  They  are  a  bright  red  in  color  at  first,  fading 
gradually  until  they  differ  very  little  from  the  surround- 
ing skin  in  tint.  Slight  pigmentation  is  generally  left 
after  their  disappearance.  A  minute  scale  forms  on  the 
summit  of  each  papule  during  involution,  the  desquama- 
tion becoming  more  prominent  as  the  end  approaches. 
The  papules  occur  in  groups,  circles,  or  segments  of  cir- 
cles, with  little  tendency  to  coalescence.  This  grouping 
is  due  to  their  localization  about  the  lanugo  hair  follicles. 
The  life  of  each  papule  varies  from  a  few  weeks  to  five 
or  six  months,  but  the  tendency  to  relapse  makes  the 
duration  of  the  disease  most  uncertain.  The  site  of  elec- 
tion is  the  lower  part  of  the  trunk,  especially  along  the 
flanks,  spreading  from  them  in  rare  cases  over  the  whole 
bod}^  on  to  the  neck,  the  thighs,  and  upper  arms.  As  a 
rule,  progress  is  arrested  at  the  axillae  and  groins.  There 
are  no  subjective  symptoms. 

Complications  may  change  the  appearance  of  the  skin 
somewhat.  The  papules  show  occasionally  a  central 
comedo,  which  may  become  pustular,  as  in  true  acne. 
These  lesions,  which  have  been  known  to  appear  on  the 
face,  constitute  what  has  been  called  the  acne  of  cachec- 
tic infants.  The  skin  may  show  evidence  of  malnutrition 
in  the  form  of  branny  scaling  between  the  papules, 
punctate  follicular  hemorrhage,  and  an  eczematoid  der- 
matitis, usually  pustular,  about  the  genitals.  Not  infre- 
quently there  is  an  acroasphyxia.  In  young  children  the 
disease  may  occur  on  the  limbs  without  attacking  the 
bod}^  Involvement  of  the  extremities  is  much  more  com- 
mon than  in  adults,  but  pustulation,  on  the  other  hand, 
is  less  frequent. 

Etiology. — Lichen  scrofulosornm  is  a  disease  of 
youth;  the  youngest  recorded  case  was  in  a  child  of 
eleven  mouths,  the  oldest  in  a  person  of  thirty  years. 
Males,  at  least  in  German  lands  which  furnish  by  far  the 
largest  number  of  cases,  are  more  subject  to  it  than  fe- 
males. The  chief  point  in  its  etiology  is  the  relationship 
to  tuberculosis.  According  to  Austrian  statistics,  over 
ninety  per  cent,  occur  in  the  tuberculous.  Pulmonary 
disease  is  not  so  common  a  complication  as  the  condition 
called  scrofulosis,  evidenced  chiefly  by  lymphadenitis, 
bone  disease,  and  tuberculous  ulcerations  of  the  skin 
(scrofuloderma).  At  times  no  such  lesion  is  discoverable 
and  there  is  no  family  history  of  tuberculosis. 

Of  recent  years  much  has  been  written  of  this  and 
kindred  affections,  such  as  erythema  induratum  scrofu- 
losornm, and  the  controversy  over  their  etiology  has  been 
more  or  less  bitter,  not  to  say  personal.  One  party  holds 
that  the  appearance  of  the  papules  is  caused  by  circulat- 
ing toxins;  the  other,  that  the  tubercle  bacillus  is  di- 
rectly responsible.  No  one  has  the  hardihood  to  deny 
the  connection  with  tuberculosis.  Out  of  a  large  num- 
ber of  animal  inoculations  with  the  tissue,  only  three  have 
been  reported  as  successful.  Jacobi  (Congress  of  Ger- 
man Dermatological  Societies,  1892,  p.  69)  is  the  only 
writer  who  has  found  the  tubercle  bacillus  in  the  lesion; 
Darier,  Miclielson,  and  Sack  have  failed  after  diligent 
search.  _  Pelizarri  thinks,  in  spite  of  his  single  success  in 
inoculation,  that  the  positive  findings  indicate  only  a  con- 
tamination in  a  soil  prepared  by  the  toxins.     Hallopeau 


REFERENCE   HANDBOOK   OF   THE   MEDICAL   SCIENCES    M**'®"  Scrofulosorum. 

Ijlte  Insurance  Exam's. 


in  1892  announced  that  injection  of  tuberculin  produced 
a  perifollicular  lesion  resembling  the  lichen,  and  Schwen- 
inger and  Buzzi  (MonatsJiefte  f.  prakt.  Derm.,  vol.  xi., 
1890,  p.  581)  have  confirmed  his  observation.  Jadassohn 
and  tlie  Vienna  school,  Kaposi  at  the  head,  are  convinced 
that  the  disease  is  non-bacillary. 

HiSTOPATHOLOaT. — The  lesion  is  a  perifollicular,  pro- 
ductive tuberculosis.  The  cutis  shows  an  irregular  for- 
mation of  miliary  tubercle,  consisting  of  exuded  elements 
in  the  shape  of  lymphocytes  and  plasma  cells,  epithelioid 
cells  derived  from  fibroblasts  and  endothelium,  and  giant 
cells  of  the  Langhans  type  with  peripherally  arranged 
nuclei.  Coagulation  necrosis  and  caseation  are  common. 
The  new  tissue  is  non-vascular.  There  may  be  made  out. 
at  times,  even  in  areas  of  caseation,  a  delicate  reticulum 
formed  of  the  remains  of  the  elastic  fibres.  Epithelial 
changes  are  secondary.  The  epidermis  loses  its  interpap- 
illary  projections  and  becomes  flattened.  It  may  be 
slightly  thicliened  and  the  horny  layer  may  be  lost  or  be 
partly  detached  in  the  form  of  a  scale. 

Diagnosis. — Kaposi  characteristicallj'  put  this  matter 
in  a  nutshell  when  he  said  that  the  diagnostic  points 
were  Hebra's  original  description  and  its  occurrence  in 
the  tuberculous.  Papular  eczema  is  not  limited  to  the 
trunk,  as  is  often  the  case  in  lichen ;  in  children  the  le- 
sions are  apt  to  become  vesicular ;  they  are  of  a  deeper  red 
and  larger,  and  itching  is  intense.  Follicular  syphilo- 
derms  may  be  localized  in  much  the  same  way  as  lichen 
of  the  scrofulous,  but  the  papules  are  larger  and  involve 
the  cutis  more  deeply.  The  common  type  occurs  early 
in  the  course  of  syphilis,  and  careful  search  will  show 
evidence  of  other ""  secondaries  " — lymphadenitis,  gener- 
alized andindurated,  mucous  patches,  alopecia,  etc. 

Punctate  psoriasis  is  much  more  generally  distributed 
than  the  lichen,  it  occurs  on  the  face  and  head,  its  tint  is 
fiery  red  at  the  time  of  its  first  appearance,  and  the  scales 
are  thick,  white,  glistening,  and  moderately  adherent. 
The  papules  of  lichen  do  not  enlarge ;  the  guttate  lesions 
of  psoriasis  do.  In  lichen  or  keratosis  pilaris,  while  the 
site  may  be  the  same,  the  extensor  surfaces  of  the  upper 
arms  and  thighs  are  almost  certain  to  be  affected.  The 
hair  is  surrounded  by  a  horny  plug,  which  is  separated 
with  difficulty. 

Treatment.— Cod-liver  oil,  externally  by  inunction 
and  internally,  is  the  only  remedy  now  recommended, 
because  it  is  perfectly  efficacious.  It  is  thoroughly 
rubbed  in  and  covered  with  oiled  silk.  The  apphcation 
is  of  course  objectionable  on  account  of  the  odor,  and  if 
it  is  impossible  to  secure  the  patient's  consent,  substi- 
tutes must  be  tried.  The  emulsions  all  have  a  slight 
smell,  which  becomes  more  pronounced  in  contact  with 
the  body.  In  case  the  repugnance  is  unconquerable, 
sweet  oil,  lanolin,  or  vasehne  may  be  used  in  its  place, 
pure  or  combined  with  one  per  cent,  of  thymol,  menthol, 
or  tar  in  the  form  of  pix  liquida  or  oil  of  cade.  The 
general  health  requires  close  attention  in  every  instance. 

Pkognosis  is  good  as  regards  the  individual  attack. 
Otherwise  the  outlook  is  that  of  the  intercurrent  tuber- 
culosis which  is  not  influenced  by  the  cutaneous  out- 
break If  the  tuberculosis  continues,  there  is  always 
danger  of  relapse.  J<^mes  C.  Johnston. 

LIFE  INSURANCE  EXAMINATIONS.— Life  insurance 
examinations  are  made  by  physicians  to  determine  the 
fitness  of  applicants  for  insurance.  The  purpose  of  the 
procedure  is  to  estimate  the  expectation  of  life.  It  con- 
sists in  obtaining  a  complete  personal  and  family  record 
and  a  knowledge  of  the  present  physical  and  mental  con- 
dition of  the  subject.  Formerly  a  certain  number  ot  im- 
paired lives,  roughly  estimated  at  fifteen  per  cent.,  were 
declined  and  denied  the  benefits  of  insurance.  Recently 
a  few  companies,  revolutionizing  the  medical  aspect  ol 
insurance  by  the  ingenious  co-operation  of  the  actuary 
and  medical  departments,  have  devised  plwis  for  insuring 
these  lives  on  a  sub-standard  basis,  thus  offering  forms  ot 
insurance  to  all,  or  nearly  all,  in  accordance  with  the  ex- 
pectation of  life,  and  after  a  careful  consideration  of  the 
age  occupation,  history,  and  extent  of  impairment. 


The  Meaminer  and  His  Duties.— The  mortality  in  insur- 
ance depends  so  largely  upon  the  moral  character  and 
sound  medical  judgment  of  the  examiner  that  the  selec- 
tion of  one  qualified  to  discharge  these  obligations  should 
be  most  carefully  made.  He  need  not  be  the  physician 
with  the  largest  practice  in  the  community  and  should 
not  be  selected  through  favoritism.  A  well-trained  hos- 
pital graduate,  conscientious  and  willing,  will  often  give 
the  greatest  satisfaction.  A  pleasing  personality,  prompt- 
ness as  regards  keeping  of  appointments  and  response  to 
correspondence  from  the  home  office,  interest,  frank  ex- 
pression of  opinion,  courage  of  conviction,  a  kindly  feel- 
ing toward  agents,  and  a  courteous,  business-like  ap- 
proach and  handling  of  applicants  are  requisites  to 
success  in  the  field  of  life  insurance.  With  the  introduc- 
tion of  sub-standard  writing  the  examiner  is  no  longer 
obliged  to  decline  risks  for  insurance.  In  reporting  im- 
paired or  sub-standard  risks  the  duty  of  the  examiner  is 
merely  to  state  clearly  the  facts,  give  full  details  of 
family  or  personal  history,  and  explicitly  the  extent  of 
the  applicant's  personal  impairment;  for  the  responsibil- 
ity devolves  upon  the  home  office  for  classification  or 
declination.  The  qualifications  of  standard  risks — that 
is,  normal  lives — are  as  rigid  as  ever,  and  examiners  are 
advised,  when  they  consider  an  applicant  a  standard  risk 
to  state  so  clearly,  avoiding  unnecessary  restrictions  or 
otherwise  interfering  with  the  home-office  estimation.  If 
one  will  fancy  himself  in  the  home  office  trying  to  fathom 
incomplete  and  unscientific  statements,  he  will  readily 
see  how  much  business  may  be  lost  to  companies 
through  these  causes  and  from  necessary  delays  in  corre- 
spondence. 

The  Applicant. — Experience  alone  will  teach  the  ex- 
aminer to  appreciate  the  great  difference  between  the 
applicant  for  life  insurance  and  the  patient.  The  latter, 
when  consulting  a  physician,  will  willingly,  patiently, 
and  honestly  disclose  everything  pertaining  to  his  illness, 
laying  bare  all  the  facts  known  to  him,  so  that  he  may  be 
benefited  by  proper  treatment  and  advice.  In  the  case 
of  an  applicant,  on  the  other  hand,  the  physician  is  often 
treated  with  indifference  or  insult,  he  is  looked  upon  with 
antagonism,  as  an  ally  of  a  great  corporation,  and  in  many 
instances  the  applicant  will  resort  to  fraud,  to  hiding 
facts,  and  otherwise  making  misstatements.  The  relation 
between  the  applicant  for  insurance  and  the  examiner 
being  then  merely  one  of  business,  if  the  appUcant  can  be 
brought  to  appreciate  this  relation  many  obstacles  and 
difficulties  may  be  removed  from  the  path  of  the  exam- 
iner. Applicants  often  determine  not  to  take  out  insur- 
ance, even  after  they  have  signed  an  application  blank 
and  an  appointment  card.  In  such  a  case  a  few  courte- 
ous introductory  remarks  and  the  expression  of  interest 
on  the  part  of  the  examiner  will  often  induce  them  to 
change  their  minds  and  submit  to  examination.  Again, 
applicants  will  often  refuse  to  sign  an  application  blank 
until  after  the  home  office  has  expressed  an  opinion  as  to 
their  eligibility,  but  they  may  be  induced  to  sign  by  the 
examiner,  who,  with  tact,  may  often  accomphsh  what 
the  agent,  with  all  his  well-known  persistency  and  per- 
suasion, has  failed  to  do. 

Appointments. — Appointments  for  examination  are,  as 
a  rule,  made  by  the  agent  at  the  request  of  the  applicant 
and  in  accordance  with  his  own  convenience.  The  keep- 
ing of  these  is  of  great  importance  in  large  cities  where 
competition  is  keen  and  where  the  business  of  the  appli- 
cant will  not  allow  the  giving  of  much  time  to  an  insur- 
ance examination.  The  examiner  may  save  himself  a 
great  deal  of  time  and  trouble  by  learning,  after  some 
experience,  when  he  may  or  may  not  call  upon  apph- 
cants  at  times  other  than  the  appointed  hours.  Positive 
appointments  must  be  kept  in  the  cases  of  pohcemen, 
firemen  trainmen,  bankers,  brokers,  builders,  and  those 
engaged  in  other  exacting  businesses.  The  examiner 
need  not  adhere  so  closely  to  the  request  of  storekeepers, 
erocers  bakers,  housewives,  janitors,  and  others  who 
have  many  hours  daily  during  which  they  niay  be  ex- 
amined. He  will  also  appreciate  the  fact  that^  clerks, 
machinists,  carpenters,  tradesmen  generally,  and  labor- 

509 


Iilfe  Iii8iiranre 
Exaniinatlous, 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


ers  cannot  be  seen  during  the  day ;  they  can  be  exam- 
ined only  at  night.  ,         ,_     -.^  -u     ■     .-u 

Tlie  Application.— 'VhQ  apphcation  should  be  m  the 
hands  of  the  examiner  at  the  time  of  the  examination. 
In  large  cities,  where  applicants  are  strangers  to  the  ex- 
aminer, the  application  serves  as  the  only  means  of  iden- 
tification, which  is  effected  by  a  comparison  of  the  sig- 
nature on  the  application  and  the  one  on  the  medical 
blank.  This  comparison  is  important,  for,  apart  from 
the  question  of  identification,  the  genuineness  of  the  sig- 
nature prevents  legal  complications  in  the  event  of  the 
questionable  death  of  the  insured. 

The  Written  Examination.— "the  written  examination 
consists  in  describing  as  accurately  as  possible  the  appli- 
cant's personal  and  family  history.  The  many  points 
are  herewith  noted : 

(1)  Occupation.  Occupation  not  only  influences  the 
examiner's  estimation  of  the  risk,  but  influences  greatly 
the  home  office  in  the  matter  of  acceptance,  classification, 
or  declination.  The  examiner  should  with  care  inquire 
into  the  duties  of  a  given  occupation,  especially  when 
the  duties  may  possibly  be  hazardous.  Take,  for  exam- 
ple, the  "laborer."  Digging  in  the  street  is  a  fairly 
healthy  occupation,  but  if  the  man's  work  lay  in  cais- 
sons or  subways  the  occupation  would  then  be  consid- 
ered hazardous.  The  electrician  who  handles  the  tele- 
phone or  low  voltage  wires  is  a  desirable  risk,  while  the 
danger  to  employees  in  power  houses  or  subways  of  great 
street  railway  companies  is  greatly  increased  and  makes 
them  less  desirable  risks. 

As  regards  the  examiner's  estimation,  we  may  take  the 
musician  as  an  illustration.  A  cornetist  may  be  expected 
to  have  a  slight  degree  of  emphysema,  but  if  this  is 
without  raies  the  examiner  will  display  conservative 
judgment  by  giving  it  little  or  no  attention ;  if,  however, 
such  a  condition  were  found  in  tlie  violinist  or  pianist,  it 
would  be  considered  due  to  pathological  causes  and  have 
a  distinct  bearing  on  longevity.  In  the  case  of  a  "  liquor 
dealer,"  the  examiner  should  learn  the  number  of  hours 
which  he  spends  daily  in  tlie  saloon  and  also  the  length 
of  time  which  he  devotes  to  the  bar. 

(2)  Age.  Relatively  few  of  those  who  apply  for  life 
insurance  before  or  during  the  period  of  puberty  pass 
standard  examinations.  This  is  due  no  doubt  to  func- 
tional derangements,  such  as  systolic  murmurs  at  the 
apex  or  to  the  left  of  the  sternum,  at  the  base  of  the 
heart,  albuminuria  due  probably  to  masturbation,  or  an 
hereditary  predisposition  to  certain  diseases.  These  often 
extend  through  the  adolescent  period  and  disappear  or 
are  outgrow  n  by  the  age  of  maturity.  Different  ailments 
are  met  with  more  frequently  and  are  more  fatal  during 
given  periods  or  ages.  For  example,  respiratory  and 
acute  abdominal  diseases  are  encountered  between  the 
ages  of  twenty  and  thirty  years;  rheumatism,  organic 
diseases  of  the  heart,  acute  diseases  of  the  chest,  between 
the  ages  of  forty  and  fifty  years ;  urinary  and  degenera- 
tive diseases  generally,  apoplexy,  and  paralyses,  between 
the  ages  of  fifty  and  sixty  years.  The  intermediate  period 
— between  thirty  and  forty  years — constitutes  that  in 
which  are  found  the  most  desirable  lives  from  the  point 
of  view  of  the  insurance  examiner. 

(3)  General  appearance.  Careful  observation  of  the 
general  appearance  will  aid  the  examiner  in  arriving  at 
a  correct  estimate  of  the  risk.  The  facies  of  tuberculous 
disease,  of  cancer,  or  of  renal  or  hepatic  disease  may  be 
noted.  Due  consideration,  however,  must  be  allowed 
applicants  of  sedentary  habits;  the  clerk,  tailor,  hatter, 
and  dyer  may  not  have  the  rugged  appearance  of  the 
carpenter,  mason,  blacksmith,  sailor,  or  laborer  who  is 
daily  exposed  to  the  elements.  They  are,  however,  as  a 
rule,  fairly  desirable  risks. 

(4)  Habits.  Intemperance  in  the  use  of  alcohol  or  ad- 
diction to  drugs  may  readily  be  detected  in  the  appli- 
cant's appearance,  breath,  pupils,  actions,  writing,  pulse, 
gait,  or  urine,  or  by  a  tremulousness  of  the  muscles, 
and  in  such  case  the  applicant  should  receive  the  severest 
and  most  decisive  action  on  the  part  of  the  examiner, 
especially  so  when  the  applicant  is  under  the  influence 


of  the  drug  or  of  alcohol  at  the  time  of  examination. 
The  examiner  must  have  no  sympathy  for  the  applicant, 
as  excess  in  the  use  of  alcohol  or  drugs  presages  and 
predisposes  to  rapid  dissolution  in  the  event  of  his  con- 
tracting an  acute  disease. 

(5)  The  family  history.  Many  applicants  cannot  give 
accurate  details  of  their  family  record.  Care  should  be 
exercised,  in  filling  out  the  blank  for  the  cause  of  death, 
to  avoid  tlie  use  of  terms,  such  as  "cold,"  "heart  failure," 
"childbirth,"  or  "  change  of  life. "  When  the  term  "  change 
of  life  "  is  used,  the  examiner  must  inquire  whether  mental 
or  malignant  disease  (as  cancer)  existed.  When  the  cause 
of  death  is  given  as  "  childbirth  "  and  death  had  occurred 
within  two  weeks,  it  may  be  inferred  to  have  been  due 
to  hemorrhage,  septic,  cardiac,  or  renal  disease ;  if,  how- 
ever, three  months  or  more  had  elapsed  between  delivery 
and  death,  careful  questioning  on  the  part  of  the  exami- 
ner is  imperative,  for  tuberculous  disease  so  often  follows 
childbirth.  When  the  applicant  is  markedly  over  or  un- 
der weight,  a  statement  regarding  the  weight  of  each 
member  of  the  family  is  desired. 

(6)  Personal  history  of  the  applicant.  The  examiner 
should  give  as  accurate  a  pen  picture  as  possible  of  past 
or  present  illnesses.  Relatively  few  applicants  will  con- 
fess to  syphilis,  and,  inasmuch  as  many  apply  when  the 
manifestations  are  not  noticeable,  a  diagnosis  is  most  dif- 
ficult. Care  should  be  exercised  in  separating  the  sim- 
ple, local  chancroidal  disease  from  constitutional  syphilis. 
It  is  advisable  for  the  examiner  to  obtain,  when  possible, 
a  description  of  the  initial  sore,  a  statement  in  regard  to 
the  length  of  time  between  exposure  and  the  appearance 
of  the  sore,  details  and  order  of  occurrence  of  the  symp- 
toms which  followed,  the  date  when  the  final  symptoms 
appeared  and  what  they  were,  and  an  account  of  the 
treatment,  how  long  it  was  continued,  and  what  was  the 
condition  of  health  both  during  the  treatment  and  subse- 
quently. All  these  are  of  importance,  as  failure  to  re- 
port them  impedes  the  home-office  handling  of  the  case. 

When  the  applicant  is  deformed,  lame,  or  maimed,  an 
exact  description  is  necessary.  If  deformity  of  the  spine 
exists,  an  expression  of  opinion  as  to  whether  it  is  due  to 
tuberculous  disease  or  not,  is  desired.  Where  there  is 
shortening  of  a  limb,  the  amount  should  be  stated  and  also 
the  form  of  apparatus  worn  should  be  noted.  In  the  event 
of  diseases  such  as  appendicitis  and  rheumatism,  detail  in 
the  report  is  necessary.  In  appendicitis,  for  example,  the 
examiner  should  note  the  number  of  attacks,  symptoms, 
medical  or  surgical  treatment,  and  result  of  treatment. 
A  point  of  especial  interest  and  importance  to  the  home 
office  is  a  statement  whether  the  appendix  had  been  re- 
moved or  not.  In  the  case  of  rheumatism  one  should 
state  definitely  wliether  it  was  acute  or  chronic,  the  num- 
ber of  attacks,  the  duration  of  each,  the  joints  involved, 
the  character  of  the  pain,  the  amount  of  swelling,  and 
the  results  of  treatment.  The  examiner  should  alwaj'S 
state  specifically  the  result  in  case  of  any  past  illness ;  for 
example,  in  the  event  of  absolute  recovery,  he  should 
write  "  no  ill  effects. "  In  many  instances  the  examiner 
will  describe  ailments  or  findings  which  will  not  affect 
longevity.  Here  he  may  assist  the  home  office  by  expres- 
sion of  opinion  such  as  "  of  no  import, "  "  merely  men- 
tioned as  noticeable,"  or  "  has  no  bearing  on  longevity." 

Care  should  be  taken  not  to  use  indefinite  terms,  such 
as  "shortness  of  breath,"  "dropsy,"  "colic,"  "fits," 
"  fainting  spells  "  or  "  vertigo, "  or  "  spitting  or  raising  of 
blood,,"  without  detail,  as  all  are  but  symptoms  of  more 
or  less  serious  conditions  or  diseases.  'The  "  shortness  of 
breath  "  of  astlima,  which  is  distinctly  a  neurosis,  with 
paroxysmal  dyspnoea,  due  to  narrowing  of  the  bronchial 
lumen,  must  be  differentiated  from  attacks  which  resem- 
ble it,  but  which  are  caused  by  mechanical  obstruction 
to  the  passage  of  air,  as  by  pressure,  within  the  thorax, 
upon  the  trachea  (goitre,  aneurisms),  and  by  the  presence 
of  growths  or  foreign  bodies  in  the  larynx.  On  the  other 
hand,  the  shortness  of  breath  may  be  associated  with  car- 
diac diseases,  tuberculosis,  pneumonia,  bronchitis,  em- 
physema, and  renal  disease.  The  term  "  dropsy  "  occurs 
in  so  many  places  in  the  statem<'"ts  of  applicants  for  life 
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insurance  that  special  care  must  be  exercised  in  stat- 
ing wliether  it  is  of  renal,  respiratory,  gastrointestinal, 
circulatory,  hepatic,  or  splenic  origin.  In  the  case  of 
"  colic  "  it  is  important  to  note  whether  it  is  stomachic, 
intestinal,  hepatic,  renal,  ovarian,  or  uterine,  or  that  due 
to  lead  poisoning.  Sex,  occupation,  history,  position  of 
pain,  and  examination  of  the  urine  are  among  tlie  points 
of  importance.  The  term  "fits,"  as  used  in  the  exami- 
nation blank,  is  meant  to  cover  such  cerebro-spinal  neu- 
roses as  epilepsy  in  its  several  varieties,  chorea,  and  hys- 
teria ;  also  the  convulsive  movements  seen  in  the  course 
of  certain  diseases,  as  in  uremia,  renal  coHc — if  the  ure- 
ters are  obstructed, — in  tumors  of  the  brain,  vi'oimds  of 
the  liead,  and  diseases  involving  the  skull. 

"Spitting  or  raising  of  blood."  The  determining  of 
the  source  and  cause  is  at  times  one  of  the  most  difficult 
and  important  details  vyhich  the  life  insurance  examiner 
is  expected  to  supply.  The  differentiation  between  tiue 
hsemoptysis,  hemorrhage  from  the  gums,  nose,  throat,  or 
stomach,  demands  especial  questioning  and  examination. 
The  appearance  of  blood,  spat  or  raised,  during  the  course 
of  a  severe  bronchitis,  diseases  of  the  heart,  pneumonia, 
aneurism,  or  ulcer  or  cancer  of  the  stomach,  will  try  the 
examiner  severely  in  arriving  at  a  diagnosis.  In  many 
instances  it  is  simply  impossible  to  obtain  a  perfect  his- 
tory from  the  applicant,  as  owing  to  delicacy  or  fear  he 
will  not  disclose  the  facts.  An  examination  of  the  chest 
will  often  clear  the  diagnosis,  though  phj'sical  signs 
may  be  absent,  the  disease  manifesting  itself  for  the  first 
time  by  the  spitting  or  raising  of  blood.  Examination 
of  the  sputum  for  detection  of  the  tubercle  bacilli  may 
aid,  tliough  a  single  examination  may  not  suffice.  If  the 
raising  of  blood  is  noted  in  the  course  of  diseases  of  the 
heart  or  aneurism,  or  if  it  come  from  the  gums,  nose,  or 
throat,  the  history  and  physical  examination  will  suffice 
for  recognition  of  the  source.  In  the  case  of  hoemateme- 
sis,  the  presence  of  ulcer  or  cancer  may  be  determined 
by  the  history,  age  of  the  individual,  and  physical  ex- 
amination. 

"Vertigo,"  "fainting  spells,"  and  "dizziness"  result 
from  the  simplest  as  well  as  from  the  gravest  causes. 
The  importance  of  detail  will  readily  be  understood  when 
we  remember  that  the  condition  is  met  with  in  simple  eye 
strain  or  astigmatism  as  well  as  in  fatal  chronic  renal 
disease.  It  is  noted  after  sexual  excesses,  in  neurasthenia, 
leuka;mia,  diseases  of  the  external,  middle,  or  internal  ear, 
in  stomachic  or  intestinal  dyspepsia,  in  disorders  of  the 
liver,  in  neuroses  such  as  migraine,  and  in  the  immoder- 
ate use  of  tobacco,  tea  (prepared  improperly),  coffee,  or 
alcohol ;  and  it  occurs  with  greater  severity  in  eases  of 
tumor  of  the  brain,  of  fatty  heart,  of  cardio-vascular  neu- 
roses, and  of  arterio-sclerosis,  as  seen  in  the  aged. 

Tlie  Examination.^Aiter  he  has  furnished  a  thor- 
oughly written  report  of  the  candidate's  past  history, 
the  examiner  is  expected  to  make  a  complete  physical 
examination.  This  examination  should  be  conducted  in 
a  quiet  place,  and  the  applicant  should  be  observed  (for 
many  reasons)  while  standing.  The  examiner  is  advised 
to  go  over  every  case  in  the  same  way,  without  reference 
to  the  amount  of  insurance  applied  for.  The  home  office 
will  readily  detect  bungling,  half-hearted,  and  unscientific 
work  on  the  part  of  the  examiner,  and  it  will  not  reflect 
to  his  credit.  The  first  steps  of  the  physical  examina- 
tion consist  in  obtaining  the  pulse  while  the  applicant  is 
seated  and  before  he  has  been  subjected  to  anything  that 
is  likely  to  excite  the  heart's  action.  The  pulse  will  be 
found  a  valuable  aid  to  the  examiner  in  his  diagnosis. 
Character,  rhythm,  and  rate  should  be  carefully  observed, 
especially  while  the  applicant  is  seated.  If  there  is  any 
irregularity  of  the  pulse,  without  organic  lesion,  and  the 
subject  is  apparently  a  normal  person,  he  should  be 
questioned  as  to  overindulgence  in  alcohol,  tea,  coffee, 
or  tobacco.  The  weight,  as  a  rule,  must  be  estimated, 
as  scales  are  rarely  at  hand.  Measurements  of  the  chest 
and  abdomen  should  be  made  over  the  shirt.  The  height 
is  usually  estimated  by  a  tape  from  a  mark  on  the  wall, 
corresponding  to  the  level  of  the  applicant's  head,  to  the 
floor;  as  an  expedient,  however,  I  would  suggest  the 


determination  by  tape  of  the  difference  between  the  ap- 
plicant's and  the  examiner's  kaown  heiglit  on  the  wall. 
For  example:  Suppose  the  examiner's  height  is  6'  0", 
and  that  of  tlie  applicant  5'  5",  the  difference  on  the 
wall  of  seven  inches  would  give  the  exact  height,  5'  5", 

Every  physician  has  his  own  method  of  examining  tlie 
chest.  Experience  in  making  examinations  for  life  in- 
surance in  a  large  city  has  taught  me  to  depend  almost 
entirely  upon  the  ear  in  examining  the  chest.  I  resort  to 
percussion  only  after  auscultation  has  revealed  the  exis- 
tence of  some  abnormal  condition  of  the  chest.  While 
examination  of  the  lungs  may  be  made  through  many 
thicknesses  of  underclothing  I  invariably  request  the 
applicant  to  turn  up  his  shirt  when  it  becomes  neces- 
sary to  examine  the  heart.  This  not  only  allows  the 
application  of  the  stethoscope  but  also  permits  inspection 
of  the  chest  and  abdomen,  palpation,  and  percussion  if 
necessary,  and  reveals  the  appearance  of  the  skin  (color 
and  existence  of  skin  disease).  Pew,  if  any,  applicants 
will  refuse  to  comply  with  the  request  to  turn  up  their 
shirts  if  this  is  made  at  the  end  of  the  examination,  while 
many  will  refuse  if  asked  at  tlif  beginning.  Tact  is 
needed  here  as  well  as  at  other  times.  If  the  examiner 
proceeds  carefully  and  cautiously  the  applicants  will 
grant  any  reasonable  demand. 

The  Physical  Examination  of  the  Chest.  The  physi- 
cian may  proceed,  as  is  his  custom,  by  auscultation  of  the 
entire  chest.  All  cases  in  which  rSles  are  found — except 
those  which  are  recognized  as  being  of  a  clironic  charac- 
ter, or  those  in  wliich  the  rSles  accompany  emphysema — 
should  be  re-examined  within  two  weeks.  Pew,  if  any, 
conditions  are  met  with  more  frequently  than  bronchitis. 
When  there  is  found  a  localized  change  in  the  respiratory 
note,  increased  fremitus  and  voice  sounds,  associated  with 
moist  r§,les,  the  case  must  necessarily  be  looked  upon 
with  suspicion.  When  re-examination  is  necessary,  the 
examiner  should  assure  the  applicant  that  it  is  the  usual 
procedure.  Tuberculosis  of  the  lung  is  rarely  met  with 
by  the  examiner  except  in  its  incipiency,  for  those  in  the 
advanced  stages  seldom  apply  for  insurance.  The  medi- 
cal examiner  should  therefore  always  be  on  his  guard 
against  overlooking  the  first  evidences  of  this  disease. 
If  he  trusts  to  the  physical  examination  alone,  in  decid- 
ing this  question,  he  is  likely  to  reject  many  applicants 
who  do  not  deserve  tlie  stigma.  'This  difficulty  may  be 
overcome  in  time  by  the  use  of  methods  employed  in 
private  practice — namely,  the  microscopic  examination 
for  the  tubercle  bacilli.  If  possible,  one  should  make  all 
re-examinations  in  the  afternoon,  preferably  between  five 
and  six  o'clock,  especially  in  those  cases  in  which  tuber- 
culosis is  suspected.  The  examiner  will  find  his  clinical 
thermometer  a  valuable  aid  in  these  cases. 

In  a  case  of  emphysema,  it  is  desirable  to  state  whether 
there  are  rales  present  or  not.  '  The  condition  is  most 
often  noted  in  bakers,  confectioners,  butchers,  and  musi- 
cians (wind  instruments). 

The  Heart.— We  must  appreciate  that  the  existence  of 
a  murmur  does  not  necessarily  indicate  organic  heart 
disease ;  also  that  l&sions  may  exist  without  tlie  constant 
production  of  a  murmur,  except  that  heard  with  diastole, 
at  the  base,  which  is  constant.  This  depends  entirely 
upon  the  heart  muscle  and  the  degree  of  compensation 
present.  The  blowing  sound  heard  below  the  subclavian 
is  of  little  importance ;  it  is  most  often  observed  in  the 
ansemic.  Many  of  the  soft-blowing  systolic  murmurs 
heard  mostly  over  the  base  of  the  heart  in  the  pulmonic 
area,  and  occasionally  at  the  apex,  are  htemic.  Further- 
more, in  applicants  over  fifty  years  of  age,  when  a  harsh, 
whistling,  systolic  murmur  is  heard  over  the  aortic  area, 
it  indicates, "in  a  great  majority  of  cases,  atheroma  of  the 
aorta,  not  a  disease  of  the  valves.  When  reporting  lesions 
of  the  heart,  it  is  desirable  to  give  as  full  an  account  as 
possible.  Experience  has  shown  that  the  expectation  of 
life  is  not  the  same  for  the  different  varieties  of  heart 
disorder;  that  it  varies  greatly  according  to  the  valve 
involved  and  the  extent  of  compensatory  hypertrophy  or 
dilatation.  This  may  readily  be  indicated  by  using  a 
chart  such  as  that  here  shown.     In  this  particular  in- 

611 


Ijlfe  Insurance  Ex- 
liiiubs.  [amlnatlons. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


stance,  the  findings,  wliich  are  noted  on  the  chart  (Fig. 
3198),  are  those  of  a  case  of  mitral  regurgitation  with 
a  moderate  degree  of  hypertrophy. 

After  the  examination,  which  sliould  not  require  more 
than  from  fifteen  to  thirty  minutes  to  complete  (depend- 
ing on  the  lens-th  of  the  medical  blank  and  the  skill  of 
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Fig.  3198. -Convenient  Form  of  Chart  for  Recording  Data  relating  to 
Heart  Murmurs. 

the  examiner),  lengthy  discussion  or  expression  of  opin- 
ion as  to  the  applicant's  condition  should  be  avoided. 
The  simple  statement,  "  I  am  unable  to  tell  you  what  is 
the  result  of  the  examination  until  after  the  urine  tests 
shall  have  been  made, "  will  make  the  applicant  under- 
stand that  the  examiner  is  not  ready  to  commit  himself. 
Agents  complain  they  have  great  trouble  in  placing  sub- 
standard policies  after  examiners  have  told  the  appli- 
cants, before  the  examination  of  the  urine,  that  they  are 
■  pliysically  perfect,  for  then  they  fully  expect  flrst-class 
policies. 

Examination  of  the  Urine. — Under  ordinary  circum- 
stances the  only  examination  required  in  regular  routine 
by  the  majority  of  life-insurance  companies  is  the  deter- 
mination of  the  specific  gravity,  the  reaction,  and  the 
presence  or  absence  of  albumin  and  of  sugar.  Some 
companies  even  omit  the  examination  for  sugar  unless 
the  specific  gravity  is  suspiciously  high.  Microscopical 
examination  is  required  variously  by  the  different  com- 
panies in  ordinary  routine,  the  requirement  being  deter- 
mined either  by  the  consideration  of  age  of  the  subject 
or  amount  of  insurance  on  the  life.  Such  an  examina- 
tion, however,  is  ordinarily  expected  when  from  condi- 
tions peculiar  to  the  case,  such  as  the  finding  of  albumin 
or  of  a  sediment  in  the  urine,  it  would  naturally  suggest 
itself. 

Urinary  examination  other  than  the  foregoing  is  at 
the  discretion  of  the  examiner  or  at  the  call  of  the  insur- 
ance company,  according  to  the  circumstances  of  the 
case. 

Methods,  in  the  examination  of  urine  for  life  insurance, 
are,  of  course,  the  same  as  in  a  corresponding  examina- 
tion for  clinical  inquiiies,  and  for  them  the  reader  is 
referred  to  the  article  on  Urine.  The  only  special  point 
in  the  ordinary  routine  examination  for  life  insurance 
is  that  by  the  conditions  of  such  examination  the  ex- 
aminer is  not  expected  to  examine  other  than  the  sam- 
ple of  urine  procurable  at  the  time  of  examination.  It 
would,  of  course,  be  desirable  to  examine  from  the  col 
lected  urine  of  a  day's  voiding,  but  such  procedure  is 
ordinarily  impracticable. 

The  urine  should  be  obtained  in  a  small  wide -mouthed 
bottle,  and  it  should  be  passed  in  every  instance,  if  pos- 
sible, in  the  presence  of  the  examiner.  An  ingenious  pre- 
caution against  the  mixing  of  specimens  may  be  found  in 
the  use  of  bottles  with  ground  glass  fronts.  The  name 
may  then  be  written  on  each  bottle.    Fraudulent  substitu- 


tion is  possible,  especially  by  women,  owing  to  the  pri- 
vacy demanded  in  their  case.  The  examiner  should  be 
suspicious  of  every  individual,  and  if  he  cannot  have  the 
urine  voided  in  his  presence,  he  should  endeavor  in  other 
ways  to  be  certain  that  it  has  been  passed  by  the  applicant. 
He  should  grasp  the  bottle  when  handed  to  him  in  order 
to  determine  by  the  warmth  whether  it  is  fresh  or  not. 

As  the  next  step,  he  should  note  the  color  of  the  urine. 
In  health  this  varies  from  a  pale  straw  to  a  deep  amber. 
It  may  be  altered  by  the  presence  of  bile  or  blood  or  by 
the  ingestion  of  certain  drugs  as  rhubarb,  creosote,  tur- 
pentine, etc.  The  urine  of  hysterical  persons  is  pale.  It 
is  also  light-colored  in  diabetes  and  after  the  ingestion  of 
large  quantities  of  water  or  beer.  Various  substances  may 
give  the  freshly  voided  urine  a  turbid  appearance.  Among 
them  may  be  mentioned  mucus  and  epithelia,  earthy  phos- 
phates of  calcium  and  magnesium,  the  urates  of  calcium, 
magnesium,  sodium,  and  potassium,  and,  finally,  blood 
or  pus.  When  urine  has  been  allowed  to  stand  for  a 
certain  length  of  time,  it  is  apt  to  become  turbid  through 
the  decomposition  caused  by  bacteria.  The  phosphates, 
if  amorphous,  may  be  dissolved  by  the  addition  of  nitric 
or  acetic  acid  after  the  application  of  heat ;  but  the  heat 
may  at  first  increase  the  opacity.  Heat  alone  dissolves 
the  urates.  If  the  urine  remains  opaque  after  the  appli- 
cation of  heat  and  the  addition  of  nitric  acid,  this  fact 
indicates  the  presence  of  albumin  and  the  microscope 
must  be  resorted  to  in  order  to  determine  the  exact  cause. 

The  specific  gravity  of  normal  urine  varies  from  1.015 
to  1.035.  The  urinometer  may  be  used  with  advantage 
after  the  analysis  rather  than  before,  so  that  the  exam- 
iner may  not  in  any  wise  be  influenced  by  its  reading. 
The  specific  gravity  is  Increased  in  diabetes  mellitus,  in 
the  first  stage  of  acute  fevers  and  of  nephritis,  and  when 
blood  is  in  the  urine.  It  is  decreased  in  chronic  nephritis 
and  in  hysteria.  In  some  instances  I  have  found  sugar  in 
urine  of  which  the  specific  gravity  was  as  low  as  1.010. 

When  first  voided  the  urine  of  healthy  persons  is 
slightly  acid.  After  it  has  stood  for  several  hours,  es- 
pecially in  warm  or  stormy  weather,  fermentation  is 
likely  to  take  place,  thus  rendering  it  unfit  for  examina- 
tion. The  odor  is  then  ammoniacal,  and  the  appearance 
is  turbid.  Filtration  should  be  practised  in  every  case 
of  turbid  urine  to  aid  in  rendering  it  clear;  filtered  urine 
should  never,  however,  be  saved  for  microscopical  ex- 
amination. 

To  determine  the  presence  of  the  abnormal  constitu- 
ents, albumin  and  sugar,  many  methods  have  been  de- 
vised. A  few  of  the  most  simple  and  satisfactory  are 
herewith  described. 

Albumin. — For  the  detection  of  albumin  in  urines  of 
1.015  specific  gravity,  or  lower,  the  heat  and  acid  test  is 
the  best.  This  may  be  performed  as  follows ;  Fill  a  small 
test  tube  one-half  with  clear  urine,  heat  the  upper  one- 
third  until  it  boils.  If  turbidity  results,  it  is  due  to  the 
IDresence  of  either  earthy  phosphates  or  albumin.  If  it 
is  due  to  the  former,  it  will  disappear  on  the  addition  of 
a  few  drops  of  acetic  or  nitric  acid.  If,  however,  the 
turbidity  does  not  disappear,  but  increases  on  the  addition 
of  acid,  it  denotes  the  presence  of  albumin.  In  urines  of 
specific  gravity  of  1.015  or  over  the  Heller  or  contact  test 
will  be  found  the  most  satisfactory.  The  method  is  as 
follows:  Pour  a  small  quantity  of  pure,  colorless  nitric 
acid  into  a  small  test  tube,  incline  the  tube  and  allow 
the  urine  to  run  slowly  from  a  pipette  (with  a  rubber 
bulb  at  one  end)  down  on  the  acid,  the  urine  overlj'ing 
the  acid.  If  albumin  be  present,  there  will  appear  at 
the  line  of  contact  a  white  band  or  zone.  There  may 
appear  a  zone  of  haziness,  not  at  the  point  of  contact, 
but  higher,  in  the  urine.  This  is  composed  either  of 
mixed  urates  or  of  crystals  of  urea  nitrate,  which  are 
dissipated  by  the  application  of  heat  to  the  urine ;  or  it 
may  consist  of  mucus,  which  is  not  afEected  by  the  ap- 
plication of  heat.  Resins  ingested  will  produce  a  pecul- 
iar, dirty  yellowish  zone  at  the  line  of  contact.'  This  has 
none  of  the  appearances  of  albumin  and  is  dissolved  by 
the  addition  of  pure  alcohol. 

Sugar. — The  two  tests  used  for  determining  the  pres- 
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ence  of  glucose  are  Fehling's  and  the  phenyl  hydrazin. 
Fehling's  solution  is  prepared  by  dissolving  34.65  gm. 
pure  crystallized  sulphate  of  copper  in  300  gm.  distilled 
water ;  173  gm.  chemically  pure  crystallized  neutral  sodic 
tartrate  are  then  dissolved  in  480  gm.  solution  of  caustic 
soda  of  specific  gravity  1.14,  and  into  this  basic  solution 
the  copper  solution  is  poured,  a  little  at  a  time.  The 
clear  mixed  fluid  is  diluted  to  1,000  c.c. ,  or  the  cuprio 
sulphate  may  be  dissolved  in  500  c.c.,  the  tartrate  salt 
and  potash  solution  being  diluted  to  500  c.c. ,  and  then 
the  two  solutions  are  to  be  kept  in  separate  bottles  to  be 
used  when  a  test  is  desired.  Tl\e  test  is  made  as  follows: 
Take  1  c.c.  Fehling's  solution,  boil;  if  the  solution  re 
mains  clear  add,  drojD  by  drop,  urine  from  a  pipette  and 
heat;  if  sugar  is  present,  a  yellowish  precipitate  of  cop- 
per suboxide  will  be  thrown  down,  changing  to  a  reddish- 
brown.  Care  must  be  taken  not  to  mistake  the  flocculcut 
deposit  of  earthy  phosphates  for  the  suboxide.  Uric  acid, 
when  concentrated,  gives  a  reaction  somewhat  similar 
to  that  of  the  earthy  phosphates.  These,  however,  have 
none  of  the  characteristics  of  the  suboxide  reaction.  The 
phenyl  hydrazin  test  is  somewhat  more  complicated  and 
tlierefore  not  so  well  adapted  for  the  present  purposes. 
For  a  detailed  account  of  this  test  the  reader  is  referred 
to  tlie  article  on  Urine. 

Microscopic  Exaiiiiiiation  of  Urinnry  Sediments. — When 
albumin  is  found  in  the  mine  tlie  examiner  must  deter- 
mine, by  the  microscope  alone,  the  cause,  as,  in  the  clas- 
sification of  applicants,  the  albumininuria  of  nephritis, 
tlie  pathological  albuminuria,  must  be  differentiated  from 
the  functional,  accidental,  or  spurious  albuminui'ia.  The 
latter  is  due  in  many  instances  to  the  presence  of  semen, 
of  blood,  or  of  pus  in  the  urine.  Pathological  albumin 
may  be  said  to  be  due  to  (1)  disturbances  in  the  circu- 
lation; (3)  changes  in  the  composition  of  blood;  (3) 
changes  in  the  epithelia  of  the  kidney.  That  the  differ- 
entiation is  important  may  readily  be  seen  in  the  injus- 
tice which  results  from  assigning  to  a  simple  or  chronic 
cystitis  (non-tuberculous),  urethritis,  etc.,  the  same  de- 
gree of  objfictionableness  as  to  some  form  of  actual  renal 
disease.  Examiners  for  life  insurance  companies,  and 
especially  those  who  live  in  the  larger  cities,  would  find 
it  advantageous  to  possess  a  centrifuge,  as  haste  is  de- 
manded in  finishing  and  reporting  cases.  This  is  not  the 
proper  place  for  a  discussion  of  the  data  by  means  of 
which  this  differentiation  can  be  made.  The  reader  will 
have  to  obtain  this  information  in  part  from  the  article 
on  the  urine,  and  in  part  from  the  various  articles  which 
treat  of  diseases  of  the  kidney,  ureter,  and  bladder. 

Abbott  Smith  Payn. 

LIGATURES.     See  Dressings,  Surgical. 

LIGHT,  THERAPEUTIC  USES  OF.  See  Boentgen 
Bay,  The  Use  of. 

LIGNOSULFIT  is  a  brown  liquid  obtained  as  a  by- 
product in  Keteer's  method  of  manufacturing  cellulose. 
It  consists  of  sulfihurous  acid  and  aromatic  compounds 
which  Simon  says  are  those  of  the  fir.  For  use  m  tuber- 
culosis, a  ten-per-cent.  aqueous  solution  is  allowed  to 
saturate  the  air  of  a  room  in  which  the  patient  remains 
for  from  one  to  two  hours  a  day.  Simon  reports  decided 
improvement  in  the  comfort  of  the  patient  and  in  the 
pulmonary  signs.  TF.  A.  Bastedo. 

LILY  OF  THE  VALLEY.— Convallakia.  "The  rhi- 
zome and  roots  of  Oonvallaria  majalis  L.  (fam.  Uhacem) 
{U  S  P  )  This  familiar  and  favorite  little  flowering 
plant;  a' native  of  many  parts  of  the  northern  hemi- 
sphere, and  everywhere  cultivated,  has  been  on  the  list  ot 
medicines  and  in  the  pharmacopoeias  for  generations,  but 
had  become  about  obsolete  until  a  few  years  ago,  when 
its  diuretic  power  and  its  influence  over  the  heart  sug- 
gested its  employment  as  a  substitute  fo^  digitalis  Its 
flowers  and  rhizomes  have  both  been  used,  and  possess 
similar  properties,  but  practice  ^^  "o^/l'n.o^t/?,*^'^?/^ 
confined  to  the  latter,  which  is  thus  described  by  the 
Pharmacopoeia:  "Of  horizontal  growth  and  somewhat 
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branched,  about  3  mm.  thick,  cylindrical,  wrinkled, 
whitish,  marked  with  few  ciicular  scars;  at  the  annulate 
joint  with  about  eight  or  ten  long,  thin  roots,  fracture 
somewhat  fibrous,  white;  odor  peculiar,  pleasant;  taste 
sweetish,  bitter,  and  somewhat  acrid. " 

The  peculiar  constituents  of  lily  of  the  valley  are 
cowoallarin,  a  purging  crystalline  substance,  and  conval- 
lamarin,  a  bitter,  half-crystalline  whitish  powder ;  both 
are  glucosides,  the  former  decomposing  into  oonvallaretin, 
and  the  latter  into  convallamaretin,  Convallamarin  is  a 
rather  active  poison  of  the  digitalis  character ,  in  small 
doses  increasing  the  urine  and  strengthening  the  lieart's 
action.  Although  less  reliable  and  useful  in  cardiac 
weakness  than  digitalis,  it  is  still  worth  remembering 
when  that  drug  acts  unkindly,  or  when,  after  taking  it 
tor  a  long  time,  it  is  desirable  to  change  for  a  while. 

Convallaria  may  be  given  in  substance.  Dose,  about 
1  gm.  (gr,  XV.),  or  one  may  prescribe,  as  is  more  com- 
monly done,  the  same  number  of  minims  of  the  official 
fluid  extract.  The  conditions  which  indicate  the  use  of 
this  remedy  are  the  same  as  those  which  call  for  the  em- 
ployment of  digitalis.  W.  P.  Bolles. 

LILY,  WATER.    See  Nymph eaceae. 

LIMBS,  ARTIFICIAL.— Artificial  limbs  are  designed 
to  take  the  place-of  the  natural  members  when  the  latter 
are  lacking  either  from  congenital  defect,  or  from  surgi- 
cal operation,  or  from  traumatism.  Deformities  are  cor- 
rected, and  to  some  extent  function  is  restored,  by  these 
appliances. 

Lower  Extremity .—1'he  making  of  artificial  limbs  is  a 
comparatively  modern  industry.     Prior  to  the  sixteenth 
century  any  one  so  unfortunate  as  to  lose  a  limb  had  to 
depend  upon  the  services  of  some  ingenious  friend  or 
mechanic  (carpenter  or  blacksmith)  for  such  substitute  as 
could  be  obtained.     The  productions  of  this  period  were 
for  locomotion  only,  and  made  no  pretence  to  conceal  the 
loss  of  the  limb.     From  this  time  to  the  end  of  the  eigh- 
teenth century  little  progress  was  made ;  although  in  the 
writings  of  the  celebrated  Ambroise  Pare  (1509  to  1590) 
we  find  mention  of  an  elaborate  and  ingenious  leg,  with 
joints  at  both  knee  and  ankle ;  and,  about  a  century  later, 
the  Dutch  surgeon  Verduin  constructed  an  artificial  leg 
for  an  amputation  below  the  knee.     This  appliance  con- 
sisted of  a  wooden  foot  connected  by  strips  of  steel  to  a 
copper  socket  lined  with  leather ;  this  socket  received  the 
stump,  and  the  weight  of  the  body  was  supported,  not  on 
the  flexed  knee,  but  by  lateral  pressure  on  the  stump  and 
thigh.    The  productions  of  a  Pare  and  a  Verduin  were  for 
the  few,  not  for  the  masses ;  and  were  heavy,  intricate, 
and  clumsy  compared  with  modern  appliances.     At  the 
beginning  of  the  last  century  an  impetus  was  given  to  the 
construction  of  artificial  limbs  by  the  Napoleonic  wars; 
whatever  claims  to  glory  Napoleon  may  have,  he  certainly 
made  many  cripples  and  should  be  hailed  as  the  patron 
saint  of  prosthetists.     In  the  battle  of  Waterloo,  the  Earl 
of  Uxbridge  (afterwards  Marquis  of  Anglesey)  lost  a  leg, 
and  a  wooden  one  was  made  for  him  by  Pott.     This  was 
the  famous  "  Anglesey  leg  "  which  for  a  long  time  repre- 
sented the  highest  prosthetic  art,  and  was  the  pattern  tor 
many  that  followed;  it  was  subsequently  modified  by 
Selpiio  and  Palmer,  and  as  such  may  be  regarded  as 
the  "leg"  on  which  the  American  prosthetic  industry 
stands.     The    Anglesey  leg  consisted  of  a  bucket  or 
socket  of  wood  to  receive  the  stump,  a  steel  joint  tor  the 
knee,  and  a  wooden  joint  for  the  ankle;  this  latter  was 
moved  by  a  spiral  spring  anteriorly,  and  by  catgut  cords 

^°Th"  Civil  War  may  be  taken  as  the  starting-point  of 
the  modern  prosthetic  industry.  The  countless  mutila- 
tions suffered  at  this  time,  and  the  liberality  of  the  United 
States  Government  in  providing  the  sufferers  with  arti- 
ficial limbs,  have  brought  out  the  ingenmty  of  several 
American  prosthetists,  and  it  is  no  exaggeration  to  say 
that  in  this  branch  of  industry  the^  Americans  lead  the 
world.  But  peace  and  the  arts  of  civilization  such  as 
the  steam  engine,  the  electric  motor,  the  factory  and 
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liimbs. 

I^lnden  Flowers. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


agricultural  implements  continue  to  manufacture  crip- 
ples quite  as  rapidly  as  war  ever  did. 

To  give  an  account  of  every  improvement  and  pecul- 
iarity claimed  by  the  various  manufacturers  of  artificial 
limbs  in  this  country  would  be  to  fill  many  pages  with 
reprints  from  their  catalogues;  the  space  at  the  writer's 
disposal  will  allow  only  a  brief  mention  of  some  of  the 
chief  features  with  which  he  is  acquainted ;  there  may 
be  others  just  as  good,  and  better.  The  Anglesey  leg  is 
practically  the  model  from  which  all  subsequent  attempts 
are  derived.  It  was  introduced  into  America  by  Selpho, 
who,  later  on,  improved  it  by  making  the  knee-joint  of 
two  broad  steel  plates,  the  upper  one  convex,  the  lower 
concave  and  covered  with  leather;  it  had  india-rubber 
buffers  to  prevent  concussion  at  the  ankle  joint.  The 
Palmer  leg  had  an  excentric  hinge  at  the  knee  to  prevent 
sudden  flexion,  an'd  wooden  joints  with  spiral  springs  to 
straighten  them  after  flexion.  Dr.  Bly  further  modified 
the  "Anglesey  leg"  by  making  the  ankle-joint  without 
bolts  or  ordinary  hinge ;  in  their  place  he  used  a  ball  of 
glass  or  ivory  which  was  inserted  in  a  bed  of  rubber  and 
by  this  means  lateral  as  well  as  autero-posterior  motion 
was  obtained. 

The  ankle-joint  is  the  cru.r,  with  most  manufacturers ; 
here  we  find  most  variety,  and  here  too  are  the  strong 
and  weak  points  of  the  various  limbs.  The  "  Marks  "  leg 
has  no  ankle-joint  at  all,  and  a  foot  of  rubber  with  a 
wooden  core.  The  "  Frees  "  limbs,  on  the  other  hand,  by 
means  of  an  ingenious  double  joint  at  the  ankle  (duplex 
ankle  joint),  give  both  lateral  and  anteroposterior  motion 
at  that  joint.  Between  these  two  extremes  of  universal 
motion  and  no  joint  at  all  there  are  many  with  antero- 
posterior motion  only ;  and  each  variety  has  excellencies 
claimed  for  it.  The  "  Doerflinger  "  leg  has  a  steel-bearing 
rocker-plate  ankle-joint  without  cords,  and  also  a  foot  of 
felt.  In  Fullei-'s  "walkeasy"  leg  there  are  ball-bearing 
knee-joints  for  amputation  below  the  knee,  and  sponge 
rubber  foot  with  articulated  ankle-joint ;  Fuller  furnishes 
three  varieties  of  ankle-joint,  as  well  as  a  sponge  rub- 
ber foot  with  rigid  ankle.  The  adjustable  double  slip 
socket  of  the  "Winkley  Artificial  Limb  Company"  is 
designed  to  secure  an  artificial  leg  that  does  not  chafe, 
rub,  or  pull  on  the  end  of  the  stump,  or  irritate  or  make 
sore  the  place  of  bearing.  The  "  Chicago  Artificial  Limb 
Company  "  makes  a  leg  with  a  ball-bearing  ankle-joint, 
and  a  felt  foot,  which  is  lighter  than  wood  or  rubber, 
also  an  aluminum  limb.  Which  of  all  these  varieties  of 
legs  and  ankle-joints  is  the  best,  we  cannot  undertake  to 
decide. 

The  first  real  artiflcAal  foot  was  made  about  one  him- 
dred  and  fifty  years  ago  by  Ravatau.  "  This  apparatus 
was  intended  for  a  dragoon  whose  right  foot  had  been 
amputated  above  the  ankle.  The  whole  mechanism  con- 
sisted of  a  boot  which  reached  above  the  knee,  where  it 
could  be  fastened  with  leather  straps;  the  boot  was  laced 
its  entire  length.  In  its  interior  a  metal  strip  extended 
on  each  side  from  top  to  bottom,  and  at  the  end  was  at- 
tached to  a  hollow  metal  cylinder,  which  was  intended 
to  replace  the  missing  ankle-joint.  The  boot  had  a  metal 
sole.  Inside  of  the  cylinder  was  a  coiled  spring,  with 
convolutions  like  a  snail  shell,  forming  a  contour  of  the 
foot.  Thus  an  elasticity  was  imparted  in  walking.  The 
empty  spaces  in  the  inside  of  the  boot  were  filled  with 
horsehair.  The  dragoon  by  means  of  this  contrivance 
was  able  to  serve  many  years  in  the  army."  (Seientilia 
American,  Supplement,  No.  1374.) 

The  Foot  has  presented  grave  difficulties  to  the  pros- 
thetists,  who  are  almost  unanimous  in  condemning  the 
various  foot  amputations  as  being  unsatisfactory  from 
the  point  of  view  of  their  art.  After  Chopart's  Lis- 
franc's,  and  Hey's  operations,  as  the  extensor  tendons 
have  been  divided,  the  heel  is  apt  to  be  drawn  up  by  the 
tendo  Achillis.  Of  ail  the  foot  amputations  Syme's  pre- 
sents the  best  possibilities  to  the  makers  of  artificial  limbs 
In  the  case  of  children,  it  is  a  most  mistaken  policy  to 
wait  till  they  have  finished  growing  before  supplying 
them  with  an  artificial  leg.  Such  a  course  of  delay,  as  is 
often  adopted,  makes  the  child  grow  up  round-shouldered 
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and  one-sided ;  and,  to  say  nothing  of  the  appearance, 
a  properly  fitting  apparatus  is  more  healthful.  Self- 
lengthening  limbs  or  extension  apparatus  can  be  pro- 
cured from  most  makers ;  the  "  Chicago  Artificial  Limb 
Company  "  furnishes  a  self -lengthening  limb,  perfectly 
adjustable,  and  capable  of  being  lengthened  by  the  pur- 
chaser. 

Upper  Extremities. — Previous  to  the  last  century  we 
find  little  mention  of  aitificial  arms  and  hands.  We 
read  of  an  iron  arm  made  for  a  captain  in  the  sixteenth 
century,  and  an  iron  hand  weighing  about  three  pounds. 
with  fingers  that  could  be  flexed  by  the  other  hand,  and 
extended  by  pressing  a  knob  on  the  side  of  the  hand. 
But  most  of  these  early  hands  and  arms  were  designed 
to  enable  the  wearer  to  hold  a  sword  or  shield,  or  to- 
handle  the  reins.  A  monk  and  a  locksmith  figure  in  the 
early  manufacture  of  artificial  hands,  but  their  produc- 
tions have  only  a  historic  interest.  The  first  really  use- 
ful hand  was  devised  by  Pierre  Ballif,  a  dentist  of  Berlin, 
nearly  a  hundred  years  ago ;  most  of  the  modern  hands 
being  simple  modifications.  As  the  need  for  artificial 
hands  and  arms  is  more  urgent  than  is  that  for  lower  ex- 
tremities, so  the  manufacture  of  the  same  seems  more 
difficult;  someprosthetistsdonotsupply  them  at  all,  and 
some  others  supply  them  but  do  not  make  them.  Arti- 
ficial hands  of  delicate  workmanship  will  enable  a  patient 
to  write,  use  a  knife  and  fork,  raise  and  lift  a  glass,  or 
shake  hands ;  but  where  sti'ength  is  required,  as  for  labor- 
ers and  mechanics,  it  is  better  to  have  a  solid  stock  into 
which  can  be  inserted  the  various  implements  required. 
Almost  any  tool  or  agricultural  implement  can  be  used 
efficiently ;  in  some  cases  they  are  inserted  into  the  hand, 
and  in  others  they  take  the  place  of  the  hand.  The  at- 
tachments are  generally  by  means  of  a  screw  or  the 
"bayonet  lock." 

An  artificial  limb  should  be  applied  as  soon  as  possi- 
ble ;  that  is,  as  soon  as  the  wound  is  healed,  and  there  is 
a  good  healthy  stump.  When  amputation  has  been  per- 
formed for  disease  a  longer  delay  will  be  necessary  than 
when  traumatism  has  been  the  cause  of  the  mutilation. 
As  soon  as  healing  is  complete  and  there  is  no  longer  any 
tenderness,  the  stump  should  be  prepared  by  daily  bath- 
ing and  massage,  followed  by  bandaging.  This  will  give 
a  firm  stump  without  superfluous  adipose  tissue.  Joints 
should  receive  passive  motion,  not  only  to  prevent  anky- 
losis, but  also  lest  the  muscles  by  contracting  should  limit 
motion.  In  case  of  delay  the  stump  is  apt  to  become 
flabby  and  enlarged,  and  while  in  that  condition  is  totally 
unfit  for  the  application  of  an  artificial  limb.  Ordinarily 
a  lim  b  can  be  applied  in  from  one  to  three  months. 

With  regard  to  the  stump  most  suitable  for  the  appli- 
cation of  artificial  limbs  it  may  be  said  that,  while  the 
general  rule  in  amputation  has  been  to  save  all  that  is 
possible,  this  should  be  interpreted  somewhat  laxly  with 
regard  to  the  lower  extremity.  In  the  upper  extremity 
any,  even  the  smallest  remaining,  part  of  a  hand  is  far 
more  useful  than  any  artificial  appliance ;  but  in  the  lower 
extremity  the  loss  of  an  extra  inch  or  two  is  of  no  mo- 
ment compared  with  a  serviceable  stump.  An  artificial 
arm  applied  to  the  shoulder,  and  artificial  fingers,  have 
merely  a  cosmetic  efl:ect,  and  cannot  be  of  much  service. 
An  artificial  arm  of  considerable  utility  can  be  applied 
to  a  stump  when  the  amputation  has  "been  made  any- 
where between  the  upper  third  of  the  humerus  and  the 
wrist.  In  the  lower  extremity,  amputations  at  the  hip 
do  not  allow  of  the  application  of  a  limb  that  can  be  of 
much  use.  In  thigh  amputations,  a  serviceable  stump 
can  be  obtained  anywhere  between  a  point  within  five 
inches  of  the  hip  to  one  situated  within  about  three 
niches  from  the  knee.  Amputations  within  three  inches 
of  the  knee,  either  above  or  below  the  joint,  should  (from 
the  prosthetist's  point  of  view)  be  avoided. 

Whenever  possible  the  patient  should  be  measured  for 
and  fitted  with  the  artificial  limb  by  the  manufacturer. 
It  is  true  that  many  makers  are  willing  to  have  the  phy- 
sician or  even  the  patient  or  some  lay  friend  take  the 
measurement,  and  they  will  send  full  directions  for.  the 
purpose;  but  every  effort  should  be  made  to  have  the 
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manufacturer  himself  assume  this  responsible  task.  An 
artiticial  limb  is  not  a  luxury,  to  be  indulged  in  for  a 
short  time,  but  is  meant  to  be  a  daily  companion  for 
many  years,  and  if  it  is  not  comfortable  and  does  not  fit 
properly,  it  will  never  be  of  much  use.  To  the  writer  it 
seems  as  rational  to  order  an  artificial  limb  from  one's 
own  measurements,  as  it  would  be  to  order  a  set  of  arti- 
ficial teeth  in  the  same  manner;  doubtless  it  could  be 
done,  but  fortunately  there  are  other  and  better  ways. 

In  choosing  an  artificial  limb,  bear  in  mind  the  reqiiire- 
ments  of  the  patient;  the  weight  and  construction  of  the 
limb  are  more  important  than  the  price.  As  a  rule,  the 
simpler  the  apparatus  the  greater  its  utility.  A  complex 
piece  of  mechanism  which  cannot  be  got  at  without  tak- 
ing to  pieces  the  whole  limb,  and  which  is  liable  to  be 
constantly  in  need  of  attention,  adds  considerably  to  the 
cost,  and  in  the  case  of  a  laboi-er  keeps  him  from  his 
work.  Generally,  it  will  be  found  best  to  obtain  the 
catalogues  of  various  makers  in  the  vicinity,  and,  on  se- 
lecting one,  to  be  guided  largely  by  his  opinion.  A 
reputable  maker  cannot  afford  to  supply  a  poor  limb,  and 
as  a  rule  he  knows  a  great  deal  more  about  the  matter 
than  the  average  physician. 

There  is  no  reasonable  limit  to  the  possibilities  of  an 
artificial  leg.  Not  only  do  patients  stand,  walk,  and  run 
on  it,  as  well  as  attend  to  their  daily  avocations,  but 
many  also  dance,  skate,  and  ride  a  bicycle  with  appar- 
ently as  much  ease  as  before  they  were  crippled.  With- 
out indorsing  the  glowing  descriptions  put  forth  by 
some  makers,  which  almost  make  one  think  that  their 
productions  are  vast  improvements  on  the  natural  limbs, 
one  cannot  but  recognize  the  truth  of  the  following :  "  It 
is  of  no  small  advantage  nowadays  both  to  surgeon  and 
to  patients  to  realize  that  the  loss  of  a  limb  is  not  neces- 
sarily a  disfiguring  or  mutilating  aifair,  but  that  very 
frequently  an  artificial  limb  well  fitted  will  be  of  vastly 
more  service  and  less  trouble  and  annoyance  than  a  mem- 
ber already  crippled  by  disease,  or  left  in  a  condition 
where  life  even  is  therebj'^  threatened.  In  other  words, 
the  art  of  the  instrument  maker  has  done  very  much  to 
assist  the  surgeon,  and  to  make  patients  willing  to  un- 
dergo serious  operations  who  otherwise  would  be  very 
loath  to  lose  so  useful  a  part  of  their  bodies  as  one  or 
more  limbs.  It  has  done  much  also  to  atone  for  the  hor- 
rible injuries  and  mutilations  inflicted  by  railway  and 
other  accidents"  (Truax,  in  "Johnson's  Encyclopsedia, " 
1894,  v.,  370). 

Tlie  weight  of  an  artificial  limb  is  a  matter  of  some  im- 
portance. Legs  vary  from  two  or  three  pounds  to  seven 
or  eight  pounds.  It  is  a  mistake  to  buy  one  that  is  too 
light.  One  must  bear  in  mind  the  weight,  occupation, 
age,  sex,  and  stature  of  the  patient.  Other  things  being- 
equal,  a  heavy  leg  lasts  longer  than  a  light  one.  Some 
patients  prefer  a  fairly  heavy  limb,  others  a  lighter  one. 
As  a  rule,  it  is  well  to  have  a  leg  sufilciently  heavy  to 
bear  mcyre  than  any  strain  that  is  likely  to  be  put  upon  it. 
Beyond  this  we  would  have  the  leg  as  light  as  possible. 
It  must  be  noted  that  it  is  the  weight  of  the  foot  which 
makes  an  apparently  heavy  limb. 

The  cost  of  an  artificial  limb  varies  according  to  the 
maker  and  the  length  of  the  limb.  The  present  market 
price  of  a  first-class  leg,  thigh  amputation,  is  from  $80  to 
1125;  below  the  knee,  about  $35  to  $75;  foot,  $30  to  $50; 
arm  and  hand,  above  the  elbow,  $50  to  $100;  below  the 
elbow,  $40  to  $75.  These  figures  vary  little  if  at  all  from 
those  given  in  the  former  edition  of  the  Rbpkrencb 
Handbook;  in  reality  they  are  cheaper,  as  the  limbs  of 
to-day  are  superior  to  those  of  a  decade  and  a  half  ago. 

Durability  of  artificial  limbs.  This,  too,  is  variable. 
Some  will  last  fifteen  years  or  even  longer,  others,  by  the 
same  maker,  only  three  or  four  years ;  the  difference  de- 
pending mainly  on  the  amount  of  care  and  attention 
bestowed  upon  the  limb;  much,  too,  depends  on  the 
habits  and  occupation  of  the  wearer.  From  five  to  seven 
years  may  be  taken  as  the  average  "  life  "  of  an  artificial 
leg ;  an  arm  lasts  ordinarily  about  twice  as  long.  Alter- 
ations in  the  stump  often  necessitate,  if  not  a  new  limb, 
some  modification  in  the  socket.    Many  limbs  are  cast 
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aside,  not  because  they  are  worn  out  but  because  the 
wearer  wishes  for  a  new  one.  The  United  States  Gov- 
ernment, with  marked  generosity,  supplies  its  pensioners 
with  new  limbs  every  three  years. 

In  giving  a  list  of  some  of  the  manufacturers  of  arti- 
ficial limbs  we  would  borrow  the  cautious  words  of  the 
writer  on  this  subject  in  the  former  edition  of  the  Rep- 
BiiBNCB  Handbook:  "The  following  list  is  given  with 
some  hesitation  as  it  is  of  course  only  a  partial  one,  and 
the  writer  does  not  wish  to  imply  that  there  may  not  be 
better  manufacturers  in  the  country  than  these.  But 
general  practitioners  have  usually  so  slight  a  knowledge 
of  this  branch  of  industry  that  the  following  names  of 
well-known  and  reputable  manufacturers  are  given  for 
their  convenience":  C.  A.  Frees,  853  Broadway,  New 
York,  and  106  Fifth  Avenue,  Chicago;  A.  A.  Marks,  701 
Broadway,  New  York;  Daly  &  Co.,  Bible  House,  New 
York  City ;  Sharp  &  Smith,  93  Wabash  Avenue,  Chica- 
go; George  R.  Fuller  Co.,  Rochester,  N.  Y. ;  The  Doer- 
flmger  Artificial  Limb  Co.,  Milwaukee,  Wis. ;  J.  E.  Han- 
ger, 207  44-  Street,  N.  W.,  Washington,  D.  C. ;  The 
Chicago  Artificial  Limb  Co.,  San  Francisco,  Cal. ;  William 
T.  Simpson  (successor  to  James  A.  Foster),  Detroit,  Mich. ; 
The  Duluth  Artificial  Limb  Co.,  Duluth,  Minn.;  The 
Winkley  Artificial  Limb  Co,,  Minneapolis,  Minn. 

li.  J.  E.  Scott. 

LIMPING,     DIAGNOSTIC      SIGNIFICANCE      OF.— 

Among  the  first  signs  of  hip  disease  is  limping,  which, 
in  the  early  stage,  may  disappear  entirely  to  return  after 
an  interval  of  days  or  weeks;  it  is  present  sometimes  in 
the  morning  when  the  patient  leaves  his  bed,  and  "  wears 
off"  after  a  brief  period  of  activity;  it  breaks  up  the 
natural  rhythm  of  walking  in  which  equal  time  is  given 
to  the  two  feet.  When  he  limps  the  patient  leaves  the 
well  foot  longer  on  the  floor  than  the  affected  foot.  He 
makes  the  well  one  give  a  more  accented  stroke  as  it 
hastens  to  relieve  the  affected  limb  from  the  weight  of 
the  bodj'.  The  well  limb  hurries  forward  to  take  the 
blow  of  the  descending  body,  and  thus  destroys  the  nat- 
ural rhythm  in  which  the  two  feet  move  alike  and  in 
equal  time.  The  simplicity  of  the  normal  rhythm  makes 
a  slight  deviation  from  it  very  noticeable,  so  that  limping 
always  receives  early  recognition  and  attention.  But  in 
the  absence  of  all  other  signs  and  symptoms  it  may  not 
be  easy  to  say  which  foot  is  the  affected  one,  a  question 
which  may  be  answered  by  noticing  which  foot  strikes 
the  floor  the  hardest  and  quickest  blow  in  walking.  The 
foot  which  does  this  is  the  well  one.  The  patient  un- 
consciously hastens  the  action  of  this  foot  in  order  to  re- 
lieve the  affected  one  from  the  blow  of  the  weight  of  the 
body  which  accompanies  walking.  .  The  rhythm  of  hu- 
man locomotion  has  not  received  the  attention  to  which 
it  is  entitled.  Normal  rhythm  may  be  expressed  as  fol- 
lows;    One  —  two  —  one  —  two  —  one  —  two,   and  false 

rhythm  thus:     One — two one — two one — two. 

Limping  may  be  described  as  asymmetrical  walking. 
In  ordinary  cases  it  depends  less  on  a  difference  in  the 
length  of  the  limbs  and  on  their  deformed  relation  to  the 
trunk  than  it  does  on  a  failure  of  the  two  limbs  to  make 
steps  of  equal  length  and  in  equal  time.  And  much  of  the 
lameness  which  we  see  is  preventable  by  learning  to  keep 
correct  time  in  the  motion  of  the  feet.  A  perfectly  well 
person  can  walk  lame  by  simply  giving  more  time  to  one 
foot  than  to  the  other,  which  may  be  demonstrated  at 
once  if  the  reader  of  this  will  lay  down  the  book  and 
walk  across  his  room,  violating  in  his  steps  the  natural 
rhythm  in  which  time  is  equally  marked  and  letting  one 
foot  linger  on  the  floor  longer  than  the  other  at  each  step. 
And  conversely,  one  who  is  really  lame  can  lessen  the 
appearance  of  being  so  by  learning  to  observe  the  natural 
(one— two— one— two— one— two)  rhythm  of  human 
locomotion.  This  precept  has  proved  of  especial  value 
in  hip  disease.  Adoniram  B.  Judson. 

LINDEN  FLOWERS.— im«  Flowers.  Tilia  Flowers. 
The  flowers  of  several  species  of  Tilia  (fam.  Tiliacem). 
This  article,  though  still  extensively  employed  among 
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the  common  people  of  Europe,  and  to  some  extent  m 
this  country,  is  of  so  little  medicinal  importance  that  it 
may  be  dismissed  with  brief  mention.  It  contams  a  very 
small  amount  of  volatile  oil,  with  gum,  sugai\  and  a  little 
tannin.  It  is  very  mildly  antispasmodic  and  emollient, 
and  given  in  the  form  of  a  copious  warm  draught  be- 
come! diaphoretic.  -^^«'"-2/  ^-  -Km«*2'- 

LINEVILLE    MINERAL    SPRINGS.— Wayne   County, 

Iowa.  , 

Post-Ofpicb.— Lineville  Springs.  Hotel. 
These  springs  are  located  two  and  one-half  miles  south- 
west of  Lineville,  a  thriving  town  of  1,000  inhabitants 
on  the  southwestern  branch  of  the  Chicago,,Rock  Island 
and  Pacific  Railroad.  The  Mineral  Springs  Hotel  is  a 
large  convenient,  and  commodious  structure,  pictur- 
esquely situated  amid  the  hills  bordering  the  Grand 
River.  The  scenery  is  diversified  and  interesting,  and 
the  atmospheric  conditions  are  of  a  salubrious  and  invig- 
orating character.  Everything  has  been  done  to  render 
the  house  and  surrounding  grounds  pleasant,  comfort- 
able, and  homelike.  The  sanitary  arrangements  are  excel  - 
lent,  and,  with  pure  air  and  the  presence  of  the  mineral 
springs,  with  hot  and  cold  water,  the  place  ofEers  many 
inducements  to  the  seeker  after  health  or  recreation.  The 
water  is  brought  from  a  point  150  feet  below  the  surface 
by  means  of  pipes  to  the  interior  of  the  hotel.  It  is  clear 
and  sparkling,  and  very  pleasant  to  the  palate.  The  fol- 
lowing analysis  was  made  by  Mr.  A.  E.  Woodward,  late 
assistant  geologist  of  the  State  of  Missouri  :* 


OxE  United  States  Gallon  Contains: 
Solids. 


Silica  . 


Grains. 
.      0.11 


Alumina -f" 

Calcium  sulphate l-»u 

Magnesium  sulphate lonSn 

Soaium  sulphate i  ■»; 

Potassium  sulphate 1-74 

Sodium  chloride 15.W 

Total 202.58 

This  is  a  valuable  purgative  water.  It  is  useful  in 
dropsical  affections  due  to  renal  disorders.  It  has  also 
produced  excellent  results  In  cases  of  chronic  constipa- 
tion, functional  disturbances  of  the  liver,  certain  cuta- 
neous diseases,  and  other  affections.      James  K.  Crook. 

LINSEED. — LiNUM.  Flaxseed.  "  The  seed  of  Zj7!«?» 
untatissimum  L.  (fam.  Linacem)"  (U.  S.  P.).  The  uni- 
versally known  and  cultivated  flax  is  a  slender,  blue- 
flowered  annual,  its  bark  contributing  the  exti'emely 
tough  fibres  from  which  linen  is  made.  It  is  a  native  of 
the  Old  World,  but  has  been  in  cultivation  so  long  that 
its  wild  state  is  wholly  unknown.  There  is  no  plant  of 
which  the  proofs  of  its  ancient  use  are  so  substantial ; 
linen  coverings  are  folded  around  Egyptian  mummies 
more  than  twenty-five  centuries  old.  It  has  also  been 
found  in  the  relics  of  the  prehistoric  Lake  Dwellers  of 
Switzerland.  It  is  frequently  mentioned  in  the  Bible, 
and  has  been  known  from  the  earliest  times  of  ancient 
Greece  and  Rome.  The  employment  of  the  seeds  is  also 
of  very  ancient  origin. 

The  plants  being  collected  for  their  fibre,  and  dried,  the 
seeds  are  combed  off  from  them,  and  constitute  the  article 
under  consideration.  Since  the  plants  are  pulled  up,  con- 
siderable dirt'is  apt  to  get  into  the  seed.  This  is  increased 
by  the  seeds  of  many  weeds,  and  these  impurities  are 
often  very  imperfectly  winnowed  out.  In  trade,  the 
relative  amount  of  this  foreign  matter  is  roughly  esti- 
mated by  shaking  up  the  seeds  in  an  inverted  conical 
bag,  which  carries  the  impurities  to  the  bottom,  or  tip  of 
the  cone.  The  character  of  this  matter,  furthermore, 
conveys  to  the  expert  an  idea  of  the  geographical  source 
of  the  product. 

The  following  is  the  official  description  of  flaxseed: 
"About  4  or  5  mm.   long,   oblong-ovate,  flattened,  ob- 

*  Geological  Report  of  the  Mineral  Waters  of  Iowa,  1892,  p.  127. 


liquely  pointed  at  one  end,  brown,  glossy,  covered  with 
a  transparent,  mucilaginous  epithelium,  which  swells 
considerably  in  water;  the  embryo  whitish  or  pale  green- 
ish, with  two  large,  oily,  plano-convex  cotyledons,  and  a 
thin  perisperm ;  inodorous ;  taste  mucilaginous,  oily  and 
bitter.  Ground  Unseed  (linseed  meal,  or  flaxseed  meal), 
for  medicinal  purposes,  should  be  recently  prepared  and 
free  from  unpleasant  or  rancid  odor.  When  extracted  with 
carbon  disulphide,  it  should  yield  not  less  than  twenty- 
five  per  cent,  of  fixed  oil.  The  filtered  infusion  of 
ground  linseed,  prepared  with  boiling  water  and  allowed 
to  cool,  has  an  insipid,  mucilaginous  taste,  and  should 
not  be  colored  blue  by  iodine  T.S.  (absence  of  starch)." 
The  British  Pharmacopoeia  requires  a  yield  of  thirty  per 
cent,  of  oil,  and,  as  a  matter  of  fact,  nearly  thirty-flve 
per  cent,  should  be  yielded.  There  are  about  fifteen  per 
cent,  of  gum,  twenty-five  per  cent,  of  albuminous  matter, 
a  little  resin,  and  a  trace  of  amygdalin,  which  gives  the 
bitter  taste.  The  ash  should  not  exceed  five  per  cent. 
The  chief  adulterants  are  starch,  and  the  use  of  a  meal 
made  from  the  ground  cake  left  after  the  expression  of 
the  oil. 

Uses.— Linseed  is  chiefly,  if  not  entirely,  used  in  medi- 
cine as  the  material  of  which  poultices  are  made,  for 
which,  by  its  elasticity,  its  low  conducting  power  for 
heat,  and  its  retaining  qualities  for  water,  it  is  exceed- 
ingly well  adapted.  The  addition  of  camphor,  as  a  pre- 
servative and  antiseptic,  is  common,  and  gives  a  stimu- 
lant tendency  to  the  poultice.  Henry  H.  Rusby. 

LINSEED,  OIL  OF.— Oleum  Lini.  Flaxseed  Oil. 
"  A  fixed  oil  expressed  from  linseed  without  the  use  of 
heat.  A  yellowish,  or  yellow,  oily  liquid,  having  a 
slight,  peculiar  odor,  and  a  bland  taste.  When  exposed 
to  the  air  it  gradually  thickens,  and  acquires  a  strong 
odor  and  taste ;  and  if  spread,  in  a  thin  layer,  on  a  glass 
plate,  and  allowed  to  stand  in  a  warm  place,  it  is  grad- 
ually converted  into  a  hard,  transparent,  resin-like  mass 
(absence  of  non-drying  oils). 

"Specific  gravity:  0.930  to  0.940  at  15°  C.  (59°  F.). 

"It  does  not  congeal  above  —20°  C.  (—4°  F.). 

"  Soluble  in  about  10  parts  of  absolute  alcohol,  and,  in 
all  proportions,  in  ether,  chloroform,  benzin,  carbon  di- 
sulphide, or  oil  of  turpentine. 

"  It  should  not  more  than  slightly  redden  blue  litmus 
paper  previously  moistened  with  alcohol  (limit  of  free 
acid). 

"If  2  c.c.  of  the  oil  be  shaken  with  1  c.c.  of  fuming 
nitric  acid  and  1  c.c.  of  water,  it  should  neither  com- 
pletely nor  partially  solidify,  even  after  standing  for  one 
or  two  days  (absence  of  non-drying  oils). 

"If  10  c.c.  of  the  oil,  contained  in  a  small  flask,  be 
mixed  with  a  solution  of  3  gm.  of  potassium  hydrate  in 
5  c.c.  of  water,  then  5  c.c.  of  alcohol  added,  and  the  mix- 
ture heated  for  about  five  minutes  on  a  water-bath,  with 
occasional  agitation,  a  dark-colored  but  clear  and  com- 
plete solution  should  be  obtained. 

"  If  this  liquid  be  diluted  with  water  to  the  measure  of 
50  c.c,  tlien  cooled,  and  shaken  with  50  c.c.  of  ether,  the 
clear,  ethereal  layer,  after  having  separated,  should  not 
show  a  bluish  fluorescence,  and  when  caretfully  decanted 
and  allowed  to  evaporate  spontaneously  should  leave  not 
more  than  a  slight,  and  not  oily,  residue  (absence  of  pa- 
ralpn  oils) "  (U.  8.  P.). 

This  differs  from  most  other  fixed  oils  in  its  large  per- 
centage of  albuminous  matter,  though  this  imparts  no 
special  medicinal  properties.  Rancidity  and  septic  con- 
tamination should  be  guarded  against.  Its  chief  use  in 
medicine  is  in  the  formation  of  the  official  Linimentum 
Caleis,  Lime  Liniment  or  Carron  Oil,  consisting  of  equal 
parts  of  this  and  lime  water,  a  favorite  application  to 
burns,  as  is  the  oil  itself.  The  oil  is  used  upon  an  im- 
mense scale  in  the  arts.  Henry  H.  Rusby. 

LINT. — A  loose,  soft,  and  fine  mat  or  fabric  of  linen 
fibre,  used  as  an  application  to  wounds,  to  check  hemor- 
rhage by  the  mechanical  action  of  the  fibre,  to  sei've  as 
packing  or  padding  and  as  an  absorbent  vehicle  for  the 
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application  of  medicinal  substances.  The  best  is  the 
"  patent "  or  woven  lint.  It  is  a  soft,  loosely  woven 
cloth,  with  a  heavy  flocculent  nap  on  one  side,  beauti- 
fully bleached  and  clean,  and  so  tender  that  it  can  be 
easily  torn  in  either  direction  or  pulled  into  woolly  bits. 
Picked,  scraped,  and  ravelled  lints,  made,  as  their  names 
indicate,  from  old  linen  cloths,  are  now  mostly  of  domes- 
tic employment,  having  been  superseded  in  the  hands  of 
physicians  by  the  lint  just  mentioned  and  the  now  beau- 
tifully prepared  "absorbent  cotton." 

Very  similar  substances  are  tow  and  oakum.  The 
former  is  the  tangled  fibres  heckled  out  in  the  produc- 
tion of  linen  fibre.  The  latter  is  the  former  soaked  in 
tar,  and  adds  antiseptic  to  the  mechanical  properties  of 
the  tow.  Henry  II.  Rusby. 

LIPANIN. — A  fatty  compound  formed  by  the  addition 
of  five  or  six  per  cent,  of  oleic  acid  to  fine  olive  oil.  It 
has  been  proposed  by  von  Mering  as  a  substitute  for 
cod-liver  oil.  Its  use  was  suggested  by  the  theory  of 
Buckheim  that  the  beneficial  action  of  cod-liver  oil  was 
due  to  the  fatty  acids  it  contained.  The  proposed  sub- 
stitute is  more  palatable  and  is  easily  retained  by  the 
weakest  stomach,  and,  when  it  is  desired  to  do  so,  it  maj- 
be  readily  formed  into  an  emulsion.  The  dose  for  chil- 
dren is  one  teaspoonful  before  meals;  for  adults,  one 
tablespoonful.  Beaumont  Small. 

LIPOGENESIS. — Under  this  heading  we  have  to  con- 
sider how  the  abnormal  accumulation  of  fat  in  the  tis- 
sues takes  place,  and  we  divide  the  subject  into  two 
heads:  1.  Fatty  Infiltration ;  2.  Fatty  Degeneration. 

1.  Fatty  Infiltration. — In  this  process  the  fat  which  is 
formed  outside  of  tlie  cells,  elsewhere  in  the  body,  sim- 
ply accumulates  in  the  cells.  These  contain  larger  or 
smaller  droplets  of  fat.  In  perfectly  typical  cases  the 
remaining  protoplasm  of  the  cell  shows  no  degeneration, 
although  the  pressure  of  the  fat  droplets  may  produce  a 
passive  atrophy  in  other  cases.  Fatty  infiltration  occurs 
under  normal  as  well  as  pathological  conditions.  Abnor- 
mal fatty  infiltration  of  cells  can  scarcely  be  distinguished 
morphologically  from  those  involved  in  fatty  degener- 
ation. 

There  is  another  phase  of  fatty  infiltration,  as  seen 
in  the  heart,  pancreas,  etc.,  in  which  the  fat  accumu- 
lates in  the  cells  of  the  interstitial  connective  tissue  in 
a  manner  identical  with  that  in  which  the  normal  pan- 
niculus  adiposus  is  formed.  In  such  conditions  the  ac- 
cumulated fat  may  cause  a  secondary  pressure  atrophy 
upon  the  heart  muscle  cells,  or  upon  the  gland  cells,  etc. 

Fatty  infiltration  and  fatty  degeneration  may  take 
place  simultaneously. 

3.  Fatty  Degeneration. — In  this  condition  also  of  ab- 
normal accumulation  of  fat  in  the  tissues,  it  has  been  as- 
sumed in  the  past  that  the  fat  is  formed  by  a  retrograde 
metamorphosis,  or  degeneration,  of  the  proteid  elements 
of  the  cell  protoplasm,  by  which  process  the  integrity  and 
capacity  of  the  cell  are  injured.  The  correctness  of  this 
assumption  has  lately  been  called  in  question.  It  in- 
volves in  large  measure  the  solution  of  the  physiological 
problem  whether  normally  the  fat  in  the  body  is  formed 
from  proteids  or  from  carbohydrates.  Many  experiments 
and  arguments  have  been  made  to  solve  this  question,  but 
it  does  not  yet  appear  to  have  been  satisfactorily  an- 
swered. We  need  to  know  the  following  in  connection 
with  the  processes  known  as  fat  metamorphoses  (fatty 
degenerations):  What  are  these  fats?  Do  they  differ 
from  the  physiological  fats?  Whence  are  they  derived? 
To  a  certain  extent  the  pathological  questions  await  the 
solution  of  the  physiological  questions,  but  the  inter- 
dependence need  not  be  necessarily  complete;  for  even 
were  it  shown  that  physiologically  fats  are  or  are  not 
produced  from  proteids,  the  contrary  would  still  be  pos- 
sible under  pathological  conditions.  .    „  ™      . 

Schafer  makes  the  following  statement  m  his  Physi- 
ology "  ■  "  That  fat  is  formed  from  proteid  has  been  almost 
universally  accepted  by  physiologists."  This  is  a  ques- 
tion which  was  for  many  years  held  to  have  been  settled 


by  the  experiments  of  Pettenkofer  and  Voit.  But  this 
view  has  been  strenuously  attacked  of  late  by  Pfluger, 
Taylor,  Athanasiu,  and  others.  When  we  come  into  the 
domain  of  pathology  tlie  subject  is  still  more  nebulous. 
The  current  pathological  teaching  is  that  in  fatty  de- 
generation the  proteids  of  the  diseased  cells  become 
converted  into  fats.  Virchow  and  Klebs  are  largely  re- 
sponsible for  this.  Taylor  remarks  that  in  general  patho- 
logical literature  no  explanation  or  discussion  of  worth 
attends  this  statement,  and  that  a  serious  erj-or  has  been 
made  in  thus  dismis.sing  with  an  unequivocal  statement 
one  of  the  most  fundamental  problems  of  biology.  To 
those  who  would  pursue  the  matter  further,  I  refer,  for 
critical  review  of  the  entire  subject,  to  Taylor,  "Critical 
Summary  of  the  Question  of  Fatty  Degeneration," 
American  Journal  of  the  Medical  Hciences,  1899,  cxvii., 
569,  and  Journal  of  E.vperiniental  Medicine,  vol.  iv.,  p. 
399,  1899 ;  and  to  the  article  by  Athanasiu  in  Pfliiger's 
ArcliiD,  1899,  Ixxiv. 

Taylor,  after  his  critical  review  of  the  subject,  draws 
the  following  conclusions:  "  1.  The  formation  of  fats  out 
of  proteids  physiologically  has  not  been  demonstrated  or 
made  probable.  2.  A  formation  of  fats  out  of  proteids 
pathologically  has  not  been  demonstrated.  On  the  con- 
trary, the  weight  of  evidence  is  against  it  and  in  favor  of 
the  conception  of  the  so-called  fatty  metamorphosis  as 
infiltrations  or  formations  of  fat  from  carbohydrates. " 

"  This  position  is  provisional,  and  not  conclusive.  No 
one  pretends  to-day  that  the  formation  of  fat  from  pro- 
teids is  impossible ;  it  has  simply  not  been  demonstrated 
or  even  made  plausible.  Future  work  must  confirm  or 
reverse  our  present  conclusions." 

In  fatty  degeneration  there  is  an  accumulation  of  larger 
and  smaller  fat  droplets  in  the  cell,  sometimes  so  slight  as 
to  be  scarcely  visible,  sometimes  so  great  as  largely  to 
replace  the  protoplasm,  crowding  the  nucleus  to  one  side. 
These  strongly  retractile  fat  droplets  are  not  changed  by 
dilute  acetic  acid,  are  soluble  in  ether  (being  thus  distin- 
guished from  albuminous  granular  degeneration),  and 
when  fresh  are  stained  black  by  osmic  acid.  Macro- 
scopically,  organs  affected  with  marked  fatty  degener- 
ation are  usually  larger  and  softer  than  normal,  have  a 
grayish -yellow  color,  or  are  mottled  with  yellowish 
streaks  or  patches,  and  the  normal  markings  of  cut  sur- 
faces are  more  or  less  obscured. 

Patty  degeneration  may  be  associated  with,  or  may  fol- 
low, albuminous  degeneration,  and  may  occur  under  simi- 
lar conditions.  In  addition  to  its  local  occurience,  as  a 
result  of  local  disturbances  of  circulation  in  the  vicinity 
of  inflammations  or  in  tumors,  etc. ,  it  is  apt  to  occur  in 
the  liver,  heart  muscle,  and  kidney  in  chronic  exhausting 
diseases,  and  in  conditions  and  diseases  to  which  profound 
ansemia  is  incident,  or  as  the  result  of  the  action  of  cer- 
tain poisons,  such  as  phosphorus,  arsenic,  etc. 

Clarence  Arthur  Mc  Williams. 
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LIPOMA.     See  the  Appendix. 

LIQUEFACTION  NECROSIS,     ^ea  Necrosis. 

LIQUORICE  ROOT.— (Glycyrrhiza,  U.  S.  P.;  Gly- 
cyrrhizEB  Radix,  B.  P. ;  Radix  Liquiritioe,  Ph.  G. ; 
Reghsse,  Codex.) 

The  dried  root  of  Glycyrrhiza  glabra  L.  (Spanish  hquor- 
ice)  and  of  O.  glandulifera  Waldstein  and  Kittaibel  (Rus- 
sian liquorice)  (fam.  Zegumnosm). 

The  liquorice  plants  are  large  perennial  herbs,  the  differ- 
ent species  either  smooth  or  hairy.  That  first  named 
grows  principally  in  southern  Europe,  the  second  chiefly 
in  southwestern  Asia  and  adjacent  Europe.  Both  arc 
largely  cultivated,  the  former  much  more  extensively. 
The  plant  sends  down  a  very  long  root,  which  is  nearly 
vertical,  but  may  have  several  smaller  branches.     From 

Sir 


LIssner's  Mln.  Sp'gs.    tjjjfERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Ijltholapaxy 


the  crown,  just  underneath  the  surface  of  the  ground,  a 
number  of  long  horizontal  rhizomes  emanate.  These, 
though  frequently  mixed  with  liquorice  to  increase  the 
yield,  are  not  suitable  for  use.  They  have,  however,  an 
important  use  for  purposes  of  propagation. 

Liquorice  root,  when  first  collected,  is  fleshy  and  juicy, 
and  is  largely  employed  in  this  condition.  For  commer- 
cial purposes  the  roots  are  thoroughly  cleaned  and  dried 
rapidly  to  prevent  moulding.  The  Russian  variety  has 
its  outer  bark  removed. 

There  are  great  differences  of  opinion  concerning  the 
relative  quality  of  the  two  varieties.  The  correct  view 
probably  is,  that  Spanish  liquorice  is  sweeter,  while  Rus- 
sian liquorice,  when  powdered,  is  lighter  in  color  andof 
finer  appearance.  Russian  liquorice  is  rather  more  in- 
clined to  be  free  from  bitterness,  provided  care  be  taken 
to  excise  all  black,  knotty,  decayed  pieces.  If  these  be 
allowed  to  remain,  even  to  a  slight  extent,  they  impart  a 
marked  bitterness  to  the  powder. 

Description. — Spanish  Liquorice. — In  long,  cylindrical 
pieces,  from  5  to  15  mm.  H  to  |  in.)  thick,  longitudinally 
wrinkled,  externally  grayish-brown  to  dark  brown, 
warty;  internally  tawny-yellow;  pliable,  tough;  frac- 
ture coarsely  fibrous;  bark  rather  thick;  wood  porous, 
but  dense,  in  narrow  wedges;  medullary  rays  linear; 
taste  sweet,  very  slightly  acrid. 

The  undergi'ound  stem,  which  is  often  present,  has  the 
same  appearance,  but  contains  a  thin  pitli. 

Russian  Liqiimice  occurs  in  large,  usually  crooked 
pieces,  often  several  feet  in  length  and  5  cm.  (3  in.)  in 
thickness,  deprived  of  the  outer  bark,  pale  yellow  with- 
out, internally  of  a  lighter  yellow  than  the  Spanish  and 
softer  and  of  lower  specific  gravity,  its  cellular  elements 
larger,  its  taste  less  sweet,  and  the  wood  frequently  cleft. 
Any  blackened,  knotty,  bitter  portions  should  be  re- 
moved before  using. 

Composition.— The  most  important  principle  is  its 
peculiar  sweet  substance, ,  g-Zj/cj/JT/wsm,  an  amorphous, 
yellow,  intensely  sweet  powder,  soluble  in  hot  water,  but 
not  in  cold  without  the  addition  of  an  alkali.  It  is  a 
glucoside,  and  may  be  resolved,  by  boiling  with  dilute 
hydrochloric  acid,  into  an  uncrystallizable  sugar,  and  an 
amorphous,  bitter  substance,  glycyrrlietin.  It  is  said  to 
be  present  in  the  root  combined  with  calcium.  Propor- 
tion about  six  per  cent.  There  are  also  some  sugar,  three 
per  cent,  of  asparagin,  a  variable  amount  of  glycyrama- 
rin,  a  little  resin  and  starch. 

Action.  —Liquorice  has  no  physiological  action  beyond 
that  of  being  slightly  laxative.  It  is,  like  other  sugars 
and  syrups,  soothing  to  the  mucous  membrane  of  the. 
fauces,  and  hence  much  employed  in  coughs  by  itself,  or 
as  a  vehicle  or  ingredient  of  cough  mixtures.  Syrups  of 
liquorice  and  the  ammoniated  glycyrrhizin  have  been 
extensively  used  as  vehicles  to  cover  the  bitter  taste  of 
quinine,  which  they  do  in  an  imperfect  manner.  The 
ammoniated  glycyrrhizin  may  be  rubbed  up  with  the 
quinine  in  powder,  or  the  quinine  may  be  mixed  with  a 
syrup  of  liquorice  at  the  instant  of  taking. 

Administkation. — Several  preparations  are  official. 
Fluid  extract  {Extraci nia  Olycyrrldsm  Fluidum,  U.  S. 
P.),' in  which  the  liquorice  is  exhausted  with  diluted  alco- 
hol and  ammonia,  the  latter  to  make  the  active  principle 
more  soluble.  The  pure  extract  (ExtracUmn  Olycyrrhizm 
Purum,  U.  S.  P.,  so  called  to  distinguish  it  from  the  Ex- 
tractum  Olycyrrhizce,  or  crude  Italian  stick  liquorice),  in 
which  the  drug  is  exhausted  with  water  and  ammonia, 
and  the  percolate  evaporated  to  a  semi-solid  consistence. 
It  is  useful  for  pill  masses  and  as  a  veliicle ;  it  is  also  an 
ingredient  in  the  compound  mixture  of  liquorice  (Mistura 
OlyeyrrMzw  Gomposita,  U.  S.  P.),  or  old  Brown  Mixture, 
in  which  paregoric  and  wine  of  antimony  are  the  active 
ingredients.  Olycyrrlminum  Ammoniatuni^  U.  S.  P. 
(ammoniated  glycyrrhizin,  mentioned  above),  is  prepared 
by  extracting  the  liquorice  with  ammoniated  water,  pre- 
cipitating the  sweet  principle  with  sulphuric  acid,  wash- 
ing, redissolving  in  ammonia  and  water,  precipitating 
and  dissolving  again,  until  it  is  sufiiciently  pure.  It  is  in 
dark  brownish-red,  shining,  brittle  scales,  of  a  very  sweet, 


liquorice-like  taste,  and  no  odor,  soluble  in  water  and 
alcohol.  Compound  liquorice  powder  (Pulvis  Olycyr- 
rhizm Compositus)  is,  properly  speaking,  a  preparation  of 
senna.  Besides  these,  should  be  mentioned  the  commer- 
cial "  stick, "  or  "  black  liquorice, "  formerly  imported  on  a 
large  scale  from  many  of  the  countries  and  islands  of  the 
Mediterranean,  now  chiefly  manufactured  in  this  country. 
It  is  chiefly  used  by  children  as  a  confection,  but  is  also  in 
extensive  demand  for  coughs,  colds,  and  sore  throats. 

W.  P.  Bolles. 

LISSNER'S  MINERAL  SPRING.— Lewis  and  Clark 
County,  Montana. 

Post-Opfice. — Helena.     Hotels. 

This  spring  is  located  in  Helena,  about  three  hundred 
yards  from  the  International  Hotel,  at  the  corner  of  Main 
and  State  streets.  The  spring  gushes  from  the  foot  of  a 
granite  mountain,  three  hundred  feet  high,  at  the  rate  of 
about  30,000  gallons  a  day.  A  qualitative  analysis  by 
Messrs.  Thomas  Price  &  Son,  chemists,  of  San  Francisco, 
showed  the  presence  of  the  chlorides,  carbonates,  and  sul- 
phates of  lime,  magnesia,  soda,  and  potash.  It  is  free 
from  organic  or  vegetable  matter.  The  water  is  used  com- 
mercially and  is  recommended  for  indigestion,  constipa- 
tion, liver,  kidney,  and  bladder  troubles.  We  are  unable 
to  classify  the  water  in  the  absence  of  a  complete  qualita- 
tive analysis.  James  K.  Crook. 

LITH/£IVIIA.    See  Gout. 

LITHIO-PIPERAZINE  is  a  combination  of  piperazine 
and  lithium  which  is  soluble  in  water  and  is  used  in  gout 
and  the  uric-acid  diathesis  in  dose  of  0.3-1.0  gm.  (gr. 
v.-xv.)  three  times  a  day.  W.  A.  Bastedo. 

LITHIUM. — I.  General  Medicinal  Properties  of 
Compounds  of  Lithium. — As  lithium  is  closely  allied  to 
potassium  chemicall}-,  so  its  salts  exert  practically  the 
same  kind  of  physiological  influence  as  the  corresponding 
salts  of  potassium.  The  only  substantial  differences  are, 
first,  the  pui'ely  chemical  one,  that  basic  lithia  forms  with 
uric  acid  a  salt  much  more  soluble  than  the  corresponding 
potassic  compound ;  and,  secondly,  that  clinically,  in  lith- 
semia  and  gout,  speedier  relief  seems  sometimes  to  follow 
from  medication  with  salts  of  lithium  than  with  those  of 
potassium.  But  since  the  results  reported  have  followed 
the  employment  of  the  remedy  with  the  preconceived 
idea  that  such  results  must  follow  from  theory,  the  clini- 
cal superiority  claimed  for  lithium  should  be  received 
with  caution.  There  is  no  doubt,  however,  tliat  the 
lithic  salts  are  at  least  as  efficient  as  the  potassic,  but 
then  they  have  the  disadvantage  of  being  more  expen- 
sive. 

II.  The  Compounds  of  Lithium  Used  in  Medicine. 
— Tliese  are  the  carbonate,  citrate,  bromide,  benzoate,  and 
salicylate.  The  first  two  only  will  be  considered  in  this 
jDlace.  For  the  others,  see  respectively  i?TO?;M'(?««,  £c»20i(! 
Aeid,  and  Salicylic  Acid. 

Normal  Lithium  Carbonate :  LijCOs.  The  salt  is 
official  in  the  United  States  Pharmacopceia  as  Lithii 
Carboiu/s,  Lithium  Carbonate.  It  is  a  light,  white  pow- 
der, permanent  in  the  air,  odorless,  having  an  alkaline 
taste  and  an  alkaline  reaction.  It  dissolves  in  80  parts  of 
cold  and  140  parts  of  boiling  water,  but  is  freely  soluble 
in  carbonic  acid  water.  It  is  insoluble  in  alcohol.  Lith- 
ium carbonate  behaves  in  a  general  way  like  potassium 
carbonate,  except  that,  because  of  its  feeble  solubility  in 
water,  it  is  not  locally  so  irritant.  As  an  alkali  it  is  re- 
markably potent,  because  of  its  chemically  low  combin- 
ing number,  and  hence  great  saturating  "power  in  the 
neutralization  of  acids.  Its  use  so  far  has  been  mainly 
as  a  substitute  for  potassic  alkaline  preparations  in  inter- 
nal medication  in  gout  and  lithiasis.  It  is  given  in  doses 
of  from  0.30  to  1  gm.  (gr.  v.-xv.),  several  times  a  day, 
best  administered  in  some  effervescing  water,  since  it  is 
freely  soluble  in  such  liquids. 

Normal  Lithium  Citrate :  LisCaHjO,.  The  salt  is  offi- 
cial in  the  United  States  Pharmacopoeia  as  LitJiii  Citras, 
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Lithium  Citrate.  It  is  a  white  powder,  deliquescent  on 
exposure  to  air,  odorless,  having  a  slightly  cooling, 
faintly  alkaline  taste  and  a  neutral  reaction.  It  dissolve's 
in  2  parts  of  cold  water,  and  in  0.5  part  of  boiling  water. 
In  alcohol  it  is  practically  insoluble.  It  should  be  kept 
in  well-stoppered  bottles.  Lithium  citrate  bears  tlie 
same  relation,  in  medicinal  behavior,  to  the  carbonate 
that  potassium  citrate  does  to  potassium  carbonate.  It 
is  pleasanter  to  the  taste  and  more  grateful  to  the  stom- 
ach than  the  carbonate,  but  undergoes  transformation  to 
the  carbonate  after  absorption  into  the  blood.  Constitu- 
tionally, therefore,  it  is  the  equivalent  of  the  carbonate, 
and  it  is  used  internally  in  gout  and  uric-acid  diathesis. 
The  salt,  it  must  be  remembered,  is  not  alkaline  while 
under  its  own  form,  and  hence  would  be  useless  as  a 
local  alkali  for  the  direct  neutralization  of  acid.  Dose, 
from  0.65  to  2  gm.  (gr.  x.-xx.\.),  several  times  a  day,  in 
aqueous  solution. 

A  pleasant  way  to  administer  the  citrate  is  to  prescribe 
the  ofBcial  preparation  entitled  Lit  hi  i  Citras  Effercescem, 
Effervescent  Lithium  Citrate.  This  preparation  is  a 
powder  composed  of  the  admixture,  in  dry  powder,  of  7 
per  cent,  of  lithium  carbonate,  37  per  cent,  of  citric  acid, 
and  28  per  cent.,  each,  of  sodium  bicarbonate  and  sugar. 
On  adding  the  powder  to  water  the  ingredients  dissolve, 
whereupon  the  citric  acid  decomposes  the  carbonates 
with  formation  of  lithium  citrate  and  evolution  of  carbon 
dioxide  gas  in  effervescence.  The  dose  is  a  teaspoonful 
of  the  powder,  to  be  taken  in  water  and  drunk  during 
■effervescence.  Edward  Gurtis. 

LITHIUM-DIURETIN.     See  Vroplierin. 

LITHOLAPAXY— (Rapid  Lithotrity  with  Evacuation), 
TkiSoq  and  AdTrafff  (evacuation). 

This  operation,  which  has  superseded  the  old  method 
of  lithotrity,  and  which  successfully  disposes  of  stones 
that  could  formerly  be  dealt  with  only  by  lithotomy,  has 
been  before  the  world  for  twenty -four  years. 

In  January,  1878,  Prof.  Henry  J.  Bigelow  '  published 
his  first  paper  introducing  tliis  procedure  to  the  medical 
profession,  and  it  was  at  once  enthusiastically  adopted 
by  the  surgeons  of  all  countries. 

The  writer's  association  with  Professor  Bigelow  in  this 
branch  of  surgery  lends  authority  to  the  description  of 
the  operation  which  follows : 

Before  the  year  1878  lithotrity  was  performed  by  short 
■sittings  (a  few  minutes  each),  with  intervals  of  several 
days  between  them.  The  debris,  more  or  less  iinely  pul- 
verized, was  passed  with  the  urine. 

If  the  expulsive  power  of  the  bladder  was  good,  the 
voidance  of  the  fragments  was  usually  successfully  ac- 
complished. When,  however,  the  bladder  had  lost  its 
power,  or  when,  owing  to  some  obstruction,  it  could  not 
thoroughly  empty  itself,  the  discharge  of  the  fragments 
after  crushing  was  an  extremely  uncertain  matter. 

Moreover,  in  a  certain  proportion  of  cases,  especially 
when  the  stone  was  a  hard  one,  or  when  the  bladder  was 
much  inflamed,  the  crushing  was  followed  by  serious 
symptoms,  with  marked  increase  of  the  bladder  inflam- 
mation, which  not  only  put  a  stop  to  further  crushing, 
but  frequently  went  on  from  bad  to  worse  and  ended 
fatally. 

This  aggravation  of  symptoms  after  lithotrity  was  as- 
cribed largely  to  the  irritation  of  the  bladder  wall  by  the 
instruments;  and  operators  tried  to  avoid  trouble  by 
making  the  sittings  short,  and  by  extreme  gentleness  in 
manipulation. 

Sir  Henry  Thompson,  then  the  English  authority  upon 
the  subject  of  lithotrity,  had  recently  stated  it  as  his 
opinion  that  a  sitting  should  not  be  prolonged  beyond 
two  or  three  minutes,  and  that  stones  requiring  more 
than  three  or  four  sittings  for  their  removal  were  not  ad- 
vantageously within  the  province  of  lithotrity. 

Prior  to  this  year  (1878)  there  had  been  various  at- 
tempts to  remove  by  suction  portions  of  the  debris  after 
crushing,  and  Clover's  apparatus,  consisting  of  a  catheter 
and  bulb,  was  sometimes  used  to  aid  a  bladder  in  freeing 
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itself.  Such  efforts  at  evacuation  were,  however  re- 
garded as  introducing  special  dangers  into  the  opei.'tion 
of  lithotrity,  and  writers  upon  the  subject  were  practi- 
cally unanimous  in  thinking  that  any  serious  attempt  in 
this  direction  should  be  dispensed  with,  if  possible. 
.  In  1875,  Professor  Bigelow,  having  devised  a  more 
thorough  evacuator  than  those  previously  in  use,  tried 
the  plan  of  operating  by  a  long  sitting  under  ether,  with 
the  object  of  crushing  the  stone  and  completely  remov- 
ing the  fragments  at  one  operation. 

The  success  of  the  first  cases  so  treated  showed  that  the 
previous  dread  of  instrumentation  had  been  to  a  great  de- 
gree groundless,  and  that  the  presence  of  sharp  angular 
fragments  in  the  bladder  after  an  operation  was  a  source 
of  more  serious  danger  than  that  consequent  upon  the 
prolonged  and  skilful  use  of  instruments  which  resulted 
in  the  complete  removal  of  the  stone. 

These  cases  showed  that,  contrary  to  previous  belief, 
the  thorough  evacuation  of  a  large  stone  at  one  sitting 
could  be  accomplished  without  special  danger,  and  in 
consequence  of  this  success  Professor  Bigelow  went  on 
to  perfect  the  apparatus  which  he  described  in  his  paper,' 
published  in  January,  1878,  and  which  he  has  since  that 
time  still  further  improved,  until  it  has  reached  the  forms 
which  will  be  described  farther  on. 

The  operation  of  litholapaxy  may  be  divided  into  two 
acts:  (1)  The  comminution  of  the  stone;  (2)  the  evacua- 
tion of  the  fragments.  We  will  first  consider  the  instru- 
ments concerned  in  pulverizing  the  stone. 

LiTiiOTRiTES. — As  has  been  said,  lithotritists  were 
formerly  possessed  with  the  idea  that  the  bladder  was  an 
extremely  sensitive  organ,  prompt  to  resent  any  irritation 
from  the  use  of  instruments,  and  that,  therefore,  only 
small  stones,  not  requiring  a  great  amount  of  manipula- 
tion for  their  comminution,  should  be  crushed. 

This  belief,  together  witli  their  failure  to  recognize  the 
full  size  of  the  urethra,  led  the  opei'ators  of  those  days 
to  use  instruments  smaller  and  less  powerful  than  the 
conditions  allow,  and  than  those  which  are  now  readily 
and  safely  employed,  when  the  size  and  consistence  of 
the  stone  make  their  use  desirable. 

The  lithotrite  now  to  be  described  was  devised  by  Pro- 
fessor Bigelow.  The  modifications  in  its  form  are  de- 
signed to  enable  it  to  meet  the  needs  of  the  new  operation. 

It  is  made  in  various  sizes,*  of  which  the  larger  are 
very  strong,  and,  though  rarely  necessary,  enable  the 
operator  to  deal  with  larger  and  harder  stones  than  could 
be  disposed  of  with  the  smaller  instruments. 

The  handle,  which  is  of  hard  rubber,  is  egg-shaped,  and 
gives  a  better  hold  with  more  power  than  could  be  at- 
tained with  the  old  wheel.  By  giving  a  full  grasp  to 
the  hand  it  is  far  more  comfortable  and  less  fatiguing  in 
a  long  operation. 

The  lock.  Immediately  below  the  handle  is  a  revolv- 
ing cylinder  cap,  which  is  attached  to  the  screw  guard 
and  closes  the  lock  by  a  mere  rotation  with  the  fingers  of 
tlie  right  hand  while  it  is  grasping  the  handle. 

So  far  as  I  know,  this  is  the  only  lithotrite  in  which  the 
lock  is  constantly  under  the  control  of  the  right  hand. 
This  arrangement  gives  the  surgeon  the  great  advantage 
of  being  able  to  look  and  unlock  the  instrument  indefi- 
nitely, and  even  to  complete  the  operation  without  dis- 
engaging the  hold  of  either  hand.  It  thus  saves  time 
and  strength,  and  lends  greater  accuracy  to  the  manipu- 
lations. 

The  blades.  In  the  female  blade  the  rim  is  low  and 
sharp,  while  the  floor,  especially  at  the  heel,  is  high.  A 
fragment  readily  falling  upon  this  blade  is  firmly  held  by 
the  rim  while  it  is  crushed. 

The  male  blade  is  provided  with  a  series  of  alternating 
notches,  which  expel  the  debris  at  the  sides  and  prevent 
impaction. 

In  most  lithotrites  the  dust  is  seriously  impacted  in  the 
heel  of  the  instrument.  This  difficulty  is  here  met  by 
raising  the  floor  at  the  heel,  so  that  no  dust  can  lodge 
there.     A  large  spur  in  the  heel  of  the  male  blade  also 


*  These  correspond  to  Nos.  25, 27,  and  30  ot  the  French  catheter  scale. 
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drives  the  debris  tlirough  a  corresponding  slot  in  the 
fegisle  blade. 

•  The  instrument  is  thus  self -clearing  and  does  not  olog, 
so  that  when  once  introduced  it  can  be  continuously 
operated  as  long  as  fragments  can  be 
found  to  crush.  Also,  when  it  is  with- 
drawn the  jaws  are  not  held  open  with 
impacted  fragments  of  stone  to  lacerate 
the  urethra.  A  good-sized  instrument, 
fairly  shut,  occupies  no  more  room  in 
the  urethra  than  a  smaller  one  which 
must  be  withdrawn  while  partly  open 
to  be  cleared  of  its  d6bris. 

In  a  long  operation  this  avoidance  of 
the  injury  which  would  be  caused  to 
the  urethra  by  the  frequent  withdrawal 
of  a  clogged  instrument  is  a  matter  of 
the  greatest  importance. 
.  The  end  of  the  female  blade  is  bent 
over  so  as  to  offer  a  blunted  extremity, 
which,  as  may  be  seen  in  Fig.  3203, 
slij)s  along  the  roof  of  the  urethra  and  is 
much  less  likely  to  injure  it  than  was 
the  sharp  toe  of  the  old  lithotrites.  This 
form  does  not  interfere 
in  the  least  with  the 
catching  of  fragments 
in  the  jaws. 

In  the  lithotrite  that 
has  been  described  the 
shari>  rim  upon  the 
female  blade  is  very 
efficient  in  holding  the 
fragment  which  is  be- 
ing crushed.  Occa- 
sionally, however,  in 
spite  of  this,  the  stone 
constantly  slips  from 
between  the  blades. 
When  this  occurs  the 
open  lithotrite  should  be  used. 

This  instrument  adds  to  the  usual 
sharp  rim  another  even  sharper  at'  the 
edge  of  the  opening  which  the  male 
blade  traverses.  This  arrangement  of 
the  fenestrated  blade  makes  the  opera- 
tion much  more  agreeable  to  the  sur- 
geon. The  fragment  rarely  slips,  and 
as  the  blades  approach  each  other  the 
force  required  is  constantly  diminish- 
ing instead  of  increasing,  as  it  does 
when  the  solid  blade  is  used. 

The  inner  edge  can  be  quite  sharp, 
as  it  is  prevented  from  ever  coming  in 
contact  with  the  mucous  membrane  by 
the  width  of  the  broad  and  flat  female 
blade.  It  is  essential,  however,  that 
the  male  blade  should  pass  absolutely 
through  the  female  blade  and  occupy 
the  same  level  at  the  outlet;  for  quite 
a  small  portion  of  the  walls  of  the 
opening  will  sometimes  so  support  a 
fragment  not  wholly  extruded  that  it 
will  cling  to  the  instrument  and  be 
dragged  out,  and  so  lacerate  the  ure- 
thra. 

Ev.\.cuATOR.— This  instrument  may 
be,  in  general,  described  as  consisting 
of  a  tube,  an  elastic  bulb,  and  a  recep- 
tacle for  the  fragments. 

Tube.  For  convenience  of  descrip- 
tion the  tube  may  be  divided  into  two 
parts — the  movable  part,  or  catheter, 
and  the  fixed  part,  which  enters  the 
bulb  and  is  attached  to  it  by  a  bayonet 
joint. 

Catheter.  A  straight  tube  offers  the 
least  possible  resistance  to  the  passage 


Fig.  3199.  — Han- 
dle and  Lock  ol 
Closed  Litho- 
trite. 


Fro.  3300.-Lltlio- 
trlte  Partly  Open, 
showing  the  Cyl- 
inder Cap  In  con- 
nection with  the 
Handle.  The 
screw  guard  is 
seen  as  two  rods 
alongside  of  the 
screw,  reaching 
from  the  revolv- 
ing cap  to  the  cap 
of  the  lock.  These 
slide  through 
notches  in  the  cap 
of  the  lock,  and  so 
connect  it  with 
the  revolving  cap 
that  a  twist  of  the 
latter  turns  the 
lock  and  so 
wedges  up  the 
screws. 


of  fragments,  and  is  therefore  the  best.  A  slight  curve 
at  the  extremity  sometimes  facilitates  the  introduction 
of  the  tube  in  a  difficult  case. 

The  receiving  orifice  should  be  on 
the  front  of  the  extremity,    with  a 
thickened    rounded    edge,  to   enable 
it  to  slide  smoothly  along  the  urethra. 
If  the  side  walls  of  this  orifice  be  re- 
moved a  little,  it  gives  a  snout-like 
extremity,  which  resembles  the  head 
of  a  shark,  the  orifice  occupying  the 
position  of  the 
shark's  mouth. 
This  form  is 
advantageous; 
and    in    intro- 
ducing such  a 
straight  tube  the  tip  should 
be    insinuated    through    the 
triangular  ligament  by  rota- 
tion.    The  orifice  should  not 
be  larger  than  the  calibre  of 
the  tube,  as  it  would   then 
admit    fragments    which 
would     be 
wedged   high- 
er up. 

At  the  up- 
per end  of  the 
catheter  tube 
is  a  projecting 
wing,  which 
This  wing  is 
and  is  there- 


FiG.  3201.— Blades  of  Lithotrite,  Open  and  Shut. 


facilitates  the  handling  of  the  instrument 
on  the  same  side  of  the  tube  with  the  orifice 
fore  a  guide  to  its  position. 

The  fixed  portion  of  the  tube  connecting  the  catheter 
with  the  exhaust  bottle  extends  obliquely  upward  to  the 
centre  of  the  bulb. 

This  tube  is  for  convenience  provided  with  a  stopcock 


Fig.  3202.— Diagram  showing  the  Blade  of  the  Lithotrite  in  the  Ure- 
thra, Illustrating  the  Advantage  of  the  Blunted  Extremity. 

just  outside  of  the  bulb,  and  if  a  second  cock  is  attached 
to  the  upper  end  of  the  catheter,  the  patient  and  bed- 
clothing  can  be  kept  dry  when  coupling  and  uncoupling 
these  tubes. 

It  is,  however,  the  portion  of  this  tube  which  is  within 
the  bulb  that  is  of  especial  importance.  This  part,  which 
is  simply  a  prolongation  of  the  catheter  up  into  the  bulb, 
Is  perforated  all  around  with  small 
holes,  the  aggregate  area  of  which 
is  larger  than  the  opening  at  the 
end  of  the  tube. 

When  suction  is  applied  the  fluid 
from  the  bladder,  mixed  with  frag- 
ments, rushes  up  through  this  tube 
into  the  bulb.     When    pressure  is 
now  made,  and 
the    water    is 
forced   back    to 
the  bladder,  the 
greater  part  of 
it  goes  through 
the  perforations 
in    the    tube, 
which  afford  not 
only  the  shortest  road,  but  by  virtue  of  their  great  area 
also  the  largest  and  freest  outlet. 

Thus  the  fragments  enter  the  bulb  easily,  but  are  pre- 


FiG.  3203.— Open-bladed  Lithotrite,  showingthe 
Inner  and  Outer  Edges  of  the  Female  Blade. 


520 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Lltliolapaxy, 
Litliolapaxy. 


EIG.  3204.— Side  View  of  the  Extremities  of 
a  Curved  and  a  Straight  Tube. 


vented  by  the  strainer  action  of  tliis  tube  from  reluming 
to  the  bladder.  The  simplicity  of  this  contrivance  speaks 
for  itself.     There  are  no  valves  to  get  out  of  order,  and 

if  any  mucus  clogs 
the  lateral  holes  it 
can  be  easily  re- 
moved. 

The  fragments 
which  are  thus 
caught  and  re- 
tained in  the  bulb 
natiirally  gravitate 
to  the  bottom  of 
it,  ^vhere  they  are 
received  in  the 
glass  ball,  or  res- 
ervoir, which  can 
be  readily  removed 
and  emptied. 

At  the  top  of  the 
bulb  is  an  opening 
provided     with     a 
stopcock,  to  which 
a   hose   can   be  at- 
tached.      Through 
this  any  air  which  finds  Its  way  into  the  apparatus  can 
be  at  once  expelled,  and  the  amount  of  water  in  the  bulb 
and  bladder  can  be  easily  and  quickly  altered  during 
evacuation   without    disconnecting    the    instrument — a 
matter  of  great  importance,  as  an  over-tense  and  a  too- 
empty  bladder   are  both  to  be  avoided.     One  of  the 
most  important  additions  to  the  evacu- 
ator  was  the  brace  uniting  the  metal 
collar  of  the  catheter  with  that  of  the 
glass  receiver.     This    so   steadies   the 
catheter  that  it  does  not  feel  the  move- 
ment of  the  bulb  when  compressed. 

The  Operation. — The  presence  of  a 
stone  having  been 
established,  a  large 
steel  sound  may  be 
passed  down  through 
the  urethra  to  make 
sure  that  there  is  no 
stricture  or  other  ob- 
struction.    If  a  stric- 

ture  is  found    it   may  be    rapidly  dilated  with  large 
sounds,  or  divulsed.     A  narrow  meatus  may  be  cut. 

The  urine  should  then  be  drawn  with  a  catheter,  ana 
enough  boric-acid  solution  should  be  introduced  gently 
to  distend  the  bladder  and  so  keep  its  walls  out  ot  harm  s 
way  during  the  crushing  of  the  stone.  From  six  to  ten 
ounces  is  usually  a  proper  quantity.      .   ,  ,.  ,  ^,  , 

An  elastic-rubber  tube  may  then  be  tied  lightly  around 
the  penis  close  to  the  corona  glandis,  to  prevent  the  es- 
cape of  water  alongside  of  the  instruments.     This  serves 
the  double  purpose  of  keeping  a  known  .quantity  ot 
'^  water  in  the  blad- 

der and  of  prevent- 
ing the  wetting  of 
the  patient  and 
bed. 

Before  each  in- 
troduction of  an  in- 
strument the  ure- 
thra should  be  filled 
with  liquid  vase- 
line, from  a  syr- 
inge, in  order  to 
lessen  injurious 
friction  as  far  as 
possible. 

To  introduce  the 

lithotrite    properly 

the  point  should  be 

carried  with  consid- 

.       erable   gentleness 

Tib.  3305.-Extremities  of  Tubes,  showing    through     the    con- 

the  Opening.  ° 


striction  made  by  the  rubber  tube,  and  it  then  slips 
without  difficulty  through  the  movable  urethra.  After 
the  beak  passes  below  the  pubis  the  liandle  should  be 
brought  to  a  vertical  posi- 
tion, and  the  instrument 
will  then  drop,  almost  with- 
out assistance,  by  its  own 
weight,  until  the  point  rests 
just  in  front  of  the  triangu- 
lar ligament.  Traction  upon 
the  penis  now  effaces  the 
depression  made  by  the  ex- 
tremity of  the  instrument 
in  the  bulbous  urethra,  and 
if  the  handle  is  then  brought 
down  gently  between  the 
thighs  of  the  patient,  and  at 
the  same  time  the  point  is 
advanced  in  the  axis  of  the 
body,  the  instrument 
enters  the  bladder. 


Fig.  3206.— Bigelow's  Evacuator,  with  Evacuating  Tube  Attached, 
Beady  lor  Use.  It  consists  of  an  elastic  bulb,  with  a  glass  receiver 
below  and  a  stopcock  at  the  top.  Within  the  bulb,  and  open  at  the 
end,  is  a  tube  strainer  to  prevent  the  return  of  debris.  To  this  tube, 
outside  of  the  bulb,  is  attached  a  stopcock,  which  couples  with 
another  stopcock  attached  to  the  upper  end  ol  the  catheter.  Below 
there  is  a  metal  brace  between  the  collar  of  the  glass  receiver  and 
that  ol  the  catheter  to  steady  the  latter.  The  bulb  forms  a  concen- 
tric handle  to  the  catheter. 

The  places  where  difficulty  may  be  met  in  a  normal 
urethra  are  at  the  triangular  ligament  and  at  the  prostate. 

The  point  of  the  instrument  may  catch  on  the  upper  or 
lower  edge  of  the  comparatively  rigid  opening  in  the  tri- 
angular ligament.  If  the  handle  is  depressed  before  the 
beak  of  the  instrument  has  been  carried  vertically  down. 


FIG  3207.-Hose  and  Funnel  to  attach  to  Top  of  Bulb,  and  Stopcock 
jiiu.  o«,i  j^^  Upper  End  of  Catheter. 

as  far  as  it  will  go  toward  the  rectum,  the  point  is  likely 
to  catch  against  the  upper  edge  of  tliis  ope^wg;  ^Me, 
on  the  other  hand,  if  the  instrument  is  pushed  too  torc- 
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ibly  toward  the  sacrum,  the  lax,  bulbous  urethra  is  de- 
pressed below  the  aperture  and  the  point  catches  on  the 
lower  margin.  Practically,  if  the  instrument  catches  at 
the  triangular  ligament  it  should  be  passed  down  with 
the  beak  hugging  first  the  roof  and  then  the  floor  of  the 
urethra,  and  in  one  or  other  of  these  ways  it  will  usually 
find  its  way  through.  The  finger  pressing  against  the 
convexity  of  the  curve  of  the  instrument  in  the  perineum 
will  often  lift  the  point  over  the  lower  margin  ot  the 
opening  when  it  is  catching  there. 

A  similar  ditflculty  may  bo  met  at  the  opening  into  the 
prostate.  This  happens  but  rarely,  and  is  to  be  over- 
come by  the  same  tactics.  In  case  of  much  ditflculty  the 
finger  introduced  into  the  rectum  serves  as  a  good  guide, 
and  with  it  the  point  of  the  instrument  may  be  hfted 
into  the  prostate  when  it  is  catching  on  the  lower  edge. 
An  enlarged  prostate  is,  as  a  rule,  easily  passed  by  the 
lithotrite,  whose  short  curved  beak  car- 
ries the  point  along  the  roof  of  the 
canal,  where  it  rarely  meets  with  an 
obstacle. 

False  passages  may  make  the  intro- 
duction of  instruments  extremely  difii- 
cult  and  dangerous.  Even  if  by  long 
and    patient    trial    they    are    finally 


I 


Tigs.  3208  and  3209.— Front  and  Side  Views  ot  a  Plaster  Cast  ol  Blad- 
der, with  a  Curved  Tube  Pressed  Down  into  its  Base. 

passed,  and  the  stone  is  comminuted  and  removed,  the 
•danger  is  not  then  over,  for  a  serious  swelling  of  the 
urethra,  with  retention  of  urine,  is  likely  to  follow,  and 
under  these  circumstances  the  passage  of  a  catheter  is 
almost  an  impossibility. 

To  avoid  this  course  of  things,  a  catheter  should,  in 
such  a  case,  be  tied  in  at  the  end  of  the  operation,  and 
left  in  place  until  the  urethra  has,  partly  at  least,  re- 
covered from  the  injury  received. 

A  single  false  passage,  if  its  position  is  accurately  made 
out,  may  usually  be  avoided  by  carrying  the  instruments 
along  the  opposite  wall  of  the  urethra  at  that  point.  If, 
however,  several  of  these  pockets  exist,  in  which  the  in- 
struments are  constantly  caught,  it  will,  perhaps,  be  a 
wiser  plan  to  resort  to  lithotomy,  which,  though  a  more 
severe  operation,  has  the  great  advantage  of  providing 
certain  drainage  for  the  bladder. 

The  stone  and,  subsequently,  the  fragments  are  found 
and  .seized  upon  the  floor  of  the  bladder.  Pigs.  3208  and 
3309  show  how,  when  the  lithotrite  stands  at  an  angle  of 
forty -five  degrees  with  the  axis  of  the  body,  the  floor  of 
the  bladder  is  indented,  so  that  the  extremity  of  the  in- 
strument lies  at  the  bottom  of  a  funnel-shaped  depres- 
sion and  fragments  naturally  gravitate  into  or  close 
alongside  of  its  jaws.  Usually  when  the  blades  are 
opened  in  this  position  the  stone  falls  between  them. 
When  this  does  not  occur  the  blades  should  be  opened  in 
the  upright  position,  and  then  turned  over  on  one  side  or 
the  other  and  closed  along  the  floor  of  the  bladder. 

A  stone  may  be  too  large  to  fall  into  the  depression 
made  by  the  instrument,  and  it  may  then  be  necessary  to 
•depress  the  handle  before  it  can  be  seized.  This  sensa- 
tion of  having  the  stone  above  the  sound  or  lithotrite 
sometimes  leads  to  the  belief  that  it  is  attached  to  the 
upper  bladder  wall  when  such  is  not  the  case. 


The  crushing  of  the  stone  should  be  done  as  thoroughly 
as  possible  at  the  first  introduction  of  the  lithotrite.  This 
saves  time  and  irritation  to  the  urethra,  and  with  the  self- 
clearing  instruments  described  above,  much  may  be  ac- 
complished by  a  little  patience  and  skill  in  searching  for 
fragments.  .  ,         .    ^.  ,      , 

The  form -of  the  female  blade,  with  projecting  end  and 
width  enough  to  carry  its  sharp  rim  away  from  close  con- 
tact with  the  male  blade,  makes  nipping  of  the  bladder 
wall  unlikely  to  occur.  This  accident  is  so  serious  that 
it  should  be  further  guarded  against  by  always  carrying 
the  blades  toward  the  centre  of  the  bladder  and  slightly 
rotating,  to  make  sure  that  they  are  free,  before  screwing 
down  upon  anything  that  has  been  seized. 

The  curved  evacuating  tubes  are  passed  like  catheters, 
much  in  the  manner  described  for  the  introduction  of  the 
lithotrite. 

The  straight  tube  should  be  passed  down  toward  the 
rectum  as  far  as  it  will  go,  and  then,  being  brought  down 
to  a  horizontal  position,  it  should  be  gently  pushed  up  in 
the  axis  of  the  body.  At  the  moment  of  bringing  the 
tube  down  between  the  thighs,  pressure  should  be  made 
at  the  root  of  the  penis  to  relax  the  suspensory  ligament. 
Before  advancing  the  instrument  horizontally  it  is  well 
to  withdraw  it  very  slightly,  in  order  to  disengage  its 
point  from  the  depression  which  it  is  likely  to  make  in 
the  bulbous  urethra. 

When  there  is  a  hitch  at  the  triangular  ligament,  or  at 
the  prostate,  the  tube  may  usually  be  carried  through  by 
a  rotation  in  the  manner  of  a  corkscrew. 

When  the  tube  has  entered  the  bladder  the  bulb  is  con- 
nected with  it,  and  on  opening  communication  between 
them  a  gurgle  will  be  heard,  indicating  the  entrance  into 
the  bulb  of  the  air  contained  in  the  tube.  By  means  of 
the  hose  entering  at  the  top  of  the  bulb  this  air  is  ex- 
pelled and  its  place  supplied  by  water. 

Some  operators  use  evacuators  which  do  not  provide 
for  the  escape  of  this  air,  which  is  churned  in  and  out  of 
the  bladder  during  the  pumping,  and  is  a  source  of  some 
Inconvenience. 

In  commencing  evacuation  the  point  of  the  tube  should 
be  held  a  little  above  the  floor  of  the  bladder.  At  every 
squeeze  of  the  bulb  the  fragments  are  then  thrown  into 
commotion,  and  by  the  subsequent  expansion  are  aspi- 
rated through  the  tube  as  they  are  flying  about  the  blad- 
der. If  the  opening  were  at  first  buried  in  the  debris,  it 
would  be  liable  to  be  clogged  by  the  fragments  rushing 
in  together  and  wedging.  Later,  when  but  little  remains, 
the  point  of  the  tube  should  be  carried  to  the  bottom  of 
the  bladder  to  gather  the  remnants  as  they  gravitate  into 
the  depression  thus  made. 

The  direction  of  the  orifice  of  the  tube  should  be  occa- 
sionally changed,  so  that  any  side  pockets  may  be  thor- 
oughly washed  out.  The  pouch  behind  an  enlarged 
prostate  should  be  especially  attended  to  in  this  way. 

During  the  earlier  part  of  the  evacuation  there  should 
be  no  interval  between  the  compression  and  expansion  of 
the  bulb.  The  object  at  this  time  is  to  set  the  fragments 
whirling  and  to  catch  them  while  suspended.  Later, 
when  the  fragments  are  few  and  the  tube  is  carried  to 
the  floor  of  the  bladder,  a  few  moments  should  elapse 
after  compressing  the  bulb,  to  give  the  fragments  time 
to  settle  into  the  depression  about  the  end  of  the  tube  be- 
fore the  expansion  which  is  to  suck  them  into  it,  takes 
place. 

When  any  particular  aspiration  brings  fragments,  the 
position  of  the  tube  should  be  kept  unchanged  until  they 
cease  to  come. 

The  wedging  of  a  fragment  in  the  tube  causes  an  ob- 
struction which  is  very  noticeable.  The  compression  of 
the  bulb  is  rendered  difficult  and  its  expansion  is  slow. 

An  angular  fragment  may  lodge  so  tliat  while  it  allows 
the  passage  of  water,  it  prevents  the  entrance  of  other 
fragments.  This  condition  may  be  suspected  if  there  is 
a  constant  clicking  against  the  tube  and  still  nothing  ap- 
pears in  the  reservoir. 

The  usual  point  where  fragments  wedge  is  at  the  en- 
trance to  the  tube.    When  one  becomes  thus  fixed,  it 
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maybe  dislodged  with  a  stylet;  and  this  is  the  safest 
aiethod  of  disposing  of  it,  although  with  care  the  tube 
may  generally  bo  drawn  out  with  the  fragment  in  it. 
This  procedure,  however,  is  not  devoid  of  danger,  for 
sharp  projecting  angles  may  lacerate  the  urethra,  or  the 
bit  of  stone  may  even  remain  sticking  in  the  passage. 

The  tube  may  also  be  obstructed  by  the  bladder  wall, 
which,  is  sometimes  sucked  into  the  orifice.  The  stop- 
page from  this  cause  is  usually  not  continuous,  but  the 
^all  flapping  against  the  opening  gives  a  series  of  Jerks 
to  the  instrument,  which  reminds  one  of  the  bite  of  a 
fish. 

When  this  is  felt  the  end  of  the  tube  should  be  moved 
to  anotlier  part  of  the  bladder,  and  if  it  then  continues,  it 
shows  that  the  bladder  is  not  sufllcieiitly  distended,  and 
water  should  be  added  through  the  hose  at  tlie  top  of  the 
bulb. 

When  for  several  minutes  no  fragments  appear  in  the 
reservoir,  the  tube  should  be  systematically  moved  about 
the  bladder  until  every  part  has  been  explored.  If  no 
■debris  appears  during  this  procedure,  and  there  is  no 
longer  any  clicking  of  fragments  too  large  to  pass,  it 
nay  be  concluded  that  the  bladder  is  empty  and  the 
I  peration  is  completed. 

Small  particles  of  stone  may  be  caught  in  folds  and 
pockets  of  tlie  bladder,  and  so  may  escape  a  thorough 
pumping.  It  is  therefore  wise  before  the  patient  passes 
from  under  observation  to  give  another  washing  with  the 
evacuator.  This  is  of  especial  importance  wlien  an  en- 
larged prostate  or  other  obstruction  to  the  flow  of  urine 
•exists  as  under  these  circumstances  a  fragment  of  stone 
if  retained  has  little  chance  of  being  expelled  by  the 
natural  efforts,  and  may  serve  as  a  nucleus  for  another 
calculus.  ,  ^         ,  ,  ^,  , 

Strict  aseptic  precautions  should  be  observed  througn- 
■out  the  operation.  The  instruments  should  be  thor- 
ouo-hly  cleansed  with  a  flve-per-cent.  solution  of  carbolic 
.acid.  The  vaseline  used  for  lubrication  should  be  per- 
fectly fresh,  and  may  even  contain  a  small  quantity  of 
■eucalyptus  oil  as  an  additional  precaution.  The  fluid 
used  for  the  evacuator  should  have  borax  or  boracic  acid 
added  to  it,  to  sterilize  it  and  to  exert  a  soothing  eflect 
upon  the  bladder. 

Size  of  Ikstrdments.— Afew  words  upon  this  subject 
may  not  be  out  of  place,  as  much  of  the  earliest  and  most 
persistent  criticism  of  the  operation  was  directed  against 
the  use  of  large  instruments.  +  i  „  „„ 

The  advantage  of  using  as  large  an  evacuating  tube  as 
the  urethra  will  readily  admit  is  so  evident  as  to  need  no 

^'^Otis'^measurements  have  shown  that  the  average  adult 
urethra  has  a  calibre  about  33  mm.  in  circumference, 
which  corresponds  with  No.  32  of  the  French  catheter 
scale  A  tube  one  or  two  sizes  smaller  than_  a  given  ure- 
thra will  usually  pass  with  ease,  and  will  give  rise  to  no 

""Th:sIzeof°t"e  lithotrite  selected  will  depend  largely 
iipon  the  size  and'hardness  of  the  stone.  A^t^e  largest 
Bigelow  lithotrite  is  No.  30  in  the  French  ?cale  the  opei^ 
ator  will  rarely  be  limited  in  his  choice  of  instruments  by 
the  cllibre  of  the  urethra,  except  when  this  is  unusually 

""a  soft,  small  stone  can  be  readily  comminuted  with  a 
«mall  lithotrite,  and  if  the  urethra  is  narrow  it  is,  of 
course  an  obieit  not  to  pass  larger  instruments  through 
it  tt  an  are  necessary.  But  if  a  large  oxalate-of-lime  or 
uric-acid  caSs  be  found,  its  thorough  reduction  is 
greatTy  facilitated  by  the  use  of  instruments  strong 
fnouffh  easily  to  overcome  the  increased  resistance. 

Under  these  circumstances  a  large  Instrument  works 
faster  more  thoroughly,  does  not  have  to  be  introduced 
so  often,  and  saves  the  strength  of  the  surgeon. 

This  ikst  point  is  of  great  importance,  as  the  dehcacy 
of  hand  so  necessary  in  manipulations  through  the  ure- 
thrals wHh  difficulty  maintained  through  a  long  oper- 
^tonl^d  yet  it  is  e  Jen  more  necessary  oward  the  close 
than  it  was  in  the  beginning.  Ai  tliur  1 .  ^.aooi. 

'  Am.  Jour.  Med.  Sciences,  January,  1878. 


LITHOTOMY— (Aii^oTo^ia,  from  li-doQ,  a  stone,  and 
Te/ivEiv,  to  tut)  a  cutting  operation  for  the  removal  of  a 
stone.  This  term  is  by  usage  applied  merely  to  the  re- 
moval of  a  stone  from  the  bladder.  When  otherwise 
used,  the  different  application  is  designated  by  a  prefix 
(e.g. ,  nephrolithotomy). 

Lithotomy  is  one  of  the  oldest  operations  in  surgery, 
and  was  formerly  the  only  surgical  procedure  to  be 
resorted  to  in  cases  of  stone. 

Early  in  the  last  century  (1824)  the  crushing  oper- 
ation (lithotrity)  was  brought  into  recognized  use  by 
Civiale,  and  was  widely  adopted  in  the  treatment  of 
cases  in  which  the  stone  was  so  small  or  so  soft  as  to  be 
easily  pulverized. 

Ip  1878,  Bigelow  introduced  the  operation  of  litho- 
lapaxy,  and  showed  its  applicability  to  stones  of  con- 
siderable size  and  hardness.  So  efficient  has  this  opera- 
tion proved  itself  that  it  leaves  but  a  comparatively 
small  number  of  cases  to  be  treated  by  lithotomy. 

For  a  brief  discussion  of  the  principles  which  should 
guide  one  to  a  decision  between  the  crushing  and  the  cut- 
ting operations  in  a  given  case,  see  under  Bladder,  page 
799,  of  volume  i.  of  this  Handbook. 

Sbpeapdbic  Lithotomy'. — In  the  first  half  of  the 
last  century  the  infrapubic  routes  for  reaching  the  blad- 
der were  the  only  ones  in  general  use.  The  great  fear 
of  the  peritoneum  and  the  high  mortality  resulting  from 
urinary  infiltration  in  tlie  tissues  of  low  vitality  in  front 
of  the  bladder  led  surgeons  to  regard  the  suprapubic 
route  as  too  dangerous  for  use  except  under  very  ex- 
ceptional circumstances.  With  the  advent  of  the  mod- 
ern methods  of  aseptic  and  antiseptic  surgery  the  dangers 
largely  disappeared  and  the  great  advantages  of  reaching 
the  bladder  by  this  method  have  brought  it  again  into 
prominence.  At  the  present  time,  it  has  practically  dis- 
placed all  other  methods  of  lithotomy,  and  the  perineal 
operations  are  used  only  when  some  indication  other 
than  the  removal  of  stone  exists. 

The  suprapubic  route  enables  the  operator  to  do  his 
work  under  the  guidance  of  the  eye  and  makes  it  possi- 
ble thoroughly  to  examine  the  bladder  and  to  discover 
and  treat  other  complicating  conditions. 

As  litholapaxy  successfully  disposes  of  stones  of  large 
size,  it  is  now  necessary  to  resort  to  a  cutting  operation 
only  when  a  very  large  calculus  is  so  tightly  grasped  in  a 
contracted  bladder  that  the  lithotrite  cannot  be  manipu- 
lated about  it,  or  when  other  exceptional  conditions  exist 
which  interfere  with  the  crushing  of  the  stones  or  which 
make  a  thorough  inspection  of  the  bladder  necessary. 

Thus,  for  the  conditions  under  which  litholapaxy  is  not 
the  best  procedure,  the  suprapubic  operation  fulfils  the 
indications  better  than  any  of  the  perineal  incisions. 

Operation.— The  relation  of  the  peritoneum  to  the  an- 
terior wall  of  the  bladder  is  the  important  anatomical 
consideration  in  this  operation.  With  the  bladder  in  a 
collapsed  condition,  the  loweri'old  of  the  peritoneum  lies 
at  or  near  the  upper  border  of  the  symphysis  pubis.  As 
distention  of  the  bladder  takes  place,  this  fold  rises  until, 
when  the  bladder  contains  fifteen  or  twenty  ounces,  a 
distance  of  three  or  four  inches  separates  it  from  the 
pubis  This  leaves  an  unobstructed  space  througn 
which  the  bladder  may  be  entered  without  danger  of 
opening  the  peritoneum.  The  production  of  such  ex- 
treme distention  as  this  is,  however,  unwise;  but,_  as  will 
be  shown,  the  peritoneum  can  be  easily  avoided  m  other 
ways  Moreover,  if  the  peritoneal  cavity  is  opened_  by 
accident  during  the  preliminary  steps  of  the  operation, 
it  can  readily  be  closed  by  suture  and  there  is  little  or  no 
danger  of  infection  entering  the  abdomen  It  is,  never- 
theless, wise  to  take  precautions  to  avoid  opening  the 
peritoneum  and  to  make  tlie  closure  tight  should  this 

'^'^Preparation  for  any  cutting  operation  for  the  removal 
of  stone  should  include  an  attempt  to  render  the  urine  as 
aseptic  as  possible  and,  by  the  use  of  water  and  if  neces 
sary  diuretics,  to  bring  the  urine  up  to  a  satisfactory 
quantity.  The  administration  of  ^otrojHn  in  doses  of 
five  to  seven  grains  three  times  a  day  will  tend  to  inhibit 
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the  growth  of  bacteria  in  the  urine,  and  by  thus-  render- 
ing the  urine  less  infeetious  will  promote^  rapid  healing 
of  the  wound.  In  a  certain  proportion  of  cases  urotropin 
will  prove  an  irritant  to  an  ulcerated  bladder.  When 
this  is  the  case,  boric  acid,  benzoate  of  soda,  or  sanda! 
oil  may  be  substituted  for  it.  The  lower  bowel  should 
be  emptied  on  the  day  before  the  operation  by  the  use  of 
cathartics  and  enemata. 

The  first  step  in  the  operation  is  the  careful  irrigation 
of  the  bladder  with  some  aseptic  or  mildly  antiseptic 
fluid,  and  for  this  purpose  a  four-per-cent.  solution  of 
boric  acid  is  perhaps  to  be  preferred,  but  sterile  water 
or  sterile  salt  solution  will  be  satisfactory  if  other  solu- 
tions be  not  at  hand.  Irrigation  should  be  continued 
until  the  wash  water  returns  clear,  when  a  moderate 
amount  of  fluid  should  be  left  in  the  bladder  for  the 
purpose  of  distending  it  and  raising  the  anterior  fold  of 
the  peritoneum.  The  amount  of  fluid  to  be  left  in  the 
bladder  will  depend  largely  upon  the  condition  of  that 
viscus.  In  the  presence  of  chronic  ulcerative  processes, 
and  especially  in  old  men,  the  danger  of  rupture  of  the 
bladder  is  not  unimportant  and  care  should  be  used  to 
avoid  dangerous  distention.  In  a  state  of  partial  ansBS- 
thesia  spasm  of  the  bladder  may  greatly  increase  the 
danger  of  rupture.  The  quantity  of  fluid  usually  well 
borne  varies  from  seven  to  ten  ounces  and  this  amount 
should  rarely  be  exceeded.  The  operation  can  be  done 
with  ease  and  safety  without  elevating  the  peritoneal 
fold  at  all,  for  the  peritoneum  can  be  readily  identified 
during  the  dissection  and  pushed  back  with  the  finger. 
Rectal  distention  with  the  Peterson  bag  is  now  rarely 
resorted  to.  It  is  true  that  it  increases  the  separation  of 
the  peritoneum  from  the  pubis,  but  this  object  is  also 
obtained  by  the  Trendelenburg  position  without  the  in- 
creased danger  of  rupture  of  the  bladder  which  accom- 
panies the  use  of  the  rectal  colypeurynter.  The  rectum 
itself  has  also  been  occasionally  ruptured  by  too  vigorous 
distention  with  the  Peterson  bag.  With  the  patient,  then, 
in  the  Trendelenburg  position,  the  incision  is  made  in  the 
middle  line  above  the  pubis  of  a  length  varying  from 
three  to  five  inches  according  to  the  thickness  of  the  ab- 
dominal wall.  The  lower  end  should  come  well  down 
over  the  upper  border  of  the  symphysis.  The  fascia 
covering  the  recti  muscles  should  be  freely  divided  in  the 
middle  line  and  the  muscles  should  be  separated  with 
some  blunt  instrument  just  above  the  pubis.  The  inter- 
lacing fibres  of  the  pyramidales  will  be  encountered  and 
as  they  occasionally  cross  the  middle  line  some  of  the 
fibres  may  have  to  be  divided.  The  dissection  is  thus 
brought  down  to  the  deep  fascia,  which  should  be  cau- 
tiously divided,  exposing  the  preperitoneal  fat  and  the 
peritoneum  itself.  It  is  to  be  remembered  that  between 
the  anterior  peritoneal  fold  above  referred  to  and  the 
upper  border  of  the  pubic  bone  is  a  fibrous  layer  called 
the  fascia  propria  of  Velpeau,  and  it  is  wise,  therefore, 
in  all  cases  to  make  a  transverse  incision  along  the  Tipper 
edge  of  the  pubic  bone  which  will  divide  this  fascia  and 
allow  the  peritoneum  to  be  pushed  back  with  ease  to  the 
upper  angle  of  the  wound  where  these  tissues  may  be 
held  by  a  retractor.  The  bladder  wall  is  thus  exposed 
over  a  considerable  area. 

In  cases  in  which  the  operation  must  be  done  on  an 
empty  bladder,  as  where  urethral  or  perineal  flstulse 
exist,  it  is  well  to  pass  a  sound  into  the  bladder  so  as  to 
raise  the  wall  on  the  point  of  the  instrument  and  bring  it 
readily  into  the  wound.  A  guide  suture  may  be  placed  on 
either  side  of  the  point  where  the  bladder  wall  is  to  be 
opened  to  serve  as  a  retractor  and  guide  to  the  edges  of 
the  bladder  wound  in  tlie  later  stages  of  the  operation.  As 
the  bladder  is  opened  the  forefinger  of  the  left  hand  is  in- 
troduced through  the  aperture  and  the  bladder  thus  ex- 
plored and  the  size,  position,  and  number  of  stones  are  as- 
certained. Stones  of  good  size  are  most  readily  removed 
with  the  ordinary  stone  forceps.  Small  stones,  especially 
when  multiple,  require  a  lithotomy  scoop  aided  by  irriga- 
tion for  their  removal. 

The  opening  in  the  bladder  wall  should  be  made  of  a 
size  sufficiently  large  to  allow  of  the  easy  extraction  of 


the  stone.  The  peritoneum  is  easily  stripped  back  ofT 
the  apex  of  the  bladder  when  it  is  necessary  to  enlarge  the 
incision  in  that  direction.  A  clean-cut  wound  of  large 
size  may  be  sutured  and  will  heal  readily,  whereas  a 
smaller  wound,  the  edges  of  which  have  been  bruised  by 
the  extraction  of  a  stone  too  large  to  pass  readily,  will 
often  give  much  trouble  by  sloughing. 

It  is  occasionally  found  better  to  break  up  a  very  large 
stone  before  extraction. 

When  the  bladder  is  sacculated  the  possibility  of  there 
being  a  stone  hidden  in  some  of  the  pockets  should  not 
be  forgotten.  Occasionally  such  a  pocket  is  found  with 
a  stone  in  it  which  is  larger  than  the  orifice.  In  such  a 
case  every  effort  to  enlarge  the  orifice  by  gradual  dilata- 
tion should  be  made  before  the  knife  is  used,  on  account 
of  the  fear  of  urinary  infiltration  if  the  bladder  wall  is  cut. 

No  operation  for  stone  should  be  considered  finished 
until  the  bladder  has  been  carefully  examined  to  see  if 
any  other  pathological  process  exists.  It  has  happened 
to  the  author  to  find  a  little  myomatous  tumor  of  the 
bladder  wall  which,  being  slightly  ulcerated,  had  been 
acting  as  the  forming  place  for  a  succession  of  recurring 
stones.  This  tendency  tothe  recurrence  of  stone  entirely 
disappeared  after  the  removal  of  the  tumor. 

When  the  operation  is  finished,  the  question  of  the 
closure  of  the  bladder  wound  is  a  matter  of  considerable 
importance.  The  ideal  procedure  is  to  close  the  bladder 
wound  tightly  and  the  abdominal  wall  over  it  and  to 
rely  on  the  constant  drainage  of  an  in-lying  catheter  to 
prevent,  an  accumulation  of  urine  sufficient  to  force  its 
way  through  the  stitches.  This  technique  is  applicable 
to  but  a  comparatively  small  number  of  cases — viz.,  in 
which  the  bladder  is  in  good  condition, — and  is  more 
likely  to  be  successful  in  comparatively  young  patients. 
A  safer  procedure  is  to  close  the  bladder  wall  tightly  and 
leave  the  abdominal  wound  partially  open,  thus  forestall- 
ing the  possible  occurrence  of  infiltration  between  the 
bladder  and  the  abdominal  wall.  Where  doubt  exists  as 
to  the  wisdom  of  completely  closing  the  bladder,  drainage 
should  always  be  instituted,  as  tlie  complications  resulting 
from  failure  to  drain  are  far  more  serious  than  the  incon- 
venience which  may  be  caused  by  establishing  a  supra- 
pubic drainage.  One  or  two  drainage  tubes  should  be 
introduced  down  to  the  base  of  the  bladder  and  the  blad- 
der wall  then  closed  tightly  around  them.  If,  in  this 
closure  of  the  bladder  wound,  the  sutures  are  placed  at  a 
little  distance  from  the  edge  of  the  wound  so  as  to  roll  in 
the  edges,  it  will  be  found  that  these  inverted  edges  will 
act  as  a  valve  when  the  drainage  is  removed  and  that 
more  rapid  closure  of  the  sinus  is  thus  insured.  Stitches 
placed  in  the  bladder  wall  should  not  perforate  the  mu- 
'fcous  membrane,  as  they  act  as  nuclei  for  future  stone  for- 
mation. When  suprapubic  drainage  alone  is  relied 
upon,  two  tubes  should  be  used  in  order  to  provide  for 
through-and -through  irrigation.  If,  however,  the  blad- 
der is  tolerably  free  from  blood  and  mucus,  a  single  tube 
combined  with  an  in-lying  catheter  accomplishes  the 
same  object  extremely  well. 

The  incision  in  the  abdominal  wall  should  be  closed  as 
in  other  surgical  operations,  either  in  layers  or  with 
through-and-through  sutures,  according  to  the  prefer- 
ence of  the  operator. 

Some  authors  lay  much  stress  upon  the  firm  attach- 
ment of  the  opening  in  the  bladder  to  the  layers  of  the 
abdominal  wall,  and  they  believe  that  with  this  precau- 
tion infection  of  the  fatty  tissue  in  the  space  of  Retzius 
is  less  likely  to  occur.  This  firm  attachment  of  the  blad- 
der wall  to  the  abdominal  parietes  tends  to  limit  the  dis- 
tention and  subsequent  mobility  of  the  bladder,  and  we 
are  inclined  to  think  that  the  placing  of  a  small  amount 
of  gauze  between  the  bladder  wound  and  the  properi- 
toneal  fat  layer  will  be  a  sufficient  safeguard  against  in- 
fection. It  is  very  rarely  necessary  to  leave  gauze  drain- 
age in  the  bladder  after  uncomplicated  suprapubic 
lithotomy,  the  only  indication  for  such  drainage  being 
the  presence  of  considerable  hemorrhage,  which  ought 
not  to  occur  except  in  very  rare  instances. 

After-Treatment.— The  tubes  which  provide  for  drain- 
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age  of  the  bladder  should  be  connected  with  tubin?  lonff 
enough  to  conduct  the  urine  over  the  side  of  the  b«l  into 
some  receptacle.  It  snug  closure  of  the  bladder  wall 
about  the  tube  lias  been  accomplished,  there  will  be  but 
little  leakage  and  the  dressing  remains  comparatively  dry 
The  latter  should  be  large  and  absoi'bent  to  hold  what 
urine  does  escape  and  should  be  changed  as  often  as  nec- 
essary to  keep  the  patient  dry. 

Irrigation  of  the  bladder  is  usually  a  necessary  part  of 
the  after-treatment.  In  cases  in  which  there  is  but  little 
cystitis,  a  daily  flushing  of  the  tubes  is  usually  sufficient 
to  keep  them  free  from  clots  of  mucus.  Where  there  is 
any  tendency  to  hemorrhage,  or  when  much  cystitis  ex- 
ists, more  frequent  washings  arp  necessary  to  remove  the 
clots  which  tend  to  clog  the  tubes. 

The  advantages  of  through-and-through  drainage 
either  through  two  tubes  or  through  a  catheter  and  tube! 
are  obvious. 

"When  the  urine  has  become  clear  and  the  prevesical 
wound  has  begun  to  granulate,  the  time  has  come  for  re- 
moval of  the  tubes. 

When  two  suprapubic  tubes  are  in  use,  one  should  be 
removed  first  and  a  catheter  may  then  be  placed  in  the 
urethra.  If  now^  all  goes  well,  the  other  tube  may  be 
removed  a  few  days  later,  and,  with  the  urine  draining 
away  through  the  in-lying  catheter,  the  suprapubic 
wound  will  soon  close. 

If  the  bladder  wound  has  been  sutured  in  the  manner 
earlier  described,  so  as  to  roll  the  edges  inward,  the  re- 
moval of  the  tubes  will  be  quickly  followed  by  closure 
of  the  sinus.  Where  a  large  opening  in  the  bladder  has 
been  made  and  only  partially  sutured,  or  where  slough- 
ing has  taken  place  around  the  edges  of  the  bladder 
wound,  the  closure  of  the  opening  may  be  a  very  tedious 
matter.  Complete  closure  may  be  expected,  unless  there 
be  obstruction  to  the  outflow  of  urine  through  the 
natural  passages.  In  the  presence  of  urethral  ohstruc- 
tion  from  prostatic  enlargement  or  other  cause,  great 
persistence  of  the  abdominal  sinus  is  to  be  expected,  and, 
unless  measures  are  taken  to  remove  the  cause  of  obstruc- 
tion, it  may  be  impossible  completely  and  permanentl}'  to 
close  the  opening. 

CompUcaiions. — The  most  serious  complication  in  this 
operation  is  infection  and  inflltration  of  urine  into  the 
celhdar  tissues  of  the  prevesical  space.  With  careful 
technique,  this  accident  should  occur  rarely  and  then 
only  in  debilitated  patients.  Its  prevention  will  depend 
upon  the  avoidance  of  tearing,  crushing,  or  otherwise 
mutilating  these  tissues  of  low  vitality,  and  the  more 
quickly,  carefully,  and  smoothly  the  operation  can  be 
done  the  greater  will  be  the  probability  of  escaping  this 
serious  complication.  It  is  also  wise  when  dealing  with 
a  foul  urine  from  a  chronic  cystitis  to  wall  off  the  pre- 
vesical space  with  gauze  during  the  operation  and  to 
guard  against  a  later  infection  by  packing  around  the 
tubes  with  gauze  at  the  end  of  the  operation.  It  infec- 
tion and  infiltration  of  urine  occur,  free  drainage  of  any 
-collections  of  pus  is  of  the  first  importance. 

Another  occasional  and  at  times  serious  complication 
is  excessive  sloughing  in  the  region  of  the  wound.  This 
is  most  commonly  seen  in  patients  of  much  lowered  vital- 
ity, and  at  times  the  slow  extension  of  this  process  may 
assume  alarming  proportions.  Its  treatment  will  consist 
in  supporting  the  patient's  general  strength,  insuring 
adequate  drainage  of  the  bladder,  and  avoiding  any  infec- 
tion of  fresh  areas  by  attempts  to  remove  the  sloughing 
tissues  before  they  are  properly  separated.  The  dressing 
should  be  conducted  with  great  care  and  delicacy,  and  too 
great  zeal  should  not  be  shown  in  removing  the  partially 
necrotic  tissues.  Hemorrhage  will  occasionally  occur  in 
cases  in  which  there  has  been  marked  ulceration  of  the 
bladder  wall.  When  moderate  in  amount  and  especially 
when  coming  from  the  prostate  or  prostatic  urethra,  it 
may  be  satisfactorily  dealt  with  by  the  administration  of 
ergot  and  frequent  irrigation  of  the  bladder.  When  it 
assumes  more  alarming  proportions,  it  may  be  necessary 
to  pack  or  tampon  the  bladder  after  the  manner  of  con- 
trolling hemorrhage  in  suprapubic  prostatectomy.     This 


will,  however,  be  very  rarely  necessary  in  suprapubic 
operations  undertaken  solely  for  the  removal  of  stone 

y /■«/-/;),«?.'<  —The   prognosis  of    suprapubic  lithotomy 
will  depend  entirely  upon  the  condition  of  the  patient 
In  uncomplicated  cases,  with  patients  in  good  condition 
tlie  mortality  should  be  entirely  trivial,  but  in  old  debili- 
tated subjects,  with  disabled  kidneys,  the  mortality  is 
likely   to    be    considerable,      Prisch  reports   400  cases 
with  a    mortality  of    13,7   per  cent.,    while    Guyon's 
mortality  during  the  last  ten  years  has  been  28  per  cent 
This  mortality  should  be  compared  with  Frisch's  death 
rate  with  litholapaxy  during  the  same  period,  which  was 
3.6  per  cent.     These  figures  cannot  be  taken  at  their  full 
value  in  a  comparison  of  tlie  two  methods ;  for  the  more 
complicated  cases  are  the  ones  selected  for  lithotomy 
while  the  simpler  cases  are  treated  by  litholapaxy. 

In  spite  of  this,  however,  Frisch's  percentages  compare 
very  closely  with  those  obtained  by  a  study  of  large  col- 
lections of  cases  in  which  the  operation  selected  is  prac- 
tised in  practically  all  the  eases  of  stone  coining  to  the 
reporting  surgeon. 

The  tendency  to  recurrence  of  stone  is  not  essentially 
different  whether  lithotomy  or  litholapaxy  be  done. 

Lithotomy  may,  therefore,  be  wisely  reserved  for  those 
cases  to  which  litholapaxy  is  not  applicable  or  in  which 
the  importance  of  inspection  of  the  bladder  outweighs 
the  additional  danger.  '^ 

Infuapubic  Lithotomy.— The  bladder  may  be  opened 
below  the  pubis  by  the  use  of  either  the  so-called  lateral 
or  the  median  perineal  route.  Neither  of  these  operations 
is  to-day  held  on  a  par  with  the  suprapubic  method  and 
only  a  very  brief  description  of  Ihcm  will  be  given. 

Lateral  Lithotojiy.— In  this  operation,  after  mode- 
rate distention  of  the  bladder,  the  patient  is  placed  in  the 
so-called  lithotomy  position  and  a  grooved  staff  intro- 
duced into  the  urethra.  This  staff  should  be  made  to 
touch  the  stone  if  possible  in  order  that  the  operator  may 
be  sure  of  its  presence.  The  staff  is  then  entrusted  to  the 
care  of  an  assistant,  who  holds  it  vertically,  so  that  its 
point  is  just  within  the  bladder,  and  keeps  it  strictly  in 
the  middle  line.  The  scrotum  is  held  up  out  of  the  way 
and  the  knife  is  entered  in  the  middle  line  at  a  point  an 
inch  to  an  inch  and  a  half  in  front  of  the  anus,  and  then 
an  incision  is  made  downward  and  outward  two  and  one- 
half  to  three  inches  over  the  ischiatic  fossa.  The  incision 
is  carried  down  rapidly  through  the  loose  fat  and  under- 
lying tissues  until  the  membranous  urethra  is  reached. 
The  staff  is  felt,  the  knife  is  introduced  into  the  groove, 
and  both  staff'  and  knife  are  then  pushed  forward  into 
the  bladder.  The  knife  having  entered  the  bladder 
the  handle  is  depressed,  carried  to  the  operator's  right, 
and  the  blade  in  the  bladder  makes  the  incision  of  the 
desired  length  in  the  left  lateral  lobe  of  the  prostate. 
The  knife  is  withdrawn,  the  left  forefinger  introduced 
along  the  staff  into  the  bladder,  the  staff'  is  withdrawn 
and  stone  forceps  are  substituted.  Stones  of  large  size 
may  have  to  be  broken  up  before  they  can  be  extracted, 
and  care  must  be  used  not  to  leave  fragments  in  the  blad- 
der at  the  end  of  the  operation. 

This  operation  is  superior  to  the  median  perineal  oper- 
ation next  to  be  described  in  that  it  gives  more  room  for 
the  extraction  of  stones. 

Median  Perineal  Lithotomy. — An  incision  is  made 
on  the  raphe,  the  urethra  is  opened  as  in  all  perineal 
operations  in  the  membranous  portion,  and  the  incision 
in  the  prostate  is  made  downward  in  the  middle  line. 

The  space  afforded  by  this  incision  is  so  limited  that 
only  small  stones  can  be  removed  through  it. 

The  operation  is  applicable  especially  to  cases  in  which 
the  stones  are  impacted  in  the  urethral  orifice  so  that  they 
are  partly  in  the  bladder  and  partly  in  the  prostatic  ure- 
thra. It  may  also  be  used  for  the  removal  of  small  for- 
eign bodies  from  the  bladder. 

In  case  a  stone  is  found  too  large  for  safe  removal 
through  the  median  incision,  perineal  litholapaxy  may  be 
practised.  The  short  route  to  the  bladder  makes  this  an 
easy  and  efficient  operation.  Arthur  T.  Cabot. 

Hugh  Ckibot. 
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LITTEN'S  SIGN.  See  Chest,  Physical  Exami- 
nation of. 

LITTON  SELTZER  SPR  I  N  GS.— Sonoma 
County,  California. 

Post-Offioe. — Healdsburg. 
tages. 

These  excellent  seltzer  and  soda  springs  are  lo- 
cated about  four  miles  north  of  Healdsburg,  on 
the  line  of  the  San  Francisco  and  Northern  Pacific 
Railroad.  The  springs  and  adjoining  property— 
about  1,000  acres— have  been  incorporated,  and 
extensive  buildings,  in  the  way  of  hotels,  cottages, 
bath-houses,  etc.,  are  contemplated.  Some  of  the 
waters  are  used  commercially.  The  water  is 
slightly  acid  when  first  drawn,  but  by  exposure 
it  loses  its  carbonic  anhydride  and  becomes  alka- 
line. The  following  analysis  was  made  some  years 
ago  by  Dr.  Winslow  Anderson : 


One  UNrTED  States  GSallon  Contains  : 
Solids.  Grains. 

Sodium  chloride 79.34 

Sodium  bicarbonate 6.26 

Sodium  carbonate 72.73 

Potassium  carbonate 3.60 

Magnesium  bicarbonate 13.90 

Magnesium  sulphate 6.75 

Calcium  bicarbonate 14.05 

Calcium  sulphate 5.03 

Ferrous  carbonate 3.14 

Alumina 6.81 

Borates 4.43 

Llthia Trace. 

Ammonia 33 

Silica 8.09 

Organic  matter Trace. 


Total  solids  . 


323.46 


Free  carbonic-acid  gas 375.60 

Temperature,  62°  f . 


R  T  H 


Fig.  3211.— Section  o(  Liver.    X  80.   P,  Portal  vein ;  H,  hepatic  artery ;  B,  bite 
duct.    (Hendrickson.;) 


A  previous  analysis  by  Professor  Hanks  showed  328.69 
grains  in  solids  and  383.75  grains  in  carbonic  anhydride 
to  the  United  States  gallon.  The  temperature  of  the 
water  is  63°  F.  It  is  mucli  used  as  an  antacid  in  dyspep- 
sia, and  in  uric-acid  states.  ^The  water  has  aperient  and 
diuretic  properties.  James  K.  Grooh. 

LIVER,  ANATOMY  OF  THE.— The  liver  is  the  most 
bulky  of  the  abdominal  viscera  and  the  largest  gland  in 
the  body.  Its  size  and  its  connection  with  the  portal 
system  render  it  at  once  remarkable.     In  the  abdominal 


Pig.  3210.— Interior  Surface  of  the  Liver.    (Sappey.) 

cavity  it  occupies  the  greater  portion  of  the  right  hypo- 
chondriac, a  large  portion  of  the  epigastric,  and  a  small 
part  of  the  left  hypochondriac  regions.  Although  the 
shape  of  the  liver  is  somewhat  variable  because  of  press- 


ure of  neighboring  organs,  still  it  has  in  general  a  wedge- 
like form  with  the  base  to  the  right. 

Because  of  the  irregularity  of  the  liver's  contour  some: 
difference  has  existed  in  the  descriptions  of  the  surfaces. 
We  may,  Jiowever,  regard  it  as  possessing  five :  anterior, 
posterior,  superior,  inferior,  and  right  surfaces. 

The  anterior  surface,  the  largest  of  all  the  surfaces,  is- 
smooth  and  triangular  and  composed  of  the  right  and  left 
lobes;  the  line  of  demarcation  between  these  lobes  being 
formed  by  the  umbilical  notch  and  the  attachment  of  the 
falciform  ligament. 

The  posterior  surface  is  also  roughly  triangular 
in  shape  and  very  uneven,  being  rounded  and 
broad  behind  the  right  lobe  but  narrow  on  the 
left.  It  is  composed  of  a  portion  of  the  left 
lobe,  the  Spigelian  lobe,  and  caudate  lobe,  and 
a  small  strip  of  the  right  lobe. 

The  superior  surface  is  convex  and  includes 
the  upper  surface  of  the  right  and  left  lobes. 

The  inferior  surface  is  uneven  and  concave 
and  embraces  the  lower  surface  of  the  left  and 
right  lobes  and  that  portion  lying  between  the 
umbilical  fissure  and  the  gall  bladder,  known  as 
the  quadrate  lobe. 

The  right  surface  is  convex  from  before  back- 
ward and  often  convex  from  above  downward. 
It  is  made  up  entirely  of  the  right  lobe. 

The  fissures  may  be  divided  thus: — The  trans- 
verse or  portal,  which  is  the  hilus  through  which 
the  great  vessels  and  nerves  enter  and  the  hepatic 
duct  passes   out,  and  which   lies  between  the 
quadrate  lobe  in  front  and  the  Spigelian  and  cau- 
date lobes  behind.     The  longitudinal  fissure  lies- 
between  the  right  and  left  lobes.     This  is  subdi- 
vided anteriorly  into  the  umbilical  fissure  lying- 
between  the  quadrate  and  left  lobes  of  the  liver, 
and  posteriorly  into  the  fissure  of  the  dnctuH  venoms, 
which  lies  between  the  lobe  of  Spigelius  and  the  left  lobe. 
The  fissure  of  the  vena  cava  lies  between  the  Spigeliani 
lobe  and  the  right  lobe.    In  this  fissure  lies  the  vena  cava,. 


526 


REFERENCE   HANDBOOK   OF  THE  MEDICAL   SCIENCES. 


liilten's  Sign,. 
Liver. 


and  it  is  often  converted  into  a  canal  by  liver  substance 
bridging  over  around  the  ,vena  cava. 

With  one  exception  the  ligaments  are  peritoneal  folds. 
The  coronarjf  ligament  connects  the  posterior  surface  of 
the  liver  to  the  diaphragm.  The  suspensory  or  falciform 
ligament  is  a  part  of  the  old  anterior  mesentery  of  the 
stomach  and  duodenum.  It  is  a  thin  membrane 
which  passes  between  the  anterior  abdominal  wall,, 
and  diaphragm  and  the  upper  surface  of  the  liver. 
It  contains,  between  its  two  layers,  the  obliter- 
ated umbilical  vein,  the  round  ligament.  Others 
are  the  gastro-hepatic,  the  hepato-duodenal,  he- 
pato-colic,  hepato-reual,  cystico-duodenal,  and 
right  and  left  lateral  ligaments ;  the  names  indi- 
cating in  each  case  their  situation. 

The  blood  supply  of  the  liver  is  derived  from 
two  vessels,  the  hepatic  artery  and  the  portal  vein. 
These  blood- ves.sels  together  with  the  bile  duct  as- 
cend to  the  liver  in  the  gastro-hepatic  omentum 
and  enter  through  the  transverse  fissure;  after 
this  all  three  divide  into  right  and  left  branches 
for  the  respective  main  lobes  of  the  organ.  The 
liver  is  peculiar  in  its  blood  supply  in  that  the 
main  source  is  that  of  the  portal  vein  which  re- 
ceives blood  from  the  digestive  tract,  pancreas, 
and  spleen. 

The  hepatic  artery  and  portal  vein,  in  company 
with  the  bile  duct,  penetrate  throughout  the  liver 
and  are  surrovmded  for  some  distance  by  an  are- 
olar investment,  the  so-called  capsule  of  Glisson. 

The  hepatic  veins  which  convey  the  blood  away 
from  the  liver  pursue  through  the  substance  an  entirely 
different  course  from  the  other  vessels  and  pass  out  at  its 
posterior  surface,  where  they  empty  by  two  or  three 
main  branches  and  several  smaller  ones  into  the  inferior 
vena  cava. 

The  lymph  vessels  of  the  liver  are  divided  into  a  su- 
perficial and  a  deep  system.  These  will  be  described  in 
detail  subsequently. 

The  pneumogastric  nerves,  especially  the  left,  and 
branches  from  the  cceliac  plexus,  constitute  the  nerve 
supply  of  the  organ.  These  enter  the  liver  along  with 
the  great  vessels  and  may  be  traced  throughout  the  por- 
tal canals. 

The  excretory  system  of  the  organ  is  made  up  of  the 
hepatic  ducts  which  extend  throughout  the  portal  canals 
and  which  gradually  converge  toward  the  hilus  to  form 
one  duct,  the  hepatic  duct.    The  hepatic  duct  descends  in 
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The  gall  bladder  is  a  pear-shaped  sac  measuring  from 
7  to  8  cm.  long  and  from  2..5  to  3  cm.  broad  at  the  fun- 
dus. It  is  fastened  to  the  liver  by  connective  tissue, 
blood-vessels,  and  in  part  by  peritoneum.  The  fundus 
extends  beyond  the  anterior  margin  of  the  liver  in  the 
region  of  the  incisura  vesicalis,  while  the  neck  of  the 
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FIG.  3212.— Showing  the  Origin  of  the  Hepatic  Veins.    (Sappey.) 


the  gastro-hepatic  omentum  for  a  variable  distance, 
usually  from  3  to  4  cm.,  and  there  meets  with  the  cystic 
duct  descending  from  the  gall  bladder,  and  the  two 
ducts  uniting  at  an  acute  angle  form  the  common  bile 
duct. 


Fig   3213  —The  Vascular  Arrangement  of  the  Liver  Lobule     5  Interlobular 
blood-vessels ,  2.  intialobular  or  central  veins.    (Sappey.) 


bladder  usually  extends  in  the  posterior  and  upper  part, 
of  the  vesical  fossa  close  to  the  transverse  fissure.  It  is- 
continued  in  a  spiral  curve  into  the  cystic  duct.  The 
curved  groove  on  the  surface  corresponds  to  a  more  or, 
less  pronounced  spiral  fold  which  traverses  the  interior 
of  the  duct  and  is  known  as  the  Heisterian  valve. 

The  common  bile  duct  results  from  the  union  of  the- 
hepatic  and  cystic  ducts,  and  it  is  through  this  channel 
that  bile  is  conducted  to  the  duodenum.  The  duct  is  from 
4.5  to  5  cm.  long  and  about  0.25  era.  in  diameter  and  lies 
in  the  gastro-hepatic  omentum  to  the  right  of  the  hepatic 
artery. 

The  liver  surface  is  covered  in  part  by  two  coats:  the 
peritoneum  and  a  connective-tissue  investment.  The 
former  does  not  extend  over  the  entire  surface ;  the  latter, 
however,  is  present  everywhere  and  connects  the  serous- 
coat  to  the  glandular  substance.  Its  inner  surface  is  in 
direct  contact  with  the  liver  cells  and  ex- 
tends in  between  the  lobules  to  form  the 
interlobular  connective  tissue.  At  the- 
transverse  fissure,  this  areolar  tissue  is  pres- 
ent in  greater  amount  and  is  found  to  pene- 
trate into  and  throughout  the  liver  sub- 
stance. It  surrounds  the  branches  of  the 
portal  vein,  hepatic  artery,  and  bile  ducts, 
and,  forming  a  Coarse  framework  lying  be- 
tween the  lobules,  ultimately  becomes  con- 
tinuous with  the  connective-tissue  invest- 
ment covering  the  surface  of  the  organ. 
The  connective-tissue  stroma  which  pene- 
trates throughout  the  liver  and  envelops, 
the  portal  veins,  hepatic  arteries,  and  bile 
ducts  is  known  as  the  capsule  of  Glisson. 

A  slight  coat  of  fibrous  tissue  is  also  dis- 
covered about  the  branches  of  the  hepatic- 
vein.  This  is  never  very  marked  and  is 
continuous  from  the  surface  of  the  organ 
where  the  larger  hepatic  veins  empty  into 
the  vena  cava. 

The  liver  may  be  described  as  a  tubular 
gland  which  has  a  more  or  less  net-like  ar- 
rangement. If  studied  with  the  naked  eye- 
it  is  found  to  be  made  up  of  small  portions  which  are: 
more  or  less  spherical  in  general  contour.  This  is  espe- 
cially well  marked  in  some  animals,  such  as  the  pig. 
These  small  portions  are  known  as  the  liver  lobules,  and. 
they  are  separated  from  one  another  by  connective  tis- 
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Pig.  32U.— Tlie  Bile  Capil- 
laries and  Interlobular  Bile 
Duct  (rom  an  Adult  Pig. 
Golgi  method.     (Hendrick- 

SOD.) 


sge,  the  capsule  of  Glisson,  in  which  the  larger  blood- 
vessels, bile  ducts,  nerves,  and  larger  lymphatics  lie. 
•Slight  magnification  shows  the  lobule  to  have  a  radial 
arrangement,  which  is  produced  by  the  irregular-shaped 
columns  of  liver  cells  and  intervening  intralobular  blood 
capillaries. 

In  the  centre  of  each  lobule  a  blood-vessel  of  consider- 
able size  is  discovered,  which  is  known  as  the  central  vein 
or  intralobular  vein,  and  which  is  found  to  empty  into 
the  sublobular  vein  at  the  base  of  each  lobule.  The  lat- 
ter in  turn  is  found  to  empty  into  branches  of  the  hepatic 
veins  which  eventually  empty  into  the  inferior  vena  cava. 
Radiating  from  the  centre  of  the  lobule  to  the  per- 
dpliery  are  discovered  numerous  branching  and  anasto- 
mosing columns  of  liver  cells  which  form  the  parenchyma 
of  the  organ,  and  lying  between  these  are  to  be  seen  in 
part  fine  blood  channels  (the  intralobular  blood  capil- 
laries) and  in  part  the  intralob- 
ular connective  tissue. 

The  blood  capillaries,  there- 
fore, constitute  a  network 
throughout  the  lobule  and  are 
formed  from  branches  of  the 
portal  vein  and  hepatic  artery 
which  lie  in  the  capsule  of 
Glisson  at  the  periphery  of  the 
lobule. 

In  man  the  liver  lobule  is 
not  always  a  discrete  unit  as  in 
some  of  the  lower  animals,  but 
verj'  often  is  found  to  contain 
two  or  more  central  veins,  while  the  distribution  of  the 
portal  canals  is  not  always  regular. 

The  liver  cells  are  of  a  polyhedral  or  rhomboid  form 
having  a  mean  diam- 
eter of  from  0.017 
mm.  to  0. 22  mm.  They 
possess  no  cell  mem- 
tjrane.  They  are  col- 
orless, but  contain  a 
variable  number  of 
yellow  or  brownish 
pigment  granules  in 
their  protoplasm,  and 
the  cytoplasm  has  a 
finely  granular  appear- 
ance. It  often  hap- 
pens that  a  cell  may 
have  two  nuclei,  while 
frequently  two  nucle- 
oli may  be  discovered 
in  a  single  nucleus. 
The  nuclei  are  round 
and  clear  and  of  the 
vesicular  type. 

The  hepatic  cells  are 
often  found  to  contain, 
under  normal  condi- 
tions, but  especially 
after  the  ingestion  of 
fatty  food,  a  consid- 
erable number  of  fat 
droplets;  these  are 
most  numerous  in  those 
cells  which  are  nearest 
the  periphery  of  the 
lobule.  Also  under  cer- 
tain conditions  irregu- 
lar amorphous  masses 
or  globules  of  glyco- 
gen may  be  present  in 
the  cells.  "When  pres- 
ent in  considerable 
amount  the  proto- 
plasm of  the  cells  is 
■converted  into  an  open 
network.  By  means 
'of  various  methods — 
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the  silver  chromate  impregnation  employed  by  Golgi, 
the  injection  of  sulphoindigotate  of  soda,"into  the  blood- 
vessels of  living 
animals,  and  the 
injection  of  col- 
ored aqueous 
masses  into  the 
hepatic  ducts  — 
the  demonstration 
of  the  liner  biliary 
passages  within 
the  lobule  has 
been  rendered 
comparatively 
easy.  These  meth- 
ods show  a  close 
network  of  very 
fine  channels  be- 
tween and  around 
the  individual 
cells,  much  finer 
and  closer  than 
the  blood  capil- 
lary network  from 
the  branches  of 
which  they  run 
The'se  fine 


FIG. 


321.5.— Showing  Kner  Structure  of  Hepa- 
tic Cells  and  Intralobular  Lymphatic  Chan- 
nels, L.    (Hendrlckson.) 


apart.     

passages  are  the  commencement  of  the  biliary  ducts  into 
which  at  the  circumference  of  the  lobule  they  open.  It  is 
uncertain  whether  they  have  a  definite  wall  or  whether 
they  are  merely  channels  grooved  out  between  the  hepa- 
tic cells.  In  all  animals  the  bile  canalicidi  are  separated 
by  at  least  a  portion  of  a  liver  cell  from  the  nearest  blood 
capillaries.     The  natural  injection  method  as  well  as  im- 


PiG.  3216.-Showlng  the  Reticulated  Tissue  of  the  Liver  Lobule.    (Mall.) 


528 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Lilver. 


pregnations  with  silver  cliromate  would  seem  to  show  an 
even  closer  relation  between  these  intercellular  bile  capil- 
laries and  the  hepatic  cells  -,  for,  with  little  effort,  we  can 
readily  demonstrate  very  small  vacuoles  in  the  liver  cells 
which  are  seen  to  communicate  by  a  fine  hair-like  canal 
with  the  intercellular  bile  capillary.  Several  of  these 
vacuoles  can  be  demonstrated  in  the  same  plane  of  a 
liver  cell.  It  has  been  thought  by  some  observers,  how- 
ever, that  these  terminal  structures  within  the  liver  cells 
are  formed  only  at  the  moment  of  secretion  and  are  not, 
therefore,  permanent  structures. 

At  the  periphery  of  the  lobule  the  bile  capillaries  open 
into  the  larger  interlobular  bile  ducts  which  lie  within 


Fig.  3217.  -Tbe  Elastic  Tissue  of  a  Portal  Space,  E.    (Hendricison.) 

the  portal  canal.  These  small  interlobular  canals  liave 
walls  composed  of  connective  tissue  and  a  basement 
membrane  which  lies  just  outside  the  layer  of  short 
columnar  epithelial  cells  which  lines  the  fine  lumen. 
Lying  within  the  connective-tissue  coat  are  found  smooth 
muscle  cells  which  are  distributed  in  a  longitudmal,  a 
transverse,  and  a  diagonal  direction  with  reference  to  the 
long  axis  of  the  bile  duct.  , 

As  these  ducts  approach  the  lobules,  the  lining  epithe- 
lial cells  become  gradually  flatter  and  flatter  and  at  the 
point  where  they  reach  the  liver  cells  at  the  periphery 
all  hning  cells  apparently*  disappear.  The  basement 
membrane  gradually  disappears  with  the  epithelial  cells. 
Throughout  the  portal  canals  down  to  the  large  hepatic 
ducts  the  interlobular  ducts  preserve  the  same  structure 
as  described  above.  The  epithelial  cells,  however,  Iming 
the  ducts  gradually  become  higher  as  the  larger  duots  are 
approached,  while  the  connective  tissue  and  smooth  mus- 
cle forming  the  walls  also  become  much  niore  prominent. 

The  lymphatics  of  the  liver  are  divided  into  a  su- 
perficial and  a  deep  set.  The  former  are  found  as  a  sub- 
peritoneal plexus  over  the  entire_  surface  of  the  1  ver 
Those  over  the  anterior  and  superior  surfaces  gradually 
unite  and  communicate  through  the  hepatic  ligaments 
with  the  thoracic  lymphatics.  The  plexus  on  the  under 
surface  of  the  liver,  on  the  other  hand,  drams  mto  the 
lymphatics  of  Glisson's  capsule.    ,   ^.  _,     ,    ,  ,i,^„„„,. 

The  deen  lymphatics  are  found  distributed  through- 
out the  liver  in  the  portal  canals,  about  the  hepatic  veins 
and  within  the  lobule.  Surrounding  each  column  ot 
liver  cells  within  the  lobule  is  found  an  incomplete  smal 
lymphatic  space  which  in  section  '^  demonstrated  as  a 
narrow  channel  separating  the  blood  capillarv  on  both 
sides  from  the  liver  cells.  These  small  channels  are  the 
Vol.  v.— 34 


ultimate  lymphatic  radicles,  and  it  is  from  this  intralobu- 
lar lymphatic  plexus  that  the  larger  lymph  vessels  of  the 
portal  canals  convey  the  lymph  to  the  transverse  fissure 
through  the  capsule  of  Glisson.  The  lymph  radicles 
about  the  hepatic  veins  also  receive  lymph  from  this 
intralobular  plexus. 

The  connective-tissue  stroma  of  the  liver  is  found  in 
largest  amount  between  the  lobules,  in  the  capsule  of 
Glisson.  This,  as  has  been  described,  is  found  to  pene- 
trate throughout  the  liver  and  ultimately  becomes  con- 
tinuous with  the  subperitoneal  connective-tissue  coat 
which  covers  the  entire  surface  of  the  organ.  Not  all 
the  connective  tissue,  however,  is  limited  to  the  periphery 
of  the  lobules,  for  close  observation  shows  not  only  some 
fibrous  tissue  about  the  hepatic  veins  but  also  a  fine  net- 
work throughout  the  lobule. 

By  special  stains  and  a  variety  of  digestion  methods  it 
has  been  possible  more  carefully  to  analyze  the  difEerent 
forms  of  tissue  which  make  up  this  stroma. 

It  has  been  demonstrated  that  throughout  Glisson's 
capsule  white  fibrous  tissue  is  present  in  large  amount, 
and  this  is  readily  recognized  not  only  by  the  general 
form  and  coarseness  of  the  fibres,  but  has  been  proved  by 
definite  chemical  tests.  In  addition  to  this,  however,  the 
so-called  reticulated  tissue  or  reticulum  is  also  present  in 
considerable  quantity,  and  this  is  of  special  interest  inas- 
much as  it  has  been  found  that  the  intralobular  connec- 
tive tissue  is  entirely  of  this  variety.  Elastic  tissue  is 
present  in  small  amount,  except  in  the  coat  of  the  large 
blood-vessels  where  it  is  present  inconsiderable  quantity. 
The  entire  excretory  apparatus  of  the  liver,  including 
the  hepatic  duct,  cystic  duct,  gall  bladder,  and  common 
bile  duct,  are  found  microscopically  to  possess  the  same 
architecture. 

They  are  lined  throughout  by  a  mucous  membrane 
with  columnar  epithelial  cells.  Next  to  this  the  wall 
consists  of  a  connective-tissue  and  muscular  coat,  and 
finally,  in  the  case  of  the  gall  bladder,  beyond  this  there 
is  a  peritoneal  investment. 

Because  of  the  special  clinical  interest  in  the  muscula- 
ture of  the  biliary  passages,  and  especially  that  portion 
which  is  known  as  the  duodenal  papilla,  a  somewhat 
fuller  treatment  than  is  usual  will  be  given. 

By  special  maceration  methods  the  musculature  of  the 
bile  passages  has  been  re-examined  by  tlie  author.  Other 
confirmatory  methods,  such  as  sectioning,  show  a  similar- 
ity of  results  in  all  cases,  i.  J 
In  the  gall  bladder,  as  has  been  previously  mentioned, 
the  arrangement  of  the  smooth  muscle  fibres  is  plexiform. 
Those  however,  which  run  transversely  *  to  the  long  axis 
of  the  bladder  are  most  numerous.  The  muscle  bundles 
are  not  arranged  in  definite  and  regular  coats;  the  trans- 
verse longitudinal,  and  diagonal  bundles  mingle  without 
conformity  to  any  rule.  The  muscle  bundles  are  more 
or  less  separated  from  one  another  by  a  certain  amc  ant 


FIG  3218.-Maceratea  Duodenal  Portion  ol  tlie  Common  Bile  Duct  of 
Man.  Showing  the  entrance  of  common  bile  duct  and  pancreatic 
duct  into  the  intestine.    X  5.    (Hendrickson.) 

of  connective  tissue,  but  since  the  individual  muscle 
bundles  overlap,  there  are  few  if  any  places  m  this  coat 
where  muscle  is  entirely  absent.  ,    .      ,      „       ,  + 

In  the  cystic  duct  the  smooth  muscle  is  also  tound  to 


*The  terms  transverse,  longitudinal,  and  diagonal  are  used  with 
reference  to  the  long  axis  ot  the  gall  bladder  and  its  ducts. 
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have  a  plexifonn  arrangement,  so  that  the  smooth  muscle 
bundles  are  seen  to  run  in  three  directions,  viz.,  trans- 
verse, longitudinal,  and  diagonal.  The  transverse  bun- 
dles hovcever,  are  about  equal  in  number. 

In  that  portion  of  the  cystic  duct  which  is  nearest  the 
gall  bladder  the  amount  of  muscle  is  considerable,  but 
this  gradually  diminishes  in  amount  as  the  common  bile 
duct  is  approached.  At  the  junction  of  the  cystic,  hepa- 
tic, and  common  bile  ducts  the  quantity  of  muscle  pres- 
ent is  very  small. 

Muscle  fibres  are  also  present  in  those  folds  of  the  cys- 
tic duct  which  are  known  as  the  valves  of  Heister,  and 
these  are  found  to  have  the  following  distribution : 

The  transverse  muscle  bundles  of  the  cystic  duct  are 
not  limited  to  the  wall  proper,  but  at  the  level  of  the 
valves  of  Heister  also  run  around  in  the  valve  in  a  circu- 
lar direction.  Most  of  the  longitudinal  bundles  of  the 
cystic  duct  continue  down  the  duct  without  entering  the 
valve,  but  still  there  are  some  of  these  bundles  which 
(having  reached  the  level  of  the  valve)  bend  around  at 
almost  a  right  angle  and  run  out  into  the  fold.  We  have 
no  evidence  that  the  diagonal  fibres  take  any  part  in  the 
musculature  of  the  valves  of  Heister.  Those  valves 
which  are  nearest  the  common  bile  duct  are  quite  small 
and  either  contain  very  little  muscle  or  none  at  all. 

The  hepatic  duct  contains  a  small  amount  of  smooth 
muscle,  and  that  which  is  present  is  found  to  follow 
three  directions,  longitudinal,  transverse,  and  diagonal. 

The  longitudinal  fibres  are  most  numerous. 
•  Although  the  amount  of  muscle  in  the  common  bile 
duct  is  small,  it  is  f  ou"nd  to  be  distributed  in  a  manner 
similar  to  that  found  in  the  hepatic  duct. 

Preliminary  to  the  description  of  the  duodenal  portion 
of  the  common  bile  duct,  it  will  be  well  to  state  that 
many  individual  variations  in  structure  occur,  but  that 
these  variations  do  not  alter  the  general  anatomical  bear- 
ing of  the  region.  Fig.  3318  shows  the  entrance  of  the 
common  bile  duct,  B,  and  the  duct  of  Wirsung,  W,  into 
the  intestinal  wall.  We  see  a  simple  separation  of  the 
fibres  of  the  outer  longitudinal  muscular  coat  of  the  in- 
testine, LI.  The  common  bile  duct  and  the  duct  of  Wir- 
sung pass  through  this  Separation.  At  F  we  find  muscle 
fibres  arising  from  the  outer  longitudinal  muscular  coat. 

These  fibres  run  up  on  the  common  bile  duct  and,  be- 
coming gradually  less  and  less  marked,  finally  disappear. 


Fig.  3219.— Maxserated  Duodenal  Portion  of  the  Common  Bile  Duct 
ol  Man.  The  mucous  membrane,  muscularls  mucosee,  and  sub- 
mucosa  of  the  intestine  have  been  removed.    X  5.    (Hendrickson.) 

This  arrangement  is  bilateral.  The  fibres  marked  IB, 
represent  some  bundles  of  muscle  which  (shown  in  Fig. 
3330,  IB)  form  an  independent  ring  of  muscle  around  the 
common  bile  duct,  between  it  and  the  duct  of  Wirsung. 

At  H  are  seen  muscle  fibres  which  run  almost  entirely 
around  the  duct  of  Wirsung ;  but  as  these  fibres  approach 
that  side  of  the  pancreatic  duct  which  is  nearest  the  com- 


mon bile  duct,  they  turn  abruptly  and  run  up  on  the 
duct  of  Wirsung  in  a  longitudinal  direction.  They  grad- 
ually diminish  in  volume  as  they  ascend  the  duct.  This 
structure  is  bilateral.     See  also  Fig.  3330,  E. 

Fig.  3319  represents  the  structures  seen  upon  removal 
of  the  mucous  membrane  from  the  intestinal  wall  in  the 
region  of  the  duodenal  papilla.    The  inner  circular  mus- 

ir 


Fig.  3320.— Macerated  Duodenal  Portion  of  the  Common  Bile  Duct  of 
Man.  All  of  the  intestinal  coats  have  been  removed.  X  5.  (Hen- 
drickson.) 

cular  coat  of  the  intestine  is  represented  by  CI.  The 
first  point  to  demand  attention  is  the  penetration  of  the 
inner  circular  muscular  coat  by  the  common  bile  duct. 
At  the  spot  of  penetration  there  is  a  simple  separation 
of  the  muscle  bundles  of  the  inner  circular  muscle  coat. 

At  8  are  bundles  of  muscle  running  around  the  com- 
mon bile  duct  (see  also  Fig.  3330,  8).  These  are  inde- 
pendent rings  of  muscle  which  embrace  the  duct.  Now, 
if  we  look  farther  back  on  the  common  bile  duct,  near 
the  point  at  which  it  penetrates  the  inner  circular  mus- 
cular coat,  we  observe  muscle  bundles,  X,  which  do  not 
run  entirely  around  the  duct.  These  muscle  bundles  are 
very  intimately  mixed  with  the  independent  muscle 
rings  which  completely  embrace  the  duct.  The  former, 
however,  upon  reaching  the  level  of  the  inner  circular 
muscle  coat,  turn  abruptly  forward  and  under  the  bile 
duct,  and  after  running  for  some  distance  toward  the 
duodenal  papilla  finally  end  in  the  connective  tissue  of 
the  submucosa  of  the  intestine  (see  also  Fig.  3330,  X). 
This  arrangement  is  bilateral.  The  drawing  shows  that 
this  arrangement  of  muscle  about  the  common  bile  duct 
begins  at  a  point  before  the  duct  penetrates  the  inner 
circular  muscular  coat.  In  this  particular  specimen,  a 
muscle  bundle  of  the  inner  circular  muscular  coat  curves 
around  and  becomes  continuous  with  the  fibres  marked  X 

Finally  in  Fig.  3330,  a  bundle  of  muscle  fibres,  K,  can 
be  seen  on  each  side  of  the  common  bile-duct  running 
parallel  with  it.  These  bundles  arise  on  the  surface  of 
the  common  bile  duct  (Pig.  3319,  E)  and  are  covered  by 
the  fibres,  F,  of  Fig.  3318.  In  this  case  they  run  forward 
from  under  the  inner  circular  muscular  coat  (Fig.  3319, 
K)  and  bend  around  beneath  the  common  bile  duct,  be- 
coming continuous  with  each  other,  thus  forming  a  loop 
around  the  duct  of  Wirsung  (Fig.  3330,  K). 

William  F.  Hendrickson. 

LIVER,  DISEASES  OF:    ABSCESS— Definition.— 

An  afilection  characterized  by  the  production  of  one  or 
more  areas  of  necrosis  and  puriform  softening  in  the 
liver,  due  to  the  action  of  micro-organisms,  and  associ- 
ated with  more  or  less  marked  degeneration  of  the  inter- 
vening parenchyma. 

DisTEiBUTioN.— Suppurative  hepatitis  (hepatitis  apos- 
tematosa),  as  a  primary  disease,  occurs  in  the  temperate 
zones  with  the  greatest  rarity,  but  is  more  frequent  in 
tropical  and  subtropical  climes.  As  we  meet  it  in  the 
temperate  regions,  apart  from  cases  due  to  trauma  and 
wound  infection,  it  is  practically  always  metastatic  or 
due  to  extension  of  inflammation  from  neighboring 
organs. 

Etiology  and  Pathogenesis.— It  may  be  taken  as 
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practically  certain  that  all  forms  of  suppurative  hepatitis 
are  due  to  the  activity  of  micro-organisms,  either  bac- 
terial or  protozoan.  The  forms  which  have  been  found, 
and  consequently  regarded  as  etiological  factors,  include 
the  streptococcus,  the  staphylococcus  albus  and  aureus, 
the  bacillus  coli,  the  diplococcus  pneumoniae,  the  bacillus 
pyocyaneus,  the  ray  fungus,  and  the  amceba  coli. 

Bacterial  agents  may  reach  the  liver  in  several  v?ays, 
namely,  by  the  hepatic  artery,  the  portal  vein,  and  the 
bile  ducts ;  or,  again,  by  direct  extension  from  contiguous 
parts.  Rarely,  infection  occurs  by  retrograde  metastasis 
from  the  vena  cava  or  hepatic  vein. 

Some  idea  of  the  frequency  of  the  various  forms  may 
be  gathered  from  the  following  figures:  In  1,474  autop- 
sies of  which  I  have  notes,  occurring  at  the  Royal  Vic- 
toria and  the  Montreal  General  Hospitals,  32  cases  of 
liver-abscess  were  found.  Of  these,  3  cases  were  due  to 
dysentery,  13  were  from  portal  infection,  3  were  biliary, 
1  was  arterial,  1  occurred  by  extension,  and  1  case  was 
apparently  primary. 

Apart  from  metastatic  cases  some  occur  which  are  at- 
tributable to  trauma.  Here,  in  a  previously  healthy 
organ,  a  severe  blow  or  crusli  results  in  a  necrosis  of  an 
area  of  liver  substance,  and  this  subsequently  undergoes 
liquefaction.  This  event  is  best  explained  on  the  hypoth- 
esis that  the  liver  normally  contains  bacteria.  I  have 
satisfied  myself  by  culture  and  other  experiments  that 
the  healthy  organs  contain  bacteria,  and  these  results 
have  been  amply  corroborated  by  the  work  of  Dr.  W. 
W.  Ford'  at  McGill  Llniversity.  In  suitable  prepara- 
tions also  bacteria  can  be  traced  from  the  surface  of  the 
intestine  through  the  mesenteric  lymphatics  and  glands 
to  the  liver,  so  that  it  is  evident  that  there  is  what  may 
be  called  a  "  vital  absorption  "  of  micro-organisms,  ap- 
•parently  through  the  agency  of  phagocytes,  and  partly 
by  the  tissue  fluids,  from  the  alimentary  tract  to  the 
liver.  Normally,  the  liver  has  sufficient  power  to  resist 
the  action  of  these  germs,  which  indeed  may  be  of  low 
virulence  from  the  start  or  may  become  attenuated  in 
their  passage  to  the  organ,  so  that  disease  usually  does 
not  result.  Should,  however,  from  any  cause,  the  resist- 
ing power  of  the  liver  be  diminished,  as,  for  instance,  by 
trauma  or  toxic  agents,  infection  and  degeneration  may 
result.  Except  upon  this  theory  it  is  almost  impossible 
to  explain  certain  forms  of  so-called  "idiopathic"  ab- 
scess of  the  liver  which  'occur  apparently  spontaneously, 
quite  apart  from  dysentery  or  other  ulcerative  lesions  of 
the  intestinal  tract.  Birch-Hirschfeld  *  indeed  recognized 
the  probability  of  "idiopathic  "  liver  abscess  being  cryp- 
togenic, a  term  which  may  at  last  have  some  more  posi- 
tive meaning  in  the  light  of  the  above  researches. 

In  discussing  the  subject  of  liver-abscess  it  is  perhaps 
most  convenient  to  treat  of  the  disease  as  falling  into  two 
main  groups:  (1)  Primary  suppuratim  hepatitis,  where 
the  pathological  lesion  is  primarily  induced  in  the  liver ; 
and  (2)  secondary  suppurative  hepatitis,  in  which  the 
liver  is  affected  by  infective  agents  derived  from  some 
diseased  tissue  external  to  it. 

The  first  class  may  again  be  divided  into,  (a)  Intrinsic, 
where  the  infective  agents  are  originally  present  in  tlie 
liver.  It  is  to  this  form,  inasmuch  as  it  occurs  appar- 
ently spontaneously  without  any  association  with  dysen- 
tery or  any  other  obvious  cause,  that  the  unsatisfactory 
teim  "  idiopathic  "  has  been  applied.  Most  cases  of  trau- 
matic origin  may  also  be  placed  in  this  class.  (*)  Ex- 
trinsic, where  the  agents  are  introduced  from  without. 
An  example  of  the  latter  is  seen  in  "wound  mfection 
of  the  liver.  . 

By  far  the  most  common  event  is  for  the  mflammatory 
process  to  be  secondary  to  disease  of  some  other  organ. 

Inasmuch  as  the  tropical  form  of  the  disease  is  of  the 
greatest  practical  importance  and  presents  many  features 
peculiar  to  itself,  it  has  been  thought  advisable  to  treat 
of  it  under  a  separate  heading  (see  p.  532)  and  to  discuss 
first  those  forms  of  abscess  which  are  liable  to  be  met 
with  in  temperate  regions. 

Abscess  of  the  Livek  fkom  Aeterial  Infection. -- 
In  this  form,  which  is  really  but  one  manifestation  of 


general  septicopysemia,  the  infective  agents  reach  the 
liver  through  the  hepatic  artery.  In  the  vast  majority 
of  cases,  if  not  in  all,  the  micro-organisms  are  not  sufli- 
ciently  numerous  to  cause  blocking  of  the  vessels  immedi- 
ately, but  become  entangled  in  the  endothelium  of  the 
finer  capillaries  where  they  proliferate,  leading  to  throm- 
bocapillaritis  and  complete  obstruction.  True  embolism 
is  by  no  means  common ;  when  this  occurs  it  is  generally 
due  to  ulcerative  endocarditis. 

The  etiology  of  this  form  is  that  of  septlcopyaemia  in 
general.  The  primary  foci  whence  the  infective  agents 
gain  entrance  to  the  general  circulation  are  very  various. 
The  disease  may  complicate  all  forms  of  wound  infection 
— osteitis,  osteomyelitis,  gangrene  of  the  lung,  putrid 
bronchitis,  bronchiectasis,  suppurative  lesions  about  the 
bladder,  prostate,  and  urethra,  from  the  uterus  after  de- 
livery, and  ulcerative  endocarditis  and  aortitis.  It  has 
also  been  known  to  follow  such  simple  affections  as  car- 
buncle and  whitlow,  and  is  occasionally  met  with  as  a, 
complication  of  the  acute  infective  fevers.  The  organ- 
isms usually  at  work  are  the  streptococcus  pyogenes  and 
the  staphylococcus  albus  and  aureus.  Some  writers  note 
that  injuries  to  the  head  occasionally  result  in  abscess  of 
the  liver,  but  according  to  K.  Barensprung,  who  has 
made  an  investigation  into  this  point,  liver  abscess  is  not 
more  specially  related  to  injuries  of  the  head  than  to 
those  of  the  peripheral  parts  generally.  Most  of  these 
cases  are  examples  of  septicopysemia,  but  some  are  pos- 
sibly due  to  retrograde  embolism. 

Suppurative  Hepatitis  op  Portal  Origin. — This  is 
by  far  the  most  frequent  form.  In  this  case  we  have 
practically  a  septicopysemia  confined  to  the  liver,  for  it 
is  upon  this  organ  that  the  brunt  of  the  disease  is  concen- 
trated. Infective  agents  may  come  from  any  part  of 
the  portal  tract.  They  do  not  necessarily  cause  disease 
of  the  larger  venous  trunks,  but  may  reach  the  finer 
capillaries,  where  they  proliferate  and  lead  to  inflamma- 
tion and  obstruction  of  the  vessels.  Often  the  lesion  is  an 
acute  thrombophlebitis  of  the  portal  vein,  or  a  purulent 
infiltration  of  the  vessel  wall  and  the  adjacent  parts  (su- 
purative  portal  pylephlebitis).  An  example  of  this  is 
seen  in  the  case  of  infection  of  the  umbilical  vessels  in 
new-born  children.  It  is  fairly  common  ih  appendicitis 
and  perityphlitis,  which  form  the  most  important  cause. 
Here  there  is  likely  to  be  thrombophlebitis  of  the  supe- 
rior mesenteric  vein  extending  directly  from  the  appen- 
dicular region  into  the  portal  vein.  In  517  cases  of 
appendicitis  collected  by  Dr.  George  E.  Armstrong,'  of 
Montreal,  from  the  clinics  of  the  Royal  Victoria,  Montreal 
General,  and  Western  hospitals,  in  67  that  died  thrombo- 
phlebitis of  the  mesenteric  vessels  and  abscess  of  the 
hver  occurred  five  times.  Again,  combining  the  statis- 
tics of  Einhorn,  Langheld,  and  R.  H.  Fitz,  we  find  that 
in  479  post-mortems  upon  appendicitis  cases,  pylephle- 
bitis and  abscess  of  the  liver  were  found  in  23  cases,  or 
4.8  per  cent.  Septic  emboli  occasionally  arise  from  the 
small  intestine,  stomach,  spleen,  and  pancreas,  and  also 
occur  in  dysentery,  pelvic  abscess,  and  rectal  disease. 
Exceptionally,  in  cases  of  cholecystitis  and  pericholecys- 
titis, extension  of  the  process  to  the  portal  vein  may  take 
place,  and  thus  an  embolic  infection  of  the  liver  result. 

In  the  septic  embolic  and  metastatic  forms  one  sees  a 
number  of  abscesses  of  varying  size.  These  are  usually 
irregular,  pointing  to  their  development  from  the  conflu- 
ence of  isolated  foci.  Occasionally  the  union  is  not  com- 
plete, so  that  the  abscess  presents  a  more  or  less  lobular 
arrangement.  In  the  periphery  of  the  larger  abscesses, 
and  separated  by  relatively  healthy  tissue,  minuter  areas 
of  suppuration  can  often  be  seen.  The  suppurative 
process  tends  to  spread  along  the  portal  sheaths,  but  the 
hepatic  veins  do  not  always  escape,  for  thrombi  may  be 
found  in  them  extending  even  into  the  larger  trunks. 
The  cavities  are  filled  with  viscid,  yellowish-green  pus, 
of  foul  odor,  often  mixed  with  blood,  in  which  sequestra 
of  liver  substance  may  often  be  found.  Round  about  the 
abscesses  is  a  narrow  zone  of  yellowish-white  color,  or,  in 
Eangrenous  inflammation,  of  a  dirty  green  appearance. 

Microscopically,  a  study  of  the   most  recent  lesions 
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shows  that  the  smaller  branches  of  the  portal  vein  and 
the  capillaries  are  blocked  with  micro-organisms;  the 
liver  cells  in  the  neighborhood  are  swollen,  hyaline-look- 
ing, and  compressed;  the  nuclei  stain  badly,  and  there  is  a 
condition  resembling  coagulation  necrosis.  At  the  per- 
iphery of  the  necrosed  area  is  a  zone  formed  of  inflam- 
matory leucocytes  which  gradually  insinuate  themselves 
between  the  columns  of  liver  cells.  Necrosis  and  soften- 
ing go  hand-in-hand  until  a  local  abscess  is  the  result. 
The  lirer  substance  between  the  abscesses  usually  shows 
parenchymatous  degeneration.  When  the  abscesses  are 
near  the  surface,  the  Glisson's  capsule  is  usually  infil- 
trated, its  serous  covering  granular  and  inflamed,  with 
loss  of  the  endothelial  cells  and  often  a  deposit  of  fibrino- 
purulent  exudate. 

StFPPUKATiVB  Hepatitis  of  Biliaky  Okigin. — Here 
infection  takes  place  from  the  bile  passages.  The  most 
common  cause  is  cholelithiasis  with  consecutive  chole- 
cystitis and  cholangitis.  In  this  form  the  affection  may 
arise  in  three  ways:  (1)  Direct  extension  of  an  ulcerative 
process  due  to  gall-stones,  to  the  liver;  (3)  suppurative 
cholangitis  and  pericholangitis;  (3)  through  the  blood- 
vessels of  the  mucous  membrane  and  the  bile-passages 
extending  to  the  portal  vein. 

The  bacteria  usually  found  in  such  cases  are  the  strep- 
tococcus, the  staphylococcus,  the  bacillus  coli,  and  the 
proteus  vulgaris. 

Another  cause  is  obstruction  of  the  duct  by  carcinoma 
or  by  the  presence  of  echinococcus-cysts.  Sometimes  the 
bile-passages  are  secondarily  affected  from  the  intestines, 
as  in  dysentery  or  typhoid.  Lannois*  has  recorded  a 
case  of  liver-abscess  developing  in  typhoid;  such  an 
event  seems  to  be  excessively  rare.  Mayo  Robson,  ^  again, 
has  pointed  out  the  association  of  suppurative  cholangitis 
with  influenza.  Rarely,  intestinal  worms  (ascarides)  may 
invade  the  common  bile  duct  and,  dying  there,  give  rise 
to  marked  disturbance.  Leick  has  tabulated  nineteen  in- 
stances of  this. 

The  description  already  given  of  abscess  arising  from 
the  portal  vessels  holds  fairly  well  for  this  variety ;  the 
main  difference  is  that  the  abscess  contents  are  often 
stained  with  bile  and  contain  gritty  matter  or  concretions. 

Suppurative  Hepatitis  pbk  Extbnsionem. — A  fairly 
common  form  of  hepatic  suppuration  is  that  due  to  the 
direct  extension  of  an  inflammatory  process  from  some 
organ  in  the  neighborhood.  In  this  case  the  suppuration 
is  usually  superficial,  affecting  the  capsule  and  the  tissue 
immediately  beneath  it.  Among  the  lesions  which  may 
extend  to  the  liver  may  be  mentioned  diaphragmatic  and 
subdiaphragmatic  abscess,  suppurative  cliolecystitis  and 
choledochitis,  perforating  ulcers  of  the  duodenum  and 
stomach,  perinephrltic  abscess,  and  abscess  of  the  head  of 
the  pancreas. 

Symptoms  and  Physical  Signs.— (o.)  In  suppurative 
hepatitis  of  arterial  origin  the  symptoms  are  those  of  gen- 
eral septicopyaemia  with  the  addition  of  certain  ones  ref- 
erable to  the  liver  itself.  Almost  at  any  period  after  the 
infliction  of  a  wound  or  the  formation  of  a  suppurative 
focus  in  the  body  the  affection  may  appear.  Rigors  set 
in  with  the  characteristic  "  church-steeple  "  temperature, 
with  profuse  sweating.  The  liver  is  uniformly  enlarged, 
and  there  is  pain  in  the  right  hypochondrium  which  may 
he  spontaneous  but  more  often  is  merely  a  dull  sense  of 
tension.  The  heart  is  weak  and  rapid,  the  respirations 
are  shallow;  the  skin  is  often  icteric  or  subicteric,  and 
emaciation  takes  place  rapidly.  Diarrhoea  almost  invari- 
ably occurs,  and  the  patient  sinks  into  the  so-called  "  ty- 
phoid state,"  with  perspiration,  drowsiness,  delirium, 
subsultus,  and  finally  coma  and  death. 

(b)  In  suppurative  portal  pylephlebitis  the  symptoms 
are  rarely  so  striking  as  in  the  first  form.  There  are  usu- 
ally irregular  chills,  fever,  and  sweating,  followed  by 
"  typhoidal "  symptoms.  In  some  cases  rigors  and  sweat- 
ing do  not  occur,  and  in  still  others  the  disease  develops 
insidiously  without  fever,  its  existence  being  evidenced 
only  by  pain  over  the  liver,  and  enlargement  of  the  organ, 
with  subsequent  subsidence  into  the  "  typhoid "  state. 
Sometimes,  as  in  a  case  of  appendicitis  with  liver-abscess 


that  occurred  under  my  own  observation,  there  are  singu- 
larly few  symptoms  pointing  either  to  the  primary  affec- 
tion or  to  involvement  of  the  liver. 

(c)  Suppurative  cholangitis.  When  gall-stones  are  the 
cause  there  is  severe  pain  occurring  In  paroxysms,  each 
attack  being  associated  with  chills,  fever,  and  jaundice ; 
pain  may,  however,  be  entirely  absent.  Fever  and  pro- 
fuse perspiration,  followed  by  emaciation,  are  marked 
features.  The  so-called  "  flS vre  hepatique  intermittente. " 
of  the  French  writers  is  in  the  majority  of  cases  due 
to  cholelithiasis  and  abscess  of  the  liver.  There  is 
usually  a  gradually  increasing  enlargement  of  the  whole 
liver,  which  is  tender  on  pressure;  occasionally  the  gall-, 
bladder  is  enlarged  and  can  be  felt,  but  it  is  more  often 
contracted.  These  symptoms  are  usually  followed  by 
general  systemic  infection.  Similar  symptoms  may  be 
found  in  non-suppurative  cholangitis,  but  when  suppu- 
ration is  present  fever  is  constant  and  the  deterioration  is 
progressive. 

Tropical  Abscess.— This  form  is  characterized  by  the 
development  of  one  or  more  foci  of  colliquative  necrosis 
in  the  liver,  either  with  or  without  dysentery.  As  the 
name  suggests,  the  disease  is  most  common  in  tropical 
and  subtropical  regions.  Unlike  the  forms  incident  to 
temperate  climes,  where  the  tendency  is  for  multiple 
areas  of  suppuration  to  form,  here  large  single  or,  at  all 
events,  relatively  few  abscesses  are  produced.  The  ab- 
scesses are  often  so  extensive  that  they  are  enclosed  by 
merely  a  thin  shell  of  liver  substance. 

The  etiological  factors  are  as  yet  but  imperfectly  un- 
derstood. It  is  probable  that  the  liver  parenchyma  un- 
dergoes some  form  of  gradual  death  previously  whereby 
its  resisting  power  is  impaired,  and  thus  infection  is 
brought  about  more  readily.  In  this  it  differs  from  the 
pysemic  forms  in  which  the  parenchyma  is  originally  . 
intact. 

The  exact  relationship  of  tropical  abscess  to  dysentery 
is  still  subjtidiee.  There  can  be  no  question  that  the  large 
solitary  abscess  occurs  occasionally  apart  from  any  ob- 
vious intestinal  lesion,  but  most  authorities  are  agreed 
that  the  largest  number  of  cases  are  associated  with  dys- 
enterj'.  As  yet  statistics  are  lacking  to  enable  us  to  sup- 
ply the  relative  frequency  of  the  various  etiological  fac- 
tors. Kartulis '  states  that  in  500  cases  of  liver  abscess 
which  came  under  his  notice,  55  to  60  per  cent,  gave  a 
history  of  dysentery.  Conversely,  Lafleur'  states  that 
20  to  25  per  cent,  of  cases  of  dysentery  in  the  tropics  are 
complicated  by  liver-abscess,  and  these  figures  are  cor- 
roborated by  those  of  Manson,^  who  in  3,680  autopsies  oil 
dysenteric  patients  found  liver-abscess  in  21  per  cent. 
Hirsch,'  in  3,377  autopsies  in  tropical  dysentery,  found 
liver-abscess  in  19.3  per  cent.  Tliere  must,  however,  be 
something  peculiar  in  the  form  of  the  dysentery,  for,  as 
is  well  Itnown,  in  the  catan-hal  dysenteries  and  the  ulcera- 
tive forms  found  in  the  temperate  zones,  liver-abscess  is 
excessively  rare. 

Some  few  cases  appear  to  be  due  to  some  other  affec- 
tion apart  from  dysentery.  A  certain  proportion  of  these 
seem  to  be  brought  about  by  dietetic  errors;  free  liv- 
ing, excessive  use  of  animal  food,  and  particularly  ex- 
cess in  alcohol,  are  said  to  be  potent  causes.  Sachs '""  has 
advanced  tlie  view  that  in  the  temperate  zones  alcohol,  as 
it  affects  the  liver,  is  apt  to  lead  to  chronic  fibrosis,  but 
in  the  tropics  to  a  suppurative  lesion. 

Race  exercises  an  important  influence,  for  whites  are 
much  more  liable  than  tlie  native  races  to  abscess  of  the 
liver.  The  proportion  is  estimated  by  some  to  be  35  to 
1.  The  disease  affects  adults  rather  than  children  and 
males  rather  than  females.  Rouis  "  and  De  Castro  ^^  lay 
stress  upon  the  extreme  rarity  of  the  disease  in  females, 
and  this  is  corroborated  by  the  Berlin  statistics  collected 
by  K.  Barensprung,'^  according  to  which  only  about 
1.48  per  cent,  of  the  eases  occurred  in  women.  The  dis- 
ease is,  furthermore,  more  common  in  the  cold,  changeable 
season  wliich  follows  after  the  summer's  heat. 

With  regard  to  the  ultimate  nature  of  the  process,  our 
information  still  lacks  precision.  It  would  seem  prob- 
able— and  this  view  is  certainly  in  harmony  with  the 
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most  recent  studies  as  to  the  nature  of  infection— that  the 
non-dysenteric  forms  are  due  to  some  preliminary  dete- 
rioration of  the  resisting  power  of  the  liver  parenchyma. 
Excess  in  diet,  extreme  heat,  lack  of  exercise,  sudden 
changes  in  temperature,  may  all  play  a  part  here.  Con- 
gestion of  the  liver  is  no  doubt  readily  induced  in  this 
way,  and  this  leads  to  impairment  of  the  liver  function, 
stagnation  of  bile,  and  a  tendency  to  portal  congestion, 
Catarrh  of  the  intestines  and  even  trifling  ulceration 
might  easily  follow,  affording  a  ready  mode  of  entrance 
for  pyogenic  micro-organisms.  Again,  the  liver  in  its 
turn  would  suffer  from  the  portal  toxfemia  thus  produced, 
and  a  true  vicious  circle  is  the  result.  That  under  such 
circumstances  an  abscess  of  the  liver  might  result  is  cer- 
'  tainly  not  to  be  wondered  at.  The  bacteria  found  are 
the  pyogenic  cocci. 

As  the  studies  of  Kartulis,  Losch,'-' Kruse  and  Pas- 
quale,'*  Councilman  and  Lafleur""  have  shown,  a  fairly 
large  proportion  of  the  dysenteric  cases  are  due  to  a  pro- 
tozoan, the  amoeba  coli,  or  amoeba  dysenteriae.  What 
this  proportion  is  is  still  uncertain.  Plexner, "  the  most 
recent  authority,  is  of  the  opinion  that  the  great  majority 
of  dysenteric  cases  are  of  amoebic  origin.  The  failure  to 
find  the  amoebae  in  the  abscess  in  some  cases  is  probably 
due  to  the  fact  that  only  a  superficial  examination  has 
been  made,  for  by  scraping  the  walls  of  the  abscess  it  is 
usually  possible  to  demonstrate  the  living  protozoan.  It 
is  further  probable  that  many  of  the  so-called  "idio- 
pathic" abscesses  are  really  dysenteric  in  origin,  for  nu- 
merous instances  are  on  record  in  which  only  after  the 
most  minute  examination  of  the  intestine  was  it  possible 
to  find  traces,  in  the  form  of  minute  scars,  of  a  dysenteric 
process  which  had  healed,  traces  which  might  readily 
have  been  overlooked.  In  many  cases  bacteria  have  been 
found,  notably  staphylococci  and  streptococci,  either 
alone  or  associated  with  amoebse. 

Some  of  the  earlier  authorities  were  of  the  opinion  that 
liver-abscess  was  due  to  the  pyogenic  cocci  and  not  to 
the  amceboB;  still  others  took  a  modified  view,  viz.,  that 
the  amffibse  acted  merely  as  carriers  of  the  germs,  and  by 
their  growth  and  movements,  which  ruptured  the  capil- 
laries, paved  the  way  for  subsequent  infection.  The 
most  careful  observers,  such  as  Councilman  and  Lafleur, 
believe,  on  the  contrary  that  the  amoeba;  are  the  direct 
exciting  cause  of  the  lesions  when  present,  and  this  view 
has  the  preponderance  of  evidence  in  its  favor. 

The  recent  discovery  by  Shiga  of  a  bacillus  resembling 
that  of  typhoid  in  some  forms  of  tropical  dysentery, 
which  is  now  very  widely  accepted  as  specific,  opens  up 
the  question  as  to  this  germ  being  an  etiological  facter  in 
the  production  of  liver-abscess.  Flexner  in  a  large  ex- 
perience did  not  meet  with  a  single  case  due  to  the  bacil- 
lus of  Shiga.  A  few  writers,  however,  refer  to  the  dis- 
covery of  a  typhoid  or  typhoid-like  bacillus  which 
possibly  was  this  form.  Pansini  and  Babes  seem  to  have 
obtained  the  organism,  or  a  similar  one,  in  several  cases 
of  abscess  of  the  liver. 

Morbid  Anatomy.— In  seventy -five  per  cent,  of  cases 
the  abscess  is  solitary  and  in  more  than  half  it  is  situated 
in  the  right  lobe,  commonly  on  the  upper  or  outer  sur- 
face. The  abscess  is  at  first  usually  gomewhat  deeply 
situated,  but  may  become  superficial.  In  amoebic  cases 
there  is  a  predilection  for  the  dome  of  the  liver  or  the 
under  surface,  near  the  hepatic  flexure  of  the  colon.  The 
contents  vary  much ;  in  some  few  cases  the  fluid  is  serous, 
but  in  most  there  is  a  mixture  of  pus  and  necrotic  mate- 
rial. The  pus  is  generally  thick,  white,  yellowish,  or 
greenish  in  color,  often  mixed  with  blood,  and  is  usually 
very  fetid.  In  amoebic  cases  the  pus  is  somewhat  char- 
acteristic, being  in  some  cases  glairy  and  translucent,  in 
others  grayish  or  brownish-red,  and  has  been  compared 
to  anchovy  sauce.  The  quantity  varies  from  a  few 
ounces  to  many  pints.  In  the  early  stages  the  area  of 
necrosis  is  often  scarcely  liquefied,  being  more  or  less 
hyperjEmic,  coagulated,  spongy,  and  infiltrated  with  a 
glairy  tenacious  material ;  but  later,  when  liquefaction 
takes  place,  the  abscess  becomes  diffuse  and  finally  more 
or  less  irregular.    Its  walls  are  formed  of  necrotic  and 


shaggy  debris  of  the  liver  parenchyma.  In  long-stand- 
ing cases  the  abscess  becomes  walled  off  by  pyogenic 
membrane  or  a  fibrous  capsule.  The  liver  substance  sur- 
rounding the  abscess  is  generally  congested,  softened, 
cloudy,  and  friable,  or  shows  other  signs  of  degeneration, 
although  in  some  cases  the  parenchyma  has  been  found 
practically  normal. 

One  or  two  special  types  may  be  just  mentioned:  (1) 
The  "fibrous"  abscess  of  Kelsch  and  Kiener.'s  In  this  the 
abscesses,  numbering  from  three  to  twelve,  are  of  about 
the  size  of  a  pigeon's  egg.  They  are  filled  with  grayish, 
grumous,  semi-solid  material  and  are  enclosed  in  a  strati- 
fled  fibrous  wall.  (3)  The  "  abces  areolaire  "  of  Cliauf - 
fart,"  in  which  the  abscesses,  extending  toward  tlie  sur- 
face, are  in  close  juxtaposition,  and  there  is  more  or  less 
free  communication  between  the  various  cavities,  so  that 
a  sort  pf  spongy  framework  filled  with  rather  viscid  con- 
tents is  the  result.  Adhesive  inflammation  about  the 
capsule  of  the  liver,  the  pleura,  and  the  pericardium  is 
not  uncommon. 

Microscopically,  the  contents  of  the  abscess,  when  of 
the  amoibic  type,  are  composed  of  finely  granular  detri- 
tus, red  and  white  blood  cells,  huematoidin,  and  degener- 
ating liver  cells.  The  amoebae  are  most  numerous  in  the 
small  abscesses.  There  is  widespread  necrosis  of  the  liver 
parenchyma.  A  somewhat  characteristic  and  interesting 
point  is  that  leucocytic  infiltration  is  practically  absent 
in  the  abscess  contents  and  at  the  periphery  of  the  area, 
except  in  cases  in  which  secondary  infection  has  taken 
place,  such  as  occurs  in  abscess  of  the  under  surface  of 
the  liver  near  the  bowel.  In  the  early  stages  the  disin- 
tegration always  takes  place  in  the  interlobular  regions. 
The  amcEbas  are  found  chiefly  at  the  periphery  of  the  ab- 
scess, in  the  capillaries,  and  about  the  portal  sheaths. 

Results  of  Abscess. — Cases  of  this  disease  almost  invaria- 
bly end  fatally,  at  least  in  the  multiple  forms,  but  when 
death  does  not  take  place  shortly,  and  if  the  condition 
be  not  relieved  by  operative  interference,  the  abscess  may 
rupture  and  give  rise  to  further  most  serious  conse- 
quences. The  most  frequent  event  is  rupture  into  the 
right  lung  or  pleura  and  next  into  the  peritoneum.  The 
latter  event  is  not  so  grave  as  might  be  thought  at  first, 
since  limiting  adhesions,  which  prevent  or  delay  the 
occurrence  of  peritonitis,  are  not  infrequently  formed. 
More  rarely,  the  abscess  ruptures  into  the  pericardium ; 
then  sudden  death  may  be  the  result.  Again,  the  ab- 
scess may  discharge  externally  or  into  the  transverse 
colon,  the  stomach,  or  the  duodenum;  very  rarely  into 
the  bile  ducts,  the  hepatic  veins,  vena  cava,  or  the  pelvis 
of  the  right  kidney.  Pressure  upon  the  bile-passages 
leads  to  icterus,  and  in  rare  cases  obstruction  of  the  por- 
tal vein  has  caused  ascites. 

In  some  few  cases  after  a  longer  or  shorter  period  the 
process  becomes  latent  or  comes  to  an  end.  The  necrotic 
material  is  to  a  certain  extent  al)sorbed,  the  swelling  be- 
comes less  marked,  connective  tissue  is  developed,  and  a 
regular  capsule  is  formed  about  the  abscess.  Complete 
healing  can  occur,  but  this  seems  to  be  more  frequent  in 
the  tropical  abscess  than  in  the  other  forms.  Small  foci 
of  suppuration  may  be  absorbed,  with  the  formation  of 
a  scar;  larger  foci,  through  the  removal  of  the  more 
liquid  contents  of  the  pus,  become  cheesy  and  often  cal- 
careous. In  the  latter  case  the  resemblance  to  a  syphi- 
litic lesion  or  to  an  old  echinococcus-cyst  is  striking. 

Associated  Lesions.— iM-ng:  Abscess  of  the  right  lung 
may  occur  and  is  always  due  to  the  extension  of  an  ab- 
scess of  the  liver  situated  in  the  dome  of  the  right  lobe. 
The  abscess  is  never  metastatic.  The  diaphragm  is  usu- 
ally adherent  to  the  under  surface  of  the  liver  and  to  the 
base  of  the  lung.  Occasionally  empyema  is  present; 
the  diaphragm  may  be  perforated,  but  not  invariably  so. 
The  abscess  in  the  lung  is  usually  situated  in  the  basal 
portion  of  the  organ;  the  lung  tissue  in  the  neighborhood 
is  consolidated ;  the  wall  of  the  abscess  is  very  irregular 
in  shape,  or  again  may  be  fibrous.  Allowing  for  differ- 
ences due  to  the  tissue  in  which  it  is  found,  the  lesion  is 
strictly  comparable,  anatomically  and  histologically,  to 
the  process  in  the  liver.     Frequently  perforation  into  a 
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bronchus  takes  place  and  the  pus  thus  finds  a  vent.  The 
material  in  the  abscess  generally  resembles  that  found  in 
the  liver. 

Peritoneum:  Local  or  general  acute  peritonitis  is  some- 
times found ;  it  is  sero-flbrinous  in  character.  In  amcebic 
cases  amoebae  may  be  found  free  on  the  surface  of  the 
mucous  membrane. 

Symptoms  and  Physical  Signs  of  Tropical  Abscess.— -la 
many  cases  the  affection  remains  entirely  latent,  being 
discovered  only  accidentally  at  autopsy.  In  still  other 
ca^es  the  abscess  may  remain  latent  for  an  indefinite  pe- 
riod and  then  suddenly  give  rise  to  acute  and  fatal  con- 
sequences, owing  to  rupture  of  the  vrall  and  involvement 
of  some  vital  organ.  Generally,  however,  symptoms 
more  or  less  characteristic  are  pi-esent.  These  consist  of  a 
sense  of  fulness  and  weight  in  the  right  hypochondrium, 
inability  to  lie  on  the  right  side,  fever,  disturbance  of  di- 
gestion, and  cough ;  the  patients  sometimes  feel  as  if  a 
stick  of  wood  were  laid  transversely  across  the  upper  ab- 
dominal region  {sensation  de  barre).  Pain  is  extremely 
variable  in  amount,  but  may  be  an  early  symptom.  When 
present  it  is  of  a  dull,  boring  character  or,  when  the  liver 
capsule  is  inflamed,  lancinating ;  it  is  often  increased  on 
pressure  and  when  the  patient  breathes  deeply  or  turns 
on  the  right  sid.e.  A  curious  feature  is  that  it  may  be 
referred  to  the  right  shoulder,  where  indeed  it  may  be 
more  severe  than  in  the  hepatic  region.  Cough  is  often 
present  and. is  supposed  to  be  due  to  reflex  irritation. 
A  rise  of  temperature  of  from  one  to  three  degrees  is  gen- 
erally found;  in  a  large  number  of  cases  fever  is  the 
first  symptom.  It  is  usually  accompanied  by  pain  in 
the  hepatic  region,  but  occasionally  may  persist  for  days 
or  weeks  before  pain  in  and  enlargement  of  the  liver  de- 
velop. The  fever  is  not  infrequently  quotidian  in  type, 
or  there  may  be  two  diurnal  exacerbations;  these  are 
followed  by  perspiration. 

The  irregularity  of  the  attacks  of  fever  is  a  point  of 
some  value  in  differentiating  from  malaria.  Rigors  are 
not  constant.  Icterus  is  one  of  the  rarest  symptoms ;  it 
is  said  to  arise  from  pressure  of  the  abscess  upon  one  of 
the  main  bile  passages.  According  to  Thierf elder,'"  it 
occurs  in  about  sixteen  per  cent,  of  all  cases.  When 
hepato-pulmonary  abscess  exists  the  condition  may  be 
quite  obscure.  Although  the  liver  is  first  involved,  the 
physical  signs  as  a  rule  direct  attention  first  to  the  lung. 
The  resemblance  to  pleural  effusion  is  striking.  Only 
when  the  abscess  discharges  into  a  "bronchus  can  we  get 
positive  information.  Here  the  expectoration  of  large 
amounts  of  characteristic  sputum  with  a  diminution  in 
the  size  of  the  liver,  signs  of  consolidation,  tubular 
breathing  with  cousonating  riles,  increased  vocal  reso- 
nance, and  whispering  pectoriloquy,  are  conclusive. 
Pain  in  the  cardiac  region,  with  signs  of  suffocation  and 
evidence  of  pericardial  effusion,  points  to  rupture  of  the 
abscess  into  the  pericardium.  Rupture  of  the  abscess 
into  the  stomach  is  often  preceded  by  pain  and  irritation 
in  the  stomach,  and  is  clearly  evidenced  by  vomiting  of 
necrotic  matter;  or,  again,  the  material  may  be  discharged 
by  the  bowel,  an  occurrence  which  also  may  take  place 
whenever  rupture  has  occurred  into  any  part  of  the  ali- 
mentary tract. 

Pkognosis  in  Liver- Abscess.— The  outlook  in  all 
forms  of  multiple  abscess — as,  for  example,  portal  pyae- 
mia and  suppurative  portal  pylephlebitis— is  practically 
hopeless.  Treves  has,  however,  recorded  a  case  of  ab- 
scess of  the  liver  complicating  appendicitis  in  which  the 
patient  recovered  after  an  exploratory  operation.  Sup- 
purative pericholangitis,  inasmuch  as  it  presents  a  greater 
tendency  to  form  isolated  large  collections  of  pus,  and 
therefore  is  amenable  to  operative  interference,  is  per- 
haps more  hopeful.  At  best,  however,  in  all  forms  of 
hepatic  suppuration  the  outlook  is  most  grave.  More 
is  to  be  expected  in  those  cases  of  solitary  abscess  which 
can  be  attacked  by  modern  surgical  methods.  Much  de- 
pends upon  the  position  of  the  abscess,  its  cause,  and  the 
possibility  of  reaching  and  evacuating  it.  On  account  of 
the  gravity  of  the  primary  disease,  those  cases  which  are 
associated  with  dysenteric  symptoms  are  more  liable  to 


turn  out  badly  than  those  in  which  there  is  the  so-called 
"idiopathic  "  abscess.  The  relatively  favorable  result  in 
the  case  of  tropical  abscess  is  perhaps  to  be  explained 
by  the  fact  that  the  pus  is  liable  to  be  less  virulent  and 
in  some  cases  indeed  sterile.  It  has  been  estimated  that 
the  mortality  amounts  to  from  fifty  to  sixty  per  cent. 

DiAfiNOSis. — The  diagnosis  of  liver-abscess  is  always 
attended  with  considerable  difficulty,  and  in  fact  the  con- 
dition may  frequently  only  be  suspected.  This  is  es- 
pecially true  of  multiple  small  abscesses  or  diffuse  sup- 
puration. The  symptoms  which  should  direct  attention 
to  the  liver  are  the  onset  of  a  sense  of  weight  and  op- 
.pression,  or  of  actual  pain,  in  the  region  of  the  liver, 
more  or  less  enlargement  of  the  organ,  rigors,  irregular 
temperature,  cough,  dyspeptic  disorders,  and  diarrhoea. 
Pain  may  be  spontaneous  or  elicited  only  on  palpation. 
Generally  the  whole  liver  is  tender,  but  frequently  more 
painful  areas,  corresponding  to  the  abscesses,  can  be  made 
out.  Lancinating  pain  during  respiration  or  a  friction 
rub  points  to  perihepatitis.  The  tendency  for  the  pain  to 
be  referred  to  the  right  shoulder  has  already  been  referred 
to,  but  it  is  not  pathognomonic.  Enlargement  of  the  liver 
is  not  striking  in  the  very  diffuse  forms,  but  in  tlie  soli- 
tary abscess  it  is  somewhat  characteristic ;  the  tendency 
is  for  the  organ  to  be  enlarged  up'tvard.  Dulness  at  the 
base  of  the  right  lung  in  these  cases  can  usually  be  made 
out,  and  there  is  some  limitation  of  tli£  free  movement  of 
the  lung.  The  dulness  reaches  its  highest  point  at  about 
the  mid-axillary  line.  When  the  abscesses  are  in  the  left 
lobe,  or  toward  the  anterior  edge  of  the  enlarged  right 
lobe,  they  may  sometimes  be  felt  as  flat  nodules  which 
may  be  so  hard  as  to  simulate  cancer.  Occasionally  a 
fluctuation  can  be  detected.  The  spleen  is  not  enlarged 
except  in  cases  of  perityphlitis  and  septicopyaemia. 

With  the  exception  of  acute  yellow  atrophy,  abscess 
is  about  the  only  grave  affection  of  the  liver  associated 
with  fever,  and  here  the  course  of  the  disease  and  the  al- 
teration in  the  size  of  the  liver  will  differentiate.  It 
must  not,  however,  be  forgotten  that  extensive  suppu- 
ration may  exist  in  the  liver  without  fever. 

A  condition  which  will  give  rise  to  considerable  trouble 
is  croupous  pneumonia  when  associated  with  enlargement 
of  the  liver  and  icterus.  Again,  the  fever  is  often  remit- 
tent or  intermittent  with  chills,  and  so  the  affection  may 
be  confounded  with  malaria.  A  point  emphasized  by 
Kelsch  and  Kiener  is  the  close  association  of  "  typhoid  " 
symptoms,  viz. :  rapid,  feeble,  and  iiTegular  action  of 
the  heart,  cold  sweats,  subsultus,  drowsiness,  emaciation 
and  diarrhoea,  ending  in  coma  and  death,  with  the  pres- 
ence of  small  multiple  foci  of  suppuration  in  the  liver. 

The  previous  history  of  the  case  often  affords  valuable 
information.  The  presence  of  a  recent  wound  or  injury, 
a  suppurating  focus,  or  recent  parturition  will  suggest 
a  point  of  departure  for  a  septicopyaemic  process ;  a  sud- 
den onset  of  fever  of  a  septic  type,  with  chills  and  vio- 
lent constitutional  disturbance,  will  indicate  a  systemic 
generalization  of  the  process,  and  these  symptoms  may 
be  so  violent  as  to  mask  those  referable  to  the  liver.  In 
these  cases,  pain,  either  dull  or  lancinating,  a  sensation 
of  weight  or  tension  in  the  right  h3'pochondrium,  pain  or 
tenderness  on  jyessure  with  enlargement  of  the  liver, 
point  strongly  to  liver-abscess.  Jaundice  and  involve- 
ment of  the  liver  alone,  however,  are  not  of  so  much  im- 
portance since  they  may  be  present  in  septicopyaemia 
even  in  the  absence  of  hepatic  involvement. 

When  the  symptoms  occur  during  the  course  of  some 
ulcerative  or  infective  process  within  the  bounds  of  the 
portal  tract,  this  will  suggest  a  portal  pylephlebitis  or 
periportal  abscess  formation.  In  this  form,  the  brunt  of 
the  affection  falling  upon  the  liver,  the  symptoms  will  at 
first  be  mainly  referable  to  that  organ.  And  while  symp- 
toms of  systemic  septicopyaemia,  namely,  metastatic  de- 
posits in  the  lungs,  spleen,  kidneys,  heart,  joints,  and 
skin,  may  develop,  they  occur  invariably  later  on.  In 
most  instances  rigors  and  sweating  are  less  marked  than 
in  the  septic  embolic  form,  or  may  indeed  be  absent. 

The  main  conditions  which  may  be  confounded  with 
abscess  of  the  liver  are,  malaria,  cholangitis,  right-sided 
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Table  for  Differential  Diagnosis. 


Abscess  of  Liver. 


1.  History  ol  trauma, 
suppuration,  dysen- 
tery, gall-stones,  par- 
turition, acute  infec- 
tive fevers. 

3.  Pain  referred  to  the 
right  hypochondrium 
or  shoulder. 


3.  High  fever  almost 
constant,  of  remittent 
or  intermittent  type, 
with  sweats  and 
chills ;  may  be  irregu- 
lar ;  resists  quinine. 


4.  Often  an  icteric  or 
subicterlc  hue ;  rarely 
jaundice. 

5.  Liver  may  be  enlarg- 
ed and  smooth. 

6.  May  be  bulging  in 
right  hypochondrlum. 

7.  Aspiration  often  de- 
tects pus. 


!.  Spleen  not  enlarged 
except  in  pylephlebitis 
or  pysemia. 


Malaria. 


History  usually 
negative;  possibly 
previous  attacks. 


Pain  absent  or  al- 
most trivial. 


Intermittent  fever 
of  quotidian,  ter- 
tian, or  quartan 
type ;  does  not 
usually  resist 
quinine;  fever 
regularly  returns, 
according  to  type. 

No  jaundice 


Carcinoma. 


May  be  moderately 
enlarged. 


Negative . 
Negative . 


Spleen  enlarged; 
blood  containing 
Plasmodium  mal- 


Possibly  a  hered- 
itary taint. 


Pain  variable; 
usually  slight. 


Fever  rare ;  usu- 
ally continuous; 
may  be  inter- 
mittent, with 
rigors. 


Jaundice  in  one- 
half  the  cases. 

Liver  enlarged 
and  often  nodu- 
lar. 

May  be  bulging.. 

No  pus;  some- 
times cancer 
cells. 


Eight-sided  Em- 
pyema. 


History  of  recent 
pleurisy ;  often 
insidious  in  on- 
set. 


Pain  may  be  ah 

sent. 


Fever  often  irreg- 
ular ;  may  be 
absent. 


No  jaundice . 


Negative  . 


Abscess  of 
abdominal  wall. 


Often  a  history  of 
previous  typhoid 
or  tuberculosis. 


Local  tenderness, 


Irregular  fever 
with  chills. 


No  jaundice . 


Liver     may     be 
pushed  down. 


Negative  . 
Negative  . 


Negative  . 


Liver     not     en- 
larged. 

Local  swelling. . . 

Aspiration    will 
detect  pus. 


Negative  . 


Suppurating 
echinoooccus  cyst. 


A  history  of  previ- 
ous painless  swell- 
ing of  the  liver, 
without  marked 
deterioration  of 
health. 

Pain  trifling.... 


Rarely  jaundice  . 


Liver  enlarged  . . . . 


May  be  bulging  . . 

Fluid  may  contain 
glucose ;  pus  may 
contain  character- 
istic booklets. 

Negative 


Cholelithiasis, 
cholangitis. 


History  of  biliary 
colic,  intermittent 
jaundice. 


Pain,  paroxysmal,  re- 
ferred to  hypochon- 
drium,  passing 
down  the  leg  or 
through  to  the  back. 

Moderate  fever  dur- 
ing the  paroxysm, 
otherwise  normal  or 
submormal. 


Jaundice  invariably 
present,  recurrent 
or  persistent. 

Liver  rarely  enlarged. 


Negative. 
Negative. 

Negative. 


empyema,  abscess  of  the  abdominal  wall,  carcinoma  of 
the  liver  and  bile  passages,  and  suppurating  echinococ- 
cus-cysts. 

An  examination  of  the  blood  for  th^  hoematozoon  ot 
malaria  will  clear  up  the  first  question  and  so  also  will  the 
therapeutic  test ;  an  intermittent  fever  that  resists  qui- 
nine is  not  malarial. 

The  intermittent  hepatic  fever  of  cholangitis  due  to 
gall-stones  presents  great  similarity  to  abscess,  yet  in 
such  cases  both  fever  and  chills  may  occur  for  years 
without  suppuration.  The  points  of  distinction  are  the 
paroxysmal  attacks  of  fever,  the  rigors  and  sweats,  an 
increase  of  jaundice  during  the  attacks— all  are  charac- 
teristic of  cholangitis,  when  they  occur  with  intervals  ot 
apyrexia,  cessation  or  amelioration  of  the  symptoms,  and 
the  preservation  of  fair  nutrition.  ,    -,  j  u 

A  right-sided  pleural  exudate  may  be  excluded  by 
differences  in  the  curve  of  the  upper  level  of  the  dulness 
at  the  base  of  the  lung  without  change  of  this  level  by 
posturing,  and  by  the  fact  that  dislocation  of  the  heart 
does  not  occur.  These  considerations  will  of  course  not 
apply  when,  as  is  sometimes  the  case,  the  liver-abscess 
is  complicated  by  acute  pleurisy. 

In  abscess  of  the  abdominal  wall  the  swelling  lies  more 
supei-flcially  and  is  not  associated  with  enlargement  ot 
the  liver  When  it  is  aspirated  the  needle  does  not  move 
up  and  down  with  the  respiratory  movement.  It  how- 
ever the  liver  be  firmly  anchored  to  the  abdominal  wall 
by  iAflammatory  adhesions,  even  in  the  case  of  abscess, 
the  movements  may  be  completely  prevented. 

Suppurating  echinococcus-cysts  can  be  differentiated 
from  abscess  of  the  liver  only  by  a  comparison  of  the 
histories  of  the  two  diseases  and  by  an  examination  ot 
the  pus  evacuated  by  aspiration.  When  the  echinococ- 
cus  is  the  cause  of  the  suppuration  there  will  be  a  his- 
tory of  a  long-standing  painless  swelling  of  the  hver, 
with  preservation  of  flir  health,  followed  bJ  evidences 
of  suppuration;  and  when  the  pus  is  aspirated  it  will  be 
found  to  contain  the  characteristic  booklets.^    _ 

In  cancer  of  the  liver,  fever  is  rare,  cachexia  is  marked, 
and  the  disease  is  essentially  chronic.  Usually  the  pre- 
vious history  will  throw  light  on  the  case. 

In  all  casis  of  doubt  exploratory  puncture  may  be 
tried  without  fear  of  evil  consequences.  It  is  well  to 
place  the  patient  under  ether,  as  several  punctures  may 


have  to  be  made.  The  needle  may  be  inserted  in  the 
lowest  interspace  in  the  anterior  axillary  Une,  in  the 
seventh  interspace  in  the  mid-axillary  line,  or  behind 
over  the  area  of  dulness.  The  stools  and,  if  perforation 
has  taken  place  into  the  lung,  the  sputum,  should  be  ex- 
amined for  amoebae  in  all  cases  of  solitary  abscess. 

Treatment  of  Liver- Abscess  in  General. — In  the 
multiple  abscesses  found  in  the  liver  as  a  complication  of 
septic  infection  elsewhere  but  little  can  be  expected  from 
treatment.  As  the  condition  is  not  often  amenable  to 
surgical  interference,  we  have  to  fall  back  on  the  use 
of  the  medicinal  measures  adopted  in  septicopyaemia  gen- 
erally. Sponging  with  cool  water  at  a  temperature  of 
65°  F.  will  often  control  the  fever  to  some  extent.  Pain 
must  be  relieved  by  mustard,  turpentine,  or  hot  fomenta- 
tions to  the  hepatic  region,  and  if  necessary  by  opium. 
Free  stimulation  and  the  use  of  full  doses  of  quinine  are 
advisable.  If  there  are  evidences  of  a  large  abscess  being 
formed,  operative  interference  may  be  discussed  and  the 
case  treated  on  the  same  lines  as  the  tropical  abscess. 

With  regard  to  the  tropical  form,  prevention  is  better 
than  cure.  All  Europeans  sojourning  in  the  tropics 
should  take  special  precautions.  Sleeping  and  living 
rooms  should  be  large  and  airy,  suitable  clothing  should 
be  worn  and  care  taken  to  avoid  all  sources  of  chill. 
Clothing  when  damp  should  be  quickly  changed;  mod- 
erate exercise  is  advisable.  Diet  should  be  moderate  and 
unstimulating  and  alcohol  should  be  tabooed ;  all  irregu- 
larities of  the  bowels  should  be  controlled.  When  signs 
develop  which  are  suggestive  of  hepatitis  (apart  from 
malaria),  whether  dysentery  be  present  or  not,  the  patient 
should  be  strictly  confined  to  bed  on  a  milk  diet.  Ipecac- 
uanha should  be  given  in  full  doses,  and  intestinal  anti- 
septics such  as  benzo-naphthol,  should  be  employed.  Oc- 
casionally a  blue  pill  is  of  great  benefit.  When  the  acute 
symptoms  have  passed  off,  ammonium  chloride  should 
be  exhibited  in  fifteen-  to  twenty-grain  doses  three  or 
four  times  a  day  and  continued  for  some  time.  Should 
an  abscess  form,  it  must  be  treated  surgically  on  the 
merits  of  the  case.  Morphine  hypodermically  may  be 
given  to  control  pain  and  relieve  cough. 

Several  methods  have  been  advocated  for  dealing  with 
large  solitary  abscesses.  These  in  the  mam  consist  of 
aspiration,  siphonage,  or  open  incision.  Which  me  hod 
is  advisable  depends  largely  upon  the  position  of  the  ab- 

535 


Liver, 
liiver. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


scess  and  the  presence  of  surrounding  adhesions.  Aspir- 
ation with  a  stout  needle  is  practically  devoid  of  danger, 
■  and  should  be  done  under  ether  so  that  thorough  explor- 
ation can  be  carried  out.  It  is  not  always  possible  in  this 
way  completely  to  evacuate  the  pus,  and  in  any  case  the 
cavity  is  liable  to  fill  again.  Nevertheless,  some  cases 
of  cure  after  two  or  three  repetitions  have  been  reported. 
Puncture  with  a  trocar  and  cannula  followed  by  siphon- 
age  is  advocated  strongly  by  many  Indian  surgeons.  The 
method  of  Manson  is  first  to  explore  the  liver  with  a  hollow 
needle ;  when  pus  is  found  a  small  Incision  is  made  through 
the  skin  and  a  large  trocar  and  cannula  are  inserted,  care 
being  taken  to  follow  the  direction  of  the  preliminary 
aspiration  which  revealed  the  pus.  The  trocar  is  pushed 
in  just  far  enough  to  reach  the  abscess,  is  then  removed, 
and,  without  allowing  any  pus  to  escape,  a  rubber  drain, 
about  nine  inches  long,  is  stretched  upon  a  metal  rod  and 
carried  through  the  cannula  to  the  bottom  of  the  abscess. 
The  metal  rod  Is  withdrawn  and  the  rubber  tube  stitched 
to  the  skin.  A  long  rubber  tube  is  attached  to  the  drain 
and  the  contents  are  allowed  to  siphon  off  into  a  bucket 
containing  antiseptic  solution  placed  at  a  suitable  distance 
below  the  patient.  An  antiseptic  dressing,  of  course,  is 
applied  to  the  wound.  Washing  out  the  cavity  is  not 
attempted  unless  the  drainage  is  imperfect  and  the  tem- 
perature begins  to  rise. 

Cantlie  "  advocates  this  method  very  strongly  and  re- 
ports twenty -four  cases  cured  out  of  a  series  of  twenty- 
eight  operated  upon.  When  the  method  of  open  incision 
is  adopted,  a  direct  opening  into  the  abscess  can  be  made 
only  when  the  liver  is  adherent  to  the  anterior  abdomi- 
nal wall.  If  the  wall  over  the  liver  is  reddened  and 
cedematous.  It  may  be  taken  for  certain  that  adhesion  has 
taken  place.  A  trocar  may  be  first  inserted  and  a  free 
opening  subsequently  made.  If  it  be  not  certain  that 
adhesion  has  taken  place,  the  operation  may  be  done  in 
two  stages.  An  incision  is  made  through  the  abdominal 
walls,  the  liver  is  then  sutured  to  the  wall,  the  wound 
plugged  and  left  till  adhesions  have  formed;  subse- 
quently, the  trocar  rnay  be  used  till  pus  is  discovered  and 
the  track  then  enlarged  with  the  knife.  The  sac  should 
be  explored  with  the  finger  so  as  to  empty  any  subsidiary 
pockets. 

In  more  urgent  cases  and  when  skilled  assistance  is  at 
hand  an  open  incision  may  be  made  down  to  the  liver ; 
the  assistant  then  holds  the  liver  as  nearly  as  possible  in 
contact  with  the  abdominal  wall.  Pads  are  placed  so  as 
to  prevent  infection  of  the  peritoneal  cavity,  a  trocar  is 
thrust  in,  and  when  pus  is  found  the  opening  is  enlarged 
with  the  knife.  After  the  contents  have  been  evacuated 
the  liver  is  then  stitched  to  the  parietes  and  the  drain  in- 
serted. To  explore  the  posterior  part  of  the  liver,  it  may 
be  necessary  to  insert  the  trocar  through  both  layers  of  the 
pleura  and  the  diaphragm.  If  an  abscess  Is  here  found, 
however,  drainage  should  be  established  by  resecting  the 
rib,  stitching  the  two  layers  of  the  pleura  together  with 
catgut,  and  then  inserting  the  trocar  and  cannula. 

Albert  Oeorge  NiclwlU. 
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LIVER,  DISEASES  OF:  ACUTE  YELLOW  ATRO- 
PHY.— (Synonyms:  Ger.,  Acute gelbe  Atrophic  der  Leber, 
acute  parenchymatose  Hepatitis;  Fr.,  Atrophic  Jaune 
Aigue  du  Foie,  Ictire  Grave ;  OlMlcmiia,  aclwlia,  icterus 
gravis,  malignant  jaundice.) 

Definition.— Acute  yellow  atrophy  of  the  liver  is  a 
general  disease,  characterized  anatomically  by  a  granu- 
lar and  fatty  degeneration  of  the  epithelial  cells  of  the 
glands,  the  endothelial  cells  of  the  blood-vessels,  and  the 
muscles  of  the  body,  on  account  of  which  the  evidence 
of  the  gross  changes  of  atrophy  of  the  liver,  parenchy- 
matous inflammation  of  the  kidneys,  catarrh  of  the  gas- 
tro-intestinal  tract,  degeneration  of  the  cardiac  muscle, 
and  endothelial  degeneration  and  rupture  of  the  minute 
blood-vessels,  are  observed  during  life.  These  phenom- 
ena are  due,  in  all  probability,  to  a  poison  in  the  blood. 
The  poison  may  be  organic  (micro-organisms),  or  In- 
organic (phosphorus,  antimony,  arsenic,  alcohol) ;  or  the 
poison  may  be  generated  in  the  system  (pregnancy,  men- 
tal emotion,  etc.).  Quincke  believes  that  in  some  cases 
the  condition  is  an  outcome  of  acute  parenchymatous 
hepatitis.  The  nature  of  the  poison,  if  it  be  generated 
in  this  manner,  is  not  known.  As  a  fact  which  bears 
out  the  view  of  an  Intoxicant  or  poison,  the  great  simi- 
larity to  phosphorus  poisoning  must  be  emphasized. 
Hedderich  has  collected  33  cases  of  poisoning  by  phos- 
phorus, in  which  atrophy  of  the  liver  was  marked ;  only 
one-half  of  these  showed  any  enlargement  preceding  the 
diminution  in  size  of  the  liver  (a  point  usually  consid- 
ered more  or  less  absolute  in  phosphorus  poisoning). 
Acute  yellow  atrophy,  phosphorus  poisoning,  and  a  group 
of  diseases  spoken  of  as  "  acute  fat  degenerations  "  may 
be  grouped  together  in  point  of  similarity  of  lesions  and 
etiology  (Quincke).  All  Interest  has  been  previously 
centred  upon  the  liver,  however,  on  account  of  its  being 
the  largest  gland  in  the  body  and  the  one  which  under- 
goes the  most  marked  lesions.  Now  it  is  believed  that 
all  the  glands  are  similarly  involved.  During  life,  acute 
jaundice,  nervous  symptoms  (delirium,  coma,  and  con- 
vulsions), alterations  in  the  size  of  the  liver  and  spleen, 
changes  in  the  composition  of  the  urine,  and  general 
hemorrhages  occur.  The  remarks  which  follow  apply 
to  cases  of  acute  yellow  atrophy,  in  the  general  accep- 
tance of  the  term,  and  therefore  exclude  that  which  oc- 
curs after  phosphorus  and  other  poisoning,  and  in  yel- 
low fever. 

Frequency. — Acute  yellow  atrophy  of  the  liver  is  a 
rare  disease.  Osier  states  that  there  are  only  250  re- 
corded cases.  Thierfelder  collected  above  140  cases,  and 
Legg  100  for  their  monographs.  One  of  the  writers 
(Musser)  has  examined  the  histories  of  50  cases  published 
since  1879,  the  date  of  issue  of.  Legg's  book.  Quite  a 
number  of  cases  have  occurred  in  Philadephlia  in  recent 
years.  Pepper  alone  has  observed  5  cases ;  Musser  has 
seen  3,  and  knows  of  3  others.  Eight  cases  only  have 
been  recorded  in  Guy's  Hospital  in  twenty  years. 

Etiology. — Certain  predisposing  influences  are  noted 
in  the  etiology  of  this  disease,  viz.,  the  age,  the  sex  and 
habits  of  the  individual,  and  the  season  of  the  year.  It 
occurs  most  frequently  between  the  ages  of  fifteen  and 
thirty-five,  although  cases  after  sixty  have  been  recorded. 
Ashby  observed  a  case  in  a  boy,  aged  four,  and  Legg  re- 
fers to  several  about  two  years  of  age,  and  to  one  in  a 
new-born  child.  Merkel  has  collected  18  cases  in  chil- 
dren, Schmidt  16  cases  tmder  ten  vears  of  age.  The 
female  sex  is  most  liable  to  the  disease,  the  proportion 
being  about  eight  to  five.  A  larger  number  of  the  re- 
corded cases  have  been  observed  among  dissipated  per- 
sons—prostitutes,   drunkards,    and    those   who    drink 
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largel}'  of  malt  liquors.  Syphilis  is  thought  by  many  to 
predispose  to  this  affection,  and  it  is  said  that  at  the  com- 
mencement of  the  secondarj'  stage  acute  yellow  atrophy 
may  become  developed,  following  the  jaundice  sometimos 
seen  at  this  period,  and  may  terminate  fatally,  due  to  the 
impress  of  the  syphilitic  poison  on  the  constitution.  Le- 
bert  thought  the  extremes  of  heat  and  cold  favored  the 
development  of  the  disease,  but  the  analysis  of  Legg  dis- 
proves the  predisposing  intluence  of  the  seasons.  Series 
of  cases  have  been  described  which  appeared  to  show  a 
marked  family  tendency  to  the  disease,  especially  among 
those  of  the  family  who  lived  together  under  one  roof. 
They  possibly  were  cases  of  malignant  jaundice,  due  to 
some  micro-organism — epidemic  or  endemic  in  character. 
Quincke  speaks  of  such  cases  in  epidemics  of  severe  ic- 
terus; they  have  usually  been  fatal,  while  the  other 
individuals  have  merely  shown  more  or  less  severe 
symptoms  of  a  toxic  jaundice  with  subsequent  recovery. 
Pregnancy  is  one  of  the  most  marked  predisposing  causes. 
The  disease  usually  occurs  between  the  third  and  the 
sixth  months  of  gestation.  Cloudy  swelling  and  paren- 
chymatous degeneration  of  all  the  glands,  more  marked 
in  the  case  of  the  liver  and  kidneys,  is  a  physiological  ac- 
companiment of  pregnancy  and  suckling.  Prerichs  has 
Insisted  upon  the  importance  of  this,  in  connection  with 
the  frequency  of  acute  yellow  atrophy  of  the  liver  in  this 
state.  It  is  known  that  epidemic  jaundice  is  more  fatal 
in  pregnant  women  than  in  any  other  class  of  people. 

The  mode  of  action  of  the  exciting  causes  of  acute 
yellow  atrophy  is  involved  in  much  obscurity.  Nervous 
influences  are  considered  the  most  marked  exciting  cause. 
Grief,  fear,  or  anxiety  may  be  so  great  as  to  excite  such 
morbid  changes  in  the  hlood  as  would  cause  general  tis- 
sue degeneration.  Malaria  has  also  been  looked  upon  as 
an  exciting  cause,  and  the  continued  fevers  and  scarla- 
tina have  been  placed  in  the  same  pategory.  Cases  have 
developed  after  osteomyelitis  (Meder),  sepsis  (Dunkler 
and  Babes),  erysipelas,  febris  recurrens ;  these  may  have 
been  nothing  more  than  severe  grades  of  parenchymatous 
hepatitis.  The  development  of  a  special  poison  in  the 
system  by  nervous  influence,  or  from  faulty  digestion  or 
assimilation,  has  been  invoked  for  the  causation  of  this 
disease.  The  growth  of  micro-organisms  in  the  blood 
and  organs  has  been  demonstrated,  usually,  however,  only 
the  B.  coli  communis,  streptococci  and  staphylococci,  and 
no  specificity  of  action  can  be  claimed ;  it  is  more  likely 
that  the  disease  is  due  to  organic  or  bacterial  toxins  or 
even  to  ptomains  absorbed  from  the  intestines.  Quincke 
insists  that  the  disease  is  an  intoxication  and  in  no  way 
to  be  considered  an  infection ;  further,  that  it  may  be  pro- 
duced by  various  poisons,  giving  rise  to  varying  degrees 
of  severity.  As  one  possible  cause  he  gives  obstruction 
of  the  diverticulum  of  Vater  and  consequent  overflow 
of  pancreatic  secretion  into  the  bile  passages  and  liver. 
Some  of  the  intermediate  products  of  digestion,  the  albu- 
moses,  have  been  found  to  possess  highly  poisonous 
qualities,  and  have  been  regarded  by  some  as  possible 

Morbid  Anatomy.— On  section  of  the  abdomen  the 
liver  cannot  usually  be  seen.  It  is  high  up  against  the 
diaphragm,  or  placed  backward  toward  the  spmal  col- 
umn. It  is  small,  weighing  less  than  one-half  or  one- 
third  as  much  as  the  healthy  organ.  Sometimes,  how- 
ever the  liver  is  enlarged,  and  Liebermeister,  with  others, 
believes  that  enlargement  takes  place  in  the  early  stage 
of  the  disease.  Of  course,  acute  yellow  atrophy  may  oc- 
cur in  a  liver  previously  cirrhotic  or  fatty.  Its  surtace 
is  smooth  and  of  a  mottled  yellow  color.  The  capsule  is 
usually  wrinkled,  but  free  from  opacity.  The  organ  is 
thin  and  limp.  On  section  marked  changes  m  color  are 
seen  The  entire  cut  surface  may  be  uniformly  yellow, 
or  yellow  alternating  with  a  dark  red  or  purple  coloi\ 
The  lemon  yellow,  ochre,  gamboge,  or  Turkey-rhubarb 
yellow  color  is  distinctly  outlined,  or  shades  into  the  deep 
red  In  the  yellow  portion  the  lobules  are  indistinct  or 
increased  in  size.  In  the  red  portion  the  lobules  are  di- 
minished in  size,  and  with  a  lens  the  inteilobular  connec- 
tive tissue  is  observed  to  be  increased.     The  red  portion 


is  more  shrunken  and  firmer  than  the  yellow,  which  ap- 
pears swollen  and  very  soft.  The  red  is  considered  by 
most  pathologists  to  be  a  later  stage  of  the  yellow.  The 
ducts  are  patulous ;  the  mucous  membrane  is  bile-stained 
or  covered  with  mucus.  In  many  cases  a  catarrh  of  the 
finer  ducts  has  been  observed.  The  gall  bladder  is 
empty,  or  contains  light-colored  bile  or  only  some 
mucus. 

The  histological  appearances  of  the  yellow  and  red 
portions  vary.  The  hepatic  cells  of  the  yellow  portion 
are  swollen  and  cloudy,  are  granular,  or  are  filled  with 
oil  globules.  In  fact,  all  these  changes  are  observed  in 
each  case.  The  nucleus  is  pushed  aside  or  displaced  en- 
tirely, and  in  many  instances  masses  of  fat  represent  the 
cell.  In  a  section  vacuoles  or  vacant  places  are  often 
observed,  indicating  the  former  seat  of  destroyed  liver 
cells. 

On  section  of  the  red  part,  an  increase  of  the  interlobu- 
lar connective  tissue  may  be  observed,  with  an  abundance 
of  young  connective-tissue  cells.  The  liver  cells  that 
remain — most  of  them  having  been  destroyed — are  atro- 
phied and  shrunken,  and  become  arranged  in  rows  which 
simulate  bile  ducts  in  appearance.  The  embryonic  tissue 
invades  the  lobule  between  the  cells.  The  central  vein 
is  thickened  and  often  surrounded  by  a  young  growth 
of  coftnective  tissue.  The  capillary  bile  ducts  must  to  a 
large  extent  diminish  or  disappear  with  the  destruction 
of  the  rows  of  liver  cells.  Pigment  is  observed  among  . 
the  cells  in  all  instances,  hsematin  crystals  are  abundant, 
and  crystals  of  leucin  and  tyrosin  are  almost  constantly 
observed.  A  definite  increase  in  the  connective-tissue 
elements  may  be  observed.  It  is  not  limited  to  the  red 
areas,  although  perhaps  apt  to  be  here  more  marked,  and 
often  has  the  appearance  of  considerable  age ;  prolifer- 
ation of  the  interlobular  bile  ducts  is  an  almost  constant 
feature.  Distinct  regeneration  of  liver  substance  has 
been  described  by  Marchand  in  the  case  of  a  patient  who 
died  six  months  from  the  onset  of  symptoms. 

The  blood  is  dark  and  fluid,  the  spleen  is  enlarged 
and  pulpy ;  the  kidneys  are  enlarged,  swollen,  and  con- 
gested. On  microscopical  examination,  cloudy  swelling, 
and  fatty  and  granular  degeneration  of  the  tubular  epi- 
thelium are  seen.  The  heart  is  soft  and  flabby,  and 
marked  fatty  and  granular  degeneration  of  the  muscular 
fibres  is  found.  In  some  cases  the  degeneration  extends 
to  the  blood-vessels,  and  in  various  parts  of  the  body  the 
endothelium  is  found  to  have  undergone  fatty  and  granu- 
lar degeneration.  No  special  lesions  of  the  brain  have 
been  observed.  The  cerebral  vessels  are  markedly  the 
seat  of  fatty  degeneration  of  the  intima ;  consequently 
hemorhages  into  the  membranes  and  the  brain  tissue 
occur. 

The  mucous  membrane  of  the  stomach  is  congested  and 
the  seat  of  ecchymoses.  The  glands  of  the  stomach  and 
intestines  are  filled  with  granular  and  disintegrating  epi- 
thelium. The  stomach  usually  contains  clotted  or  semi- 
coagulated  blood.  There  is  blood  also  in  the  intestines, 
in  the  lower  part  of  which  it  assumes  a  tarry  appearance. 
In  addition  to  the  presence  of  ecchymoses  in  the 
gastro-intestinal  tract,  they  are  also  seen  in  the  skin  and 
in  the  mucous  membranes,  in  the  pleura,  the  perito- 
neum and  omentum,  and  in  the  brain  and  its  meninges. 
The  surface  of  the  body  and  the  mucous  membranes  are 
bile-tinged,  and  if  a  blister  is  applied,  the  serum  is  also 
bile-tinged. 

The  uterus,  in  cases  occurring  in  pregnancy,  either 
contains  the  fojtus  or  presents  signs  of  a  recent  abortion. 
The  relation  of  the  red  to  the  yellow  portion  of  the 
liver  has  been  a  subject  of  careful  inquiry.  It  is  now 
believed  by  most  pathologists  that  the  red  is  a  later  stage 
of  the  general  process,  because  of  its  absence  in  the  more 
acute  cases,  because  it  shows  greater  destruction  of 
hepatic  cells,  because  the  yellow  portion  gradually 
merges  into  the  red,  and  because  it  (the  red)  is  more 
abundant  in  old  cases.  If  this  theory  of  the  relation  of 
the  red  to  the  yellow  portion  is  accepted,  the  question 
of  the  nature  of  the  primary  hepatic  change  becomes 
more  easily  soluble.     Is  the  process  in  the  liver  a  pri- 
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mary  fatty  degeneration,  or  a  general  difEused  hepatitis, 
the  fatty  change  being  secondary  ?  The  arguments  men- 
tioned above  hold  in  a  measure  against  the  occurrence  of 
diffused  hepatitis  as  a  primary  affection ;  moreover,  the 
degenerations  in  various  other  organs  vfould  point  to  a 
general  origin  of  the  disease,  and  not  to  a  local  diffused 
hepatitis.  Then,  too,  the  liver  is  a  distensible  organ,  and 
its  cells  would  not  degenerate  from  the  pressure  exerted 
by  the  small  amoimt  of  difEused  new  growth  that  is  ob- 
served in  acute  yellow  atrophy. 

Symptoms. — The  onset  is  gradual  or  sudden.  In  the 
former  instance  symptoms  of  gastro-duodenal  catarrh 
may  continue  for  two  or  three  weeks,  or  even  longer,  be- 
fore grave  symptoms  arise.  In  the  latter,  acute  jaundice, 
accompanied  by  marked  nervous  phenomena,  immedi- 
ately ushers  in  an  attack.  The  more  protracted  cases 
(the  first  class)  present  two  varieties  of  symptoms,  viz., 
prodromal  and  tox86mic.  The  symptoms  of  the  prodro- 
mal stage  are  those  of  acute  gastro-duodenal  catarrh — 
headache,  nausea,  vomiting,  loss  of  appetite,  a  bitter 
taste  in  the  mouth,  and  general  malaise.  Diarrhoea  may 
also  occur.  At  the  end  of  forty-eight  hours  or  frequently 
after  the  lapse  of  some  days,  slight  icterus  appears  and 
gradually  increases  in  intensity.  Bamberger  states  that 
in  very  rapidly  fatal  cases.  It  may  occasionally  be  com- 
pletely absent.  Fever  does  not  usually  attend  these 
symptoms.  On  the  other  hand,  the  pulse  and  tempera- 
•  ture,  as  in  jaundice,  are  often  subnormal.  The  faces  are 
colorless,  grayish,  or  parti-colored ;  often,  indeed,  they  are 
quite  natural.  The  normal  appearance  of  the  fasces  in 
acute  atrophy  has  led  to  the  expression  that  such  stools 
furnish  an  unfavorable  prognostic  element  in  jaundice, 
while  the  presence  of  clay -colored  stools  is  a  favorable 
sign.  The  urine  contains  bile  pigment,  and  does  not  in- 
dicate the  serious  changes  that  are  to  ensue.  Enlarge- 
ment of  the  liver  may  occur.  While  the  occurrence  of 
this  change  is  uncertain  in  acute  yellow  atrophy,  it  is  a 
more  or  less  regular  happening  in  poisoning  by  phos- 
phorus. 

The  toxsemic  stage  succeeds  these  prodromal  symp- 
toms more  or  less  suddenly,  and  after  varying  intervals 
of  time.  The  prodromal  stage  may  be  very  short  or 
quite  protracted — even  as  long  as  three  months.  In 
some  cases  the  toxaemic  stage  is  announced  by  a  convul- 
sion or  sudden  profound  coma.  Legg  insists  on  careful 
observation  of  the  pupil  in  cases  of  jaundice,  and  de- 
clares that  dilatation  of  it  is  the  most  significant  indica- 
tion of  approaching  cerebral  symptoms.  In  others  the 
typhoid  state  gradually  supervenes,  and  is  characterized 
by  stupor,  low  muttering  delirium,  subsultus  tendinum, 
incontinence  of  urine  and  faeces,  restlessness,  hiccough, 
motor  and  sensory  paresis,  with  dilated,  often  insensible, 
pupils.  A  dry  and  brown,  or  fissured  and  glazed,  tongue 
is  present,  sordes  collects  in  the  mouth,  and  the  vomiting 
of  the  prodromal  stage  continues,  though  the  character 
of  the  ejecta  changes.  "  Black  vomit "  now  occurs  in- 
stead of  the  vomiting  of  a  clear  acid  or  greenish-yellow 
fluid.  The  black  vomit  is  due  to  the  presence  of  blood 
which  has  oozed  into  the  stomach.  Dark  tarry  stools 
indicate  its  presence  in  the  intestinal  tract  also.  Consti- 
pation, however,  may  be  present. 

The  typhoid  state  terminates  in  deep  coma,  death 
being  preceded  by  in-egular  or  Cheyne-Stokes  breathing 
an  irregular  pulse,  involuntary  discharges,  and  some- 
times by  recurring  convulsions.  In  some  instances  the 
typhoid  type  is  not  assumed,  but  active  maniacal  delir- 
ium attends  this  stage,  with  or  without  convulsions; 
coma  or  exhaustion  closing  the  scene.  Again,  there  is 
no  delirium,  but  frequent  and  prolonged  general  convul- 
sions occur,  with  local  spasms  in  the  interval  and  coma 
vigil.  It  is  believed  that  the  cerebral  symptoms  are  due 
largely  to  hemorrhagic  extravasation  in  the  brain  and  its 
membranes.  The  blood  dyscrasia,  however,  is  probably 
an  important  factor.  The  brain  symptoms  have  been  at- 
tributed to  uraemia,  but  the  theory  of  such  origin  is  not 
upheld  by  clinical  facts.  Austin  Flint,  Jr. ,  thought  they 
were  due  to  cholesteraemia,  wliile  others  attributed  them 
to  the  presence  of  bile  acids  in  the  blood,     Frerichs  as- 
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cribed  them  to  the  presence  of  leucin  and  tyrosln  in  the 
blood,  but  experiments  do  not  confirm  his  notion. 

It  is  in  this  period  that  hemorrhages  occur  from  mu- 
cous surfaces,  as  the  nares,  mouth,  pharynx,  stomach, 
and  intestines.  They  also  occur  in  the  skin  and  into.the 
serous  membranes.  They  are  due  to  changes  in  the 
walls  of  the  capillaries  and  small  blood-vessels,  or,  as 
some  assert,  to  the  altered  blood.  The  hemorrhages  are 
passive,  and  in  the  skin  they  are  observed  as  petechise  or 
vibices ;  in  the  external  mucous  membranes  they  appear 
as  sordes  or  small  clots.  They  may  be  seen  in  the  con- 
jimctiva.  Litten  describes  hemorrhages  in  the  retina. 
The  constant  oozing  from  the  nares  may  seriously  threaten 
life,  while  in  females  an  abortion  is  almost  always  at- 
tended by  a  most  profuse  hemorrhage.  When  hemor- 
rhages into  the  stomach  and  intestines  have  taken  place, 
the  discharges  present  a  dark  appearance,  as  indicated 
above. 

The  urine  undergoes  marked  change.     It  is  passed  in- 
voluntarily, and  wetting  of  the  person  is  prevented  with 
difliculty.     Albumin,   hyaline,   epithelial  and  granular 
casts  are  present,  from  associated  tubal  nephritis.     The 
urea  is  much  diminished  in  quantity  or  entirely  absent; 
phosphates  and  chlorides  are  also  diminished.     The  urea 
is  replaced  by  leucin  and  tyrosin,  sarcolactic  acid,  pep- 
tone, albumoses,  indicating  less  advanced  or  perverted 
tissue  metamorphosis.     The  presence  of  leucin  and  tyro- 
sin is  not    pathognomonic,   and    they  may  be  absent 
(Murchison);  there  is  a  marked  increase  in  the  output  of 
nitrogen  owing  to  destruction  of  cells  of  liver  and  other 
tissues.     The  urine  is  usually  acid,  dark  in  color,  and  con- 
tains bile  pigment.     Contrary  to  their  course  in  the  pro- 
dromal stage,  the  pulse  and  temperature  are  increased  in 
the  toxsemic  period.     This  is  especially  true  of  the  pulse. 
It  is  increased  in  frequency,  often  excessively  rapid,  and 
not  uncommonly  irregular.     The  temperature  range  va- 
ries.    In  some  cases  there  is  no  rise ;  in  others  the  ascent 
does  not  occur  until  the  last  day  or  two  of  life,  and  may 
attain  the  highest  point  after  death.     My  friend,  Dr.  H. 
M.  Wetherill,  of  the  Pennsylvania  Hospital  for  the  In- 
sane, of  Philadelphia,  kindly  permitted  me  to  study  the 
histological  appearance  of  the  various  organs  removed 
from  a  patient  of  his,  who  died  of  acute  yeUow  atrophy 
of  the  liver.     The  case  presented  many  interesting  feat- 
ures, none  more  so  than  the  temperature  range.     The 
patient,  fifty -one  years  of  age,  was  admitted  into  the  in- 
sane hospital,  for  acute  mania  with  delirium,  on  March 
12th,  1885.     She  did  not  improve,  and  on  April  9th  had 
a  "bilious  attack,"  followed  in  three  days  by  jaundice 
and  urticaria.     After  the  jaundice  the  maniacal  delirium 
gave  way  to  a  low,  muttering  form.     The  icterus  ap- 
peared on  the  trunk  and  arms  first,  and  then  extended  to 
the  entire  surface.     She  lived  nineteen  days,  and  during 
the  course  of  the  disease  had  diarrhoea  with  pale,  loose 
stools,  and  hemorrhages  from  all  the  mucous  surfaces, 
petechias  and  vibices.     The  liver  dulness  decreased  in 
area,  and  the  splenic  increased  from  day  to  day.     The 
urine  became  albuminous,  contained  hyaline  and  granu- 
lar casts,  blood  and  bile  pigment,  leucin,  and  tyrosin. 
The  urea  became  diminished  in  amount.     The  temper- 
ature range  is  indicated  below.     During  the  three  days 
preceding  the  jaundice,  when  the  patient  was  "bilious," 
a  rise  of  temperature  occurred.     It  then  fell  to  normal 
and  remamed  low  until  four  days  before  death,  when 
a  contmuous  ascent  began,  reaching  the  acme  1054°  F 
thirty  five  minutes  after  death. 

The  pulse  did  not  increase  beyond  90.  During  the  first 
second,  and  third  days  of  the  illness  it  ranged  from  83  to 
90;  from  the  fourth  to  the  eighth  day,  inclusive,  76  to 
8,i;  and  from  the  ninth  to  the  sixteenth  day  the  average 
dai  y  range  was  66.  After  the  latter  day  it  increased 
daily  to  the  last  day,  when  it  was  86  (highest). 

Along  with  the  occurrence  of  cerebral  symptoms  and 
hemorrhages,  changes  take  place  in  the  liver  and  spleen. 
On  physical  examination  the  liver  dulness  is  observed  to 
decrease  from  day  to  day,  and  even  may  disappear  an- 
teriorly. One  must  be  careful  to  remember  that  the  flat- 
ulent distention  of  the  intestines  may  cause  apparent  les- 
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Day  of  illness. 

Degrees, 
Fahrenheit. 

Day  ol  illness. 

Degrees, 
Fahrenheit. 

First 

i..  M. 

99.0 
99.4 
100.4 
99.4 
98.8 
98.0 
99.0 
97.6 
97.0 
97.4 

P.  M. 

101.0 
100.2 
100.0 
98.4 
98.0 
99.2 
98.4 
97.6 
97.4 
97.6 

Eleventh 

Twelfth   . 

A.  M. 

96.8 
97.2 
96.6 
07.0 
96.8 
97.6 
99.0 
99.4 
101.6 
104.6 

P.  M. 
97.11 
97.0 
96.8 
97.3 
96.8 
98.4 
99.4 
100.2 

Third 

Thirteenth 

Fourteenth 

FUteenth 

Sixteenth  

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 

Filth 

Sixth    

Seventh  

Eighth 

Ninth  

Tenth 

104  8* 

*  At  5:20  P.M.  death. 

sening  In  the  area  of  hepatic  duhiess.  It  must  also  not 
be  forgotten  that  the  liver  may  be  enlarged.  The  spleen, 
in  a  certain  proportion  of  cases,  is  enlarged.  Legg  states 
that  in  one-third  of  the  cases  an  enlargement  is  found  at 
the  autopsy.  With  the  diminution  in  the  size  of  the  liver 
pain  in  the  hepatic  region  is  experienced.  This  may  be 
extreme,  entailing  a  great  deal  of  suffering.  It  is  most 
frequently  seated  in  the  epigastrium,  and,  as  the  changes 
are  most  marked  in  the  left  lobe  of  the  liver,  may  be  due 
to  the  atrophy.  It  is  certainly  a  ■well-recognized  fact 
that  an  agonizing  pain  attends  acute  yellow  atrophy  of 
the  liver.  Although  attended  by  vomiting,  the  pain 
does  not  appear  to  have  any  relation  to  it.  Marked  ten- 
derness in  the  epigastrium  is  associated  with  it  in  many 
instances. 

The  course  of  acute  yellow  atrophy  of  the  liver  varies. 
It  is  sometimes  extremelj'  rapid.  Fifty  per  cent,  of  cases 
are  fatal  between  the  fifth  and  the  fourteenth  days ;  be- 
fore the  fifth  day  death  is  rare  and  is  usually  to  be  seen 
only  in  pregnant  cases  (Thierfelder).  Cases  of  death  have 
been  reported  to  occur  twenty -four  hours  after  the  first 
seizure.  The  toxic  stage  is  much  shorter  than  the  pro- 
dromal ;  the  latter  usually  continues  for  from  one  to  eight 
weeks.  The  disease  runs  a  more  rapid  course  in  preg- 
nant women. 

The  PuoGNOSis  is  unfavorable,  but  not  necessarily 
fatal.  Cases  of  recovery  have  been  recorded.  In  Wilks' 
celebrated  case  the  patient  recovered,  and  died  two 
months  afterward  of  a  relapse.  The  case  of  Marchand 
{vide  mpi-a)  shows  that  true  regeneration  of  liver  sub- 
stance—and therefore  recovery— is  a  possibility. 

Diagnosis. — The  presence  of  the  cardinal  features  of  a 
case  of  acute  yellow  atrophy  of  the  liver  renders  the  diag- 
nosis easy.  The  prodromal  symptoms,  the  jaundice,  the 
character  of  the  urine,  the  nervous  phenomena,  the 
changes  in  the  liver  and  spleen,  and  the  hemorrhagic 
symptoms  are  to  be  kept  in  mind. 

Care  must  be  taken  to  exclude  those  forms  of  acute 
yellow  atrophy  which  are  due  to  phosphorus  poisoning 
or  to  yellow  fever,  by  attention  to  the  antecedent  circum- 
stances and  the  history  of  the  case. 

Treatment. — The  treatment  can  be  stated  in  a  few 
words.  Some  cures  have  been  reported,  and  hence  it  is 
well  to  seek  some  methods  of  treatment.  The  indications 
that  we  can  thus  far  discern  are  to  relieve  or  cure  the  ca- 
tarrhal symptoms  as  quickly  as  possible,  and  to  allay  the 
malignant  symptoms  of  the  second  stage.  The  former  is 
the  treatment  of  gastro-duodenal  catarrh  or  catarrhal 
jaundice.  General  principles  guide  us  in  the  treatment 
of  the  latter.  John  H.  Musser. 

Norman  B.  Owyn. 

1  Kevue  de  M^declne,  1886,  vi.,  No.  4,  334-342. 

LIVER,  DISEASES  OF:   ANIMAL  PARASITES.-The 

most  important  of  the  animal  parasites  of  the  liver  is  the 
echinococcus.  Several  others  are  occasionally  found,  but 
so  seldom  as  not  to  justify  the  separate  consideration  of 
them  The  round  worm,  for  instance,  migrates  into  the 
bile  ducts  and  reaches  the  smaller  tubes.  The  cysticer- 
cus  cellulosa;  is  rarely  found,  and  the  same  is  true  of  the 
psorospermise.  The  pentastoma  denticulatum  and  the 
so-called  liver  flukes,  distoma  hepaticum  and  distoma 


lanceolatum,  are  a  little  more  frequent.  The  distoma 
hematobium  is  very  rare  except  in  North  Africa.  Other 
torms  have  been  described  under  the  names  of  distoma 
sinense  and  distoma  conjuuotum,  but  they  may  be  re- 
garded as  curiosities. 

The  Echinococcus,  or  hydatid  cyst,  is  a  cystic  disease 
of  the  liver  due  to  the  presence  of  the  echinococcus  poly- 
morphus,  the  larval  form  of  the  taenia  echinococcus;  it 
causes  a  gradual  enlargement  and  alteration  of  the  form 
of  the  liver,  and  various  functional  disturbances  both  in 
it  and  in  adjacent  organs. 

History.— In  the  works  of  Hippocrates,'  Galen,' 
Aretoeus,^  and  other  ancient  writers,  references  are  made 
to  large  cysts  of  the  livei* containing  water  and,  in  some 
instances,  numerous  vesicles,  which  were  undoubtedly 
hydatid  in  character;  and  in  the  literature  of  the  six- 
teenth and  seventeenth  centuries  we  find  many  unequivo- 
cal references  to  the  disease.  The  first  accurate  descrip- 
tions of  the  cyst  are  to  be  found  in  the  "  Sepulchretum  " 
of  Bonetus.*  The  parasitic  nature  of  the  disease  was  not 
known,  however,  until  Pallas,=  in  1766,  discovered  the 
parasite  and  showed  its  close  relationship  to  the  tape- 
worm. GOtze,  in  1783,  determined  that  the  scolices  were 
the  heads  of  embryonic  taenise,  and  Bremser,^  in  1831,  de- 
scribed the  disease  as  it  occurs  in  man.  The  term  echi- 
nococcus was  introduced  by  Rudolphi,  in  1801.  The 
exact  relationship  of  the  echinococcus  to  the  parent  tape- 
worm, and  the  manner  in  which  it  invades  the  human 
body,  remained  hypothetical  until  Kuchenmeisier,''  von 
Siebold,^  and  Leuckart'  showed  by  direct  experimenta- 
tion that  the  hydatid  is  the  larval  state  of  the  taenia  echi- 
nococcus, which  infests  the  alimentary  canal  of  certain 
lower  animals.  The  literature  of  the  subject  has  been 
greatly  added  to  by  Davaine,  Budd,  Andral,  Prerichs, 
Murchison,  Heller,  and  Madelung, 

Etiology. — Echinococcus  of  the  liver  is  met  with  more 
frequently  in  Iceland  than  in  any  other  part  of  the  world. 
It  has  been  estimated  that  every  seventh  person  in  that 
country  harbors  the  parasite.  Jonassen,  ">  says,  however, 
that  this  estimate  is  too  high.  No  part  of  the  world  is 
exempt  from  the  disease,  but  the  statistics  of  its  fre- 
quency in  many  parts  are  meagre.  In  the  United  States, 
and  in  most  parts  of  Europe,  it  is  comparatively  rare. 
Lyon"  was  able  to  collect  only  241  cases  of  hydatid 
disease  in  North  America  up  to  July  1st,  1901.  Of  these 
cases,  175  were  definitely  located  in  the  liver. 

The  disease  appears  alike  in  both  sexes,  and  at  all 
ages,  except  during  infancy.  The  wolf,  fox,  dog,  and 
sheep  are  the  most  frequent  hosts  of  the  parasite.  In 
Iceland  it  is  generally  attributed  to  the  intimate  relations 
which  exist  between  the  people  and  their  dogs,  the  ova 
being  conveyed  no  doubt  in  many  instances  by  the 
tongue  of  the  dog  to  the  lips  of  his  master ;  or  they  may 
be  conveyed  through  contaminated  drinking-water.  In 
other  countries  the  disease  is  probably  more  frequently 
acquired  from  infected  meat  or  vegetables.  Scolex-bear- 
ing  cysts  have  been  discovered  in  the  livers  and  other 
tissues  of  the  ox,  sheep,  hog,  goat,  deer,  horse,  squirrel, 
and  many  other  animals.  Richardson"  attributes  the 
frequent  occurrence  of  the  disease  among  the  shepherds 
of  Victoria,  South  Australia,  to  the  eating  of  mutton,  in 
the  belief  that  the  sheep  have  become  infected  from  the 
shepherd  dogs.  Thomas  '^  found  at  least  forty  per  cent, 
of  unregistered  dogs,  in  various  parts  of  Australia,  in- 
fested. Heller  '*  has  suggested  the  possibility  of  auto- 
infection,  on  the  supposition  that  the  tsenia  may  gain 
lodgment  in  the  alimentary  canal  of  man,  although  its 
presence  there  has  not  been  demonstrated.  Richardson's 
view  is  especially  emphasized  by  Madelung  in  the  Re- 
port of  the  Mecklenburg  Physicians."  He  shows  that 
the  dogs  of  Mecklenburg,  where  the  disease  is  compar- 
atively frequent,  are  not  more  numerous,  do  not  come 
into  closer  contact  with  the  people,  and  are  not  more 
generally  infested  by  the  tania  than  in  South  Germany, 
where  the  disease  is  rarely  encountered.  Sheep,  on  the 
other  hand,  are  more  numerous  than  the  people. 

Pathology,— The  taenia  echinococcus  is  about  4  or  5 
mm.  (i  inch)  in  length,  and  consists  of  a  head  and  three 
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segments  (see  p.  788  of  vol.  ii.).  The  head  supporte  a 
rostellum  bearing  from  twenty-eiglit  to  fifty -two  rather 
blunt  booklets,  arranged  in  two  rows,  as  first  recognized 
by  Livois.  The  last  segment  is  larger  than  the  others 
combined,  is  endowed  with  both  male  and  female  gener- 
ative organs,  and,  according  to  Leuckart,  has  the  power 
to  accomplish  its  own  fecundation.  This  view  is  not, 
however,  accepted  by  all  investigators. 

After  fecundation  has  occurred  the  segment  becomes 
filled  with  ova,  estimated  at  about  five  thousand  in  num- 
ber, each  containing  an  embryo.  As  soon  as  the  ova  have 
become  mature,  the  segment  containing  them  becomes 
detached  from  the  anterior  portion  of  the  worm,  and  is 
discharged  from  the  intestinal  canal  of  its  host,  either 
in  its  entirety  or  after  it  has  been  ruptured.  Birth  per 
vaginam  is  rendered  improbable  b}'  the  relatively  small 
size  of  this  channel.  The  ova  reach  the  stomach  singly, 
or  in  numbers,  in  the  manner  that  has  been  described. 
Here  the  dense,  sometimes  calcified  capsule  is  dissolved 
by  the  gastric  juice,  and  the  embryo  is  liberated.  This 
is  an  oval,  globular  body,  about  three  times  as  large  as  a 
human  blood  corpuscle,  and  armed  at  one  extremity  with 
six  minute  booklets.  Prom  its  point  of  liberation  in  the 
stomach  or  small  intestine  the  echinococcus  reaches  the 
liver,  either  by  boring  directly  thi'ough  the  intervening 
tissue,  by  penetrating  a  branch  of  the  portal  vein  and 
being  carried  to  the  organ  by  the  blood  current,  or  by 
passing  up  the  bile  duct.  Its  migration,  unlike  that  of 
the  cysticercus  or  the  trichina,  is  unattended  by  symp- 
toms. Fortunately,  the  greater  number  of  the  parasites 
are  destroyed  before  leaving  the  alimentary  canal,  and 
the  cyst  is  usually  single,  but  several  cysts  have  occa- 
sionally been  found  in  proximity.  The  C3'st  is  usually 
located  near  one  of  the  surfaces  of  the  right  lobe,  but 
may  be  found  in  any  part  of  the  organ.  When  the  em- 
bryo reaches  the  liver,  it  loses  its  hooks  and  acquires  a 
vesicular  form  by  the  growth,  from  its  caudal  extremity, 
of  a  serous  membrane  which  ultimately  envelops  it  and  be- 
comes distended  with  fluid.  It  thus  becomes  the  echino- 
coccus cyst.  The  process  by  which  this  state  is  reached 
is  in  no  sense  pathological,  but  constitutes  a  period  in  the 
biological  history  of  the  parasite.  The  growth  of  the 
cyst  is  slow,  years  sometimes  elapsing  before  it  becomes 
large  enough  to  create  appreciable  disturbances.  When 
discovered,  as  in  autopsy,  it  varies  in  size  from  that  of 
a  millet  seed  to  that  of  the  human  head.  The  latter  limit 
is  rarely  exceeded,  but  Leuckart  records  a  case  in  which 
the  cyst  and  its  contents  weighed  thirty  pounds. 

The  cyst  is  sometimes  ver}'  delicate  and  of  a  gray  color, 
sometimes  thick  and  translucent,  but  usually  it  is  only  a 
little  more  dense  than  coagulated  egg  albumen.  It  is 
lamellated,  consisting  of  a  variable  number  of  concentric 
layers,  composed  of  a  substance  resembling  chitin. '  ^  The 
inner  layer,  known  as  the  parenchymatous  or  germinal 
membrane,  is  granular,  and,  according  to  Naunyn,"  is 
provided  on  its  inner  surface  with  rapidly  vibrating  cilia. 
After  a  variable  time,  usually  from  two  to  five  months, 
little  mounds  appear  on  the  surface  of  the  germinal  layer, 
each  of  which  has  a  small  depression  at  its  apex,  which 
later  becomes  a  vaouole-like  cavity.  These  cavities  then 
enlarge,  and  are  known  as  daughter  cysts.  The  process 
of  budding  may  occur  in  the  daughter  cysts,  giving  rise 
to  granddaughter  cysts.  Either  generation  may  develop 
either  endogenously  or  exogenously.  The  former  meth- 
od of  growth  is  much  the  more  common  in  man.  The 
number  of  cysts  formed  varies  from  a  few  to  several 
thousand.  Prom  the  surface  of  the  daughter  or  grand- 
daughter cysts  scolices,  the  heads  of  embryonic  tanise, 
develop,  either  singly  or  in  as  great  number  as  nine  or 
more  (Heller).  These  appear  as  conical  projections,  each 
having  on  its  free  extremity  a  rostellum,  armed  with  a 
double  row  of  booklets  and  four  suckers.  The  opposite 
extremity  becomes  constricted  into  a  narrow  pedicle, 
which  later  divides,  liberating  the  scolex,  thenceforth  to 
float  freely  about  in  the  interior  of  ,the  capsule.  The 
scolices  and  the  brood  capsules  are  endowed  with  the 
power  of  contraction,  so  that  the  heads  may  be  protruded 
from  the  surface  of  the  capsule  or  withdrawn ;  and  after 
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the  head  has  become  detached,  it  has  also  the  ability  to 
withdraw  its  anterior  portion,  with  the  rostellum  and 
suckers,  into  the  larger  posterior  part.  Throughout  the 
parenchyma  of  the  scolex  more  or  less  numerous  oval  oi' 
spherical  calcareous  bodies  are  generally  observed.  Very 
rarely  scolices  develop  directly  from  the  germinal  layer 
of  the  mother  cyst.  Kfichenmeister'*  attributes  this 
phenomenon  to  the  invasion  of  what  he  designates  the 
echinococcus  scolicipariens,  having  from  twenty -eight  to 
thirty-six  booklets;  while  he  designates  the  parasite 
which  produces  daughter  vesicles  the  echinococcus  altri- 
cipariens.  This  be  describes  as  having  from  forty -six  to 
fifty-two  booklets,  and  as  sometimes  present  in  the  small 
intestine  of  man.  His  view  has  not,  however,  been  gen- 
erally accepted.  Daughter  cysts  may  develop  also 
within  the  scolex,  which  then  gradually  becomes  con- 
verted into  a  capsule. 

In  another  variety  of  the  disease  the  cysts  remain 
sterile,  no  scolices  being  formed.  These  were  first  de- 
scribed by  LaSnnec,  and  were  by  him  designated  acepha- 
locysts. 

The  muUilocular  echirwcoecus  is  a  form  of  cyst  which 
is  encountered  once  in  about  one  hundred  and  eighty 
cases  of  the  disease.  The  sac,  sometimes  of  very  large 
size,  is  surrounded  by  an  exceedingly  dense  fibrous  cap- 
sule, firmly  united  to  the  surrounding  tissue ;  is  subdi- 
vided into  numerous  small  cavities,  and  is  filled  with  a 
thick,  gelatinous,  or  colloid  material,  suggestive  of  can- 
cer.    Its  real  structure  was  demonstrated  by  Virchow," 

The  echinococcus  vesicles  float  in  a  limpid,  usually 
clear,  fluid,  of  neutral  reaction,  with  a  specific  gravity 
of  from  1.006  to  1.015.  Sometimes,  however,  the  fluid 
has  a  yellow  or  a  pale  green  tint,  and  is  slightly  alkaline 
from  admixture  of  bile,  or  is  opalescent  from  the  presence 
of  fatty  matter  and  other  debris;  or  it  may  be  a  pale  red 
from  admixture  of  blood.  Chemical  analysis  shows  the 
presence  of  from  0.50  to  0.76  per  cent,  of  sodium  chlor- 
ide, and  small  quantities  of  the  earthy  compounds  of 
succinic  acid,  inosite,  and  grape  sugar.  Albumen  is 
never  present,  except  from  the  admixture  of  blood. 
Urea,  creatin,  and  haematoidin '"  have  occasionally  been 
found,  the  last  being  considered  peculiar  to  hepatic 
echinococci.  Substances  resembling  toxalbumins  and 
ptomains  have  been  found  by  Maurton,  Viron,  and 
others.  Cbolesterin  is  found  in  cysts  whose  contents 
have  undergone  fatty  degeneration. 

As  a  result  of  the  irritation  produced  by  the  echinococ- 
cus vesicle  in  the  liver  tissue,  a  firm  fibrous  wall  is 
formed  around  it  by  a  hyperplasia  of  the  fibrous  tissue 
of  the  organ,  which  extends  also  to  the  interlobular  tis- 
sue for  a  variable  distance  around  the  cyst.  This  cap- 
sule is  supplied  with  blood  by  vessels  arising  from  the 
branches  of  the  portal  vein  and  hepatic  artery.  Old  cap- 
sules frequently  become  more  or  less  calcified  (see  Fig. 
3231).  As  the  cyst  enlarges  the  parenchyma  of  the  liver 
is,  to  a  variable  extent,  destroyed. 

The  echinococcus  sometimes  dies,  either  spontaneously 
or  as  a  result  of  accidents.  Its  growth  is  then  arrested, 
and  the  cyst  remains  as  a  foreign  body  in  the  substance 
of  the  liver,  its  contents  frequently  undergoing  retro- 
grade changes  and  absorption,  or  calcification;  or  sup- 
puration occurs,  and  the  pus  finds  exit  externally  or 
through  a  neighboring  viscus. 

Symptoms,  Course,  and  Termination.— Echinococci 
frequently  exist  in  the  liver  for  years  without  occa- 
sioning symptoms.  The  greater  number  of  echinococci 
have  been  discovered  post  mortem.  Only  7  out  of  13 
cysts,  discovered  in  autopsy  at  Rostock,  had  been  diag- 
nosticated during  life  (Thierfelder) ;  of  23  discovered  at 
the  Berlin  Charite,  13  had  been  diagnosticated;  and 
Madelung  estimates  that,  outside  of  hospitals,  only  one- 
third  of  the  cases  are  recognized  during  life. 

In  the  majority  of  cases  the  first  symptom  to  attract 
attention  is  the  formation  of  a  tumor,  an  apparent  en- 
largement of  the  liver.  The  direction  of  greatest  pro- 
trusion depends  chiefly  on  the  location  of  the  tumor.  If 
situated  in  the  anterior  portion  of  the  right  lobe,  the 
hypogastrium  is  rendered  prominent;  if  in  the  upper 
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portion  of  the  lobe,  it  may  push  upward  into  the  thorax 
elevating   the  diaphragm,  impeding  respiration,   often 
displacing  the  heart  upward  and  to  the  left,  and  so  com- 
pressing the  right  lung  that  the  entire  right  side  of  the 


Fig.  3321.-Sectlon  of  EcMnococcus  Cyst  containing  Two  Scolices,  in  Ooe  of  which  the  Ros- 
tellum  is  Protrudea,  in  the  Other  Withdrawn.  The  Arm  capsule  surrounding  the  vesicle 
shows  a  moderate  degree  of  calciflcatlon.  X  400.  (From  drawing  of  Dr.  James  M.  French.) 


thorax  yields  a  dull  tone  on  percussion.  It  may  also  ob- 
literate the  intercostal  furrows  and  even  cause  undue 
prominence  of  the  chest  wall.  If  situated  in  the  lower 
portion  of  the  lobe,  the  cyst  may  extend  down  to  the 
pelvis ;  when  it  is  in  the  left  lobe,  the  epigastrium  be- 
comes prominent  and  the  spleen  may  be  displaced. 

If  accessible  to  palpation,  the  cyst  gives  the  impression 
of  a  smooth  globular  tumor,  fluctuating  as  a  rule,  al- 
though not  always,  and  frequently  somewhat  irregular 
in  outline.  If  the  tumor  be  of  large  size  and  contain 
many  daughter  vesicles,  and  if  the  abdominal  wall  be  not 
too  thick,  we  may,  by  grasping  the  tumor  and  exerting 
moderate  compression  with  one  hand,  and  striking  a 
quick  and  pretty  forcible  blow  upon  it  with  the  other, 
elicit  a  peculiar  vibratory  sensation — the  hydatid  purring 
of  Brianpon — which  has  been  compared  to  the  trembling 
of  a  bowl  of  .I'elly.  By  many  this  sign  is  considered 
pathognomonic,  but  it  is  absent  in  about  half  the  cases, 
and  has  been  elicited  also  in  ovarian  cysts  and  ascites. 

Pain  is  an  infrequent  symptom.  Bamberger  states 
that  some  cases,  up  to  a  late  stage,  present  no  symptoms 
referable  to  the  liver,  while  others  are  attended  with  more 
or  less  intense,  undefined,  pressing,  or  lancinating  jjains. 

The  pressure  of  a  large  echinococcus  cyst  upon  adja- 
cent organs  produces  symptoms  which  belong  alike  to 
all  abdominal  tumors  of  large  size.  Prominent  arnong 
these  are  dyspnoea  with  cough,  cardiac  palpitation,  indi- 
gestion, vomiting,  constipation,  and  later  ascites,  ojdema, 
and  occasionally  varicose  veins.  Unless  the  tumor  be 
located  in  the  immediate  proximity  of  the  portal  veinor 
bile  ducts,  these  vessels  are  not  generally  interfered  with 
until  late,  when  the  growth  has  become  large ;  jaundice 
is  not,  therefore,  often  present.  There  is  usually  no 
fever  unless  suppuration  has  occurred,  and  the  nutri- 
tion of  the  individual,  as  a  rule,  is  maintained.  Suppu- 
ration of  the  cyst  is  announced  by  the  development  of 
pain  and  tenderness,  and  an  elevation  of  temperature. 

Rupture  of  the  cyst  occasions  a  new  train  of  clinical 
manifestations,  varied  according  to  the  direction  in  which 
the  perforation  occurs.  Spontaneous  recovery  has  fol- 
lowed evacuation  through  the  abdominal  wall,  into  the 
stomach  or  intestine,  into  the  gall  duct,  the  ureter,  or  the 
vagina.  Rupture  through  the  integument  is  generally 
preceded  by  "  pointing  ";  rupture  into  the  hollow  viscera 
is  followed"  by  sudden  intense  local  pain  and  the  subse- 
quent evacuation  of  a  large  quantity  of  fluid  containing 


numerous  vesicles.  Rupture  into  the  intestine  or  stom- 
ach produces  a  watery  diarrhoea,  and  the  tumor  fre- 
quently becomes  tympanitic  from  the  admission  of  air. 
ihe  entrance  of  bile  into  the  sac  causes  death  of  the 
echinococcus  and  favors  recovery. 
Rupture  through  the  diaphragm  into 
the  pleural  cavity  causes  severe  pain 
and  urgent  dyspnosa.  If  death  does 
not  result  promptly  from  shock  or 
from  violent  pleuritic  inflammation, 
the  fluid  may  ultimately  perforate  a 
bronchial  tube  and  thus  find  exit. 
The  latter  accident  may  prove  fatal, 
either  suddenly  from  strangulation, 
or  in  the  course  of  weeks  or  months 
from  prolonged  suppuration,  gan- 
grene of  the  lung,  and  final  exhaus- 
tion ;  or  it  may  lead  to  recovery.  It 
is  signalized  by  a  sudden  expectora- 
tion of  fluid,  generally  purulent  or 
bloody  in  character,  and  containing 
echinococcus  vesicles,  entire  or  in 
fragments,  and  is  commonly  followed 
by  a  pneumothorax. 

Perforation  of  the  pericardium 
proves  fatal  immediately,  or  from 
acute  pericarditis.  After  rupture 
into  the  peritoneal  cavity  death  re- 
sults from  acute,  generally  violent, 
peritonitis. 

In  a  few  cases  the  inferior  vena 
cava  has  been  perforated,  giving  en- 
trance to  the  vesicles  and  leading  to  instant  death  from 
embohsm  of  the  pulmonary  artery.     Perforation  of  the 
arterial  system  leads  to  embolism  and  its  consequences. 

The  multilocular  echinococcus  is  usually  firm,  rarely 
fluctuates,  and  is  generally  sensitive  on  pressure.  It  is 
frequently  accompanied  by  enlargement  of  the  spleen 
and  ascites.  Gastric  disturbances  are  also  more  frequent 
than  in  the  unilocular  cyst,  and  jaundice  is  usually  pres- 
ent. Gastric  and  intestinal  hemorrhages  and  an  effusion 
of  blood  into  the  subcutaneous  tissues  have  occurred. 

Diagnosis.— Echinococcus  of  the  liver  is  to  be  differ- 
entiated from  cancer,  amyloid  infiltration,  syphilis,  cir- 
rhosis, and  abscess  of  the  liver,  and  occasionally  from 
hydro-  or  pyothorax,  from  cystic  disease  of  the  retro- 
peritoneal lymph  glands,  from  enlargement  of  the  gall 
bladder,  and  from  aneurism  of  the  abdominal  aorta.  In 
the  early  history  of  the  disease  its  differentiation  from 
other  tumors  of  the  liver  or  its  neighborhood  is  often 
very  difficult.  A  tumor  with  the  history  of  slow,  pain- 
less growth,  with  elasticity,  fluctuation,  and  the  peculiar 
hydatid  fremitus,  is  in  all  probability  an  echinococcus. 


Fig.  3322.— Hooklets  as  found  in  Echinococcus  Fluid.    X  about  750. 

In  every  case,  however,  sufficient  fluid  should  be  with- 
drawn, through  a  small  needle,  to  jsermit  microscopical 
and  chemical  investigation.  If  the  fluid  be  clear,  limpid, 
free  from  albumin,  of  low  specific  gravity,  and  if  it  con- 
tain inosite,  and  succinic  acid,  there  can  be  little  doubt  of 
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the  hydatid  character  of  tlie  tumor.  By  the  discovery  of 
booklets  (Pig.  3333),  and  fragments  of  lamellated  mem- 
brane, the  diagnosis  is  established.  But,  unfortunately, 
many  of  these  features  are  generally  absent. 

Prom  cancer,  the  echinococcus  may  generally  be  dis- 
tinguished by  the  absence  of  the  lancinating  pains,  the 
tenderness,  and  the  hard  nodular  surface  of  the  latter, 
which  is  also  frequently  associated  with  a  cachexia  and 
cancer  of  other  organs;  from  the  medullary  carcinoma, 
which  has  undergone  softening,  the  distinction  is  often 
very  difficult.  The  multilocular  echinococcus  can  rarely 
be  differentiated  during  life.  Prom  amyloid  infiltration 
it  is  distinguished  by  the  absence  of  the  hardness,  as  well 
as  of  the  history  of  prolonged  suppuration  and  the  wax- 
like hue  of  the  skin  that  is  characteristic  of  this  affection. 
Syphilis  must  be  excluded  by  the  absence  of  evidences 
of  present  or  past  specific  disease  of  the  skin,  mucous 
membranes,  bones,  and  genitalia.  In  cirrhosis  there  are 
usually  ascites  and  enlargement  of  the  spleen,  with  the 
history  of  alcoholic  excess  and  consequent  gastric  dis- 
turbances, which  do  not  belong  to  echinococcus.  Ab- 
scess of  the  liver  usually  follows  an  acute  inflammation 
of  the  abdominal  or  pelvic  organs,  and  is  associated  with 
acute  symptoms,  chills,  fever,  pain,  and  tenderness.  An 
echinococcus  which  has  elevated  the  diaphragm  is  dis- 
tinguished from  hydro-  or  pneumothorax  by  the  course 
of  the  upper  boundary  of  percussion  dulness,  which,  in 
the  echinococcus,  is  highest  in  the  axillary  line.  Further, 
a  pleuritic  exudation  is  generally  preceded  by  an  acute 
attack  of  pain  and  dyspncea,  with  fever  and  cough,  and 
is  frequently  traceable  to  cardiac  or  renal  disease,  or  to 
pulmonary  tuberculosis;  whereas  echinococcus  requires 
months,  or  even  years,  for  its  development,  and  by  it  the 
heart  is  pushed  upward  as  well  as  to  the  left. 

Cystic  enlargement  of  the  retroperitoneal  lymph  glands 
has  rarely  to  be  excluded;  but  in  a  case  reported  by 
Ransohoff  '^  the  liver  was  so  compressed  and  its  boun- 
daries were  so  enlarged  by  a  smooth,  globular,  fluctuating 
tumor  that  appeared  to  be  a  part  of  the  liver,  that  the 
echinococcus  could  not  be  excluded  until  an  exploratory 
incision  had  been  made. 

Enlargement  of  the  gall  bladder  can  be  confounded 
only  with  a  pendulous  echinococcus  cyst.  Chemical  and 
microscopic  examination  of  the  fluid  is  suflicient  to  es- 
tablish the  diagnosis. 

Aortic  aneurism  can  generally  be  excluded  by  its  posi- 
tion and  outline,  as  well  as  by  its  pulsation.  Pean  ob- 
served a  case,  however,  in  which  an  echinococcus  cyst,  as 
large  as  a  child's  head,  rested  directly  upon  the  aorta  in 
such  a  manner  as  to  transmit  a  strong  impulse. 

An  important  point  which  arises  in  the  differentiation 
of  the  echinococcus  cyst,  especially  with  reference  to 
the  adoption  of  operative  procedures,  is  to  determine 
whether  the  cyst  is  simple  or  compound,  i.e.,  whether 
the  daughter  vesicles  have  developed  endogenously  or 
exogenously.  Occasionally  the  presence  of  two  or  more 
large  and  distinctly  defined  prominences  will  denote  the 
presence  of  the  latter  variety,  and  the  diagnosis  will  be 
established  if,  after  withdrawal  of  the  fluid  from  one 
cyst,  the  others  remain  distended.  It  may  also  be  sus- 
pected in  case  the  quantity  of  fluid  v/hich  can  be  with- 
drawn from  a  large  tumor  by  aspiration  is  relatively 
small.  The  case  reported  by  Whittaker «« is  of  interest 
m  this  connection.  Here  a  large  cyst  protruded  and 
was  incised,  the  writer  being  present  at  the  operation  • 
the  numerous  smaller  cysts  found  at  the  autopsy  a  few 
weeks  later  were  not  recognizable. 

Prognosis.— The  prognosis  of  echinococcus  depends 
largely  upon  the  size  of  the  cyst  and  its  location  in  the 
liver.  If  death  of  the  parasite  occurs,  recovery  is  almost 
certain.  If  the  cyst  ruptures  into  a  serous  cavity  the 
prognosis  is  exceedingly  grave;  if  into  the  vena  cava  it 
IS  fatal;  if  into  other  vessels,  it  is  usually  so.  Ruptvire 
into  the  intestinal  canal,  directly  or  through  the  bile 
duct,  is,  next  to  perforation  of  tlie  abdominal  wall,  the 
most  favorable  route  of  exit.  The  prognosis  of  a  living 
echinococcus  in  the  parenchyma  of  the  liver  should  al- 
ways be  considered  sufficiently  grave  to  warrant  the 
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adoption  of  measures  for  its  destruction  as  soon  as  prac- 
ticable after  its  discovery. 

PROPHyLAXis. — This  consists  in  the  prevention  of  the 
contamination  of  food  and  drink  by  the  ova  of  the  taenia 
echinococcus.  In  Europe  and  America,  where  the  do- 
mestic animals  dd  not  necessarily  come  into  so  close  con- 
tact with  their  masters  as  in  Iceland,  and  where  greater 
attention  is  paid  to  cleanliness,  the  disease  may  be  krgely 
controlled.  To  this  end,  the  public  should  be  educated 
to  the  necessity  of  excluding  dogs  from  those  localities  in 
which  their  faeces  may  contaminate  the  food  and  drink 
not  only  of  man,  but  of  sheep  and  cattle.  Neither  should 
dogs  be  allowed  to  eat  the  refuse  or  viscera  of  slaugh- 
tered animals,  or,  in  fact,  any  uncooked  flesh. .  All 
meats  should  be  thoroughly  inspected  for  the  cysts,  and 
should  be  thoroughly  cooked  before  being  eaten  by 
man ;  and  vegetables  desired  for  raw  consumption,  as  let- 
tuce, celery,  cabbage,  and  cresses,  should  be  thoroughly 
cleansed  and  inspected  before  being  placed  on  the  table. 
Boiling  is  sufficient  to  destroy  the  vitality  of  the  ova  in 
either  animal  or  vegetable  food. 

Medicinal  Treatment.— The  use  of  medicines  in  the 
treatment  of  this  disease  has  been  abandoned,  for  it  is 
not  believed  that  any  drug  can  penetrate  the  dense  cap- 
sule. When,  however,  we  reflect  that  death  of  the  echi- 
nococcus has  occurred  spontaneously,  or  as  a  result  of 
the  most  trivial  accident,  we  can  readily  comprehend 
how  cures  have  been  attributed  to  such  remedies  as  po- 
tassium iodide,  mercury,  and  various  anthelmintic  reme- 
dies or  even  to  the  application  of  salt  solution. 

Surgical  Treatment. — Surgical  measures  are  indi- 
cated, as  a  rule,  as  soon  as  the  character  of  the  growth 
has  been  recognized,  for  the  chances  of  recovery  are  di- 
rectly proportionate  to  the  early  destruction  of  the  echi- 
nococcus. The  methods  employed  are :  (a)  simple  acu- 
puncture; (b)  puncture  and  aspiration;  (c)  electrolysis; 
and  (d)  free  incision  with  subsequent  drainage  and 
irrigation. 

Acupuncture  has  proved  successful  in  a  few  cases. 
Aspiration  has  proved  successful  when  only  a  small 
quantity  of  the  fluid  has  been  withdrawn,  as  well  as 
after  complete  evacuation  of  the  cyst.  Its  chief  element 
of  danger  is  the  certainty  with  which  suppuration  follows 
its  repetition.  After  the  withdrawal  of  fluid  by  aspi- 
ration various  substances  have  been  injected  for  the  pur- 
pose of  destroying  the  parasite,  but  the  practice  is  strongly 
condemned. 

Electrolysis  was  originally  proposed  by  Michon  "  and 
Althaus,"  but  was  first  extensively  employed  by  Pagge 
and  Durham,"  who  report  eight  successive  recoveries 
from  its  use.  The  method  consists  in  introducing  into 
the  most  prominent  part  of  the  tumor  two  fine,  gilded, 
steel  needles,  two  inches  apart,  and  both  connected  with 
the  negative  pole  of  a  ten-cell  battery  capable  of  decom- 
posing a  saline  solution.  The  positive  pole— a  moistened 
sponge  electrode— is  then  placed  on  the  surface  and 
moved  about  over  the  hepatic  region.  The  current  is 
permitted  to  pass  for  about  ten  minutes.  In  the  cases  to 
which  reference  has  been  made,  the  immediate  effect  on 
the  tumor  was  often  a  slight  increase  of  size,  owing  to  the 
disengagement  of  hydrogen  gas.  Constitutional  disturb- 
ances were  also  produced  in  all  but  one  case,  the  tem- 
perature ranging  between  100°  and  103°  P.  for  from  two 
to  nineteen  days.  Later,  however,  the  tumor  diminished 
m  size  and  finally  disappeared,  its  absorption  requiring 
from  a  few  weeks  to  several  mouths. 

Incision  of  the  echinococcus  cyst  may  be  performed  by 
a  continuous  operation  or  at  two  sittings,  inflammatory 
adhesion  of  the  peritoneal  surfaces  being  waited  for  in 
tlic' interim.  The  method  now  generally  adopted  is  that 
of  first  sewmg  the  wall  of  the  cyst  to  the  abdominal  wall 
and  cutting  between  the  sutures.  The  steps  of  the  oper- 
ation are  the  same  as  those  adopted  in  opening  a  hepatic 
abscess  and  the  dangers  are  no  greater.  Lihotzky  ^^  has 
reported  twenty-five  operations,  four  of  which  were  un- 
der his  own  observation,  with  only  four  deaths,  and  three 
ot  these  not  attributable  to  the  operation.  Lihotzky's 
operations  were  all  made  by  the  two-sittings  method,  and 
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were  all  successful.  Neisser"  estimates  the  mortality  at 
about  one-third.  Even  if  the  latter  estimate  be  correct 
the  operation  is  certainly  indicated,  at  least  after  milder 
measures  have  failed. 

Cases  are  sometimes  encountered  which  require  special 
methods  of  treatment,  as  when  the  echinococcus  is  at- 
tached to  the  liver  by  a  pedicle,  and  has  to  be  removed 
en  masse. 

The  treatment  of  the  multilocular  echinococcus  is 
wholly  symptomatic.  James  M.  French. 

1  Hippocrates :  Aphorisms,  vil.,  55. 

2  Galen :  Comment.  In  Aphorlsmos,  vil.,  54. 
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LIVER,  DISEASES  OF:  CIRRHOSIS.  (I.  PATHO- 
LOGICAL).— Definition  and  Classification. — Cirrho- 
sis of  the  liver  is  a  chronic  disease  caused  by  a  diffuse 
overgrowth  of  the  connective-tissue  framework  of  the 
organ.  Proliferation  of  the  stroma  may  take  place  around 
abscesses,  echinococcus  cysts,  gummata,  foreign  bodies, 
etc.,  in  the  process  of  their  encapsulation,  but  the  term 
cirrhosis  is  not  applicable  to  such  localized  conditions. 

Although  all  parts  of  the  liver  are  affected  in  cirrhosis, 
the  alterations  may  be  more  marked  in  some  regions  than 
in  others. 

Until  recently  it  has  been  understood  that  the  increased 
tissue  must  attain  some  degree  of  maturity  before  a  cir- 
rhosis could  be  said  to  exist ;  however,  the  direction  of 
investigation,  both  clinical  and  pathological,  has  been 
toward  a  more  thorough  comprehension  of  the  early 
symptoms  and  changes,  and  at  present  discussions,  under 
the  caption  of  cirrhosis,  of  conditions  unaccompanied  by 
any  considerable  overgrowth  of  the  stroma,  are  by  no 
means  rare. 

Without  doubt  the  tendency  of  work  in  this  direction 
will  not  only  add  to  our  knowledge  of  the  etiology  of 
cirrhosis,  but  will  also  extend  the  present  limitation  of 
the  term  cirrhosis,  so  that  precicatricial  stages  in  its  de- 
velopment will,  in  the  course  of  time,  be  included  and 
form  essential  parts  of  the  disease. 

Numerous  descriptions  of  cirrhotic  livers  occur  in  the 
writings  of  the  earliest  medical  works  under  such  names 
as  hepar  durum,  obstructio  hepatis,  scirrhus,  etc.  Ac- 
cording to  Prerichs,  Morgagni  especially  had  clear  no- 
tions of  cirrhosis.  There  is  no  doubt  that  many  cases  of 
carcinoma  and  other  tumors  were  included  in  the  same 
category  with  cirrhosis  by  these  ancient  writers.  That 
Laennec,  to  whom  the  name  cirrhosis  is  generally  ac- 
credited, mistook  the  yellow  projections  on  the  surface 
for  new  formations,  is  a  fact  frequently  referred  to. 

The  subject  of  the  classification  of  the  cirrhoses  is  a 
favorite  one,  and  at  meetings  of  physicians  prolonged  en- 
deavors to  attain  a  unanimity  of  opinion  are  not  uncom- 
mon. Many  facts  bear  witness  that  the  last  and  final 
contribution  to  this  topic  has  not  as  yet  been  written. 


The  co-ordination  between  anatomic  changes  and  clinical 
symptoms  has  not  been  completed ;  the  conception  of  cir- 
rhosis, as  before  stated,  is  constantly  being  extended  to 
cover  earlier  and  other  conditions  than  it  previously  ap- 
plied to ;  withm  recent  years  new  forms  of  cirrhosis  that 
are  distinct  entities,  at  least  from  the  standpoints  of  mor- 
bid anatomy  and  etiology,  have  obtained  recognition- 
and  lastly,  it  should  be  remembered  that  the  capacity  for 
regeneration  possessed  by  the- liver  is  quite  remarkable 
In  the  light,  therefore,  of  what  has  already  happened  it 
cannot  be  considered  surprising  that  other  combinations 
01  regeneration  and  inflammation  than  those  at  present 
recognized  in  the  liver  should  in  the  course  of  time  pro- 
cure the  dignity  of  separate  consideration. 

There  is  generally  found  in  most  classifications  a  group 
of  so-called  "mixed  cirrhoses"  which  includes  cases  not 
readily  disposed  of  under  more  exact  names.  The  diffi- 
culty of  dispensing  with  this  group  and  its  constant  re- 
currence even  in  the  writings  of  the  best  authorities  fur- 
nish sufficient  proof  of  both  the  inexactness  of  present 
classifications  and  of  the  variety  of  processes  that  may 
contribute  to  produce  a  cirrhosis  of  the  liver. 

The  ideal  and  scientific  classification— the  etiologic  one 
--has  not  gained  much  prevalence  on  account  of  difficul- 
ties in  adjusting  it  to  groups  of  symptoms  and  morbid 
changes ;  likewise  the  subdivisions  of  pathologists  seldom 
meet  with  the  entire  approval  of  clinicians.  Thus  it  has 
happened  that  the  forms  of  cirrhosis  usually  mentioned 
are  derived  from  two  perspectives:  those  of  etiology  and 
of  morbid  anatomy. 

Atrophic  and  hypertrophic  cirrhosis  are  the  generally 
accepted  forms;  fatty  cirrhosis,  pigmentary  cirrhosis, 
GUssonian  cirrhosis,  a  cirrhosis  due  to  calculi  and  long- 
standing biliary  obstruction,  a  cirrhosis  caused  by  passive 
hypersemiaand  the  cirrhoses  of  tuberculosis,  malaria,  and 
syphilis  have  also  been  described.  They  have,  however, 
fewer  chnical  and  anatomic  features  than  the  two  first- 
mentioned  forms,  which  allow  of  their  ready  recognition 
either  at  the  bedside  or  in  the  necropsy  room.  And  yet, 
although  their  permanent  taxonomic  position  is  dubious, 
certain  recent  contributions  indicate  that  some  of  them 
are  entitled  to  more  recognition  than  they  have  hereto- 
fore received. 

Etiology. — The  factors  generally  recognized  as  caus- 
ative are  alcohol,  arteriosclerosis,  syphilis,  tuberculosis, 
malaria,  passive  hyperaemia,  pigmentation  with  intrinsic 
or  extraneous  pigments,  biliary  obstruction,  and  the  acute 
infectious  diseases. 

Of  all  factors  alcohol,  in  the  form  of  the  stronger  spirit- 
uous beverages  and  when  used  daily  for  long  periods,  is 
entitled  to  the  most  important  place.  Although  the  ex- 
perimental production  of  cirrhosis  of  the  liver  in  animals 
with  alcohol  by  various  observers  (Straus  and  Blocq,  La- 
fitte,  Sabourin,  Afanassiew,  and  others)  has  not  been  at- 
tended with  uniform  results,  they  have  on  the  whole 
confirmed  clinical  observations.  It  is  extremely  doubt- 
ful if  any  animal  experiments  will  equal  in  value  the 
verifying  evidence  furnished  by  the  numerous  cases  re- 
corded of  atrophic  cirrhosis  in  children  and  even  infants, 
to  whom  misguided  parents  have  given  daily  drinks  of 
beer  or  stronger  liquors.  The  exact  manner  in  which 
alcohol  produces  cirrhosis  of  the  liver  is  not  known.  It 
has  been  supposed  by  some  that  alcohol  alone  will  not 
suffice,  but  that,  following  its  ingestion,  substances  are 
formed  in  the  alimentary  canal  which  so  act  on  the  liver 
that  cirrhosis  is  brought  about. 

The  frequent  observation  of  a  cirrhosis  of  the  liver  in 
animals,  accidentally  encountered  in  the  course  of  routine 
laboratory  experimentation,  is  in  direct  accord  with  the 
fact  that  it  has  been  purposely  produced  in  animals  b}-  a 
great  variety  of  substances;  in  fact,  "there  are  few  dis- 
eases," Siegenbeek  van  Heukelom  wrote  in  1896,  "  that  are 
in  process  of  production  in  such  divers  ways  by  investi- 
gators. " 

Among  the  substances  used  are  arsenic,  phosphorus, 
silver,  lead,  antimony  and  other  metallic  poisons,  chloro- 
form, paraffin,  butyric,  valerianic,  acetic  and  other  or- 
ganic acids;  croton  oil  and  carbolic  acid.     The  toxins  of 
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certain  bacteria  have  been  used,  and  Besan^on  used  dead 
tubercle  bacilli.  Other  inyesti gators  have  employed  vege- 
table alkaloids;  for  instance,  Marckwald  found  that  a  cir- 
rhosis followed  the  injection  of  antipyrin  in  frogs  and 
rabbits. 

,  From  the  organs  of  a  guinea-pig  that  died  without  ap- 
parent cause  Weaver  isolated  a  bacillus  belonging  to  the 
colon  group,  which,  when  injected  into  guinea-pigs,  in 
doses  not  immediately  fatal,  caused  a  cirrhosis ;  bouillon 
cultures  sterilized  by  heat  caused  similar  alterations  of 
the  liver.  Hektoen  has  produced  a  perilobular  cirrhosis 
in  guinea-pigs  and  rabbits  by  means  of  a  bacillus  of  the 
pseudo-diphtheria  group  and  also  by  cultures  of  the  ba- 
cillus filtered  through  porcelain. 

The  above-named  poisons,  bacteria,  and  bacterial  prod- 
ucts have  been  administered  with  food,  injected  into  the 
liver  directly,  or  into  the  blood-vessels  or  body  cavities. 

The  results  of  investigators  in  efforts  to  produce  cir- 
rhosis of  the  liver  experimentally  in  animals  have  been 
varied ;  the  production  of  cirrhoses  which  would  serve 
as  prototypes  for  those  observed  in  man  has  been  rarely 
accomplished.  The  results  obtained  by  Boix  with  or- 
ganic acids  deserve  special  mention  in  this  regard. 

Kirkow  has  concluded,  after  a  careful  review  of  the 
literature,  that  degenerative  processes  and  necrosis  of  the 
liver  cells  are  not  necessarily  followed  by  cirrhosis,  and 
that  the  important  factor  in  the  production  of  a  cirrhosis 
is  the  repeated  or  continuous  action  of  agents  which  pro- 
duce such  alterations — i.e.,  agents  which  cause  irritation. 

In  addition  to  such  investigations  with  substances  that 
act  by  destroying  the  parenchyma  of  the  liver,  efforts 
have  also  been  made  to  produce  cirrhosis  by  constricting 
the  common  bile  duct  or  its  branches,  or  by  incomplete 
ligation  of  the  main  divisions  or  the  branches  of  the 
hepatic  artery  or  portal  vein ;  the  consequences  of  ex- 
perimental hepatic  embolism  have  also  been  studied. 

AtropMo  Cirrhosis. — This  form  of  ciiThosis  is  the  best 
and  longest  known ;  it  Is  the  commonest  variety  and  has 
long  enjoyed  distinction  under  the  names,  "gin-drinkers' 
liver  "  and  "  hob-nailed  liver  " ;  it  is  also  known  as  "  Lai!n- 
nec's  cirrhosis  "  and  "  granular  atrophy  of  the  liver."  In 
the  liver  it  is  the  analogue  of  chronic  interstitial  nephri- 
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Fig.  3323.— Atrophic  Cirrhosis.  Great  variation  is  shown  in  the  size  of  the  islands  of  liver  cells  and 
some  are  clearly  too  small  to  represent  lobules  (sublobular  cirrhosis).  At  1  are  shown  radicles 
of  the  portal  vein.    (Dr.  Le  Count's  specimen.) 

tis  or  the  "small  granular  kidney."  The  liver  in  this 
form  of  cirrhosis  is  lessened  in  size  and  weight;  the  dimi- 
nution in  size  is  often  extreme  in  the  left  lobe,  and  this 
portion  may  appear  simply  as  a  short  fibrous  tag  attached 
to  the  left  border  of  the  liver. 
The  weight  is  often  reduced  one-half  and  may  be  even 


less.  The  external  surface,  in  place  of  the  usual  smooth 
and  glistening  appearance,  possesses  irregular  rounded 
elevations  that  vary  in  size  somewhat,  but  are  distributed 
quite  uniformly  over  all  the  exterior. 

The  elevations  vary  in  color  not  only  in  different  cases 
but  also  in  the  same  liver ;  the  presence  of  fat  and  the 
biliary  pigments  in  different  combinations  produces  tints 
of  yellow  and  of  yellowish  green  or  dark  green.  These 
elevations  represent  the  remaining  liver  tissue,  and  some 
of  them  may  correspond  closely  to  the  so-called  adenomata 
or  foci  of  nodular  hyperplasia;  to  some  extent,  at  least, 
most  of  these  elevations  on  the  external  or  cut  surface 
represent  efforts  at  regeneration  on  the  part  of  liver  cells 
and  bile  ducts. 

Between  the  elevations  there  are  furrows  or  linear  and 
anastomosing  depressions  that  are  gray  or  reddish  accord- 
ing to  the  embryonal  or  mature  character  of  the  granula- 
tion tissue  composing  them. 

The  elevations  may  be  fairly  uniform  in  size  or  they 
may  vary  from  a  barely  visible  size  to  that  of  a  filbert; 
they  are  often  best  developed  near  the  anterior  margin  or 
on  the  left  lobe.  That  the  contained  liver  cells  are  in  a 
state  of  compression  is  rendered  obvious  by  stripping  off 
the  capsule ;  the  same  fact  is  made  apparent  by  section- 
ing the  liver,  when  the  islands  of  liver  tissue  are  found 
projecting  above  the  remainder  of  the  cut  surface.  The 
liver  is  firm  and  cuts  with  increased  resistance ;  the  con- 
sistence may  be  like  that  of  cartilage. 

It  is  impossible  to  distinguish,  on  the  cut  surface,  the 
"  lobular  markings  "  with  aiiy  degree  of  certainty.  It  is 
not  uncommon  to  see  districts  the  seat  of  passive  hyper- 
ismia  in  which  the  "  nutmeg  appearance "  of  cyanotic 
atrophy  is  added  to  the  changes  caused  by  ttie  cirrhosis. 
The  histologic  changes  are  as  a  rule  confusing  in  that 
lobules  are  not  readily  found ;  difficulty  is  experienced 
in  locating  the  central  or  intralobular  veins,  and  lobules 
are  often  so  cut  up  by  bands  of  fibrous  tissue  that  it  may  be 
impossible  to  locate  their  former  limitations  (Fig.  3323). 
It  is  not  uncommon  to  find  small  groups  of  liver  cells 
wholly  within  quite  wide  bands  of  fibrous  tissue.  As  a 
rule,  the  liver  cells  are  quite  well  preserved,  although 
many  may  contain  blood  and  bile  pigments  or  may  show 
signs  of  the  former  presence  of  fat 
droplets;  occasionally  fatty  de- 
generation is  very  marked.  The 
excess  of  connective  tissue  is  most 
abundant  about  the  portal  vein 
radicles;  in  any  well-developed 
case  of  atrophic  cirrhosis  there 
may  be  not  only  a  large  amount 
of  fibrous  tissue  in  these  locali- 
ties, but  in  other  places  there  is 
also  granulation  tissue  containing 
newly  produced  blood-vessels  and 
accumulations  of  round  cells, 
fibroblasts,  and  leucocytes.  The 
vessels  are  outgrowths  from  the 
branches  of  the  hepatic  artery. 

The  occurrence  of  purely  uni- 
lobular  or  of  purely  multilobular 
cirrhoses — the  former  with  the  in- 
creased tissue  around  each  lobule, 
while  in  the  latter  it  surrounds 
two  or  more  lobules — is  certainly 
quite    rare;    usually  in  any   ad- 
vanced case  of  atrophic  cirrhosis 
the  arrangement  of  the  increased 
stroma  is  not  limited  to  any  sin- 
gle type.     Flexner  and  his  pupils 
and  also  Oliver  have  ascertained 
that  both  white  fibrous  and  yel- 
low elastic  tissue  are  increased  in 
amount  in  this  form  of  cirrhosis  (Fig.  3334) .     In  the  nor- 
mal liver,  according  to  Mall,  there  are  three  histological 
varieties  of  connective  tissue  serving  as  its  stroma :  the 
white  fibrous,  the  yellow  elastic,  and  reticulum;  the  last 
named  existing  chiefly  within  the  lobules,  while  the  yel- 
low elastic  tissue  is  to  be  found  within  and  around  the 
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blood-vessels.  All  three  varieties  may  be  increased  in  atro- 
phic cirrhosis,  but  as  concerns  the  reticulum  the  process 
seems  to  be  an  hypertrophy  rather  than  an  hyperplasia. 

At  the  edges  of  the  collections  of  liver  cells  represent- 
ing lobules  or  portions  of  lobules  and  in  the  periportal 
newly  formed  connective  tissue,  there  are  present  rows 
of  cells  that  represent  the  attempt  of  the  biliary  channels 
to  form  new  liver  tissue.  The  continuity  of  some  of 
these  embryonic  biliary  canals  with  the  older  channels 
of  the  same  kind  has  been  proven  by  Ackermann,  who 
succeeded  in  injecting  them.  It  is  also  thought  that 
some  of  tliem  may  represent  a  reversion  of  the  liver  cells 
to  an  embryonic  type.  Many  of  these  rows  of  cells  are 
continuous  with  the  cords  of  liver  cells. 

There  are  certain  sequential  and  incidental  changes  in 
other  viscera  and  in  other  parts  of  the  body  that  are 
more  or  less  characteristic  and  constant  accompaniments 
of  atrophic  cirrhosis  and  deserve  consideration. 

The  spleen  is  usually  enlarged  and  it  may  attain  twice 
or  even  three  times  its  normal  size.  This  enlargement  is 
usually  ascribed  to  passive  hyperaemia,  and  yet  the 
claims  of  Oestreich  are  frequently  quoted.  Prom  the 
study  of  a  number  of  cases  he  was  led  to  believe  that  tlie 
enlargement  is  mainly  of  an  inflammatory  character  and 
that  during  the  early  stages  of  the  cirrhosis  the  pulp  of 
the  spleen  undergoes  an  hyperplasia  which  may  persist, 
or  later  suffer  induration  or  atrophy.  Oestreich  believes 
that  the  splenitis  is  due  to  the  same  irritants  as  those 
which  produce  the  cirrhosis,  and,  like  Ackermann,  he  is 
of  the  opinion  that  they  may  reach  the  liver  by  the  ar- 
terial circulation. 

The  absence  of  valves  in  the  portal  vein  and  its  branches 
facilitates  collateral  circulation,  which,  however,  is  sel- 
dom if  ever  completely  established;  and,  in  consequence 
of  this,  peculiar  and  interesting  alterations  result.  The 
classical  so-called  "  caput  Medusae  "  is  perhaps  of  more 
clinical  significance  but  certainly  not  more  interesting 
than  some  of  the  more  deeply  seated  disturbances  of  the 
circulation  and  blood-vessels,  that  owe  their  origin  to  a 
similar  cause.  The  writer  once  met  with  multiple  dila- 
tations of  the  mesenteric  veins  in  a  necropsy  held  at  the 
Cook  County  Hospital  in  Chicago,  upon  the  body  of  a 
man  who,  previously  to  his  death  from  atrophic  cirrhosis, 
had  suffered  from  numerous  intestinal  hemorrhages. 
The  dilatations  were  located  at  the  junction  of  the  mes- 
entery and  bowel,  were  usually  circular  in  contour,  varied 
in  size  from  a  buck-shot  to  a  small  hickory  nut,  and  were 
most  numerous  in  the  upper  part  of  the  bowel,  decreas- 
ing in  frequency  toward  the  colon.  Many  of  these  had 
ruptured  into  the  bowel  and  formed  false  diverticula; 
others  were  filled  with  dark  blood  or  thrombi  and  looked 
not  unlike  a  string  of  small  grapes  that  formed  a  fringe 
to  the  intestine  at  its  mesenteric  attachment. 

Dilated  and  tortuous  veins  occur  in  all  the  ligaments 
of  the  liver ;  in  the  round  ligament  a  dilated  vein  is  oc- 
casionally found  as  large  as  the  finger.  In  the  lower  end 
of  the  oesophagus  dilated  veins  are  practically  always 
present  in  marked  cases  of  atrophic  cirrhosis.  Stockton, 
of  Buffalo,  has  pointed  out  an  important  connection  be- 
tween ascites  and  the  establishment  of  collateral  circula- 
tion in  that  the  latter  may  prevent  the  occurrence  of  the 
former.  Such  an  influence  of  dilated  oesophageal  veins 
in  compensating  for  the  obstructed  portal  circulation  has 
also  been  emphasized  by  Preble,  who,  in  a  valuable  con- 
tribution to  the  literature  of  cirrhosis,  analyzes  sixty 
cases  of  fatal  gastro-intestinal  hemorrhage  due  to  cirrho- 
sis. He  found  that  of  these,  only  six  per  cent,  showed 
ascites,  enlarged  spleen,  and  subcutaneous  abdominal 
varices. 

Icterus  may  occur  with  atrophic  cirrhosis,  and  not  only 
is  the  color  of  the  liver  thereby  modified  but  the  adipose 
tissue  and  lining  membranes  of  the  heart  and  blood-ves- 
sels are  also  tinted  yellow. 

Fibrous  adhesions  about  the  liver  are  not  uncommon. 
Associated  with  ascites  there  are  frequently  osdema  and 
serous  atrophy  of  the  subperitoneal  and  perinephric  adi- 
pose tissue.  Catarrhal  infiammations  of  the  stomach  and 
intestines  are  also  frequent  in  atrophic  cirrhosis,  and  in 
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the  kidneys  there  is  often  found  an  interstitial  infiamma- 
tion  comparable  to  that  in  the  liver. 

The  diminution  in  length  of  the  small  intestine  is  a  se- 
quel to  atrophic  cirrhosis  that  many  authors  fail  to  men- 
tion ;  from  the  usual  7  to  8  metres,  the  length  is  reduced 


Fig.  3324.— T)rawlng  (rom  a  Section  o(  Atrophic  Cirrhosis,  after  the  Re- 
moval of  the  Parenchyma  and  Elastic  Tissue  by  Digestion.  Through 
the  centre  a  vertical  band  of  white  fibrous  tissue  extends,  and  on 
either  side  the  reticulum,  which  is  also  increased,  Is  well  shown. 
(From  the  collection  of  Dr.  Oliver,  of  Chicago,) 

to  5  or  6  metres  or  even  less.  Gratia  mentions  one  case  in 
which  it  was  reduced  to  3.55  metres.  The  colon  is  also 
shortened  and  both  large  and  small  bowel  undergo  a  dim- 
inution in  calibre.  The  mesentery  also  becomes  short- 
ened. These  changes  in  the  alimentary  canal  and  the 
mesentery  are  worthy  of  further  investigation. 

Hypertrophic  Cin'hosis. — On  account  of  its  infrequent 
occurrence  and  the  fewer  opportunities  for  studying  it, 
less  is  known  about  this  form  of  cirrhosis  than  about  the 
preceding.  According  to  Hanot  hypertrophic  cirrhosis 
occurs  in  young  and  feeble  men,  beginning  with  an  at- 
tack of  pain  in  the  right  hypochondrium  and  being  as- 
sociated with  symptoms  of  disturbed  digestion.  After 
two  or  three  such  attacks  jaundice  appears  and  gradually 
increases.  There  are  few  other  symptoms ;  attacks  of 
indigestion  and  pain  are  accompanied  by  enlargement  of 
the  liver  and  spleen,  and  both  viscera  finally  attain 
enormous  sizes. 

The  liver  weighs  from  2  to  4  kgm. ;  it  is  finely  granu- 
lar externally,  but  on  the  whole  it  is  smooth  when  con- 
trasted with  the  liver  of  atrophic  cirrhosis.  Fibrous 
adhesions  may  exist,  binding  it  to  the  diaphragm,  peri- 
toneum, or  neighboring  viscera.  The  size  of  the  liver 
causes  displacement  of  the  costal  arch  and  ribs  on  the 
right  side  forward  and  outward,  and  an  increased  width 
of  the  lower  part  of  the  thorax.  Its  lower  margin  is 
often  to  the  left  of  the  umbilicus  and  below,  and  in  con- 
tact with  the  crest  of  the  ilium  on  the  right  side.  The 
color  of  the  organ  is  usually  yellowish-green  or  dark  olive 
green  or  mottled  with  patches  of  both.  The  biliary  chan- 
nels are  all  patent,  so  far  as  the  gross  examination  goes. 
The  lobular  markings,  viewed  externally  or  on  the  cut 
surface,  are  obscure  or  indistinguishable  and  in  their 
place  are  innumerable  small,  rounded,  and  irregular  ele- 
vations; occasionally  these  are  not  at  all  striking  and 
both  the  external  surface  and  that  exposed  by  sectioning 
may  be  quite  smooth.  The  consistency  of  the  liver  is 
increased. 

While  the  changes  in  the  minute  anatomy  of  the  liver 
are  quite  different  from  those  ordinarily  found  in  atrophic 
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cirrhosis,  it  would  nevertheless  be  hazardous  in  all  cases 
to  attempt  to  distinguish  the  two  forms  of  cirrhosis  froin 
one  another  by  the  histologic  alterations  alone ;  occasional 
examples  would  prove  very  puzzling  (Fig.  3225).  In  typ- 
ical instances  the  limitations  of  the  lobules  may  be  located 
by  the  interlobular  vessels  and  bile  ducts,  although  some 
difiBculty  may  be  experienced  in  finding  all  the  familiar 
landmarks.  The  most  marked  characteristics  are  the 
remarkable  proliferation  of  the  bile  ducts,  the  radially 
arranged  growth  of  connective  tissue  from  the  periph- 
eries toward  the  centres  of  the  lobules,  the  failure  of  the 
portal  veins  to  become  involved  in  the  granulation  tis- 
sue, and  the  general  absence  of  perilobular  hyperplasia 
of  the  stroma.    The  borders  of  the  lobules  are  notched 


primarily  to  an  infection  that  invades  the  liver  by  way 
of  the  bile  ducts. 

The  enlargement  of  the  spleen,  which  may  reach  a 
weight  of  1  kgra.  or  more,  is  due  to  an  hyperplasia  of  the 
lymphoid  tissue.  The  general  nutrition  is  maintained 
for  a  long  time  in  this  form  of  cirrhosis,  cachexia  rarely 
appearing  until  the  disease  has  been  established  for  sev- 
eral years.  Ascites,  if  present  at  all,  makes  its  appear- 
ance toward  the  end ;  it  may  be  entirely  absent  and  is 
never  considerable  in  amount.  The  entire  course  of  the 
Illness  may  extend  over  a  period  of  from  five  tO|  ten 
years. 

Obstructive  Biliary  Girrliosis.—The  extrahepatic  ducts 
may  be  obstructed  in  various  ways.    Following  the  gen- 
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Fig.  3225.— Hypertropbic  Cirrliosis.  The  band  ot  tissue  shown  at  1  is  interlobular  connective  tissue ;  there  is  a  lobule  to  the  right  of  this  and 
one  to  the  left ;  at  2  is  the  central  vein  o(  the  latter,  ana  below  2  are  numerous  small  groups  of  liver  cells  isolated  from  the  main  part  of 
the  lobule  by  intralobular  extension  of  small  bands  of  embryonal  connective  tissue.    (Dr.  Le  Count's  specimen.) 


with  small  processes  of  connective  tissue  which,  extend- 
ing into  the  lobules,  separate  more  or  less  completely 
single  liver  cells  or  groups  of  them  from  their  respective 
cords  and  columns.  Such  isolated  liver  cells  often  con- 
tain bile  pigment  in  rounded  and  club-shaped  masses  or 
branching  plugs  moulded  to  the  shape  of  the  biliary 
canaliculi.  These  isolated  liver  cells  are  directly  con- 
tinuous with  the  newly  grown  bile  ducts.  These  last 
formations  are  very  numerous,  and  from  the  small  size 
of  some  of  them  it  is  difficult  to  believe  that  they  possess 
distinct  channels.  Around  the  larger  bile  ducts  there 
are  both  the  mature  and  the  hyaline  forms  of  connective 
tissue,  in  excess  of  the  normal  amount,  and  also  granula- 
tion tissue  and  collections  of  leucocytes  (Heineke).  The 
liver  cells  are  but  slightly  altered ;  the  great  increase  in 
size  and  weight  of  the  organ,  it  has  been  suggested,  may 
be  due  to  an  increase  in  the  parenchyma ;  be  this  as  it 
may,  it  is  certain  that  hyperplastic  cirrhosis  would  be  a 
more  appropriate  name  than  the  one  in  present  use. 

The  etiology  of  this  form  of  cirrhosis  is  not  definitely 
known,  but  tlaere  is  a  general  disposition  to  connect  the 
process  with  the  pericholangitis  which  constitutes  such 
a  conspicuous  feature  of  its  minute  anatomy.  The  view 
at  present  held  by  the  French  school  of  pathologists  is 
that  hypertrophic  cirrhosis,  or  Hanot's  cirrhosis,  is  due 


eral  law  that  the  parenchyma  of  the  gland  disappears 
when  its  excretory  canal  is  closed,  cirrhosis  of  the  liver 
takes  place  as  an  accompaniment  of  atrophy  of  the  gland 
tissue  proper.  Such  cirrhoses  may  follow  congenital 
absence,  malformation,  or  occlusion  of  the  bile  ducts. 
Death  occurs  before  any  considerable  shrinkage  has  taken 
place,  for  the  livers  of  such  infants  are  found  greatly  en- 
larged, firm,  deeply  jaundiced,  granular  externally,  and 
quite  resistant  to  the  knife. 

Histologic  examination  reveals  an  interlobular  cirrhosis 
with  extensive  formation  of  embryonic  biliary  channels. 
It  is  not  known  whether  the  cirrhosis  is  due  to  the  obstruc- 
tion to  the  outflow  of  the  bile  or  to  the  same  causes  that 
produced  the  malformation  of  the  ducts  in  these  cases. 

That  cirrhosis  would  ultimately  occur  Is  borne  out  both 
by  experiments  upon  animals  and  by  the  cases  reported 
in  which  cirrhosis  affected  one  lobe  in  which  calculi  have 
been  found  obstructing  the  corresponding  branch  of  the 
hepatic  duct. 

Ford  has  collected  the  cases  of  obstructive  biliary  cir- 
rhosis that  have  accumulated  in  medical  literature  since 
the  compilation  of  Mangelsdorfl  in  1882.  He  was  able 
to  find  twenty-one  and  to  these  he  added  three. 

As  concerns  the  pathological  anatomy  and  histology  of. 
this  form  of  cirrhosis,  there  is  less  to  mark  it  as  a  distinct 
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form  than  is  found  in  the  etiology  and  clinical  course  of 
the  affection.  The  liver  may  be  greatly  enlarged  or  it 
may  approach  in  size  and  appearance  the  ordinary  atro- 
phic cirrhosis ;  it  should  be  remembered,  however,  that, 
in  the  latter,  icterus  is  usually  absent  entirely  or  at  least- 
is  not  marked;  whereas  in  obstructive  biliary  cirrhosis 
the  liver  will  be  deeply  pigmented.  A  further  difference 
in  the  morbid  anatomy  is  afforded  by  the  occurrence  of 
numerous  biliary  retention  cysts  in  the  obstructive 
form ;  these  are  usually  small,  rarely  larger  than  a  pea, 
frequently  smaller,  and  contain  dark  green  or  inspissated 
bile.  In  this  form  of  cirrhosis  the  extrahepatic  ducts 
are  dilated  and  in  any  given  case  the  obstruction  might 
be  still  demonstrable. 

The  liver  is  often  found  enlarged  in  obstructive  biliary 
cirrhosis,  and  in  two  of  those  considered  by  Ford  (one 
reported  originally  by  Boinet)  it  weighed  over  4  kgm. 
It  is  hard,  rough  externally,  and  adherent  to  the  sur- 
rounding structures. 

It  is  cut  with  difficulty  and,  in  addition  to  the  retention 
cysts  mentioned,  the  cut  surface  shows  an  increase  in  con- 
nective tissue.  If  the  cases  did  not  run  such  an  acute 
course  it  is  likely  that  the  resemblance  to  LaSnnec's  cir- 
rhosis would  prevail  in  all  cases ;  as  it  is,  however,  there 
is  a  great  similarity  to  the  hypertrophic  biliary  cirrhosis 
of  Hanot.  The  appended  table,  taken  from  the  article 
by  Ford,  illustrates  well  the  differences  between  the  two 
as  well  as  some  further  analogies  between  obstructive 
biliary  cirrhosis  and  atrophic  cirrhosis.  There  is  no  doubt 
that  this  form  of  cirrhosis  is  worthy  of  consideration  as  a 
distinct  morbid  entity. 


Symptoms. 


Course  ol  disease 

General  health 

Emaciation 

Loss  of  weight 

Intermission  of  symptoms. 

Fever 

Anorexia 

Good  appetite 

Vomiting 

Jaundice 

Clay-colored  stools 

Bile-stained  urine 

Enlargement  of  liver 

Contraction  of  liver 

Ascites 

(Edema  of  extremities 

Caput  Medusas 


Hanoi's  cirrhosis. 


Chronic 

Good 

Slow 

Slow 

Common 

Common 

Rare 

Common 

Rare 

Slight  at  first,  increasing. 

Rare 

Common 

Common 

Rare 

Rare 

Rare 

Rare 


Obstructive 
cirrhosis. 


Acute. 

Poor. 

Rapid. 

Rapid. 

Does  not  occur. 

Rare. 

Common. 

Rare. 

Common. 

Deep  from  the 

first. 
Constant. 
Constant. 
Common. 
Common. 
Common. 
Common. 
Common. 


Pigmenta/ry  Cirrhosis. — In  1891  Welch  described  a  con- 
dition of  cirrhosis  due  to  the  presence  of  particles  of  coal. 
Numerous  small  black  specks  and  streaks  were  visible  both 
externally  and  on  the  cut  surface;  they  were  scattered 
at  irregular  intervals  of  not  more  than  0.5  to  1  mm. ; 
around  many  of  them  the  liver  possessed  a  grayish  color, 
although  the  prevailing  color  was  yellowish-brown. 

The  chemical  examination  of  the  pigment  revealed  no 
difference  between  it  and  the  coal  pigment  found  so  com- 
monly in  the  lungs  and  bronchial  lymph  glands.  The 
histologic  examination  showed,  as  the  prevaihng  condi- 
tion, the  presence  of  rounded  masses  of  fibrous  tissue 
averaging  from  one-sixth  to  one-eighth  the  diameter  of  a 
liver  lobule;  they  were  located  most  frequently  in  the 
interlobular  tissue  and  were  composed  of  dense  fibrous 
tissue.  These  fibrous  patches  were  also  found  within 
the  lobules  and  surrounding  the  central  veins ;  they  were 
so  numerous  that  with  low  powers  of  the  microscope 
many  were  seen  to  be  present  in  any  single  field.  They 
all  contained  large  amounts  of  black  coal  pigment. 

The  cirrhosis  differed  greatly  from  any  of  the  ordmaiy 
forms  in  the  circumscribed  and  focal  character  of  the 

lesions. 

Welch  named  the  condition  "  cirrhosis  hepatis  anthra- 
cotica,"  and  references  to  his  description  are  often  met 
with  in  the  literature  of  cirrhosis  of  the  liver.  As  an 
etiological  and  pathological  entity  this  variety  deserves 
recognition. 


Another  form  of  cirrhosis  due  to  deposits  of  pigment 
has  attracted  considerable  attention  within  recent  years, 
and  it  possesses  the  merit  of  manifesting  clinical  charac- 
teristics, in  addition  to  etiological  and  pathological  feat- 
ures, that  serve  to  distinguish  it;  it  is  the  pigmentary 
cirrhosis  of  bronzed  diabetes. 

In  a  necropsy  held  by  me  in  the  Cook  County  Hospital 
upon  a  case  of  this  character  the  liver  weighed  3.7  kgm. 
and  was  at  once  remarkable  for  its  color,  a  yellowish- 
brown  or  ochre-yellow— a  pigmentation  never  simulated 
by  the  biliary  pigments.  There  were  no  tints  of  green 
present.  The  liver  had  preserved  its  form ;  the  external 
surface  was  finely  granular;  the  consistence  markedly 
increased ;  and,  on  the  surfaces  exposed  by  sectioning,  the 
lobules  were  plainly  distinguishable,  projecting  shghtly 
above  the  surface  and  surrounded  by  reddish  or  darker- 
colored  sunken  stroma.  The  gall  bladder  was  distended 
by  thick  dark  bile  and  the  ducts  were  patulous. 

This  case  has  been  reported  in  full  by  Condon,  and  at 
the  time  of  its  publication  it  was  the  third  necropsy  upon 
this  form  of  cirrhosis  recorded  in  America.  The  liver  in 
the  case  reported  by  Opie  answered  to  a  very  similar  de- 
scription, as  will  be  seen  by  the  following: 

"  Weight  2,370  gm.  The  surface  is  of  a  deep  reddish - 
brown  color  of  a  peculiar  character,  resembling  that  of 
iron  rust.  The  surface  of  the  left  lobe,  more  markedly 
than  that  of  the  right,  is  superficially  nodular  and  puck- 
ered, presenting  in  moderate  degree  the  appearance  of  a 
hob-nail  liver.  On  section  islands  of  lighter  brown  par- 
enchyma, representing  one  or  several  lobules,  are  sur- 
rounded by  fibrous  stroma  of  a  deeper  brown  color. 
Sparsely  scattered  are  opaque  yellowish-white  areas, 
often  1.5  mm.  across.  The  gall  bladder,  distended  by 
thin  green  bile,  measures  13  cm.  in  length." 

The  histological  changes  in  this  form  of  cirrhosis  are 
truly  remarkable  on  account  of  the  excessive  amount  of 
hiEmatogenous  pigment  present  everywhere.  The  points 
Where  it  is  accumulated  in  greatest  amount  are  in  the 
fibrous  tissue,  but  large  amounts  also  occur  in  the  liver 
cells,  in  the  endothelial  cells  of  the  capillaries,  and  in 
Kupffer's  cells;  it  is  also  found  entirely  free.  Newly 
formed  bile  ducts  occur  in  the  cicatricial  "tissue  as  well  as 
in  embryonal  blood-vessels.  The  perilobular  type  of  cir- 
rhosis is  followed  for  the  main  part,  but  the  groups  of 
segregated  liver  cells  are  often  smaller  than  lobules. 

Whatever  may  be  the  final  outcome  of  the  present 
speculations  as  to  the  relationship  between  the  general- 
ized ha3mochromatosis,  the  diabetes,  and  this  form  of 
cirrhosis,-— for  all  three  usually  occur  together, — it  is 
proper  to  consider  this  form  of  cirrhosis  a  distinct  type  of 
disease  of  the  liver  in  its  pathogenesis,  morbid  anatomy, 
and  histology. 

A  most  thorough  review  of  the  entire  subject  has  been 
made  by  Anschutz ;  in  it  he  analyzes  twenty -four  cases. 
Different  theories  have  been  advanced  by  the  different 
writers.  One  view  .is,  that  the  diabetes  is  primary,  and 
that  hemolysis  and  pigmentation,  with  interstitial  in- 
flammations in  various  viscera,  occur  secondarily ;  some 
of  the  adherents  to  the  foregoing  theory  believe  that  the 
pigment  is  formed  where  it  is  found,  while  others  main- 
tain that  it  is  deposited  there  subsequently  to  its  forma- 
tion. Other  writers  have  advanced  the  proposition  that 
the  haemolysis  is  primary,  the  diabetes  resulting  from 
pigmentary  cirrhosis  of  the  pancreas,  and  the  cirrhosis  of 
the  liver  from  the  deposition  of  pigment  there.  "  It  may 
be  stated  that  the  deposition  of  pigment  in  the  liver  is 
now  universally  regarded  as  the  existing  cause  of  the 
liver  changes  "  (Futcher). 

A  cirrhosis  due  to  pigmentation  has  also  been  described 
in  malarial  infections;  but,  since  considerable  pigmenta- 
tion may  take  place  without  any  marked  cirrhosis  in  mal- 
arial infections  of  a  chronic  type  and  in  malarial  ca- 
chexia, the  origin  of  the  cirrhosis  occasionally  met  with 
has  been  questioned.  The  pigment  is  deposited  in  the 
endothelial  cells  and  in  Kupffer's  cells,  but  is  rarely 
found  within  the  liver  cells;  and  since  a  prerequisite  for 
the  development  of  a  cirrhosis  seems  to  be  a  destruction 
of  the  parenchyma  cells,  a  cirrhosis  of  the  liver  due  to 
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the  depositioa  there  of  pigment  formed  during  malarial 
infections  may  justly  be  considered  rare. 

Other  Forms  of  Oirrlwais. — Certain  other  forms  of  cir- 
rhosis possess  a  distinct  etiology  and  some  a  definite  his- 
tology, but  few  of  these  at  the  same  time  have  associated 
syndromes  or  morbid  anatomy  that  would  permit  of  their 
recognition  either  clinically  or  at  post-mortem  examina- 
tions. An  exception  to  this  statement  perhaps  occurs  in 
the  coarsely  nodular  cirrhosis  due  to  syphilis,  which  in 
some  instances  is  associated  with  gummata. 

The  cirrhosis  of  congenital  syphilis  has  been  described 
as  diffuse  and  "pericellular"  in  type.  The  cirrhosis 
caused  by  long-standing  passive  hypersBmia,  which  is 
in  reality  much  more  uncommon  than  is  generally  sup- 
posed, possesses  a  distinct  histology ;  this  was  well  illus- 
trated by  a  case  studied  in  the  Pathological  Laboratory 
of  Rush  Medical  College  by  Mr.  Dryer,  whose  report 
was  embodied  in  the  article  by  Herrick  on  "  Periearditic 
Pseudo- Cirrhosis  of  the  Liver." 

The  liver  weighed  3,335  gm.,  and,  aside  from  the  very 
evident  cirrhosis,  showed  miliary  tubercles  and  foci  of 
nodular  hyperplasia.  Although,  in  the  gross  inspection 
of  the  liver,  there  were  no  signs  to  indicate  the  patho- 
genesis of  the  cirrhosis,  the  study,  by  serial  sections,  of 
the  minute  anatomy  revealed  the  fact  that  the  prolifera- 
tion of  connective  tissue  was  most  marked  about  the 
central  veins,  and  that  from  here  the  lobules  and  inter- 
lobular structures  were  involved. 

The  descriptions  of  Parmentier  do  not  make  it  appar- 
ent that  "  cirrhose  cardiaque  "  could  be  easily  recognized 
from  its  gross  anatomy  alone. 

The  termination  of  acute  yellow  atrophy  in  "  multiple 
nodular  hyperplasia  "  has  afforded  opportunity  for  many 
publications  and  lengthy  discussions ;  for  the  most  part 
they  have  been  directed  to  the  relationship  of  the  so-called 
"  adenoma  "  formations  to  tumor  growth,  rather  than  to 
that  which  such  processes  of  regeneration  bear  to  cir- 
rhosis. 

Finally,  there  is  mentioned  in  some  text-books  a  form 
of  cirrhosis,  "Glissonian  cirrhosis,"  that  has  been  sup- 
posed to  have  its  origin  in  a  perihepatitis. 

The  insufficient  grounds  upon  which  such  ideas  have 
rested  is  well  shown  by  NichoUs  in  his  recent  monograph 
on  "Chronic  Inflammation  of  the  Serous  Membranes." 
After  a  careful  consideration  of  all  the  published  cases 
of  chronic  perihepatitis  ("Zuckergussleber")  NichoUs 
writes :  "  Our  recorded  cases  clearly  prove  that  cirrhosis 
of  the  liver  is  by  no  means  a  frequent  accompaniment  of 
hyaline  perihepatitis."  E.  R  Ze  Count. 
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LIVER,  DISEASES  OF  :  CIRRHOSIS.    (II.  CLINICAL). 

— The  classical  division  into  two  classes :  (1)  Portal  cir- 
rhosis (synonyms:  Laennec's  cirrhosis,  hob-nailed  liver, 
atrophic  cirrhosis)  and  (2)  biliary  cirrhosis  (synonyms': 
Hanot's  cirrhosis,  hypertrophic  biliary  cirrhosis)  will  be 
preserved  here,  but  with  the  distinct  explanation  that  the 
clear-cut  distinction  which  the  two  terms  seem  to  imply 
cannot  always  be  made  out,  as  the  symptoms  of  the  two 
varieties  run  into  each  other  almost  inextricably  in  many 
of  the  cases.  However,  the  two  classes  named  above  en- 
able us  theoretically  better  to  understand  the  disease. 

1.  Portal  or  Atrophic  Cirrhosis. — The  symptoms 
of  the  first  stage  are  not  at  all  characteristic  of  the  dis- 
ease, but  are  due  to  the  action  upon  the  stomach  and  in-  " 
testines  of  the  most  frequent  cause  of  the  hepatitis,  i.e., 
alcohol.  There  may  be  morning  retching  or  vomiting, 
with  discharge  of  mucus,  in  conjunction  with  other 
symptoms  of  gastric  catarrh,  such  as  loss  of  appetite, 
nausea,  sensations  of  weight  and  distention  after  meals, 
gaseous  eructations,  disagreeable  taste  in  mouth,  tempo- 
rary and  slight  elevations  of  temperature,  irregularity  of 

the  bowels,— at  one  time  costive,  at  another  time  loose, 

a  tendency  to  hemorrhoids,  etc.  Perhaps  a  slightly  yel- 
lowish color  of  the  conjunctivae  may  be  noticed  from 
time  to  time.  Examination  may  elicit  tenderness  in  the 
epigastrium  and  sensitiveness  over  the  liver,  which  by 
percussion  and  palpation  may  be  found  somewhat  en- 
larged. These  symptoms  are  obstinate,  and  yield  only 
slightly  to  treatment,  and  when  such  is  the  case  in  a  per- 
son who  has  for  a  long  period  of  time  been  addicted  to 
alcohol,  our  suspicions  may  be  aroused  as  to  the  presence 
of  cirrhosis  of  the  liver  in  an  early  stage. 

The  second  stage,  as  the  morbid  process  in  the  liver 
progresses,  presents  a  very  definite  train  of  signs  and 
symptoms  which  are  due  to  (1)  the  portal  obstruction 
and  (3)  the  impairment  of  the  hepatic  function  brought 
about  by  the  destruction  of  the  liver  cells. 

1.  The  obstruction  to  the  portal  capillaries,  so  soon  as 
the  collateral  circulation  is  not  suflScient  to  carry  the 
portal  blood  to  the  heart,  produces  serious  symptoms. 
There  is  a  chronic  hypersemia  of  the  gastro-intestinal 
tract  causing  an  intensification  of  the  already  existing 
gastric  and  intestinal  symptoms  (as  above).  Ascites 
makes  its  appearance  in  at  least  eighty  per  cent,  of  the 
cases,  and  it  may  be  the  first  symptom  noticed  by  the 
patient.  It  is  usually  slow  in  development,  but  may  as- 
sume enormous  proportions  so  soon  as  the  collateral  cir- 
culation becomes  inadequate  to  carry  the  portal  blood  to 
the  heart.  This  collateral  circulation  is  given  by  Osier 
as  follows:  "1.  The  accessory  portal  system  of  Sappey, 
ot  which  important  branches  pass  in  the  round  and  sus- 
pensory ligaments  and  unite  with  the  epigastric  and 
mammary  systems.  These  vessels  are  numerous  and 
small.  Occasionally  a  single  large  vein  (parumbilical)  or 
several  smaller  ones  may  run  from  the  left  division  of 
the  portal  vein,  m  the  round  ligament,  alongside  the  ob- 
lit(.'rated  umbilical  vein,  to  the  umbilicus,  where  they 
communicate  with  the  epigastric  system.  There  mav  be 
produced  about  the  navel  a  large  bunch  of  varices 'the 
so-called  caput  Medusa.     Other  branches  of  this  system 
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occur  in  the  gastro-epiploic  omentum,  about  the  gall 
bladder,  and,  most  important  of  all,  in  the  suspensory 
ligament.  These  latter  form  large  branches,  which  anas- 
tomose freely  with  the  diaphragmatic  veins,  and  so  unite 
with  the  vena  azygos.  2.  By  the  anastomosis  between 
the  oesophageal  and  gastric  veins,  the  veins  at  the  lower 
end  of  the  oesophagus  may  be  enormously  enlarged,  pro- 
ducing varices  which  project  on  the  mucous  membrane. 
3.  The  communications  between  the  hemorrhoidal  and 
inferior  mesenteric  veins.  The  freedom  of  this  communi- 
cation is  verjr  variable.  4.  The  veins  of  Retzius,  which 
unite  the  radicles  of  the  portal  branches  in  the  intestines 
and  mesentery  with  the  inferior  vena  cava  and  its 
branches,  to  which  system  beloAg  the  whole  group  of  re- 
troperitoneal veins.  CEdema  of  the  legs  and  feet,  of  the 
external  genitals,  and  of  dependent  parts  of  the  abdomi- 
nal walls  is  frequent  in  the  later  stages  of  the  disease,  and 
is  due  to  tlie  pressure  of  the  distended  abdominal  con- 
tents upon  the  veins  coming  from  the  lower  extremities, 
as  well  as  to  the  enfeeblement  of  the  general  circulation, 
and  malnutrition  of  the  patient. " 

Hemorrhages  may  take  place  from  the  gastro-intestinal 
tract  at  anj-  time,  either  from  the  stomach  or  from  the  in- 
testine. The  smaller  ones  are  probably  due  to  the  burst- 
ing of  congested  capillaries.  Larger  hemorrhages  are  due 
to  the  ulceration  or  rupture  of  one  of  the  varicose,  dilated 
veins  lying  in  the  cardiac  end  of  the  stomach  and  the 
lower  part  of  the  oesophagus.  The  hemorrhage  may  be 
very  profuse  and  quickly  fatal.  Epistaxis  and  cutaneous 
hemorrhages  may  occur  later  in  the  disease.  Hemor- 
rhoids are  frequent  and  readily  bleed.  The-gastro-intes- 
tinal  hemorrhages  often  give  temporary  relief  to  the 
digestive  disturbances.  Pain  and  tenderness  over  the 
region  of  the  liver  and  spleen  may  also  be  complained  of 
at  various  times,  and  these  attacks  are  doubtless  due  to 
attacks  of  local  peritonitis.  Pain  may  also  be  referred 
to  the  angle  of  the  scapula,  and  to  the  tip  of  the  right 
shoulder.  An  adequate  explanation  of  these  referred 
pains  cannot  be  given  at  the  present  time  (Schaefer). 
There  is  no  fever  in  this  variety  of  cirrhosis,  and  when 
present,  it  is  due  to  complications.  The  spleen  is  en- 
larged in  all  but  one-quarter  of  the  cases,  and  is  probably 
caused  by  not  only  the  portal  obstruction,  but  also  by  the 
absorption  of  toxins  from  the  intestinal  tract. 

2.  Symptoms  referable  to  disturbed  hepatic  function. 
In  pure  portal  or  atrophic  cirrhosis  jaundice  is  not  the 
rule,  and,  if  present,  is  usually  Hght  and  due  to  the  duo- 
denal catarrh.  Digestive  disturbances  become  more  ex- 
treme, and  malnutrition  and  loss  of  flesh  and  strength  are 
pronounced.  The  patient  becomes  nervous  and  irritable. 
The  heart's  action  is  enfeebled,  the  respiration  labored 
and  accelerated,  in  part  from  the  elevated  condition  of  the 
diaphragm  due  to  the  abdominal  distention.  The  urine 
is  often  diminished  in  amount,  and  presents  an  abundance 
of  urates  and  sometimes  bile  pigment.  The  urea  may  be 
found  decreased.  Albumin  and  casts  indicate  coincident 
disease  of  the  kidneys.  In  rare  instances  it  may  contain 
sugar.  The  condition  of  the  blood  is  not  characteristic. 
There  is  no  increase  in  the  leucocytes,  no  extensive 
diminution  either  of  the  haemoglobin  or  of  the  number  of 
the  red  corpuscles,  but  epistaxis  and  petechia  m  connec- 
tion with  the  general,  as  opposed  to  the  portal,  circula- 
tion would  seem  to  indicate  that  the  blood  is  either  ot 
poor  quality,  or  else  contains  toxic  substances  capable 
of  producing  degeneration  of  the  capillary  walls.  _  The 
occasional  occurrence  of  oedema  preceding  ascites  is  an- 
other indication  of  this  toxic  or  impoverished  condition 

of  the  blood.  ,        j,  .   .       j 

Physical  Ewamiiiation.— There  maybe  a  faint,  and  per- 
haps recurrent,  yellowish  tint  of  the  conjunctivse  and 
skin,  or  this  latter  has  an  earthy,  ashen  look,  and  is  dry 
and  scaly,  often  with  eruptions.  The  venules  on  the 
nose  and  cheeks  are  distended.  The  face  assumes  a 
characteristic  appearance.  It  is  thm,  the  eyes  are 
sunken,  and  the  malar  bones  are  very  prominent.  Ihe 
tongue  is  dry  and  coated.  The  distended  abdomen  con- 
trasts sharply  with  the  greatly  emaciated  chest  The 
navel  protrudes,  and  the  superficial  capillaries  and  vems 


are  prominent  (caput  Medusffi).  CEdema  of  the  extremi- 
ties is  likely  to  appear.  The  physical  signs  of  ascites  are 
usually  typical.  There  may  be  some  tenderness  over  the 
liver  and  spleen.  These  two  organs  may  not  be  palpable 
until  paracentesis  is  performed,  when  the  liver  may  be 
found  moderately  enlarged  (in  the  early  stages  or  when 
combined  with  fatty  infiltration),  or,  what  is  more  char- 
acteristic, small,  hard,  nodular,  and  contracted.  The  edge 
of  the  spleen  is  readily  felt,  and  the  organ  may  be  doubled 
or  tripled  in  size,  and  is  dense.  There  may  be  a  systolic 
functional  murmur  at  the  apex  of  the  heart,  and  a  venous 
hum  in  the  epigastrium. 

Complications  may  coexist  and  give  appropriate  phys- 
ical signs  and  symptoms,  such  as  pleurisy  with  effu- 
sion, emphysema,  endocarditis,  myocarditis,  pericarditis, 
arteritis,  cirrhotic  nephritis,  chronic  pachj'meningitis, 
tuberculosis,  peripheral  neuritis,  thrombosis  of  the  portal 
vein,  etc. 

Course,  Duration,  and  Prognosis. — After  ascites  or 
hemorrhages  have  made  their  appearance,  the  course  is 
usually  rapid,  and  the  end  is  reached  within  a  year.  In 
many  cases  the  course  may  be  protracted  over  a  long 
period,  or  even  altogether  arrested  in  a  few  cases,  if  the 
diagnosis  be  made  early,  the  causes  avoided,  and  the 
treatment  initiated  before  the  alterations  have  become 
considerable.  Death  usually  results  from  intercurrent 
disease  or  from  progressive  exhaustion.  In  not  a  few 
cases  cerebral  symptoms  occur  suddenly  —  delirium, 
stupor,  convulsions,  coma,  and  death. 

2.  Htpektkophic  Cihkhosis. — This  so-called  biliary 
cirrhosis  is  a  distinct  disease,  and  in  typical  cases  presents 
many  points  of  marked  contrast  with  the  preceding  va- 
riety. In  the  first  place,  while  in  the  majority  of  cases 
there  is  a  definite  history  of  hard  drinking,  yet  from  the 
fact  that  in  other  cases  there  is  no  such  history,  we  must 
conclude  that  alcohol  is  not  always  the  immediate  cause. 
There  is  increasing  evidence  in  favor  of  regarding  this 
form  as  definitely  of  infectious  origin.  There  is  often  a 
history  of  gall  stones,  or  of  obstruction  of  the  duct  from 
other  causes.  Then,  again,  the  greater  number  of  cases 
occur  in  young  adults.  The  early  symptoms  do  not 
amount  to  more  than  a  general  failure  of  health,  loss  of 
appetite,  slight  weakness,  and  perhaps  a  sensation  of 
weight  in  the  right  hypochondrium.  The  onset  of  jaun- 
dice is  often  the  first  real  symptom.  With  this  thei-e  is 
frequently  a  series  of  attacks  of  pain  in  the  region  of  the 
liver,  with  tenderness,  and  with  each  of  these  attacks  the 
jaundice  becomes  more  marked.  Jaundice  increases  and 
persists  throughout  the  course  of  the  disease.  The  num- 
ber of  leucocytes  in  the  blood  may  be  found  increased. 
The  abdomen  enlarges,  as  a  result  o"f  the  increased  size  of 
the  liver,  whose  surface  is  smooth  and  indurated.  The 
liver  remains  large  throughout  the  disease  and  does  not 
contract.  The  jaundice  is  commonly  intense,  but  bile  is 
very  rarely  absent  from  the  stools.  Ascites  and  hemor- 
rhages are  either  entirely  absent  or  else  shght.  There  are 
no  evidences  of  portal  obstruction .  These  patients  are  lia- 
ble to  severe  attacks  of  gastro-duodenitis  with  jaundice, 
attended  with  fever  and  cerebral  symptoms.  These  at- 
tacks are  often  fatal.  Enlargement  of  the  spleen  is  very 
common  throughout  the  disease.  The  occurrence  of 
fever  is  an  important  feature  of  the  disease,  being  thus 
unlike  portal  cirrhosis.  There  is  often  an  afternoon  rise 
of  temperature  which,  during  the  severe  attacks,  may  run 
high,  to  assume  a  hectic  type  suggestive  of  hepatic  ab- 
scess or  pylephlebitis.  These  attacks  behave  like  a  bad 
obstructive  jaundice,  although  the  hepatic  and  common 
bile  ducts  are  pervious.  The  patients  have  pain  over  the 
liver,  vomiting,  constipation,  intense  and  increasing 
jaundice,  high  fever,  emaciation,  rapid  pulse,  delirium, 
convulsions,  coma,  and  death. 

The  prognosis  is  unfavorable,  but  yet  in  many  cases  the 
course  of  the  disease  is  slow,  and  in  some  it  is  arrested 
altogether,  the  patients  having  no  symptoms,  although 
the  cirrhosis  still  exists.  ,1^-1 

The  diagnosis  is  often  difficult.  Gradual  and  continued 
jaundice  without  cause,  continuing  for  a  long  time,  asso- 
ciated with  persistent  enlargement  of  the  liver  and  spleen 
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without  symptoms  of  portal  obstruction  (absence  espe- 
cially of  ascites  and  gastro-intestinal  hemorrhages),  and 
occurring  particularly  in  a  non-alcoholic  subject,  points 
with  some  degree  of  certainty  to  hypertrophic  cirrhosis 
of  the  liver.  It  must  .not  be  forgotten,  however,  that  in 
portal  cirrhosis  severe  jaundice  may  exceptionally  be 
found,  and  that  ascites  and  gastro-intestinal  hemorrhages 
may  likewise  exceptionally  occur  in  biliary  cirrhosis; 
consequently  in  some  cases  it  may  be  impossible,  because 
of  the  inability  to  distinguish  which  of  the  two  varieties 
lies  before  us,  or  whether  both  forms  do  not  exist  together, 
to  say  more  than  that  a  cirrhosis  of  the  liver  is  present. 

Treatment — 1.  Medicrtl  Treatment.  We  will  consider 
the  two  varieties  of  cirrhosis  together.  We  must  in  tlie 
first  place  endeavor  to  ascertain  and  treat  the  cause  of 
the  cirrhosis.  In  all  cases  alcohol  must  be  strictly 
avoided,  as  well  as  irritating  articles  of  food,  such  as 
spices,  coffee,  etc.  A  malarial  patient  should  be  re- 
moved to  a  non-malarial  climate.  The  syphilitic  patient 
should  be  given  inunctions  of  mercury  and  large  doses 
of  potassium  iodide.  Secondly,  we  have  to  treat  what- 
ever produces  impairment  of  health  and  a  tendency  to 
death,  so  far  as  lies  in  our  power.  The  diet  should  be 
plain,  simple,  but  ample  for  the  maintenance  of  strength. 
Chronic  gastritis  is  to  be  treated  in  the  usual  way,  i.e., 
by  prescribing  a  milk  diet  for  a  time  if  the  disturbance 
of  the  digestion  be  severe,  then  a  careful  regulation  of 
the  diet,  all  forms  of  starchy  and  saccharine  food  being 
reduced  to  a  minimum  to  avoid  fermentation  and  flatu- 
lence. Green  vegetables  and  fruit  (potatoes  being 
avoided),  beans,  peas,  eggs,  boiled  fish,  and  fresh  lean 
meat  may  be  eaten  if  well  borne ;  so  also  may  stale  bread, 
especially  Graham  bread.  Lavage  of  the  stomach  will 
be  found  indispensable  in  most  of  the  cases.  Plenty  of 
fresh  air  and  moderate  exercise  should  be  secured.  The 
patient  should  avoid  nervous  anxiety  and  fatigue  and  be 
carefully  protected  from  cold  and  wet. 

Certain  drugs  may  be  found  useful.  Bitter  tonics  and 
acids  may  stimulate  the  appetite,  and  the  milder  prepara- 
tions of  iron  may  be  used  to  overcome  anaemia.  Potassi- 
um iodide  may  be  given  with  tlie  slender  hope  of  prevent- 
ing further  formation  of  connective  tissue.  Chloroform 
water,  bismuth,  and  magnesia  are  of  use  for  the  nausea 
and  vomiting  induced  by  the  catarrh  of  the  stomach, 
while  bismuth,  salol,  thymol,  and  peppermii^t  water  are 
to  be  recommended  for  the  relief  of  flatulence.  The 
bowels  are  to  be  regulated  by  salines,  rhubarb,  aloes,  or 
calomel.  Except  in  the  later  stages  of  the  disease,  or 
when  hemorrhage  takes  place,  diarrhoja,  if  not  too  pro- 
fuse, need  not  be  checked  by  medicine.  If  this  be  neces- 
sary, bismuth  subuitrate,  the  mineral  acids,  kraraeria, 
catechu  are  perhaps  the  most  efficient.  These  patients  do 
not  bear  opium  well.  Hemorrhage  from  the  stomach  or 
intestines  is  best  relieved  by  ice,  morphine,  and  absolute 
rest.  Ergot  is  of  doubtful  value.  It  may  also,  in  some 
cases,  be  necessary  to  give  drugs  which  will  increase  the 
production  of  bile.  Ascites  is  the  condition  for  which 
effective  treatment  is  eventually  demanded.  At  its  on- 
set or  to  prevent  re-accumulation  after  tapping,  we  may 
use  cathartics  (magnesium  sulphate,  compound  jalap 
powder),  diaphoretics  (heat),  diuretics  (bitartrate  of  pot- 
ash, diuretin,  or  a  combination  of  calomel,  digitalis,  and 
squill),  abdominal  electricity  and  massage.  Tapping 
eventually  becomes  necessary  to  overcome  the  abdominal 
distention,  and  it  ought  not  to  be  delayed.  It  should  be 
repeated  as  often  as  is  necessary  to  relieve  distress  from 
pressure.  In  some  cases  on  record  the  ascites  has  not  re- 
turned after  a  few  tappings,  but  this  result  we  may  not 
ordinarily  expect,  since  in  most  cases  it  is  to  be  regarded 
merely  as  a  means  of  adding  to  the  immediate  comfort  of 
the  patient,  because  the  fluid  usually  quickly  returns 
The  quantity  of  fluid  removed  at  one  tiine  may  be  as 
high  as  ten  quarts.  Pleuritic  effusion  will  require  aspir- 
ation, and  that  possibly  repeatedly.  Toward  the  end  of 
life  alcohol  may  be  necessary  as  a  stimulant,  and  its  use 
should  be  advised  without  question. 

2.  Surgical  Treatment.     Additional  proof  has  been  pro- 
duced during  the  past  two  years  to  the  effect  that  the 
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establishment  of  a  collateral  circulation  by  operation  will 
greatly  benefit  the  patient  suffering  from  cirrhosis  of  the 
liver  with  ascites.  The  operative  procedure,  which  is  to 
be  earned  out  with  the  strictest  aseptic  precautions,  is 
described  in  detail  in  the  article  entitled  Liver,  Diseases 
of:  Surgical  T'reatment.  The  reader  is  therefore  referred 
to  this  article  for  further  information  on  the  subject. 
Although  up  to  the  present  time  the  mortality  of  such 
surgical  treatment  has  been  somewhat  heavy,  it  is  fair  to 
assume  that  when  the  patients  are  turned  over  to  the  sur- 
geon for  operation  at  an  earlier  stage,  i.e.,  before  they 
have  reached  the  last  stages  of  toxaemia,  the  results  will 
make  a  better  showing. 

Clarence  Arthur  Me  Williams. 

LIVER,  DISEASES  OF:  FATTY  INFILTRATION 
AND  FATTY  DEGENERATION— There  are  two  varie- 
ties of  fatty  liver:  (1)  fatty  infiltration,  (3)  fatty  degener- 
ation. During  life  it  is  impossible  to  be  absolutely  cer- 
tain which  variety  exists.  However,  clinical  experience 
makes  us  fairly  certain  of  our  diagnosis,  since  we  know 
that  a  history  of  phosphorus  poisoning  indicates  degen- 
eration, while  the  history  of  over-indulgence  in  food  and 
drink  with  resulting  obesity  suggests  very  strongly  in- 
filtration. It  is  possible  for  fatty  infiltration  and  degen- 
eration to  be  present  in  the  same  case.  These  two  con- 
ditions are  distinguished  by  microscopical  and  chemical 
means.  In  most  tissues  fatty  degeneration  shows  itself 
by  the  occurrence  of  small  drops  of  fat  which  show  no 
tendency  to  run  together,  while  in  infiltration  large  drops 
are  usually  formed.  There  are  exceptions  to  this  rule, 
however,  as  large-sized  drops  are  found  in  fatty  degener- 
ation of  the  renal  epithelium  and  in  liver  cells  in  phos- 
phorus poisoning  and  in  acute  yellow  atrophy  of  the 
liver. 

It  is  only  in  tissues  like  those  of  the  liver,  which  nor- 
mally act  as  storehouses  of  fat  and  also  frequently  under- 
go degeneration,  that  much  difficulty  is  encountered.  It 
is  often  difficult  to  decide  how  much  fat  has  been  pro- 
duced on  the  spot  by  disintegration  of  the  cell  albumen, 
and  how  much  has  been  deposited  from  the  blood. 

According  to  Perls,  chemical  analysis  shows  that  in 
fatty  infiltration  there  is  a  much  greater  quantity  of  fat 
than  in  fatty  degeneration.  It  proves  that  in  fatty  de- 
generation there  is  a  diminution  of  the  solid  (non-fatty) 
matter,  that  is,  of  the  albumen,  while  the  amount  of 
water  in  the  liver  remains  normal.  In  fatty  infiltration, 
on  the  other  hand,  the  fat  is  increased  mainly  at  the  ex- 
pense of  the  water,  the  watery  constituents  of  the  liver 
falling  from  77  to  50  per  cent.,  while  the  amount  of  non- 
fatty  solid  matter,  albumen,  remains  about  the  same. 
William  Hunter,  in  vol.  iv.  of  Allbutt's  system,  states  that 
in  phosphorus  poisoning  the  percentage  of  fat  is  as  high 
as  30,  water  60,  and  non-fatty  tissue  10  per  cent.,  while 
in  acute  yellow  atrophy  tiie  fat  per  cent,  is  only  4.2, 
water  80.5,  non-fatty  substance  15.3.  The  normal  liver, 
accordmg  to  him,  contains  about  3  per  cent,  of  fat,  76 
per  cent,  of  water,  and  31  per  cent,  of  non-fatty  sub- 
stance. On  post-mortem  examination,  if  the  other  fat- 
containing  tissues  of  the  body,  such  as  the  epicardium, 
mesentery,  epiploic  appendages  and  subcutaneous  con- 
nective tissue,  show  an  abnormal  amount  of  fat,  it  is  very 
likely  that  the  liver  will  show  an  infiltration. 

Fatty  liver  may  be  classified  as  dietetic,  cacluetic,  in- 
fectious, and  to.ric. 

Dietetic— U  is  well  known  that  the  liver  is  normally 
one  of  the  fat  repositories  of  the  body ;  physiologically 
there  is  a  certain  amount  of  fat  in  the  liver  cells.  This 
does  not  interfere  at  all  with  the  function  of  the  liver. 
When  this  infiltration  becomes  excessive,  it  is  patholog- 
ical. It  is  difficult  to  draw  the  line  between  physiolog- 
ical and  pathological  fat  infiltration.  The  latter  may 
occur  in  gluttons  and  drunkards  and  those  leading  a 
sedentary  life.  Infants  who  are  overfed,  espeeially  with 
a  food  containing  an  excess  of  s,ugar,  show  a  fatty  liver. 

LacJiectic—lt  is  rather  a  paradoxical  fact  that  the  vari- 
ous cachexias— in  which  there  is  marked  emaciation- 
show  a  fatty  liver.     Among  these  cachexias  the  tubercu- 
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lous  affections  of  lungs,  bones,  joints,  and  lymphatics 
are  especially  to  be  mentioned ;  also  carcinomata  of  vari- 
ous organs,  chronic  suppurations,  sucli  as  bone  disease, 
old  bedsores,  chronic  dysentery,  and  chronic  ansemia,  in- 
cluding leukaemia  and  chlorosis. 

Infectious. — In  the  various  acute  infectious  fevers  fatty 
liver  is  found. 

Toxic. — Patty  degeneration  is  found  in  poisoning  by 
phosphorus,  arsenic,  mercury,  camplior,  chloroform,  and 
certain  vegetable  fungi.  Phosphorus  poisoning  is  the 
best  example  of  this  variety.  Since  the  enactment  of 
stringent  measures,  enforcing  the  use  of  a  more  insoluble 
and  less  poisonous  form  of  phosphorus  in  the  manufac- 
ture of  lucifer  matches  in  the  United  States  and  Eng- 
land, this  form  of  poisoning  is  much  less  common  than 
formerly.     It  is  still  occasionally  seen  in  Austria. 

Fatty  degeneration  is  observed  in  the  liver  as  a  result 
of  venous  congestion  ("  fatty  nutmeg  liver  "),  and  it  is  also 
observed  in  the  neighborliood  of  carcinomatous  abscesses 
and  in  cirrhosis. 

Patty  degeneration  of  the  new-born,  so-called  Buhl's 
disease,  has  been  described ;  so  also  has  an  acute  fatty  de- 
generation occurring  in  puerperal  women. 

Explanation  of  Infiltration  and  Degeneration. — The 
dietetic  form  is  due  to  an  under-combustlon  of  the  fat— 
which  may  or  may  not  be  taken  into  the  system  in  ex- 
cess. Indigestion,  with  a  sluggish  flow  of  bile  (which 
normally  carries  fat  from  the  liver),  helps  to  explain  tliis 
fact.  If  large  quantities  of  alcohol  are  consumed,  the 
oxygen  is  used  in  burning  this  up,  leaving  the  fat  to  be 
stored  up  in  the  liver. 

In  the  cacJiectic  form,  of  which  that  occurring  in  pul- 
monary tuberculosis  is  the  most  striking  example,  there 
is  deficiency  of  oxygen,  due  primarily  to  the  lung  disease, 
and  secondarily  to. the  fact  that  the  functional  capacity 
of  the  tissues  and  organs  has  suffered  in  proportion  to 
the  disease.  An  anaemia  is  also  present,  so  that  less  oxy- 
gen is  carried  in  the  blood  stream.  The  fat  present  in 
the  blood  of  consumptives  may  come  partly  from  the 
food,  partly  from  the  breaking  up  of  the  albumen  of  the 
organism,  and  in  part  is  taken  up  from  the  disappearing 
adipose  tissue.  The  combustion  of  fat  is  incomplete  and 
it  Is  stored  up  in  the  liver.  „    ,     ,     , 

Toxic— y^hen  present  in  the  fluids  of  the  body  phos- 
phorus produces  the  gravest  changes  in  the  metamorpho- 
sis of  tissues:  the  consumption  of  oxygen  and  the  excre- 
tion of  carbonic  acid  are  diminished;  at  the  same  time 
an  increase  in  the  decomposition  of  albumen  occurs 
The  fat  arises  from  the  decomposition  of  albumen,  and 
lies-  in  the  liver  uncombusted,  because  of  a  lack  of  oxy- 

^™«fe.<40M«.— This  fatty  degeneration  is  attributable  to 
the  poisons  of  the  infectious  diseases,  as  well  as  to  the 
high  temperature  associated  with  them. 

In  fatty  nutmeg  liver  of  heart  disease,  there  is  an  un- 
der-combustion  of  the  fat  produced  in  the  liver  cells,  by 
reason  of  lack  of  oxygen.  „        i     „^a    m 

MoKBiD  Anatomy.— The  liver  is  usually  enlaiged,  it 
may  be  twice  the  size  of  the  normal  organ.  It  may  oc^ 
casionally  be  smaller  than  norma  ,  and  is  then  usually 
associated  with  Laennec's  cirrhosis..  It  is  pale  ye  low 
soft  and  doughy  when  warm,  showing  a  permanent  pit- 
dngof  the  surfice  after  pressure.  The  edge  is  usually 
rounded  and  blunt.  On  section,  a  film  of  grease  adheres 
to  the  blade  In  the  degeneration  of  phosphorus  poison- 
ing the  outlnes  of  the  liver  cells  are  indistinct,  the  nuclei 
do  not  stain,  and  a  finely  granular  detritus  or  large  fat 

'THP^or  InrsLa-There  are  no  characteris«c 
symptoms  of  this  condition.  There  may  be  a  feelmg  of 
fuSess^nd  pressure  in  the  region  of  the  hver  and  the 
tomach.  In  some,  especially  tuberculous  cases,  the  dis^ 
tress  caused  by  the  liver  may  be  severe.  The  aiea  ol 
1  ver  dulness  is  usually  enlarged,  and  on  palpation  the 
blunt  edee  of  the  liver  can  be  felt  below  the  margin  of 
the  ribs  In  cases  of  infiltration  the  liver  is  not  sensitive 
to  pressure,  but  lin  the  degeneration  of  phosphorus  poi- 
soning it  may  be  exquisitely  tender. 


Prognosis. — This  depends  upon  the  prognosis  of  the 
fundamental  disease.  In  itself  fatty  liver  does  not  tend 
to  shorten  life. 

Tkeatmbnt. — It  is  directed  to  the  causative  disease, 
with  no  especial  reference  to  the  condition  of  the  liver. 
If  the  fundamental  disease — as,  for  instance,  obesity — is 
benefited,  the  liver  will  improve  with  the  rest  of  the 
tissues  of  the  body.  James  Mae  Arneill. 

LIVER,  DISEASES  OF  :  GALL  STONES.  See  Gall 
Bladder  and  Oall  Ducts,  etc. ,  and  Concretions. 

LIVER,  DISEASES  OF  :  HYPER/EMIA.— (Congestion 
of  the  Liver.)  A  more  or  less  persistent  increase  in  the 
volume  of  the  blood  in  the  liver  constitutes  hypereemia, 
and  is  pathological,  in  contradistinction  to  that  tempo- 
rary physiological  Increase  which  occurs  during  the  pe- 
riod of  digestion. 

When  the  hypersemia  is  due  to  an  increased  afflux  of 
blood,  it  is  termed  a  flwxion ;  when  to  a  diminished 
efllux,  a  congestion.  An  actiiie  hypersemia  signifies  a  sud- 
den determination  of  blood  to  the  organ,  or  a  fluxion, 
made  manifest  by  definite  acute  symptoms;  it  usually 
subsides  without  structural  changes  in  the  viscus.  A 
repetition  of  such  an  hyperemia,  and  especially  with  an 
increased  volume  of  blood  in  the  hepatic  artery,  leads  to 
the  gradual  development  of  interstitial  hepatitis  or  cir- 
rhosis. A  'passive  hyperasmia,  diminished  efflux,  is  de- 
veloped slowly,  with  few  accompanying  symptoms  until 
after  structural,  changes  which  usually  occur,  have  taken 
place. 

An  active  hypersemia  is  essentially  acute;  a  passive, 
chronic.  Some  passive  hypersemias,  however,  occur  in 
a  short  space  of  time,  as  in  the  form  that  accompanies 
a  large  pleural  effusion. 

Mechanical  hypersemia,  active  or  passive,  is  caused  by 
an  obstruction  to  the  outlet  of  blood,  and  this  obstruction 
may  be  seated  in  the  vena  cava,  the  heart,  or  the  pulmo- 
nary circulation. 

It  is,  however,  wellnigh  impossible  to  separate  the 
various  forms  of  hypersemia  by  hard-and-fast  lines,  and 
clinically  it  suffices  to  consider  hyperaemias  as  either  ac- 
tive or  passive— which  terms  are  practically  synonymous 
with  acute  and  chronic  congestion  of  the  organ.     The 
difficulty  of  accurate  subdivision  arises  from  the  fact  that 
the  various  forms  blend.     Three  sets  of  vessels  are  in- 
volved in  the  occurrence  of  congestion.     The  congestion 
due  to  over-repletion  in  the  hepatic  veins  differs  in  form 
and  behavior  from  that  due  to  portal  fulness.     The  two 
forms  are  readilv  distinguished  by  a  consideration  of  the 
primary  causal  factors.     To  distinguish  the  hypersemia 
which  is  due  to  an  excess  in  the  portal  system  of  veins, 
from  that  which  is  dependent  upon  a  fulness  of  the  hepa- 
tic artery,  is  clinically  impossible  and  scarcely  practicable. 
Etiology.— Active     hypersemia,     acute    congestion. 
The  ingestion  of  stimulating  food  and  drink  causes  active 
hypersemia.     When  alcohol,  fermented  liquors,    spices, 
and  rich  foods  are  taken  frequently  or  in  excess,  espe- 
cially by  delicate  persons  who  lead  a  sedentary  life,  the 
normal  congestion  associated  with  digestion  becomes  ex- 
cessive and  more  or  less  permanent.     Musgrove  (Medical 
liecord,  1903)  considers  the  over-indulgence  m  highly 
seasoned  articles  of  diet  as  seen  in  the  East,  and  the  con- 
sequent hypersemia  of  the  liver,  to  be  directly  contribu- 
tory to  the  frequency  of  hepatic  abscess.    Residents  in  hot 
climates,  with  or  without  such  indulgence,  are  particu- 
larly prone  to  attacks  of  hepatic  congestion ;  hence  Mg/i 
temperature  has  been  considered  a  causal  factor     budden 
checking  of  the  perspiration,  a  severe  and  sudden,  or  a 
prolonged,  chill  or  repetition  of  chills,  is  followed  quite 
frequeStly  by  active  hyperemia.     Persons  livmg  in  a 
malarious  region  are  liable  to  attacks  of  hepatic  as  we  1 
as  of  splenic,  congestion.     During  the  seasons  when  mal 
aria  is  rife,  or  when  the   changes  in  temperature  are 
sudden  and  extreme,  the  disease  is  most  liable  to  occur. 
Congestion  of  the  liver  is  found,  too,  m  many  infectious 
diseases,  as  relapsing  fever,  yellow  f^ver,  epidemic  cere- 
brospinal  meningitis,   and  scarlet   and  typhus  fevers. 
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After  traumatism,  a  determination  of  blood  to  the  in- 
jured area  of  hepatic  tissue  is  always  observed.  It  is 
said,  also,  that  hypersemia  of  the  liver  occurs  in  scurvy. 

Th^  suppression  of  customary  discharges,  especially  of 
blood,  causes  fluxion  to  the  liver.  .Cessation  of  the  men- 
ses at  the  menopause,  or  by  cold  or  nervous  influence, 
and  arrest  of  the  hemorrhages  of  uterine  disease  from 
various  causes,  are  not  uncommonly  followed  by  attacks 
of  hepatic  congestion.  So,  also,  congestion  of  this  organ 
not  infrequently  follows  the  stanching  of  hemorrhoidal 
bleeding. 

It  is  said  that  habitual  constipation  induces  passive 
congestion  of  the  liver.  It  is  difficult  to  prove,  yet  it 
can  readily  be  surmised  as  possible  that  paralysis  of  the 
sympathetic  nerve  causes  torpor  of  the  hepatic  circula- 
tion. It  is  true  that  we  see  in  some  diseases — as  tubercu- 
lous peritonitis,  in  which  the  contents  of  the  abdomen  are 
jumbled  into  a  mass  and  the  sympathetic  ganglia  are  de- 
generated— a  hypercemia  of  the  liver;  a  condition,  how- 
ever, which  could  be  explained  by  the  assumption  that 
the  portal  capillaries  are  obstructed.  As  Thierfelder  sug- 
gests, the  congestion  associated  with  diabetes  mellitus 
may  be  due  to  paresis  of  the  abdominal  sympathetic. 
The  sluggishness  of  the  circulation,  which  occurs  in  per- 
sons who  exercise  sparingly,  is  markedly  seen  in  the 
stasis  that  occurs  in  the  liver. 

Active  or  acute  congestion  of  the  liver,  therefore,  is 
liable  to  occur  in  persons  of  sedentary  habits,  without 
muscular  vigor,  who  are  high  livers  and  reside  in  hot 
climates.  It  should  not  be  forgotten,  however,  that  its 
occurrence  in  temperate  climates,  though  of  comparative 
infrequency,  is  yet  not  very  rare.  A  chill,  or  sudden 
checking  of  perspiration,  is  a  frequent  exciting  cause. 
Malaria  is  most  commonly  observed,  of  all  diseases,  to 
excite  an  attack.  Hepatic  congestion  occurs  most  fre- 
quently in  the  autumn,  and  usually  affects  individuals  of 
middle  life. 

The  most  important  and  frequent  causes  of  hypersemia 
of  the  liver,  whether  in  temperate  or  in  tropical  climates, 
are  mechanical.  The  forms  of  heart  disease  which  cause 
backing  of  the  blood  into  the  venous  system — such,  for 
example,  as  cardiac  dilatation  and  mitral  and  tricuspid 
valvular  disease— are  attended  by  hepatic  congestion. 
In  emphysema,  interstitial  pneumonia,  and  atelectasis, 
the  venous  flow  is  obstructed.  The  form  of  congestion 
is,  under  these  circumstances,  passive.  Tumors  of  the 
mediastinum,  aneurisms,  thrombosis  and  tumors  of  the 
inferior  vena  cava,  effusions  in  the  pleura,'  pressing 
upon  or  bending  the  vena  cava,  also  cause  hepatic  con- 
gestion. 

Symptomatology. — It  is  manifest  that  the  symptoms 
of  hypersemia  of  the  liver  differ  according  to  the  cause. 
Moreover,  they  are  Intermingled  with  the  symptoms  that 
belong  to  the  respective  causal  factors.  In  mechanical 
hypersemia,  for  instance,  the  symptoms  of  obstructive 
heart  or  lung  disease  are  present,  along  with  those  of 
hepatic  congestion.  In  active  hypersemia  the  hepatic 
symptoms  are  less  complicated,  and  serve  as  a  type  of 
the  acute  form. 

After  a  chill,  excesses  in  diet,  or  exposure  to  high  tem- 
perature, complaints  of  pain  in  the  liver,  and  of  weight 
and  fulness  in  the  right  hypochondrium,  are  made.  The 
pain  may  extend  to  the  right  shoulder,  is  constant  and  as- 
sociated with  tenderness  of  the  liver,  and  is  excited  by 
palpation  along  the  margin  of  the  ribs.  Febrile  reaction, 
not  marked,  attends  the  attack  for  two  or  three  days, 
while  general  malaise  is  marked.  At  the  same  time  a  bad 
taste  in  the  mouth,  a  tongue  heavily  coated  with  a  yel- 
lowish material,  nausea,  thirst,  anorexia,  epigastric  ful- 
ness, flatulency,  and  often  vomiting,  are  present.  The 
bowels,  at  first  torpid,  are  relieved  by  diarrhoea.  A 
gastro-intestinal  catarrh  usually  accompanies  the  hepatic 
congestion,  in  which  case  vomiting  and  diarrhoea  are  more 
frequent.  The  ejecta  from  the  stomach  are  composed  of 
the  food,  an  acid,  glairy  mucus,  and  bile-stained  watery 
fluid.  The  stools  are  clay-colored  and  pasty,  or  watery, 
acid,  and  greenish,  or  dark-colored.  Often  there  is  some 
dyspnoea,  and  the  so-called  liver  cough  is  present.    Head- 


ache, usually  frontal,  accompanies  the  attack,  and  is  as- 
sociated with  vertigo. 

On  physical  examination  the  liver  is  found  to  be 
enlarged,  extending  two  or  three  inches  below  the  mar- 
gin of  the  ribs.  Its  edge  is  rounded,  elastic,  and  smooth 
on  palpation. 

In  a  day  or  two  the  conjunctivse  become  yellowish, 
and  even  a  light  degree  of  general  jaundice  supervenes. 
The  jaundice  is  due  to  associated  catarrh  of  the  gall  ducts, 
or  to  pressure  on  them  by  the  engorged  vessels.  Languor 
and  debility  continue  for  some  time,  while  melancholy 
and  hypochondriasis  commonly  occur.  The  countenance, 
at  first  flushed,  or  if  the  pain  is  severe,  anxious  and 
pinched,  grows  sallow  and  worh. 

The  urine  is  scanty  and  high-colored.  It  contains  an 
excess  of  urates,  some  bile  pigment  if  there  is  jaundice, 
and  often  small  amounts  of  albumin  and  sugar  (func- 
tional albuminuria  and  glycosuria).  The  presence  of 
these  ingredients  may  be  Intermittent,  and  may  vary 
with  the  diet. 

If  the  hypersemia  persists,  the  overloaded  state  of  the 
portal  vessels  results  in  sluggish  absorption  of  the  prod- 
ucts of  digestion  and  over-repletion  of  the  vessels  of 
the  gastro-intestinal  mucous  membrane.  A  true  catarrh 
of  the  tract  arises,  and  is  all  the  more  aggravated  and 
persistent  on  account  of  the  vascular  stasis.  Its  symp- 
toms replace  largely  those  of  congestion.  In  passive 
and  mechanical  hypersemia,  this  catarrh  is  most  marked. 
In  these  forms  the  liver  is  large,  more  firm,  but  less  ten- 
der on  palpation.  Its  size,  in  hypersemia  due  to  obstruc- 
tion, is  variable.  Depletion  by  a  purgative,  or  removal 
or  relief  of  the  cause  (cardiac  dilatation,  etc.),  would  re- 
duce it,  and  a  recurrence  of  the  cause  would  again  be 
followed  by  enlargement.  This  temporary  change  char- 
acterizes mechanical  hypersemia.  An  enlarged,  con- 
gested liver  may  be  temporarily  increased  in  size  by  sud- 
den obstruction  in  some  other  area  of  the  blood  circuit. 
A  pneumonia  or  a  pleural  effusion  may  thus  aggravate 
the  hepatic  engorgement,  and  in  turn  be  aggravated  by 
the  old  liver  disease. 

The  stasis  in  the  hepatic  circulation  may  be  so  extreme 
as  to  cause  over-fulness  in  the  portal  vessels  and  second- 
ary enlargement  of  the  organs  In  that  area. .  An  ascites, 
out  of  proportion  to  the  general  anasarca  usually  present, 
will  arise,  the  spleen  becomes  enlarged,  and  the  hemor- 
rhoidal vessels  are  dilated.  The  secondary  phenomena 
are  more  probable  if  the  changes  incident  to  overgrowth 
of  the  cellular  tissue  of  the  liver  ensue.  In  this  class  of 
cases  the  liver  is  diminished  in  size,  and,  if  palpable,  is 
very  firm  and  hard. 

CouKSE,  Duration,  and  Prognosis. — The  course  and 
duration  are  largely  determined  by  the  cause.  An  active 
congestion  of  the  liver  will  subside  usually  in  from  two 
to  three  weeks.  The  subjective  symptoms  are  often  re- 
moved, while  enlargement  of  the  organ  may  continue  for 
some  time.  Congestions  of  the  liver  which  originate  on 
the  portal  side  of  the  hepatic  circulation  are  more  ame- 
nable to  treatment,  and  last  a  shorter  time,  than  the  con- 
gestions on  the  hepatic  side.  The  latter  are  due  to 
chronic  heart  and  lung  disease,  and  in  their  varying 
course,  now  better,  now  worse,  depend  upon  the  primary 
causal  agency.  The  prognosis,  likewise,  depends  on  the 
cause.  When  the  liver  becomes  enlarged  from  conges- 
tion, and  subsequently  undergoes  marked  atrophy,  the 
prognosis  of  the  hepatic  trouble  is  serious,  and  it  in  tuni 
renders  more  grave,  day  by  day,  the  primary  disease. 
Care  must  be  exercised  not  to  mistake  the  initial  conges- 
tion of  true  cirrhosis  for  simple  hypersemia.  An  active 
congestion  of  a  liver,  in  which  the  anatomical  structures 
are  abnormal  from  previous  disease,  is  serious  and  may 
fatally  terminate  a  slow  cirrhosis  or  a  fatty  liver. 

Diagnosis.— The  diagnosis  is  usually  easy,  but  the 
condition  cannot  be  clearly  recognized  unless  the  causal 
influences  previously  mentioned  be  evident.  In  addition 
to  the  cause,  the  shape  and  size  of  the  liver,  the  gastro- 
intestinal catarrh,  the  condition  of  the  urine,  and  the 
signs  of  secondary  portal  obstruction,  must  also  be  con- 
sidered. 
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Morbid  Anatomy  and  Pathology. -Before  advanced 
secondary  changes  have  taken  place  the  liver  is  uniformlv 
enlarged.  The  enlargement  is  most  marked  in  the  thick- 
ness of  the  organ.  The  surface  is  smooth,  the  capsule 
transparent,  the  edges  are  thick  and  rounded  On  sec- 
tion, dark  blood  oozes  freely  from  the  vessels.  The  tissue 
is  soft  and  darker  in  color  than  normal.  The  vessels  are 
dilated ;  the  enlargement  of  the  hepatic  vein  in  the  acini 
IS  especially  distinct  in  passive  congestion,  though  a 
similar  increase  in  size  of  the  portal  vessels  occurs  when 
the  engorgement  is  limited  to  that  side  of  the  circulation 
Throughout  the  substance  of  the  organ  numerous  hemor- 
rhages are  seen.  On  microscopical  examination,  the  ves- 
sels are  seen  to  be  dilated  and  their  walls  thickened  by 
increased  cell  proliferation  and  the  migration  of  leuco- 
cytes. Atrophy  from  compres- 
sion of  the  hepatic  cells  is 
marked.  A  catarrh  of  the  mi- 
nute ducts  is  often  present. 

In  the  more  advanced  stages 
the  atrophy  of  the  cells  is  more 
marked,  pigmentation  and  fatty 
degeneration  of  the  cells  in  the 
portal  zone  are  present,  to  a 
great  degree,  and  the  cell  pro- 
liferation and  the  infiltration  of 
leucocytes  are  not  only  seen  in 
and  about  the  vessel  walls,  but 
also  between  the  hepatic  cells 
of  the  individual  acini.  New- 
formed  bile  ducts  are  frequently 
to  be  seen  in  the  new-formed 
connective  tissue.  This  is  due 
to  an  overgrowth  of  connective 
tissue,  or  to  greater  distinctness 
of  the  cells  on  account  of  de- 
struction of  the  hepatic  cells. 
A  liver  that  presents  such  histo- 
logical changes  is  called  the  nvt- 
meg  limr.  It  is  normal  in  size 
or  lessened,  firm  on  section. 
The  capsule  is  opaque,  and  the 
surface  and  interior  are  granular, 
the  latter  gorged  with  blood. 
The  acini  are  distinct,  the  cen- 
tral vein  much  dilated  and  dark 
in  color.  The  periphery  of  the 
lobule  Is  yellow,  the  centre  dark 
red.  The  term  "  nutmeg  "  is  ap- 
plied to  the  marbled  appearance. 

In  more  advanced  stages  the 
overgrowth  of  connective  tis- 
sue is  extreme,  and  leads  to  great  atrophy  and  pig- 
mentation of  the  gland  elements.  Crystals  of  hsematin 
are  observed  free  in  the  tissues.  The  liver  is  small,  very 
firm,  dark  red.  Such  is  the  liver  of  cyanotic  atrophy. 
The  same  macroscopical  appearances  are  seen  in  cyanotic 
induration,  but  the  increase  of  the  connective  tissue  is 
greater,  the  cells  are  more  degenerated,  and  the  vessels 
are  more  engorged.  These  advanced  changes  are  located 
in  the  region  of  the  hepatic  vein,  while  the  interstitial 
overgrowth  in  cirrhosis  begins  in  the  portal  veins. 

Treatment. — The  first  indication  to  be  met  is  the  re- 
moval or  amelioration  of  the  cause.  The  methods  to  be 
pursued  readily  suggest  themselves  to  the  physician  If 
he  possesses  a  knowledge  of  the  cause  and  mechanism 
of  the  congestion.  Thus,  the  diet  must  be  well  selected, 
and  bland,  non-stimulating  articles  are  to  be  given. 
Rich  foods,  pastries,  condiments,  sugars,  and  starches 
are  to  be  avoided.  Milk,  eggs,  beef-broth  and  beef- 
tea,  lean  meat,  succulent  vegetables,  and  acid  drinks 
are  required.  Systematic  exercise  is  essential,  especially 
in  sedentary  subjects.  Daily  walks,  horseback  riding, 
sailing,  are  all  good.  Horseback  riding  is  the  best.  A 
change  of  air,  especially  a  residence  by  the  sea,  is  often 
beneficial.  Bathing,  sponging,  and  douching  is  of  much 
service. 

The  acute  manifestations  are  best  treated  by  local  deple- 
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tion  with  morphine  given  internally  to  relieve  the  pain 
Wet-cups  over  the  liver,  and  leeches  in  the  same  area  or 
around  the  anus,  are  to  be  used.  If  the  pain  is  not  so 
severe,  mustard  plasters  are  stimulating  enough  and 
large  poultices  may  be  employed  subsequently.  Some 
tew  authorities  assert  that  the  engorgement  which  ensues 
IS  relieved  by  puncturing  the  liver  through  the  abdomi- 
nal walls  with  a  long  needle.  Though  long  ago  advo- 
cated, this  practice  has  never  been  in  vogue,  but  recently 
It  has  attracted  attention  by  the  advocacy  of  Dr  Georire 
Hurley.  ° 

To  assist  furtlier  in  the  depletion  of  the  hepatic  circu- 
lation, purgatives  are  indicated.  The  salines  are  of  great 
value.  Phosphate  of  soda,  Rochelle  salts,  citrate  of  mag- 
nesia, and  other  salines  may  be  used,  preference  being 


fiG.  3226.— Chronic  Congestion  ot  tlie  Liver.  (X  300  and  reduced.)  Complete  atrophy  of  the  liver 
cells  at  the  centre  of  a  lobule,  a,  Dilated  vena  centralis ;  6,  dilated  capillaries  flUed  with  blood  ; 
c,  portal  vein  surrounded  by  connective  tissue ;  d,  gall  ducts ;  e,  atrophied  liver  cells :  a,  nearly 
normal  liver  tissue.  (From  Delafleld  and  Prudden's  "  Handbook  of  Pathological  Anatomy  and 
Histology.") 

given  to  those  first  named.  If  there  is  much  nausea  or 
vomiting  it  may  be  relieved  by  small  doses,  from  one- 
sixteenth  to  half  a  grain,  of  calomel  frequently  repeated, 
taken  dry  on  the  tongue.  Some  practitioners  use  large 
doses  of  the  drug  at  once,  and  see  evidences  of  liver 
congestion  and  torpor  in  every  disease.  The  resinous 
cathartics  are  used  by  many,  podophyllin  being  the 
favorite. 

If  the  congestion  of  the  liver  be  due  to  cold  or  check- 
ing of  the  perspiration,  remedies  to  equalize  the  circu- 
lation must  be  administered.  Saline  diaphoretics  or 
Dover's  powder,  a  warm  bath  or  a  foot-bath,  aconite  or 
veratrum  to  quiet  the  circulation,  and  bromides  to  allay 
nervous  excitement,  are  indicated.  If  there  is  much 
pain,  small  doses  of  Dover's  powder  are  of  great  service, 
the  ipecac  which  this  preparation  contains  being  of  special 
utility.  In  malarious  districts,  large  doses  of  quinine 
are  used.  In  fact,  quinine  and  calomel  form  the  sheet- 
anchor  combination  for  many  practitioners.  High  tem- 
perature must  be  combated,  and  the  usual  remedies  to 
relieve  the  cardiac  and  pulmonary  affections  that  are 
the  primary  source  of  the  congestion  should  be  adminis- 
tered. 

There  are  two  drugs  that  have  acquired  a  great  repu- 
tation in  the  treatment  of  congestion  of  the  liver,  viz., 
muriate  of  ammonia  and  ipecacuanha.     Their  use  origi- 
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nated  in  the  East.  The  muriate  of  ammonia  is  given  in 
doses  of  from  gr.  x.  to  gr.  xxx.  every  four  or  six  hours, 
and  it  speedily  gives  relief.  Ipecacuanha  is  given  in  the 
same  way  as  in  the  treatment  of  dysentery.  The  patient 
must  be  at  rest,  and  the  dose  of  ipecac  should  be  preceded 
by  a  small  dose  of  laudanum  and  by  the  application  of  a 
mustard  plaster  to  the  epigastrium.  In  this  manner  vom- 
iting is  often  prevented.  From  thirty  to  sixty  grains  of 
the  drug,  every  four  or  six  hours,  are  given. 

Alkalies  are  of  great  service  in  congestion  of  the  liver. 
They  must  be  administered  well  diluted,  and  on  an 
empty  stomach.  It  is  advantageous  to  use  the  alkaline 
solution  hot,  and  to  sip  it  slowly.  The  natural  mineral 
waters  may  be  used.  Those  of  Vichy,  of  Ems,  and  of 
Carlsbad,  or  the  Hathorn  and  Congress  waters  of  this 
country,  are  indicated. 

The  so-called  grape-cure,  and  the  whey-cure,  were  at 
one  time  quite  in  vogue  in  Germany,  and  both  are,  no 
doubt,  of  great  value. 

Of  course,  the  patients  who  can  afford  it  will  be  much 
benefited  by  a  residence  at  the  springs,  taking  a  course 
of  the  waters  and  following  the  prescribed  diet. 

Some  cases  of  chronic  congestion  of  the  liver  refuse  to 
yield  to  the  system  of  treatment  just  indicated.  In  such, 
external  applications  over  the  surface  of  the  liver  are 
necessary.  The  compound  ointment  of  iodine  or  the 
biniodide  of  mercury  is  of  service.  Care  must  be  exer- 
cised to  secure  by  the  mercury  only  a  slight  ptyalism. 
Of  more  advantage  than  either  is  the  nitric-acid  pack  or 
bath.  An  ounce  of  the  acid  is  added  to  two  gallons  of 
water  and  cloths  saturated  with  the  solution  are  applied 
over  the  liver.  If  a  mixture  in  this  proportion  be  found 
too  strong  it  must  be  further  diluted  with  water.  It 
causes  extreme  itching  and  burning  or  pricking  of  the 
skin.  The  acid  bath  is  strongly  recommended.  Sir  Ron- 
ald Martin  directs  that  the  bath  should  be  composed  of 
two  ounces  of  strong  hydrochloric  acid  and  one  of  strong 
nitric  in  two  gallons  of  water,  at  a  temperature  of  98°  F. 
Both  feet  are  to  be  placed  in  the  bath ;  the  abdomen,  the 
hepatic  region,  the  axilla,  and  the  inner  sides  of  the  legs 
and  thighs  are  to  be  sponged  alternately,  or  the  abdomen 
may  be  swathed  in  flannel  saturated  with  the  fluid.  The 
process  is  to  be  repeated  jiight  and  morning  for  half  an 
hour.  The  fluid  should  be  kept  in  wooden  or  earthen 
vessels,  and  the  sponges  and  towels  kept  in  cold  water. 
The  quantity  of  fluid  may  last  for  five  or  six  days  by 
adding  each  day  a  pint  of  water  which  contains  the  pro- 
portionate amount  of  acid.  It  should  be  well  heated  to 
raise  the  temperature  of  the  entire  bulk  of  fluid. 

After  a  course  of  alkalies,  or  the  use  of  the  means  sug- 
gested above,  the  patient  is  enfeebled  and  the  digestion 
weak.  Tonics  are  therefore  now  indicated.  The  mineral 
acids,  quinine,  and  nux  vomica  are  the  best.  With  or  with- 
out gastric  disturbance,  the  chalybeate  alkaline  waters  are 
of  great  value.  Especially  after  a  course  at  the  "  springs, " 
an  after-course  should  be  taken  at  other  springs,  where  a 
stimulating  outdoor  life  and  tonic  waters  would  add  to 
the  vigor  of  the  patient.  In  this  period  of  convalescence 
the  diet  must  be  carefully  selected,  some  mild  wines  em- 
ployed, and  particular  attention  directed  to  the  regula- 
tion of  the  bowels  by  gentle  saline  laxatives. 

Addendum. 

The  writer  has  collected  some  interesting  lacts  concerning  hepatic 
aiseaae  io  a  study  of  all  the  cases  of  liver  disease  presented  to  the 
Pathological  Society  of  Philadelphia,  from  18.57  to  1861,  inclusive. .  The 
condition  of  the  liver  was  recorded  430  times--184  times  normal  and 
246  times  diseased.  In  10  instances  the  liver  was  congested,  in  cases 
in  which  death  occurred  from  accidental  causes.  The  subjoined 
table  indicates  the  proportionate  frequency  of  occurrence  of  conges- 
tion of  the  liver,  simple  and  nutmeg,  in  246  cases  of  liver  disease.  It 
is  of  Interest  to  note  that  in  36  cases  of  cardiac  disease  the  liver  was 
healthy  o  times,  the  seat  of  nutmeg  congestion  9,  and  of  simple  co?i- 
gestion,  4  times.  Nine  times  it  was  fatty ;  8  times  cirrhotic ;  1  the 
seat  of  red  atrophy  (due  to  congestion) .  Of  13  Instances  of  nutmeg 
congestion,  9  attended  cardiac  disease ;  1  chronic  pleurisy ;  2  car- 
cinoma (heart  weak) ;  and  1  chronic  diarrhoea.  The  liver  was  en- 
larged 8  times  in  13.  The  spleen  was  enlarged  6  times ;  healthy,  2 ; 
cirrhotic,  1;  not  mentioned,  4  times  in  the  13  cases.  The  kidneys 
were  congested  or  cirrhotic  in  10  of  the  13  cases.  Eleven  of  the  cases 
were  males ;  6  of  them  were  over  forty,  5  between  twenty  and  forty, 
and  2  under  twenty.  In  no  instance  were  symptoms  referable  to  the 
liver  recorded. 


Table  of  Relative  Fkequency  of  Alterations  of  Hepatic 
Structure  (Total  Number  op  Cases  Two  hundred  and 
forty-Six.) 

Variety.  No.  of  cases. 

Fatty ^ 

Carcinoma »1 

Cirrhotic g° 

Congestion 24 

Congestion,  nutmeg Ig 

Abscess 13 

Tuberculosis 9 

Syphilitic  gumma o 

Hydatid  disease | 

Eupture  of  liver 3 

Hemorrhage  into  liver 2 

Pigment  liver 3 

Amyloid  liver 2 

"Diseased"  liver 3 

LeukEemic,  "atrophied,"  red  atrophy,  chronic  hepatitis, 
cavernous  angioma,  myeloid  tumor,  one  each 6 

John  H.  Musser. 
Norman  B.  Owyn. 

'  Bartels :  Left  Pleural  Effusions. 

LIVER,  DISEASES  OF:  INJURIES.  See  Abdomen. 
{Surgical). 

LIVER,   DISEASES  OF:   NEW   GROWTHS.— Of  the 

tumors  of  the  liver  carcinoma  is  the  most  important. 
Fifty  per  cent,  of  the  cases  are  said  to  occur  between  the 
fortieth  and  sixtieth  years.  It  is  found  occasionally  in 
children,  and  women  seem  to  be  attacked  less  frequently 
than  men.  An  association  between  carcinoma  of  the 
bile  passages  and  gall  stones  has  been  noted.  Whether 
there  is  an  etiological  relation  between  the  two  has  not 
been  determined. 

Morbid  Anatomy. — There  may  develop  in  the  liver 
(idenomata  whose  structure  differs  in  certain  respects 
from  that  of  the  normal  organ.  They  are  usually  multi- 
ple, and  about  as  large  as  a  pea.  They  are  not  always 
sharply  deflned  and  ordinarily  project  from  the  cut  sur- 
face. They  consist  of  liver  cells  which  commonly  are 
arranged  in  double  rows,  and,  in  those  cases  in  which  the 
adenomata  are  found  in  otherwise  normal  livers,  are  con- 
nected with  the  liver  cells  in  the  neighborhood.  Thej' 
thus  resemble  less  the  true  tumors  than  localized  circum- 
scribed areas  of  hypertrophy  or  hyperplasia.^  They  do 
not  possess  the  independence  that  is  involved  in  tumors. 

They  perhaps  develop  as  a  result  of  foetal  processes. 
They  may  be  surrounded  by  a  connective-tissue  capsule. 
The  vessels  of  the  nodule  are  connected  with  the 
surrounding  vessels.  If  there  is  no  fibrous  capsule,  the 
capillaries  as  well  as  the  rows  of  cells  are  continuous 
with  those  of  the  normal  tissue.  According  to  Orth,'^ 
Sabourin  maintains  that  the  nodules  correspond  to  secre- 
tory lobules,  having  as  a  centre  an  interlobular  portal 
vein  and  bile  duct,  and  extending  to  the  central  veins  of 
the  surrounding  acini ;  anclif  they  are  larger,  they  never- 
theless correspond  to  the  territory  of  distribution  of  a 
portal  canal.  He  therefore  seeks  the  etiology  in  changes 
in  these  portal  or  biliary  vessels. 

These  hypertrophic  adenomata  must  be  distinguished 
from  the  true  tubular  adenomata.  These  occur  as  multi- 
ple nodules  of  various  sizes  that  may  bring  about  consid- 
erable enlargement  of  the  liver.  They  may  be  encapsu- 
lated and  consist  of  cylinders  arranged  in  the  form  of 
gland  tubules,  which  frequently  have  a  tortuous  course 
and  possess  distinct  lumina  that  may  contain  fluid.  The 
origin  has  been  ascribed  both  to  the  liver  cells  and  to  the 
bile  ducts.  They  may  or  may  not  be  associated  with 
cirrhosis.  Metaplasia  may  result  in  the  production  of 
typical  carcinoma. 

In  cirrhosis  of  the  liver  when  large  and  especially 
spherical,  tumor-like  granules  project  from  the  surface, 
the  possibility  of  a  secondary  enlargement,  as  a  result  of 
hypertrophy,  or  even  the  formation  of  adenomata  must 
be  considered. 

The  hypertrophic  nodules  contain  enlarged  liver  cells 
often  in  the  form  of  giant  cells.  They  may  be  trans- 
formed partially  or  entirely  into  small-cell  tubular  ade- 
!  nomata.    Proliferating  rapidly  they  may  push  aside  the 
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surrounding  tissue  or  they  may  infiltrate  it.  In  spite  of 
the  cirrhosis  considerable  enlargenaent  of  the  organ  may 
be  brought  about  by  these  grayish-red  or  grayish-brown 
nodules.  Metastases  may  result  from  the  adenomata  as 
such  or  they  may  first  be  transformed  into  true  carcino- 
mata.  In  these  cases  of  cancer  with  cirrhosis  the  cirrho- 
sis is  apparently  the  primary  process.  On  section  of  the 
liver  one  usually  sees  apparently  multiple  tumors,  but, 
according  to  Ribbert,"  more  careful  examination  shows 
that  he  is  dealing  with  cross  sections  of  tumor  cords. 
These  new  growths  penetrate  first  into  the  capillaries, 
then  into  the  larger  vessels,  the  portal  and  hepatic  veins. 
The  reason  lor  this  will  be  more  apparent  if  one  recalls 
the  close  relation  between  the  liver  cells  and  the  vascular 
system.  In  the  portal  veins  the  growth  may  reach  the 
main  trunk  and  extend  from  there  peripherally  into  other 
branches.  When  these  are  cut  transversely  they  appear 
like  isolated  tumor  nodules.  Metastases  in  the  lungs  are 
very  common.  Through  the  lymph  vessels  large  metas- 
tases may  be  formed  in  the  portal  lymph  nodes. 

These  tumors  possess  a  certain  similarity  to  the  struct- 
ure of  the  normal  liver.  The  cells  in  the  neighborhood 
of  the  liver  cells  are  arranged  in  the  form  of  anasto- 
mosing cords  usually  consisting  of  many  layers.  In  the 
interstices  are  the  blood-vessels  with  practically  no 
connective  tissue.  Bile  may  be  formed.  Bile  pigment 
appears  in  the  epithelial  cells  or  the  secretion  collects  in 
small  canals  which  resemble  bile  capillaries,  but  with  a 
different  arrangement,  and  which  pass  longitudinally 
among  the  cords.  The  same  process  may  occur  in  the 
metastases. 

Primary  carcinomata  are  rare.  They  apparently  may 
arise  from  the  liver  cells  or  from  the  smaller  bile  ducts. 
Some  are  periportal  in  distribution,  the  nodules  following 
the  periportal  connective  tissue  and  being  smaller  in  direct 
proportion  to  their  distance  from  the  hilum.  According 
to  Ziegler,*  these  originate  from  the  bile  ducts.  Cystic 
ad&noinata  arising  from  the  bile  ducts  may  be  in  the  form 
of  single  large  cysts  or  large  multilocular  cysts.  These 
are  rare.  Perhaps  a  portion  of  the  congenital  cysts  be- 
long in  this  class.  The  primaiy  nodular  ca/rcinomata  are 
often  very  large  and  most  frequently  occur  in  the  right 
lobe.  They  may  be  single  or  they  may  appear  in  com- 
pany with  smaller,  apparently  secondary  tumors. 

Secondary  carcinomata  are  much  more  frequent.  Those 
that  originate  by  direct  extension  from  neighboring  or- 
gans may  have  an  arrangement  similar  to  that  of  the 
nodular  primar;jf  carcinomata.  They  may  be  much 
larger  than  the  primary  tumor  and  maybe  thus  mistaken 
for  primary,  tumors.  One  should  therefore  search  care- 
fully the  neighboring  organs,  especially  the  gall  bladder 
and  the  stomach,  for  a  primary  tumor.  In  the  case  of 
metastatic  carcinomata  a  considerable  number  of  isolated 
tumors  of  fairly  uniform  size  is  usually  present.  They 
originate  from  primary  tumors  in  various  organs.  The 
primary  tumors  are  most  often  in  the  stomach  or  some 
other  organ  in  which  the  branciies  of  the  portal  vein  are 
distributed ;  but  metastases  in  the  liver  may  occur  appar- 
ently in  the  case  of  a  carcinoma  in  any  part  of  the  body. 
Microscopically  the  secondary  tumors  tend  to  present  the 
same  cellular  and  general  structure  as  the  primary.  The 
structure  may  thus  give  a  clew  to  the  origin  of  the  tumor. 

All  carcinomata  of  the  liver  tend  to  undergo  central 
fatty  degeneration  and  atrophy.  In  the  case  of  the  su- 
perficial nodules  this  is  expressed  by  the  presence  of  cen- 
tral umbilication,  corresponding  to  the  central  atrophy 
resulting  from  the  resorption  of  the  fatty  detritus.  By 
complete  fatty  degeneration  and  softening  of  the  central 
portions  there  may  be  formed  spaces  filled  with  more  or 
less  liquid  material. 

In  the  case  of  some  secondary  carcinomata,  especially 
those  originating  from  the  stomach,  one  may  demonstrate 
that  they  have  developed  apparently  from  embolic  car- 
cinomatous thrombi  in  the  branches  of  the  portal  vem. 
In  this  way  the  network  of  the  interlobular  branches  of 
the  portal  vein  and  the  capillaries  of  the  lobules  in  a  con- 
siderable territory  may  be  filled  and  distended  with  tumor 
masses     As  a  result  the  liver  cells  become  compressed 


and  distorted  and  finally  undergo  atrophy  associated 
with  an  accumulation  of  brown  pigment.  At  the  per- 
iphery of  the  nodular  secondary  carcinomata  the  liver 
cells  are  often  flattened  and  assume  a  concentric  arrange- 
ment in  a  number  of  layers. 

From  the  smaller  vessels  the  growth  occasionally  ex- 
tends into  the  hepatic  veins,  which  then  become  filled 
with  carcinomatous  thrombi,  that  may  extend  into  the 
vena  cava.  According  to  Orth,'^  it  is  this  obstruction  of 
the  vessels,  apparently,  which  leads  to  the  cyanotic  atro- 
phy so  common  in  the  liver  tissue  between  the  tumor 
nodules. 

According  to  Orth*  the  injection  experiments  of  Fre- 
richs  have  shown  that  the  vessels  of  the  carcinomata  may 
be  injected  from  the  hepatic  artery,  but  not  from  the 
portal  vein.  The  branches  of  the  hepatic  artery  become 
considerably  enlarged. 

Primary  sarcomata  and  fibromata  are  very  rare.  Sec- 
ondary sarcoma  is  more  frequent.  The  metastatic  sec- 
ondary sarcomata,  including  the  melanosarcomata,  are 
identical  with  those  which  occur  in  other  regions. 

"The  most  important  form  is  the  melanosarcoma, 
which  develops  in  the  liver  secondarily  to  sarcoma  of  the 
eye  or  of  the  skin.  Very  rarely  melanosarcoma  develops 
primarily  in  the  liver.  ...  In  this  form  the  liver  is  greatly 
enlarged,  is  either  uniformly  infiltrated  .  .  .  which  gives 
the  cut  surface  the  appearance  of  dark  granite,  or  there  are 
large  nodular  masses  of  a  deep  black  or  marbled  color. "  ° 
The  intravascular  growth  and  embolic  origin  of  second- 
ary melanosarcoma  are  often  very  apparent.  Extensive 
softening  with  cyst  formation  may  occur.  "  There  are 
usually  extensive  metastases,  and  in  some  instances  every 
organ  of  the  body  is  involved.  Nodules  of  melanosarco- 
ma of  the  skin  may  give  a  clew  to  the  diagnosis. "  ^ 

Rare  forms  of  tumors  have  been  described  as  myxosar- 
comata,  gliosarcomata,  leiomyomata,  rhabdomyomata, 
etc. 

Cavernous  hmmangiomata  are  met  with  more  often  than 
the  primary  sarcomata.  Varying  greatly  in  size  they 
may  be  just  visible  to  the  naked  ej'e  or  as  large  as  an  ap- 
ple. They  are  characterized  by  their  dark  red,  sponge- 
like structure,  the  spaces  being  filled  with  blood.  They 
may  be  multiple.  The  fraipework  consists  of  connective 
tissue,  sometimes  containing  smooth  muscle  fibres,  or  of 
liver  cells.  The  larger  forms  are  sometimes  encapsulated 
and  even  pedunculated.  Thrombosis  followed  by  organ- 
ization may  lead  to  fibrous  metamorphosis  of  the  struct- 
Small  cysts  lined  by  simple  or  ciliated  epithelium 


are  to  be  regarded  as  congenital  retention  cysts  resulting 
from  adenomatous  proliferation  in  the  bile  ducts.  Oc- 
casionally they  occur  in  large  numbers,  conspicuously 
in  connection  with  cystic  degeneration  of  the  kidneys. 
Cysts  originating  after  birth,  likewise  as  a  result  of  par- 
tial distention  of  bile  ducts,  are  characterized,  according 
to  Orth,'  by  their  firmer  fibrous  wall,  and  their  contents, 
which,  at  least  in  the  earlier  stages,  consist  of  bile-like 
material  and  later  of  cholesterin  and  less  often  of  concre- 
tions. Both  forms  almost  always  occur  immediately  be- 
neath the  capsule. 

Nodules  of  adrenal  tissue  In  the  liver  have  been  de- 
scribed. 

We  may  regard  lymphatic  leuhcemia  and  'pseudoleuke- 
mia as  closely  analogous  to  tumor  foi-matlon.  The  col- 
lections of  lymphoid  cells  filling  and  dilating  the  capil- 
laries of  the  liver  and  the  masses  of  lymphoid  tissue, 
which  may  cause  considerable  enlargement  of  the 
organ,  may  then  be  regarded  as  metastatic  tumors. 

Symptoms. — "It  is  of  ten  impossible  to  differentiate  pri- 
mary and  secondary  cancer  of  the  liver  unless  the  pri- 
mary seat  of  the  disease  is  evident,  as  in  the  case  of  scir- 
rhus  of  the  breast,  or  cancer  of  the  rectum,  or  of  a  tumor 
in  the  stomach,  which  can  be  felt.  As  a  rule,  cancer  of 
the  liver  is  associated  with  progressive  enlargement."  = 
"  With  the  exception  of  the  fibromyomata  of  the  uterus 
cancer  of  the  liver  may  constitute  the  largest  tumor  met 
with  in  the  abdomen." •* 

"  But  there  are  cases  of  primary  nodular  cancer,  and 
in  the  cancer  with  cirrhosis  the  organ  may  not  be  en- 
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larged.  Gastric  disturbance,  loss  of  appetite,  nausea, 
and  vomiting  are  frequent.  Progressive  loss  of  flesh 
and  strength  may  be  the  first  symptoms.  Pain  or  a  sen- 
sation of  uneasiness  in  the  right  hypochondriac  region 
may  be  present,  but  enormous  enlargement  of  the  liver 
may  occur  vrithout  the  slightest  pain.  Jaundice,  which 
is  present  in  at  least  one-half  of  the  cases,  is  usually  of 
moderate  extent,  unless  the  common  duct  is  occluded. 
Ascites  is  rare,  except  in  the  form  of  cancer  with  cirrho- 
sis, in  which  the  clinical  picture  is  that  of  the  atrophic 
form.  Pressure  by  nodules  on  the  portal  vein  or  exten- 
sion of  the  cancer  to  the  peritoneum  may  also  induce 
ascites. 

"  Inspection  shows  the  abdomen  to  be  distended,  par- 
ticularly in  the  upper  zone.  In  late  stages  of  the  dis- 
ease, when  emaciation  is  marked,  the  cancerous  nodules 
can  be  plainlj'  seen  beneath  the  skin,  and  in  rare  instances 
even  the  umbilications.  The  superficial  veins  are  en- 
larged. On  palpation  the  liver  is  felt,  a  hand's  breadth 
or  more  below  the  costal  margin,  descending  with  each 
inspiration.  The  surface  is  usually  irregular,  and  may 
present  large  masses  or  smaller  nodular  bodies,  either 
rounded  or  with  central  depressions.  In  instances  of 
diffuse  infiltration  the  liver  may  be  greatly  enlarged  and 
present  a  perfectly  smooth  surface.  The  growth  is  pro- 
gressive, and  the  edge  of  the  liver  may  ultimately  extend 
below  the  level  of  the  navel.  Although  generally  uni- 
form and  producing  enlargenient  of  the  whole  organ, 
occasionally,  when  the  tumor  develops  from  the  left 
lobe,  it  may  form  a  solid  mass,  which  occupies  the  epi- 
gastric region.  By  percussion  the  outline  can  be  accu- 
rately limited  and  the  progressive  growth  of  tlie  tumor 
estimated.  The  spleen  is  rarely  enlarged.  Pyrexia  is 
present  in  many  cases,  usually  a  coatinuous  fever,  rang- 
ing from  100°  to  102° ;  it  may  be  intermittent,  with 
rigors.  This  may  be  associated  with  the  cancer  alone, 
or  .  .  with  suppuration.  (Edema  of  the  feet,  from  anae- 
mia, usually  supervenes.  Cancer  of  the  liver  kills  in 
from  three  to  fifteen  months.  One  patient  lived  for 
more  than  two  years."  * 

DiABNOSis. — "The  diagnosis  is  easy  when  the  liver  is 
greatly  enlarged  and  the  surface  nodular.  The  smoother 
forms  of  diffuse  carcinoma  may  at  first  be  mistaken  for 
fatty  or  amyloid  liver,  but  the  presence  of  jaundice,  the 
rapid  enlargement,  and  the  more  marked  cachexia  will 
usually  sufiice  to  differentiate  it.  Perhaps  the  most  puz- 
zling conditions  occur  in  the  rare  cases  of  enlarged  amy- 
loid liver  with  irregular  gummata.  The  large  echino- 
coccus  liver  may  present  a  striking  similarity  to 
carcinoma,  but  the  projecting  nodules  are  usually  softer, 
the  disease  lasts  much  longer,  and  the  cachexia  is  not 
marked."'  "The  tumor  masses  maybe  so  prominent, 
soft,  and  fluctuating  that  the  condition  of  abscess  of  the 
liver  may  be  suspected."^ 

"  Hypertrophic  cirrhosis  may  at  first  be  mistaken  for 
carcinoma,  as  the  jaundice  is  usually  deep  and  the  liver 
very  large ;  but  the  absence  of  a  marked  cachexia  and 
wasting,  and  the  painless,  smooth  character  of  the  en- 
largement are  points  against  cancer.  When  in  doubt  in 
these  cases,  aspiration  may  be  safely  performed,  and  a 
positive  indication  may  be  gained  from  the  materials  so 
obtained.  In  large,  rapidly  growing  secondary  cancers 
the  superficial  rounded  masses  may  almost  fluctuate  and 
these  soft  tumor-like  projections  may  contain  blood. 
The  form  of  cancer  with  cirrhosis  can  scarcely  be  sepa- 
rated from  atrophic  cirrhosis  itself.  Perhaps  the  wasting 
is  more  extreme  and  more  rapid,  but  the  jaundice  and  the 
ascites  are  identical.  Melanosarcoma  causes  great  en- 
largement of  the  organ.  There  arc  frequently  symptoms 
of  involvement  of  other  viscera,  as  the  lungs,  kidneys,  or 
spleen.  Secondary  tumors  may  develop  on  the  skin.  A 
very  important  symptom,  not  present  in  all  cases,  is 
melanuria,  the  passage  of  a  very  dark-colored  urine, 
which  may,  however,  when  first  voided,  be  quite  normal 
in  color.  The  existence  of  a  melanosarcoma  of  the  eye, 
or  the  history  of  blindness  in  one  eye,  with  subsequent 
extirpation,  may  indicate  at  once  the  true  nature  of  the 
hepatic  enlargement.     The   secondary  tumors  may  de- 


velop some  time  after  the  extirpation  of  the  eye,  as  in 
the  case  under  the  care  of  J.  C.  Wilson,  at  the  Philadel- 
phia Hospital,  or,  as  in  a  pase  under  Tyson  at  the  same 
institution,  the  patient  may  have  a  sarcoma  of  the  cho- 
roid which  had  never  caused  any  symptoms."  ' 

H.  S.  Steensland. 
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LIVER,     DISEASES     OF:     PERIHEPATITIS.— Peri 

hepatitis,  or  inflammation  of  the  capsule  of  the  liver, 
may  be  acute  or  chronic.  It  is  usually  a  secondary  affec- 
tion. The  instances  of  primary  acute  perihepatitis  are 
rare,  and  are  due  to  direct  injury,  or  are  associated  with 
acute  peritonitis  or  inflammations  adjoining.  A  chronic 
perihepatitis  is  said  to  arise  from  the  long-continued 
pressure  produced  by  tight  lacing,  or  by  wearing  a  strap 
about  the  waist  to  support  the  trousers.  An  hypertro- 
phied  heart  may  cause  a  similar  inflammation  on  the 
blunt  margin  of  the  left  lobe  (Thierfelder).  Secondary 
perihepatitis  arises  by  extension  of  inflammatory  proc- 
esses seated  in  the  neighboring  structures.  Affections 
of  the  diaphragmatic  pleura,  and  of  the  stomach,  duo- 
denum, or  pancreas,  causing  local  peritonitis,  are  at- 
tended by  perihepatitis.  It  may  be  caused  by  disease 
of  the  ribs  lying  over  the  organ.  All  forms  of  general 
peritonitis  involve  the  portion  of  the  membrane  that  cov- 
ers the  liver.  The  larger  number  of  cases  arise  by  con- 
tiguity from  some  disease  of  the  liver.  It  is  seen  in  cir- 
rhosis, cancer,  abscess,  and  hydatid  cysts,  l3'ing  near  the 
surface.  The  presence  of  gall  stones  in  the  gall  bladder, 
cholecystitis,  and  the  occurrence  of  attacks  of  hepatic 
colic,  are  very  frequently  attended  by  local  peritonitis. 

The  investing  capsule  in  perihepatitis  is  opaque  and 
thickened  from  the  formation  of  new  connective  tissue. 
The  liver  is  intimately  attached  to  adjacent  structures. 
It  is  rendered  more  globular  or  rotund  in  those  cases  in 
which  the  capsule  is  the  seat  of  chronic  inflammation,  and 
is  tightly  stretched  over  it.  The  adjacent  hepatic  tissue 
is  not  generally  altered.  Roller  and  Prerichs  state  that 
true  cirrhosis  may  proceed  from  the  chronic  capsular  in- 
flammation. Sometimes  processes  of  connective  tissue  are 
sent  out  into  the  parenchyma.  Inflammation  about  the 
IJortal  fissure  leads  to  subsequent  stricture  of  the  hepatic 
ducts  by  contraction  of  the  inflammatory  new  growth. 
The  spleen  is  rarely  enlarged,  possibly  in  many  cases 
owing  to  an  existent  perisplenitis.  In  many  cases  the 
disease  is  part  of  a  chronic  proliferative  peritonitis ;  ad- 
hesive pleuritis  and  pericarditis  may  also  be  present. 
Under  the  title  of  "  pericarditic  pseudo-cirrhosis  (he- 
patic)," Pick  describes  some  of  these  cases;  the  tendencj"^ 
is,  however,  not  to  accept  the  perihepatitis  and  accom- 
panying cirrhosis  (sometimes  seen)  as  due  to  or  conse- 
quent upon  the  obliterative  pericarditis,  but  as  part  of 
a  general  proliferative  process. 

The  symptoms  of  acute  perihepatitis  are  often  severe. 
Sudden,  sharp,  lancinating  pain  in  the  region  of  the 
liver,  increased  by  movement,  by  respiration,  or  by 
pressure,  is  experienced.  Some  dyspnaa  is  provoked  by 
the  interference  with  the  breathing.  Marked  fever  at- 
tends these  phenomena  during  the  first  three  or  four 
days.  The  presence  of  a  friction  murmur  may  be  de- 
tected by  auscultation  in  some  rare  instances.  An  acute 
pleurisy  of  the  right  side  is  very  strongly  simulated  by 
perihepatitis.  Chronic  perihepatitis  is  attended  by  dull 
pain,  and  by  friction  sounds  and  fremitus.  It  may, 
however,  proceed  without  symptoms  for  years.  After 
adhesions  have  formed  the  liver  may  not  move  upon 
deep  inspiration.  In  some  cases,  in  which  owing  to  ex- 
treme contraction  of  the  new-formed  tissue  the   portal 
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and  lymphatic  circulation  is  interfered  with,  ascites 
develops,  which  with  a  markedly  diminished  liver  area 
gives  a  more  or  less  suggestive  picture  of  cirrhosis.  The 
course  of  these  cases  is  very  chronic  up  to  fifteen  years, 
and  paracentesis  abdominis  may  be  performed  an  enor- 
mous number  of  times  (three  hundred  and  one  in  one 
instance). 

The  treatment  Is  simple.  Rest  must  be  enjoined. 
Warm  compresses  or  poultices  to  the  right  hypochon- 
drium  may  give  relief.  A  flying  blister  is  almost  always 
beneficial.  In  chronic  perihepatitis  more  prolonged  coun- 
ter-irritation, as  by  iodine,  is  required.  Morphine,  by  the 
mouth  or  subcutaneously,  is  necessary  in  the  acute  cases. 
Other  opiates  may  be  used.  Otherwise  the  treatment 
must  be  directed  to  the  cause. 

It  is  not  to  be  forgotten  that  the  presence  of  old  adhe- 
sions between  the  liver  and  the  diaphragm  is  often  a  wise 
provision.  The  vessels  that  develop  in  the  tissue  are 
utilized  for  setting  up  a  collateral  circulation,  when  the 
normal  hepatic  vessels  are  occluded  or  compressed.  This 
remark  has  no  reference  to  the  treatment. 

John  H.  Musser. 

Nm-man,  B.  Gwyn. 

LIVER,  DISEASES  OF:  SURGICAL  TREATMENT.— 

Anatomy. — -The  lower  limits  of  the  pleura  are  of  con- 
siderable importance  in  the  operative  treatment  of-  dis- 
eases of  the  liver.  This  is  particularly  the  case  when  it 
is  necessary  to  divide  or  resect  one  or  more  of  the  ribs  or 
costal  cartilages.  In  the  right  papillary  line  the  limit  of 
the  pleura  corresponds  to  the  lower  border  of  the  sixth 
costal  cartilage.  In  the  axillary  line  it  is  at  the  lower 
border  of  the  ninth.  Posteriorly  the  lower  limit  of  the 
pleura  passes  outward  horizontally  from  the  lower  bor- 
der of  the  twelfth  dorsal  vertebra,  so  that  the  cartilage 
and  the  lower  half  of  the  twelfth  rib  are  outside  of  it. 
By  excision  of  one  or  more  of  those  cartilages  which  lie 
outside  of  the  pleural  limit  access  to  the  liver  and  bile 
passages  can  be  materially  facilitated. 

The  fundus  of  the  gall  bladder  is  usually  situated  at 
the  lower  edge  of  the  ninth  costal  cartilage  at  the  outer 
edge  of  the  right  rectus  muscle.  When  distended  it  may 
be  felt  through  the  abdominal  wall.  Between  the  ninth 
and  tenth  ribs  the  lower  border  of  the  liver  passes  ob- 
liquely across  the  epigastrium  to  the  anterior  end  of  the 
eighth  rib  on  the  left  side. 

Preparation  for  Operations  on  the  Liver. — The  prelim- 
inary measures  used  in  abdominal  operations  are  em- 
ployed with  equal  care  in  operations  on  the  liver  and  bile 
passages.  Special  stress  should  be  laid  upon  thorough 
evacuation  of  the  stomach  and  intestines.  The  presence 
of  gas  in  the  intestines  may  be  a  serious  hindrance  to 
satisfactory  exposure  of  the  field  of  operation  and  to 
successful  manipulations  on  the  deep  structures  con- 
cerned. The  surgeon  must  expect  to  meet  with  difficul- 
ties during  the  course  of  the  operation,  particularly  in 
the  case  of  the  gall  passages.  What  appeared  to  be  a 
simple  case  may  prove  a  complicated  one  requiring  deep 
dissection,  opeiung  and  suture  of  one  of  the  ducts,  or 
even  an  anastomosis  between  the  gall  bladder  and  intes- 
tine. The  surgeon  must  therefore  be  prepared  for  any 
of  these  possibilities,  and  an  operation  should  be  under- 
taken only  under  the  most  favorable  conditions  as  re- 
gards room,  light,  instruments,  assistance,  etc.  In  cases 
of  marked  cholsemia  Robson  gives  thirty-grain  doses  of 
calcium  chloride  previous  to  the  operation  for  the  pur- 
pose of  diminishing  the  tendency  to  hemorrhage. 

The  position  given  the  patient  on  the  operating  table 
is  in  most  cases  the  usual  dorsal  one.  When  it  is  essen- 
tial to  have  the  best  possible  access  to  the  field  of  oper- 
ation the  reversed  Trendelenburg  position  may  be  em- 
ployed. The  patient  is  hung  by  straps  under  the  arms 
on  an  inclined  plane  of  about  45°.  A  sand-bag  is  placed 
under  the  middle  of  the  back  so  that  the  patient  is  bent 
over  it.  The  use  of  a  sand-bag  in  this  way  is  in  itself  a 
valuable  means  of  increasing  the  space  for  working  m 
the  upper  part  of  the  abdomen. 

Abdominal  Incision.— The  abdominal  mcision  used  de- 


pends somewhat  upon  the  nature  of  the  case,  but  there 
are  individual  preferences  for  one  or  the  other  form 
The  oblique  incision  below  and  parallel  to  the  free  border 
of  the  ribs  is  a  favorite  one  and  gives  a  good  exposure 
It  may  be  lengthened  in  either  direction.  In  the  case  of 
gall-bladder  operations  its  centre  corresponds  to  the 
tenth  costal  cartilage.  A  vertical  incision  downward 
from  the  tip  of  the  tenth  costal  cartilage  along  the  outer 
border  of  the  right  rectus  also  gives  a  good  exposure. 
Some  surgeons  divide  the  rectus  muscle  in  the  course  of 
its  fibres.  When  a  great  deal  of  room  is  necessary  an  an- 
gular incision  may  be  employed.  A  vertical  incision  in 
the  linea  alba  is  followed  by  a  horizontal  one  below  the 
umbilicus  (Czerny).  Excision  of  one  or  more  of  the  cos- 
tal cartilages  is  occasionally  done  for  the  sake  of  gain- 
ing space.  In  case  of  tumors  or  enlargements  of  the  liver 
or  bile  passages  the  incision  is  made  over  the  prominence 
of  the  sweUing.  The  nerve  supply  of  the  rectus  should, 
when  possible,  be  preserved. 

General  Technique. — One  or  two  important  principles  of 
technique  may  be  briefly  referred  to.  Sterile  gauze  pads 
afford  the  best  means  of  protecting  the  intestines  from 
infection  and  of  walling  off  the  field  of  operation.  By 
means  of  them  infectious  foci  can  be  attacked  at  one  sit- 
ting without  fear  of  soiling  the  general  peritoneal  cavity. 
Furthermore,  they  prevent  the  intestine  from  encroach- 
ing upon  the  part  that  is  being  operated  upon,  and  this 
is  an  important  consideration  when  working  on  the  bile 
ducts. 

Drainage  is  employed  in  some  form  in  nearly  all  oper- 
ations on  the  liver  or  bile  passages.  Hydatid  cysts,  ab- 
scesses, and  distended  gall  bladders  are  best  drained  by 
means  of  rubber  tubing.  A  sutured  gall-bladder  or  bile 
duct  should  be  packed  down  upon  with  gauze  to  insure 
external  escape  of  the  bile  in  case  of  leakage.  An  oozing 
surface  resulting  from  the  removal  of  the  gall  bladder  or 
a  portion  of  the  liver  should  likewise  be  covered  with 
gauze  packing.  All  operations  on  the  bile  ducts  should 
be  accompanied  by  drainage  through  a  gall-bladder  fis- 
tula. This  is  true  both  in  the  case  of  healthy  and  in  that 
of  infected  bile,  but  particularly  in  the  latter. 

The  arrest  of  hemorrhage  is  accomplished  by  separate 
ligation  of  large  vessels,  suture  of  the  substance  of  the 
liver,  the  use  of  the  thermo-cautery,  and  by  gauze  pack- 
ing. The  latter  is  the  most  effectual  means  of  stopping 
oozing,  and  the  gauze  should  be  kept  in  contact  with  the 
wounded  surface  until  the  bleeding  has  been  permanently 
arrested.  In  cholsemic  subjects  it  is  necessary  that  all 
oozing  should  be  stopped  before  the  abdomen  is  closed, 
otherwise  secondary  hemorrhage  may  be  the  result. 

The  Diffbkbnt  Diseases  which  Call  for  Surgical 
Treatment. — The  diseases  of  the  liver  and  its  ducts 
which  are  most  frequently  the  object  of  surgical  treat- 
ment are:  I.  Hepatic  abscess;  II.  Echinococcus  cyst; 
III.  Tumors  ;  IV.  Cholelithiasis. 

Abscess  of  the  liver  when  single  and  not  of  pyaemic 
variety  may  be  successfully  treated  by  operation.  The 
nature  of  the  operative  procedure  will  depend  upon  the 
location  of  the  abscess.  A  suppurative  focus  situated 
near  the  inferior  surface,  in  the  left  lobe,  or  already 
pointing  anteriorly  is  best  reached  through  an  incision 
in  the  abdominal  wall.  An  abscess  located  in  the  con- 
vexity of  the  organ  may  require  the  transpleural  route. 
The  position  of  the  abdominal  incision  will  be  governed 
by  the  probable  location  of  the  abscess,  and,  in  case  the 
abscess  forms  a  bulging,  the  incision  will  be  made  over 
the  most  prominent  part  of  the  swelhng.  In  case  the 
abscess  wall  is  adherent  to  the  parietes  it  is  opened  with- 
out entering  the  general  peritoneal  cavity,  and  the  whole 
procedure  is  rendered  very  simple.  The  different  layers 
of  the  abdominal  wall  are  divided  down  to  the  abscess 
wall,  an  aspirating  needle  is  introduced  to  verify  the  na- 
ture of  the  contents,  and  a  knife  is  then  thrust  in.  The 
cavity  is  washed  out  with  decinormal  salt  solution  and  a 
drainage  tube  introduced.  If  the  abscess  is  not  adherent 
to  the  abdominal  .wall  the  choice  may  be  made  between 
an  operation  in  one  sitting  and  two  separate  operative 
sittings.     In  the  former  case  the  part  of  the  liver  m  qucs- 
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tion  is  brought  into  the  wound  and  surrounded  by  sterile 
gauze  packing.  The  general  peritoneal  cavity  having 
been  protected  in  this  way  from  the  possibility  of  infec- 
tion, the  abscess  cavity  is  opened  by  means  of  a  pointed 
knife  or  the  thermo-cautery.  The  cavity  may  be  irri- 
gated with  decinormal  salt  solution  and  a  drainage  tube 
or  gauze  packing  inserted.  The  discharge  being  free  for 
the  first  few  days,  the  wound  requires  frequent  dressing, 
but  after  a  couple  of  weeks  the  cavity  begins  to  diminish 
in  size  and  the  discharge  gradually  ceases.  Final  closure 
of  the  sinus  may  take  two  or  three  months  or  an  even 
longer  time.  In  case  of  operation  at  tu'o  separate  sit- 
tings the  liver  surface  is  brought  in  contact  with  the  ab- 
dominal wound  and  either  sutured  into  the  same  or  pref- 
erably surrounded  with  gauze  packing.  From  three  to 
six  days  later,  adhesions  having  formed  which  shut  off 
the  general  peritoneal  cavity,  the  abscess  cavity  is  opened 
and  drained  as  above.  This  latter  operation  is  the  safer 
of  the  two,  but  a  septic  condition  of  the  patient  may  re- 
quire an  immediate  opening  of  the  abscess.  The  latter, 
on  the  other  hand,  may  have  such  an  unfavorable  loca- 
tion that  the  general  peritoneal  cavity  cannot  be  protected 
during  an  operation  at  one  sitting,  and  here  a  delay  of 
several  days,  in  order  to  give  time  for  the  formation  of 
adhesions,  is  absolutely  indicated.  In  case  an  abscess 
has  ruptured  into  the  peritoneal  cavity  causing  general 
suppurative  peritonitis,  the  usual  radical  treatment  for 
this  condition  is  adopted. 

If  the  abscess  is  so  far  imder  the  ribs  as  to  be  out  of 
reach  through  an  abdominal  incision  it  may  be  necessary 
to  employ  the  transpleural  method.  This  consists  in 
first  resecting  two  or  more  ribs  and  then  suturing  together 
the  parietal  and  diaphragmatic  pleural  layers  over  a 
small  area  so  as  to  shut  off  the  general  pleural  cavity. 
These  layers  and  the  diaphragm  are  then  incised  and,  if 
the  latter  is  adherent  to  the  liver,  the  abscess  can  be 
opened  at  once.  If  the  liver  is  not  adherent  to  the  dia- 
phragm the  parietal  and  visceral  layers  of  the  peritoneum 
are  sutured  together,  thus  shutting  off  the  peritoneal 
cavity  before  the  abscess  is  opened.  In  either  case  the 
abscess  cavity  is  di-ained  by  means  of  a  rubber  tube 
brought  out  through  the  thoracic  wound.  In  place  of 
sutures  for  uniting  the  pleural  and  peritoneal  surfaces 
gauze  packing  may  be  employed  and  adhesions  obtained 
in  this  way.  A  third  sitting  will  then  be  necessary  for 
finally  opening  the  abscess. 

The  mortality  of  operations  on  abscess  of  the  liver  has 
diminished  with  the  earlier  recognition  of  the  condition 
and  the  improvement  in  the  technique.  In  case  the  pa- 
tient's condition  has  not  been  too  seriously  impaired  by 
the  septic  absorption,  the  prognosis  is  good  in  the  case  of 
a  single  abscess,  even  though  its  location  is  not  the  most 
favorable  for  its  drainage.  Thorough  protection  of  the 
peritoneal  cavity  by  gauze  packing,  or  operation  after 
the  formation  of  adhesions,  should  prevent  peritonitis. 
Early  operation  will  obviate  sepsis. 

Mchinoeoceus  of  the  Liver  has  been  subjected  to  a  great 
variety  of  methods  of  treatment,  no  one  of  which  has 
proved  itself  perfectly  satisfactory.  The  older  methods 
of  puncture,  with  or  without  injection  of  irritating  sub- 
stances into  the  sac,  and  the  establishment  of  a  fistula  by 
means  of  a  trocar  or  tube,  have  become  obsolete.  The 
usual  surgical  procedure  at  present  consists  in  opening 
the  abdomen,  bringing  the  involved  portion  of  the  liver 
into  the  wound,  and  incising  the  cyst  at  once,  or  after 
the  formation  of  adhesions.  The  cyst  cavity  is  then 
washed  out  and  drained.  This  procedure  has  the  disad- 
vantage that  the  whole  sac  is  left  behind  and  the  result- 
ing fistula  has  in  some  cases  been  a  permanent  one.  To 
avoid  this,  other  operations  have  been  devised  of  late.  A 
procedure  which  gives  excellent  results  without  a  fistula 
consists  in  enucleation  of  the  mother  cyst,  cleansing  of 
the  fibrous  capsule  with  dry  gauze,  and  complete  obliter- 
ation of  the  cavity  by  suture.  Delbet's  "  capitonnage  " 
consists  in  emptying  the  contents  of  the  sac,  removing 
its  chitin  membrane,  and  excising  as  much  as  possible  of 
the  sac  wall.  The  walls  are  then  invaginated  and  the 
opposed  surfaces  sutured.     Any  form  of  complete  excis- 
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ion  of  the  cyst  is  diflicult  and  may  become  a  dangerously 
bloody  operation.  Some  cysts  are  more  favorably  lo- 
cated than  others  for  this  form  of  treatment.  Partial 
excision  may,  however,  be  comparatively  easy  and 
bloodless.  The  margins  are  then  sutured  into  the  ab- 
dominal wound  and  a  drainage  tube  is  inserted. 

TuTnors  of  the  liver  are  seldom  amenable  to  cure  by 
operation.  Carcinomata,  both  the  primary  and  the  sec- 
ondary forms,  constitute  the  most  common  variety.  Sec- 
ondary carcinoma  offers  a  hopeless  prognosis,  and  opera- 
tive treatment  is  usually  out  of  the  question.  Primary 
carcinoma  is  very  rare  and  can  be  cured  only  in  the  very- 
earliest  stage.  As  this  stage  seldom  gives  rise  to  objective 
symptoms,  the  proper  time  for  operating  is  usually  missed 
and  an  exploratory  laparotomy  is  all  that  is  undertaken. 
In  case  an  operation  is  decided  upon  it  consists  in  removal 
of  the  growth  with  the  portion  of  liver  affected.  The  re- 
sulting wound  may  then  be  partially  sutured  and  packed. 
The  hemorrhage,  which  is  usually  severe,  is  treated  by 
ligation  of  the  larger  vessels,  cauterization,  gauze  packing, 
and  sutures.  A  large  portion  of  the  liver  can  be  success- 
fully removed  in  this  way  and  permanent  cures  after  op- 
eration for  primary  malignant  tumors  have  been  reported. 

Another  method  of  dealing  with  the  stump  of  the  liver 
is  to  bring  it  out  through  the  abdominal  wound  and  treat 
it  extraperitoneally.  The  bleeding  from  it  can  here  be 
controlled  by  a  permanent  clamp,  gauze  packing,  liga- 
tures, etc.  This  is  a  less  desirable  method,  however,  as 
it  is  more  likely  to  be  followed  by  infection  of  the  peri- 
toneum and  by  hernia.  Before  the  portion  of  liver  is  ex- 
cised the  whole  of  the  organ  may  be  encircled  by  a  rub- 
ber tube  and  the  hemorrhage  temporarily  arrested. 

After  the  tumors  have  attained  a  large  size,  formed 
glandular  enlargements,  or  produced  cachexia,  operation 
is  contraindicated. 

Cholelithiasis. — Stones  in  the  gall  passages  are  the 
most  frequent  abnormalities  of  the  liver  requiring  sur- 
gical interference.  The  condition  of  cholelithiasis  may 
give  few  or  no  symptoms  during  life  and  yet  at  autopsy 
the  gall  bladder  may  be  found  filled  with  calculi.  The 
presence  of  symptoms  depends  in  general  upon  inflam- 
mation or  mechanical  obstruction  of  the  gall  bladder  or 
gall  passages.  In  other  words,  the  appearance  of  symp- 
toms, always  means  that  the  stones  have  produced  more 
or  less  severe  pathological  changes  in  the  gall  passages, 
— changes  which  may  or  may  not  be  curable  by  medical 
means.  The  latter  are  uncertain  and  should  not  be  too 
long  continued  when  the  symptoms  do  not  improve  or 
attacks  of  obstruction  or  inflammation  become  more  fre- 
quent. The  indications  for  operation  have  been  extended 
of  late  years  and  the  tendency  of  even  the  more  conserva- 
tive is  to  operate  early.  It  seems  but  reasonable  to  relieve 
an  individual  of  the  stones  as  soon  as  possible  after  the 
onset  of  symptoms  and  before  the  serious  complications 
have  arisen  which  so  frequently  accompany  gall-stone 
disease.  The  results  of  incarceration  in  the  common  duct, 
perforation  of  an  empyema  into  the  peritoneal  cavity, 
and  persistent  chotemia  are  so  unfavorable  even  with 
operation  that  it  is  wise  to  operate  before  they  have  be- 
come possible.  The  choice  of  the  method  of  operation 
can  usually  not  be  ma(ie  until  the  abdomen  is  opened 
and  the  conditions  are  disclosed.  No  one  form  of  pro- 
cedure can  possibly  fulfil  the  requirements  of  every 
case,  and  the  surgeon  must  be  prepared  for  any  opera- 
tion, from  a  simple  opening  of  the  gall  bladder  to  incision 
and  suture  of  a  bile  duct. 

GIiolecystostomy.—This  is  the  most  common  form  of 
operation  and  the  most  easy  to  perform.  The  abdomen 
js  opened  over  the  gall  bladder  by  -means  of  an  oblique 
incision  following  the  free  border  of  the  ribs  or  a  vertical 
incision  on  the  outside  of  or  through  the  middle  of  the 
rectus  muscle.  The  peritoneal  cavity  having  been  en- 
tered any  slight  adhesions  of  the  gall  bladder  to  the  pa 
rietal  pentoneum  or  neighboring  viscera  are  freed  with 
the  fingers  or  a  blunt  instrument.  Thick  adhesions 
should  be  divided  with  scissors  under  guidance  of  the 
eye.  The  gall  bladder  and  gall  ducts  should  then  be 
examined  for  stones  by  direct  inspection  and  palpation. 
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If  it  is  decided  to  remove  the  stones  and  drain  the  gall 
bladder,  the  choice  lies  between  an  operation  in  one  sit- 
ting and  two  separate  operative  sittings.  The  former  is 
the  preferable  method,  and  under  proper  precautions  the 
danger  of  infecting  the  general  peritoneal  cavity  from 
bile  is  not  great.  The  gall  bladder  is  surrounded  by 
sterile  gauze  pads,  aspirated,  and  opened.  The  finger 
or  suitable  forceps  is  passed  in  through  the  opening  and 
any  gall  stones  that  may  be  present  are  removed.  If 
any  stone  is  felt  in  the  cystic  duct  it  should,  if  possible, 
be  pushed  back  into  the  gall  bladder  and  removed.  If 
this  i3  impossible  owing  to  impaction  of  the  stone,  it  may 
be  necessary  to  incise  the  cystic  duct  (cysticotomy),  ex- 
tract the  stone,  and  suture  the  opening  thus  made.  The 
edges  of  the  gall  bladder  wound  are  now  sutured  into 
the  abdominal  wound  and  a  drainage  tube  is  inserted. 
Unless  an  obstruction  has  been  left  behind  in  one  of  the 
ducts  the  fistula  will  close  after  a  few  weeks.  A  per- 
manent fistula  may  require  a  secondary  operation  for  re- 
moval of  the  obstruction.  This  operation  at  one  sitting 
is  to  be  preferred  to  that  in  two  sittings  when  the  gall 
bladder  Is  accessible  and  can  be  readily  brought  into  the 
abdominal  wound.  When  this  is  not  the  case,  as  in  a 
small  contracted  gall  bladder,  it  may  be  necessary  to 
pack  down  upon  the  latter  and  delay  incision  for  several 
days  until  adhesions  have  formed.  Another  method  in 
such  cases  is  to  insert  into  the  gall  bladder  a  long  drain- 
age tube,  surround  it  with  gauze  and  bring  it  out 
through  the  abdominal  wound.  The  chief  advantage 
of  the  operation  in  one  sitting  over  that  in  two  is  that 
the  interior  of  the  gall  bladder  and  cystic  duct  can  be 
better  explored  before  the  former  has  been  stitched  into 
the  abdominal  wound  and  any  stones  lodged  in  its 
depths  more  rea(iily  removed. 

Cholecystostomy  carries  with  it  the  possibility  of  a 
permanent  biliary  fistula.  Mayo  Robson  reported  four- 
teen such  cases  out  of  one  hundred  and  eighty-nine 
cholecystostomies.  When  this  is  due,  as  in  most  of  the 
cases,  to  a  stone  impacted  in  the  common  duct,  a  second 
laparotomy  may  be  necessary,  and  the  common  duct 
opened  and  sutured.  Painful  adhesions  may  also  be  left 
behind  after  the  operation,  and  these  in  rare  cases  will 
require  a  secondary  operation  for  their  removal. 

Ideal  cholecystotomy  is  the  name  given  to  an  operation 
consisting  of  opening  the  gall  bladder,  removing  the 
stones,  and  suturing  the  incision.  It  obviates  the  dis- 
agreeable effects  of  the  fistula  and  shortens  the  time  of 
healing.  It  is  in  most  cases,  however,  a  questionable 
procedure,  as  stones  can  easily  be  left  behind  in  the  folds 
of  the  gall  bladder  or  the  cystic  duct,  and  the  advantages 
of  drainage  of  the  bladder  and  ducts  are  lost.  It  must 
be  remembered  that  most  cases  of  cholelithiasis  requiring 
operation  are  complicated  by  inflammation  of  the  bile 
passages  of  a  more  or  less  severe  degree.  The  best 
means  of  overcoming  this  is  to  allow  the  infected  bile  to 
drain  c^  through  the  gall-bladder  opening.  In  the  so- 
called  ideal  operation  this  is  not  done  and  the  inflamma- 
tory condition  inside  persists,  thus  predisposing  to  the 
future  formation  of  calculi.  It  is  only  in  the  exceptional 
cases  of  uninflamed  gall  bladder  that  the  ideal  operation 
is  permissible,  and  in  such  cases  the  results  are  good.  A 
modification  of  this  method  consists  in  attaching  the  su- 
tured gall  bladder  to  the  abdominal  wound  so  as  to  pre- 
vent leakage  into  the  peritoneal  cavity  in  case  the  sutures 
give  way. 

Gholedochotomy,  or  incision  of  the  common  duct,  is  the 
most  difficult  procedure  which  the  surgeon  may  ,be  called 
upon  to  carry  out  in  performing  an  operation  on  the  gall 
passages.  It  is  indicated  in  the  case  of  a  stone  impacted 
in  the  common  duct.  The  presence  of  a  stone  in  this 
duct  can  be  detected  by  direct  palpation  of  the  duct, 
The  forefinger  of  the  left  hand  is  inserted  into  the 
foramen  of  Winslow  and  the  thumb  is  placed  upon  the 
structures  in  the  lesser  omentum.  Very  soft  concretions 
may  be  crushed  with  the  fingers  and  their  passage  into 
the  duodenum  thus  made  possible.  The  use  of  padded 
forceps  for  this  purpose  is,  however,  to  be  avoided,  as 
serious  injury  to  the  wall  of  the  duct  may  be  the  result. 


If  the  stone  is  too  hard  to  crush  with  the  fingers,  it  may 
be  pushed  onwaid  into  the  duodenum  and  the  incision 
thus  avoided.  If  incision  is  decided  upon,  the  field  of 
operation  is  carefully  protected  with  gauze  pads.  The 
easiest  point  at  which  one  may  reach  a  stone  in  the  com- 
mon duct  is  above  the  pancreas,  and,  if  possible,  the  stone 
should  be  brought  to  this  place  by  manipulation.  A 
longitudinal  incision  is  made  in  the  distended  duct  over 
the  stone  and  the  latter  extracted.  Two  rows  of  sutures 
are  now  inserted  and  the  incision  is  tightly  closed.  The 
sutures  may  be  advantageously  introduced  before  the 
stone  is  removed.  Halsted  has  devised  a  special  apparatus 
for  facilitating  the  insertion  of  the  sutures.  It  consists 
of  cyhnder-shaped  pieces  of  metal  of  different  sizes  for 
insertion  into  the  duct,  and  a  handle  attachment  which 
gives  a  support  and  allows  the  duct  to  be  drawn  some- 
what up  into  the  wound.  To  insure  safety  in  case  of 
leakage,  it  is  always  advisable  to  carry  a  gauze  drain 
down  to  the  line  of  suture.  It  is  usually  a  good  plan  to 
drain  at  the  same  time  the  gall  passages  by  performing 
a  cholecystostomy.  This  has  the  further  advantage  of 
lessening  the  tension  on  the  sutures  in  the  common  duct. 
Should  the  gall  bladder  be  contracted,  or  its  wall  seem- 
ingly impaired  by  inflammation,  its  removal  may  be  in- 
dicated provided  the  common  duct  is  patent  throughout. 
When  a  gall  stone  is  impacted  near  the  duodenal  end  of 
the  common  duct  and  cannot  be  reached  through  the 
suprapancreatic  portion  of  the  duct,  it  may  be  removed 
by  transverse  incision  of  the  duodenum  followed  by  su- 
ture. This  is  a  most  difficult  procedure,  but  has  been 
accomplished  successfully  a  number  of  times.  As  im- 
paction of  a  stone  in  the  common  bile  duct  is  almost  al- 
ways accompanied  by  severe  jaundice,  the  tendency  in 
this  latter  condition  to  capillary  oozing  must  be  remem- 
bered. Only  by  careful  arrest  of  all  bleeding  before  clos- 
ing the  abdomen  can  one  be  sure  of  preventing  serious 
secondary  hemorrhages. 

Cholecystectomy,  or  excision  of  the  gall  bladder,  is  a 
radical  and  in  many  cases  a  most  satisfactory  method  of 
dealing  with  gall-bladder  disease.  It  is  contraindicated 
in  case  the  common  duct  is  closed  by  a  calculus.  It  finds 
its  chief  indications  in  cases  in  which  the  gall  bladder  is  so 
shrivelled  and  atrophied  as  to  have  become  useless  as  a 
reservoir  for  bile,  or  in  those  in  which  the  walls  of  the 
bladder  are  extremely  inflamed  or  necrotic.  By  some 
surgeons  it  is  considered  the  operation  of  choice,  as  it 
removes  the  source  of  the  whole  affection,  obviates  a 
fistula,  and  is  less  likely  to  leave  behind  troublesome  ad- 
hesions. On  the  other  hand,  it  is  a  more  difficult  opera- 
tion than  cholecystostomy  and  there  is  greater  danger 
from  secondary  hemorrhage.  The  operation  consists  in 
enucleation  of  the  gall  bladder  from  its  attachments  to 
the  liver  and  ligation  of  the  cystic  duct.  The  excision 
may  be  begun  at  the  fundus  or  the  apex.  In  the  former 
case  the  parietal  peritoneum  is  divided  over  the  bladder, 
the  latter  stripped  off  from  the  liver  by  means  of  the 
finger  or  blunt  scissors,  and  finally  the  cystic  duct  is 
reached  and  tied  off  with  the  artery  accompanying  it. 
The  separation  from  the  liver  is  in  most  cases  performed 
without  serious  hemorrhage.  The  bleeding  can  usually 
be  controlled  by  gauze  packing  or  by  the  application  of 
the  thermo-cautery.  Care  should  be  taken  not  to  work 
into  the  substance  of  the  liver.  The  duct  and  its  artery 
must  be  securely  tied  so  as  to  prevent  leakage  of  bile  or 
a  hemorrhage.  By  beginning  with  ligation  of  the  duct 
the  process  of  enucleation  may  be  reversed.  The  wound 
surface  left  by  the  excision  is  packed  down  upon  with 
gauze  which  is  brought  out  through  the  abdominal 
wound.  In  order  to  prevent  the  hemorrhage,  associated 
with  separation  of  the  wall  of  the  gall  bladder  from  the 
liver,  it  has  been  advised  to  leave  that  portion  of  the 
bladder  behind  and  remove  or  destroy  with  the  cautery 
its  mucous-membrane  covering.  This  is  necessary  only 
in  exceptional  cases,  as  with  care  the  bladder  wall,  par- 
ticularly when  diseased,  is  stripped  off  without  great 
difficulty,  and  the  oozing  can  be  controlled  by  gauze 
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communication  between  the  gall  bladder  and  the  intesti- 
nal tract.  It  is  resorted  to  in  cases  of  obstruction  from  a 
stone  or  a  stricture  inside  tlie  duct  or  from  a  tumor  or  ad- 
hesions pressing  on  the  duct  from  without.  A  stone  may- 
be so  situated  in  the  duct  that  its  removal  is  impracti- 
cable. Furthermore,  the  duct  with  its  stone  may  be  so 
surrounded  and  embedded  in  adhesions  that  it  cannot  be 
readied.  In  these  cases  cholecystenterostomy  takes  the 
place  of  choledochotomy.  Obstruction  of  the  duct  from 
without  is  usually  the  result  of  carcinoma  of  the  head  of 
the  pancreas  or  of  chronic  productive  pancreatitis.  In 
the  former  case  the  operation  becomes  a  purely  palliative 
one  and  death  usually  results  in  a  short  time  from  the 
continued  growth  of  the  carcinoma.  In  case  of  chronic 
productive  pancreatitis  the  establishment  of  an  outlet  for 
the  pent-up  bile,  will  react  favorably  upon  the  inflamma- 
tion in  the  head  of  the  pancreas  and  a  diminution  in  the 
enlargement  followed  by  re-establishment  of  the  outflow 
through  the  common  duct  may  be  the  result.  The  oper- 
ation has  a  high  mortality,  particularly  in  malignant 
cases,  as  the  individuals  are  usually  in  bad  general  con  - 
dition,  and  the  pronounced  cholsemia  predisposes  to  seri- 
ous or  fatal  hemorrhage.  Furthermore,  there  is  always 
the  possibility  of  infection  of  the  gall  passages  after  the 
establishment  of  this  direct  communication  between  the 
gall  bladder  and  the  intestine.  The  anastomosis  is  made 
preferably  with  the  duodenum,  but  if  this  is  impractica- 
ble a  loop  of  jejunum  is  selected.  The  colon  is  used  only 
in  exceptional  instances.  The  union  may  be  made  by 
means  of  sutures  only,  but  this  is  a  tedious  and  diflicult 
procedure.  The  Murphy  button  shortens  the  time  of  the 
operation  very  considerably,  and  is  easily  inserted.  Sub- 
sequent contraction  of  the  orifice  with  return  of  the  symp- 
toms is  possible. 

_  The  indications  for  this  operation  are  becoming  fewer 
since  choledochotomy  as  now  performed  can  be  success- 
fully employed  in  most  oases  of  obstruction  due  to  cal- 
culi. It  still  has  a  limited  usefulness  in  cases  of  malig- 
nant and  inflammatory  strictures,  but  its  mortality  will 
necessarily  remain  a  high  one,  particularly  in  the  former 
cases.  To  lessen  the  danger  from  hemorrhage,  in  patients 
with  pronounced  cholsemia.  Mayo  Robson  gives  chloride 
of  calcium  in  thirty-grain  doses  for  two  or  three  days 
previous  to  the  operation. 

Selection  of  the  Operation  and  Indications.  — The  choice 
of  the  operation  will,  as  has  been  said,  be  made  in  most 
cases  after  the  abdomen  has  been  opened.  A  radical 
operation  is,  generally  speaking,  the  one  to  be  chosen, 
provided  the  patient  can  stand  it.  If  the  patient's  con- 
dition is  bad,  simple  drainage  of  the  gall  bladder  may  be 
done  first  and  a  more  complete  operation  performed  at  a 
more  favorable  time.  If  stones  are  found  in  the  gall 
bladder,  associated  with  previous  inflammatory  processes 
and  adhesions,  or  with  acute  cholecystitis  and  a  seriously 
damaged  condition  of  the  bladder,  cholecystectomy  is  the 
operation  of  choice.  Painful  adhesions  even  without 
stones  may  demand  cholecystectomy.  Closure  of  the 
cystic  duct  accompanied  by  hydrops  or  empyema 
should  be  treated  by  cholecystostomy  with  cysticotomy 
if  necessary.  Chronic  closure  of  the  common  duct  by  a 
stone  or  carcinoma  requires  either  choledochotomy  or 
cholecystenterostomy.  Acute  closure  of  the  common 
duct  by  a  stone  should  be  treated  medically  at  first  and 
an  operation  should  not  be  performed  until  it  is  evident 
that  the  stone  is  not  going  to  pass  of  itself,  or  until  the 
symptoms  have  become  too  urgent  for  delay  Acute 
cholecystitis  may  be  treated  expectantly  during  the  at- 
tack if  the  symptoms  are  not  too  severe.  After  the  at- 
tack the  gall  bladder  should  be  explored,  as  there  always 
remains  behind  a  certain  amount  of  infective  material 
which  will  eventually  give  rise  to  thickening  of  the  gall- 
bladder, adhesions,  inflammation  of  the  ducts  etc  The 
indications  here  are  much  the  same  as  in  appendicitis 
An  operation  in  the  interval  is,  if  possible,  to  be  chosen 
m  preference  to  one  during  the  attack. 

Medical  treatment,  while  of  service  in  many  cases  of 
cholelithiasis,  should  not  be  tried  for  too  long  a  time    Con 
stantly  recurring  attacks  of  pain  which  diminish  the  work- 
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ing  capacity  of  the  individual  are  a  sufficient  indication  for 
operation,  even  though  no  objective  symptoms  are  pres- 
ent. At  other  times  internal  treatment  is  from  the  out- 
set hopeless,  and  the  favorable  time  for  operating  should 
not  be  allowed  to  pass  through  unnecessary  delay.  Such 
cases  include  acute  suppurative  cholecystitis  and  chronic 
closure  of  the  cystic  ducts  or  the  common  duct.  Explo- 
ration at  least  is  advisable  in  the  presence  of  persistent 
symptoms  on  the  part  of  the  biliary  passages.  Should  a 
condition  of  affairs  be  disclosed  which  precludes  the  pos- 
sibility of  a  cure  or  which  would  entail  a  prolonged  and 
dangerous  operation,  some  palliative  measure,  such  as 
drainage  of  the  gall  bladder,  will  probably  be  of  service 
to  the  patient.  The  exploration,  generally  speaking, 
does  no  harm  and  may,  by  disclosing  the  real  condition 
of  afEairs,  lead  the  way  to  successful  treatment. 

Cirrhosis  of  the  Liter  has  of  late  been  the  object  of 
operative  treatment  in  an  increasing  number  of  cases. 
It  has  been  found  that  the  ascites  associated  with  cirrho- 
sis may  be  limited  in  amount  and  even  cured  by  the 
establishment  of  an  anastomosis  between  the  portal  cir- 
culation and  that  of  the  branches  of  the  inferior  vena 
cava.     The  operation  is  usually  performed  after  repeated 
tappings  have  given  no  permanent  result,  and  the  patient 
is  rendered  miserable  by  the  distention  of  the  peritoneal 
cavity  with  fluid.     The  abdomen  is  opened  above  the 
umbilicus  in  the  median  line,  or  at  the  outer  border  of 
the  rectus  muscle.     After  a  portion  of  the  fluid  has  es- 
caped, the  right  lobe  of  the  liver,  the  spleen,  and  the 
parietal  peritoneum  are  vigorously  rubbed    with  dry 
gauze  or  scarified  with  some  pointed  instrument.     The 
great  omentum  is  then  stitched  to  the  scarified  parietal 
peritoneum  across  the  front  of  the  abdomen.     The  ob- 
ject sought  for  is  the  formation  of  adhesions  between 
the  surface  of  the  liver,  spleen,  and  omentum,  and  the 
parietal  peritoneum.     Through  these  adhesions  an  anas- 
tomosis is  brought  about  between  the  congested  portal 
system  and  the  veins  of  the  abdominal  wall  which  be- 
long to  the  vena  cava  system.     The  abdominal  incision 
is  closed  with  sutures  and  a  separate  opening  made  above 
the  pubes  for  the  insertion  of  a  drainage  tube  for  carry- 
ing off  the  ascitic  fluid.     The  drainage  tube  is  left  in 
place  for  several  weeks  and  is  then  removed.     Tappings 
may  be  required  for  some  time  afterward,  but  their  fre- 
quency gradually  diminishes.     In  the  best  results  the 
fluid  ceases  to  collect  within  the  cavity.     This  operation 
has  not  yet  become  firmly  established,  but  the  results 
encourage  further  trials.     The  mortality  at  present  is 
comparatively  high,  owing  chiefly  to  the  poor  condition 
of  the  individuals  operated  upon  and  the  greater  risk  of 
infection  of  a  damaged  peritoneum.     The  patients  who 
have  recovered  have  shown  in  most  instances  improvement 
and  in  a  few  cases  a  cure.    The  autopsy  of  cases  fatal  after 
a  period  of  several  months  has  usually  demonstrated  the 
existence  of  the  anastomosis  sought  for,  large  veins  being 
found  in  the  artificial  adhesions.    As  ascites  usually.repre- 
sents  an  advanced  stage  of  the  disease,  and  as  the  progress 
under  medical  treatment  affords  no  hope,  the  operation 
seems  justifiable.     If  cases  are  selected  which  are  not  too 
tar  advanced  and  do  not  have  complicating  disorders  of 
other  organs,  the  mortality  of  the  operation  will  be  less- 
ened and  the  chances  of  a  cure  will  be  improved.    Stricter 
asepsis  and  more  careful  after-treatment  should  diminish 
the  dangers  of  infection.  Benjamin  T.  Tilton. 

T.nMf' xP'^^^^^^   ^^-    SYPHILITIC   INFLAMMA- 

1  IONS.— HiSTOBiCAL.— The  existence  of  syphilitic  dis- 
ease of  the  liver  was  denied  by  Morgagni.  Dittrich,  in 
1H4J,  gave  the  first  comprehensive  description  of  the  dis- 
ease, the  tumor-like  formations  of  which  had  been  pre- 
viously confused  with  malignant  and  other  new  growths. 
Virchow  has  placed  our  knowledge  of  hepatic  syphilis 
where  it  now  stands. 

Classification.— As  with  syphilitic  affections  in  gen- 
eral we  recognize  the  acquired  and  congenital  lesions. 
Ihe  lesions  of  syphilis  in  the  liver  belong  to  the  ter- 
tiary period  of  the  disease;  in  fact,  outside  of  the 
occasional  occurrence  of  jaundice  in  the  efllorescent  or 
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early  stage  due  to  uncertain  lesions,  secondary  hepatic 
affections  in  syphilis  are  not  recognized. 

Pathology. — 1.  Acquired  Syphilis. — Two  forms  are 
most  commonly  met  with — {a)  A  diffuse  syphilitic  in- 
flammation affecting  the  interstitial  tissue,  not  readily  dis- 
tinguished from  ordinary  cirrhosis.  The  cell  proliferation 
is  markedly  interaclnous,  and  is  said  to  run  between  the 
columns  of  liver  cells  oftener  than  is  the  case  with  alco- 
holic cirrhosis.  The  same  tendency  to  shrinking  (atro- 
phy) is  seen. 

(J)  The  much  more  common  gummatous  hepatitis  oc- 
curs in  the  form  of  numerous  nodules,  varying  in  size  from 
a  millet  seed  to  a  walnut,  of  a  reddish-gray  to  whitish- 
yellow  color,  irregular,  often  striated,  more  or  less  sharply 
outlined.     The  centres  of  the  syphilomata  are  yellowish- 
white,  caseous,  dry,  but  firm,  much  more  so  than  a  tii- 
berculous  caseous  mass. '  These  growths  tend  to  develop 
on  the  upper  surface  of  the  liver,  at  the  attachment  of 
the  ligamentum  suspensorium,  and  in  the  connective-tis- 
sue prolongations  of  Gllsson's  capsule  (peripylephlebitis 
syphilitica,  Schlippell).     Microscopically,  the  fresh  red- 
gray  growths  consist  of  round  and  spindle  cells  in  a 
homogeneous  ground  substance ;  the  older  caseous  areas 
show  masses  of  fatty  necrotic  material.     The  amount  of 
fat  and  the  absence  of  giant  and  epithelioid  cells  are 
points  of  differentiation  between  gumma  and  tubercle. 
Alterations  of  the  blood-vessels  in  these  areas,  consisting 
of  marked  thickening  of  the  medial  and  adventitial  coats, 
are  constant  features.     Hepatic  scars,  usually  considered 
to  be  healing  fibrosing  gummata,  are  among  the  common 
lesions  of  acquired  syphilis ;  the  extent  to  which  they 
may  deform  a  liver  by  their  contraction  is  well  known. 
The  possibility,  however,  of  these  scars  being  due  to 
causes  other  than  syphilis  is  now  admitted  (Plexner). 
The  gummatous  form  may  be  found  in  connection  with 
the  interstitial  form.     Thickening  and  adhesions  of  the 
Uver  capsule  (perihepatitis)  occur  constantly  with  the 
former  condition,  and  fat  infiltration  and  amyloid  degen- 
eration of  the  liver  cells  are  common.     By  many,  amy  _ 
loid  degeneration  of  the  liver  is  classed  as  a  form  of 
syphilitic  alteration.  .   ^,,    ,.       •    4.1 

2    Congenital  Syphilis.— Th-e  diffuse  infiltration  is  the 
form  most  frequently  met  with;  it  may  occur  at  any 
time  after  the  sixth  month  of  foetal  life.     The  hver  is 
usually  much  enlarged,  often  equalling  six  per  cent,  of 
the  body  weight,   firm  and  tough,    gray-red  to  dirty 
vellow-gray  in  color,  and  the  lobular  markings  are  usu- 
ally obliterated.     Occasionally  the  organ  may  be  exces- 
sively icteric  (brimstone  liver).     If  the  infants  survive 
for  a  sufficient  length  of  time  cirrhotic  changes  may 
ensue   with  consequent  atrophic  appearances,     byphius 
hereditaria  tarda  affecting  the  liver,  and  appearing  first 
in  adolescence,  can  hardly  be  distinguished  from  atrophic 
cirrhosis.     Microscopically,  there  is  first  hyperemia  with 
capillary  engorgement,  massing  of  leucocytes,  and  pro- 
Seration  of  the  capillary  endothelium;  later,  in  the  wi- 
dened interstices  of  the  lobules,  are  peen  round  cells    n 
newly  formed  connective  tissue,  and  the  same  cells  aie 
frequently  found  inside  the  lobules  between  the  capU- 
lary  walls  and  rows  of  liver  cells,  and  in  tbe  walls  of  the 
blood-vessels.     In  the  later  stage  connective  tissue  re- 
places the  round-cell  infiltration    and  ««  liver  cells 
after  some  nuclear  proliferation,  shrink  aud  atrophy.     It 
(which  is  rather  rare)  the  gummatous  form  oocuis,  the 
liver  presents  multiple  miliary  formations.  _  An  increase 
of  connective  tissue,  in  the  form  of  small  circumscribed 
areasTnaddTtion  to  the  diffuse  P/ocess,  may  resemble  a 
gummatous  condition.     As  already  mentioned  with  the 
exception  of  a  transient  jaundice  f?en  occasionally  m 
the  secondary  stage,  syphilitic  l»epatic  affect  onsaiedis 
tinctly  tertiary,  and  are  usually  met  with  yeais  attei  the 
forrnaVon  of  t^i'e  primary  lesion ;  cases  of  hepat^  syphilis 

developing  six  and  nine  moiith?,.'^c«P«'=*'\«Mf  the  ac- 
tion are  reported  by  Key  and  Biermer  In  both  the  ac 
quired  and  the  congenital  disease  the  liver  is  one  ot  the 
organs  of  the  body  most  frequently  affected 

SYMPTOMATOLOGT.-Jaundice  has  been  mentioned  as  a 
symptom  in  the  secondary  stage.    Many  cases  of  hepatic 
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syphilis  are  revealed  only  at  autopsy ;  the  more  marked 
cases  of  the  gummatous  form  show  tlie  familiar  enlarged 
knotty  and  deformed  liver,  the  symptoms  in  fact  being 
frequently  only  such  as  are  dependent  upon  pressure; 
jaundice  is  rare  in  this  form  of  the  affection ;  ascites,  due 
to  compression  of  the  portal  vein,  occurs,  and  may  give  the 
picture  of  hypertrophic  cirrhosis.  It  may  be  stated  that 
ascites  does  not  occur  in  the  gummatous  form  unless  the 
portal  circulation  is  obstructed  or  the  kidneys  are  vitally 
affected,  but  it  is  more  or  Jess  to  be  expected  in  the  gen- 
eral cirrhotic  form.  The  general  condition  usually  suf- 
fers, and  ansemia  and  cachexia  are  more  or  less  marked, 
sometimes  so  much  so  that  malignant  disease  may  be 
suspected.  The  general  diffuse  form  (syphilitic  cirrhosis) 
presents  the  picture  more  or  less  absolutely  of  alcoholic 
cirrhosis,  though  it  is  said  to  be  more  acute  and  more 
rapid  in  its  course,  and  may  speedily  terminate  fatally. 
It  is  remarkable,  however,  to  what  an  extent  a  liver  may 
be  deformed  without  giving  rise  to  symptoms.  Periods 
of  improvement  apart  from  specific  treatment  are  not  in- 
frequently seen';  and,  on  the  other  hand,  even  after  a  sup- 
posed cure,  relapses  and  severe  after-effects  may  develop. 
In  the  congenital  form  the  symptoms  are  those  of 
malnutrition,  and  the  infants  die  after  a  short  existence. 
Enlarged  liver  and  spleen,  ansemia,  and  cachexia  are 
always  present  (see  above). 

Diagnosis.— Gummata  may  be  confused  with  carcino- 
matous nodules ;  the  diffuse  cirrhosis  gives  rise  to  condi- 
tions not  to  be  distinguislied  from  an  alcoholic  affection ; 
but  congenital  hepatic  syphilis  is  unmistakable. 

Tkbatmbnt. — Specific  treatment  (mercury  and  iodides) 
is  always  indicated,  and  even  in  late  stages  mercury  should 
be  employed.  Under  the  influence  of  this  drug  gum- 
mata may  completely  vanish,  an  ascites  may  disappear, 
and  other  severe  symptoms  may  quickly  subside.  Scar 
tissue  and  amyloid  change  naturally  cannot  be  affected  by 
any  treatment.  Iron  and  arsenic  are  necessary  for  the 
ansemic  conditions.  John  H.  Mitsser. 

Norman  B.  Qwyn. 

LIVER,  DISEASES  OF:  TUBERCULOSIS.— See  The 

Appendix. 

LIVER,  PHYSIOLOGY  OF  THE.— The  position  of  the 
liver  with  regard  to  the  circulation  is  a  sufficient  indica- 
tion that  its  primary  function  is  to  cause  chemical  modi- 
fications in  the  products  of  digestion  which  have  been 
taken  up  from  the  gastro-intestinal  tract,  before  these  are 
allowed  to  pass  on  into  the  general  blood  stream  for  the 
nutrition  of  the  other  tissues  of  the  body.     Although  im- 
portant chemical  changes  occur  in  these  substances  in 
their  passage  through  the  columnar  cells  of  the  mtestmal 
wall  further  changes  of  both  a  qualitative  and  a  quantita- 
tive character  are  required  before  the  portal  can  be  al- 
lowed to  mix  with  the  systemic  blood,  and  these  final 
chemical  transformations  have  their  seat  in  the  liver  eel  s. 
Hence   the  liver  becomes  the  final  safeguard   ot  the 
organism  from  absorbed  products  which  have  not  un- 
dergone   complete   assimilation;    but  its  physiological 
importance  by  no  means  ends  in  carrying  out  this  pri- 
mary function,  for  it  is  also  the  chief  metabohc  laboratory 
of  the  body  in  which  the  greater  part  of  the  work  ot 
Durificationof  the  blood,  from  either  extraneous  or  exces- 
sive dissolved  substances-or  its  standardization  so  to 
speak-is  accomplished.     It  is  by  the  liver  cells  that  the 
degradation  products  of  proteid  metabolism  m  other  tis- 
suls  are  prepared  for  excretion  by  the  kidneys;  here  also 
the  final  products  of  the  breaking  up  of  the  hamoglobin 
molecule  after  being  robbed  of  their  iron  which  is  re- 
tained and  conserved  by  the  liver  cells,  are  either  cast  out 
of  the  circulation  in  the  bile,  or  prepared  for  removal  by 
the  kidneys  in  the  form  of  urinary  pigments;  here  too 
the  quantity  of  carbohydrate  entering  tbe^systemic  circu- 
lation is  adapted  and  regulated  to  the  needs  of  the  organ^ 
ism  by  a  system  of  chemical  storage,  and  acco rd mg  to 
some  authors  is  at  least  in  part  united  with  parmlly  dis- 
integrated proteid  rests  to  form  proteid  molecules  anew, 
and  so  spare  the  amount  of  fresh  proteid  required  fiom 
without  in  order  to  maintain  tissue  equihbrium. 
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lu  addition  to  these  important  operations  many  other 
chemical  changes  doubtless  go  on  in  the  liver  cells  Which 
we  have  not  yet  been  able  to  follow  out  experimentally 
because  of  the  inherent  difficulties  of  such  investigations, 
and  hence  it  must  be  admitted  that  the  physiology  of 
the  liver  forms  one  of  the  most  fragmentary .chaptersin 
our  knowledge  of  biological  change.  Even  in  those  in- 
stances of  hepatic  activity  which  have  just  been  enumer- 
ated, we  know  merely  the  end  results  because  of  the 
crudeness  of  our  methods  of  study,  and  are  ignorant  in 
great  measure  of  the  links  in  the  chemical  chains  of 
transformation  which  occur  in  the  cell. 

It  may  be  pointed  out  that  such  important  chemical 
changes,  as  occur  in  the  liver,  require  a  high  state  of  ac- 
tivity on  the  part  of  the  liver  cells,  and  hence  it  becomes 
necessary  that  an  extra  stream  of  pure  blood  in  abundant 
quantity  shall  be  supplied  to  the  organ  in  addition  to  that 
carried  from  the  intestine,  in  whicli  not  merely  has  the 
Oxygen  been  largely  used  up  in  the  intestinal  capillaries, 
but  also  further  vitiation  has  resulted  from  the  addition 
of  foreign  constituents  arising  from  intestinal  absorption. 

Such  a  supply  of  pure  blood  is  even  more  necessary  in 
the  case  of  the  liver  than  in  that  of  the  lungs  to  which 
similarly  in  the  body  a  large  stream  of  venous  blood  is 
carried,  for  in  the  first  place  the  hepatic  cells  are  more 
physiologically  active  structures  of  a  secretory  type, 
while  the  endothelial  cells  of  the  pulmonary  alveoli  carry 
out  a  much  more  .passive  function,  acting  to  a  great 
extent  as  physical  membranes.;  and,  in  the  second  place, 
the  venous  blood  of  the  portal  system  is  more  heavily 
charged  with  substances  foreign  to  the  circulation  and 
capable  of  acting  as  protoplasmic  poisons. 

The  liver  is  hence  supplied  with  arterial  blood  by  the 
hepatic  artery,  and  in  addition  the  blood  coming  from  the 
area  of  absorption  is  diluted,  so  to  speak,  as  regards  the 
products  of  absorption,  by  admixture  with  the  splenic 
blood.  This  is  a  function  of  the  spleen  which  has  not 
hitherto  beenbrought  into  prominence ;  but  it  furnishes 
an  easy  explanation  of  the  peculiar  position  of  the  spleen 
with  regard  to  the  portal  circulation,  of  the  well-known 
anatomical  fact  that  the  blood  supply  of  the  spleen  is 
much  larger  than  the  metabolic  wants  of  that  organ  de- 
mand, and  also  of  the  increased  size  of  the  spleen  and  of 
the  vigor  of  its  rhythmic  contractions  during  the  period 
of  digestion.  By  this  anatomical  aiTangement  of  the 
spleen  and  its  vessels  as  an  adjunct  to  the  portal  circuit, 
a  supply  of  blood  which  has  not  been  materially  vitiated 
by  metabolic  changes  can  be  directly  mixed  with  the 
portal  blood  coming  from  the  intestinal  area,  before  it  is 
sent  on  to  the  hepatic  cells,  for  the  interposition  of  the 
resistance  of  the  splenic  capillaries  and  splenic  spaces 
lowers  the  arterial  pressure  down  to  that  of  the  portal 
vein.  On  operative  removal  of  tlie  spleen  compensation 
probably  takes  place  by  means  of  an  increased  supply  of 
blood  through  the  hepatic  artery. 

The  chief  experimental  methods  by  which  the  functions 
of  the  liver  have  been  investigated  are  the  following:  1. 
Investigations  of  the  chemical  composition  of  the  organ 
and  of  its  secretion,  the  bile,  under  varying  conditions. 
2.  Histological  and  microchemical  examination  of  the 
liver  cells.  3.  Comparative  analyses  of  the  blood  in  the 
portal  vein  and  hepatic  vein  as  indicating  the  changes 
which  the  blood  has  undergone  in  passing  through  the 
liver.  4.  Studies  of  the  effects  of  excision  of  the  liver  in 
certain  animals,  and  also  of  short-circuiting  it  from  the 
portal  circulation  by  means  of  an  artificial  fistula  estab- 
lished between  the  portal  vein  and  inferior  vena  cava.  5. 
Observations  on  the  changes  in  substances  added  to 
whipped  blood  as  a  result  of  perfusion  through  the 
excised  liver. 

1.  Chbmical  Composition. — The  liver  tissue  resem- 
bles other  tissues  in  being  alkaline  during  life  and  turn- 
ing acid  after  death,  the  acidity  being  usually  ascribed  to 
the  formation  of  sarcolactic  acid.  There  is  a  certain 
amount  of  rigor  or  post-mortem  hardening  always  de- 
veloped accompanying  the  change  in  reaction,  but  this 
is  not  due  to  myosin  formation  since  myosinogen  is  ab- 
sent from  the  uncoagulated  extracts  of  the  fresh  gland. 
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The  proteids  of  liver  have  been  investigated  by  Pl5sz 
and  by  Halliburton  who  found  the  following  coaguiable 
proteids  present :  (1)  A  proteid  coagulating  at  45°  to  50°  C. 
which  has  all  the  usual  properties  of  a  globulin,  and 
is  not  probably  intrinsic  to  the  liver,  being  indistinguish- 
able from  the  cell  globulin  of  Halliburton,  which  is  found 
in  most  cellular  tissues.  (3)  A  nucleo-proteid  which  co- 
agulates at  60°  to  70°  C.  and  possesses  most  of  the  common 
properties  of  the  class  excepting  that  it  is  not  readily 
salted  out  of  solution,  and  hence  the  sodium  chloride 
precipitation  method  of  Halliburton  cannot  be  utilized 
for  its  preparation.  (3)  A  globulin  coagulating  at  70°  0. 
(4)  Traces  of  albumin. 

In  addition,  the  liver  contains  traces  of  gluco-proteids 
which  probably  are  derived  from  the  connective-tissue 
elements,  and  also,  like  other  tissues,  traces  of  enzymes. 

It  has  been  claimed  by  some  that  a  very  appreciable 
amount  of  an  amylolytic  enzyme  is  present,  which  has 
been  held  responsible  for  the  conversion  of  the  liver  gly- 
cogen into  dextrose  (vide  infra),  but  other  observers  deny 
the  existence  of  sufficient  amounts  of  such  an  enzyme 
to  accomplish  this  function  and  ascribe  the  conversion  of 
glycogen  to  the  activity  of  the  cell  protoplasm. 

Undoubtedly  the  most  interesting  of  the  proteid  bodies 
of  the  liver,  are  those  which  contain  iron,  since  it  is  the 
presence  of  these  in  the  liver  substance,  taken  in  con- 
junction with  the  chemistry  of  the  bile  pigments,  which 
conclusively  proves  the  important  hismatopoietic  func- 
tion exercised  by  the  liver  cell. 

That  practically  all  the  iron  contained  in  the  liver  cells 
is  present  in  some  organic  form,  is  shown  by  the  fact 
that  the  tissue  reacts  to  the  ordinary  reagents  for  inor- 
ganic iron,  such  as  potassium  ferrocyanide  or  sulphocya- 
nide,  only  after  treatment  by  an  inorganic  acid,  such  as 
hydrochloric  or  sulphuric.  The  presence  of  iron  may  be 
demonstrated  either  microchemical ly  or  by  making  ex- 
tracts of  the  tissue  with  dilute  hydrochloric  acid. 

There  are  two  distinct  types  of  organic  iron-containing 
compounds  found  in  the  liver.  One  of  these  is  in  the  form 
of  iron  albuminates,  which  are  characterized  by  the  fact 
that  the  iron  may  be  separated  from  the  albumin  by  the 
action  of  inorganic  acids.  That  these  are  simple  salt-like 
compounds  of  albumin  with  iron  is  demonstrated  by  the 
fact  that  they  are  practically  identical  in  their  properties 
with  salts  artificially  prepared  by  the  action  of  oxide  of 
iron  on  alkali  albumin.  Such  artificial  compounds  of 
iron  under  the  name  of  ferratins  have  been  introduced 
into  therapeutics,  with  the  idea  that  from  their  resem- 
blance to  the  naturally  occurring  iron  albuminates  of  the 
liver  they  would  be  probably  more  readily  absorbed. 
Such  ready  absorption  from  the  intestine  is  claimed  for 
such  compounds,  on,  however,  very  dubious  experimental 
grounds.  There  is  a  certain  amount  of  evidence  that  if 
hsemoglobin  is  under  any  circumstances  built  up  from 
such  albuminates  as  are  found  in  the  liver,  it  is  only  in- 
termediately through  the  second  class  of  iron  compounds 
found  in  the  liver  cells,  which  contain  phosphorus  in 
their  composition  and  belong  to  the  class  of  the  nucleins. 
Such  iron-containing  nucleins  were  first  demonstrated  in 
the  liver  by  Zaleski,  who,  under  the  view  that  only  one 
such  iron-containing  nuclein  was  present,  applied  to  it 
the  name  of  "  hepatin  " ;  there  is  little  doubt  now,  how- 
ever, that  several  different  iron-containing  nucleins  are 
present  in  the  liver  cells,  and  hence  the  name  "hepatin," 
if  preserved,  would  be  better  applied  as  a  class  name  for 
these  substances. 

The  iron-containing  nucleins  are  distinguished  from 
the  iron  albuminates  by  their  behavior  toward  acid  alco- 
hol to  which  they  yield  up  none  of  their  iron ;  they  also 
are  stained  black  by  alkaline  sulphides  only  after  long 
standing,  and,  in  short,  are  not  simple  salts  of  iron  like 
the  albuminates,  but  true  organic  compounds  of  iron  in 
which  that  element  is  directly  united  to  carbon.  It  is 
for  this  reason  that  the  reactions  proper  to  iron  salts  are 
shown  only  when  the  nuclein  molecule  containing  the 
iron  is  disintegrated. 

It  has  been  shown  by  Bunge,  and  workers  in  liis  labor- 
atory, that  it  is  these  iron-containing  nucleins  which  are 
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chiefly  concerned  in  the  manufacture  of .  hemoglobin  in 
ttie  body,  and  he  accordingly  terms  them  "  heematogens  » 
Ihis  has  been  demonstrated  by  the  hatching  of  eggs  in 
the  yolk  of  which  "  haamatogens  "  or  iron-containing  nu- 
clems  are  the  only  form  of  iron  present  and  from  which 
alone  the  haemoglobin  present  in  the  bird  on  hatching  can 
arise.  The  same  has  been  shown  by  feeding  new-born 
mammals  entirely  iipon  egg  yolk  and  iron-free  food^  and 
also  by  analyzing  the  total  iron  in  ingesta  and  egesta 
when  the  former  contained  iron  only  in  the  form  of  nu- 
cleins ;  it  has  thus  been  shown  that  the  iron-containing 
nuclems  or  "  hmmatogens"  a.re  directly  absorbable  from 
the  intestme.  It  is  hence  supposed  that  the  hsematogens 
are  absorbed,  carried  to  the  liver,  and  after  undergoing 
certain  obscure  metabolic  changes  in  that  organ  are  car- 
ried to  the  red  marrow  wliere  they  form,  in  the  erythro- 
CTtes,  building  ihaterial  for  haemoglobin.  (See  article  on 
Blood,  Formation  of  t?ie,  vol.  ii.,  p.  19.) 

The  total  quantity  of  iron  in  the  liver  is  very  variable 
averaging  about  3  parts  per  1,000.  It  is  present  in  three 
to  four  times  as  great  quantity  in  the  liver  of  the  new- 
born as  in  the  full-grown  animal,  a  reserve  being  so  pro- 
vided for  the  period  during  which  milk  is  the  only  food, 
because  this  is  very  deficient  in  iron.  The  quantity 
stored  in  the  liver  is  increased  by  any  circumstance 
which  leads  to  destruction  of  red  blood  corpuscles,  and 
hence  it  is  found  to  be  very  high  in  pernicious  ana3mia. 

The  bile  pigments,  from  their  close  chemical  relation- 
ship to  haemoglobin,  furnish  another  proof  of  the  impor- 
tant part  taken  by  the  liver  in  the  metamorphoses  of 
haemoglobin  in  the  body. 

The  liver  is  under  normal  conditions  very  rich  in  fats, 
and  in  bodies  of  a  phosphorized  character  containing  fats, 
such  as  lecithin  and  jecorin.  Of  these,  the  latter-named 
body  was  first  isolated  from  the  liver  by  Drechsel,  who 
at  that  time  thought  it  was  exclusively  found  in  that  or- 
gan, but  it  has  since  been  identified  by  Baldi  as  a  con- 
stituent of  spleen,  muscle,  and  brain. 

The  total  ether  extract  of  liver  is  stated  by  Noel  Paton 
as  five  per  cent,  of  the  undried  gland,  which  is  equivalent 
to  twenty  per  cent,  of  the  dried  weight.  This  ether  extract 
contains  according  to  the  same  author  an  amount  of  fatty 
acid  varying  from  forty  to  ninety  per  cent. ,  and  on  an  ave- 
rage the  amount  of  fat  unassociated  with  phosphorized 
bases  may  be  placed  at  three  per  cent,  of  the  fresh  weight. 
The  amount  is  increased  by  feeding  richly  on  either  fats  or 
carbohydrates,  and  it  is  probable  that  on  carbohydrate 
feeding  a  fairly  large  percentage  of  glycogen  is  slowly 
changed  into  fats  by  the  action  of  the  liver  cells,  and 
later  carried  to  the  connective  tissues,  instead  of  being 
converted  into  dextrose  as  is  usually  taught,  and  then 
discharged  into  the  blood  stream.  The  liver  fats  contain 
less  olein  and  hence  have  a  higher  melting  point  than 
those  found  in  other  tissues.  The  percentage  of  ether 
extractives  is  reduced  much  less  rapidly  during  inanition 
than  is  the  percentage  of  glycogen. 

The  amount  of  lecithin  is  Surprisingly  high,  reaching 
as  much  as  3.5  per  cent,  of  the  fresh  organ,  or  over  ten 
per  cent,  of  the  total  solids ;  while  cholesterin  is  very  low, 
averaging  only  0.03  to  0.04  per  cent,  of  the  gland  (Noel 
Paton). 

Jecorin  is  contained  in  the  liver  in  considerable  quan- 
tity. It  is  closely  allied  in  character  to  the  protagons 
found  in  the  tissues  of  the  central  nervous  system. 

The  carbohydrate  contained  in  the  liver  when  the  organ 
is  examined  in  the  fresh  condition  is  present  almost  ex- 
clusively in  the  form  of  glycogen  or  animal  starch,  a 
body  belonging  to  the  group  of  polysaccharides;  but 
when  the  liver  is  allowed  to  remain  for  some  time  before 
examination,  and  especially  if  it  be  kept  warm  in  the  in- 
terval, the  glycogen  is  found  to  have  been,  wholly  or  in 
part  according  to  the  percentage  present,  converted  into 
glucose. 

The  amount  of  glycogen  present  in  fresh  liver  vanes 
within  wide  limits ;  by  somewhat  prolonged  and  exces- 
sive feeding  upon  carbohydrates  it  may  be  raised  as  high 
as  seventeen  percent.,  and,  as  a  result  of  prolonged  inani- 
tion, it  may  be  reduced  to  the  merest  traces.     It  is  formed 


most  readily  from  ingested  carbohydrates,  and  under  nor- 
mal conditions  it  is  probable  that  these  are  its  chief  if  not 
Its  only  source ;  but  it  has  been  shown  that,  in  the  absence 
ot  carbohydrates,  a  formation  in  the  liver  of  glycogen 
from  proteid  may  occur  if  this  form  of  food-stul  be  fed 
to  the  animal  in  excessive  amount.  There  is,  on  the  other 
hand,  no  clear  experimental  proof  that  it  can  be  synthe- 
tized. in  the  liver  cells  from  fats. 

Olycogenesis.— There  have  been  many  volumes  written 
and  much  discussion  waged  as  to  the  sources,  uses,  and 
fate  of  the  glycogen  of  the  liver. 

The  simplest  view  is  the  one  originally  advanced  by 
Claude  Bernard  which  gives,  expression  to  what  is  usu- 
ally termed  the  glycogeji,ic  function  of  the  liver.  This 
theory  is  still  advocated  in  its  entirety  by  many  physi- 
ological chemists,  but  others  nowadays  are  beginning  to 
see  reasons  for  modifying  it  to  a  certain  extent. 

According  to  this  theory  the  glycogen  of  the  liver 
solely  carries  out  the  function  of  acting  as  a  temporary 
storage  of  excessive  carbohydrate  supplies.  All  the  gly- 
cogen arises  from  dextrose  and  it  all  passes  back  again 
into  dextrose;  the  effect  of  the  backward  and  forward 
transpositions  being  to  maintain, as  nearly  as  possible  a 
constant  percentage  of  dextrose  in  the  circulating  blood. 
When  the  percentage  of  dextrose  in  the  blood  rises  above 
a  certain  normal  level,  amounting  to  about  0.15  percent., 
the  excess  of  sugar  acts  as  a  stimulus  to  the  liver  cells 
causing  them, to  transform  the  circulating  sugar  into 
glycogen  and  so  keep  down  the  percentage  in  the  blood 
to  somewhere  near  the  normal  level.  On  the  other  hand, 
when  no  sugar  is  bein^  absorbed,  and  that  contained  in 
the  circulating  blood  is  being  gradually  decreased  by 
oxidation  processes  going  on  in  the  tissues,  then  a  re- 
verse stimulus  is  given  to  the  liver  cells,  which  causes 
them  to  change  the  stored-up  insoluble  glycogen  into 
soluble  dextrose  which  passes  out  into  the  blood  stream 
and  so  tends  to  keep  up  the  percentage,  and  send  carbo- 
hydrate nutriment  to  the  other  tissues  of  the  body. 

There  is  suflicient  experimental  evidence  to  prove  to  a 
demonstration  that  this  is  the  primary,  and  probably  the 
most  important,  use  of  the  glycogen  storage  in  the  liver ; 
but  at  the  same  time  there  is  also  convincing  evidence 
both  that  glycogen  can  be  formed  by  the  liver  from  other 
sources  than  dextrose,  and  also  that  by  no  means  all  the 
glycogen  formed  in  the  liver  is  reconverted  into  dextrose, 
for  a  certain  amount  is  certainly  converted  into  fats,  and 
a  further  portion  is  in  all  probability  united  with  nitro- 
genous organic  substances,  derived  from  partially  disin- 
tegrated proteid,  to  regenerate  proteid  once  more. 

The  chief  experimental  evidences  in  favor  of  the  glyco- 
genic function  of  the  liver  may  he  enumerated  as  follows : 

1.  The  glycogen  is  most  abundantly  formed  in  the 
liver  cells  when  carbohydrate  food  is  given,  it  is  formed 
in  only  small  quantity  on  a  liberal  proteid  diet,  and  is 
probably  never  produced  from  fat ;  also  the  amount  of 
glycogen  in  the  cells  increases  with  the  time  which  has 
elapsed  after  a  meal  rich  in  carbohydrates. 

3.  The  glycogen  contained  in  the  liver  cells  is  after 
death  converted  rapidly  into  dextrose,  and  such  an  ac- 
tion is  probably  due  to  the  exaggerated  activity  of  the 
asphyxiated  and  dying  liver  cells. 

3.  A  similar  disappearance  of  glycogen  occurs  during 
a  period  of  inanition,  the  amount  which  has  disappeared 
being  proportional  to  the  time  which  has  elapsed,  and 
during  this  period  the  amount  of  circulating  dextrose  is 
kept  up  close  to  the  normal  value.  Hence  the  most 
probable  explanation  is  that  the  blood  is  being  contin- 
uously supplied  with  dextrose  from  the  stored-up  glyco- 
gen of  the  liver. 

4.  The  kidneys  tolerate  only  a  certain  percentage  of 
dextrose  in  the  circulating  blood  and  commence  to  se- 
crete urine  containing  dextrose  when  this  low  level  of 
about  two  parts  per  thousand  is  exceeded.  Hence,  did 
the  liver  not  store  up  the  dextrose  in  some  form,  it  would 
reach  the  systemic  circulation,  and  so  the  kidneys,  and 
be  nearly  all  excreted  in  the  urine  and  lost  to  the  body. 
That  this  is  the  true  explanation  of  the  prevention  of 
glycosuria  after  a  carbohydrate  meal  is  perhaps  most 
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clearly  demon stiated  by  slowlj'  injecting  a  strong  solu- 
tion of  glucose  in  whipped  blood,  under  like  conditions, 
in  one  case  into  the  central  end  of  a  mesenteric  vein  and 
in  the  other  into  the  central  end  of  a  systemic  vein,  such 
as  the  jugular.  In  the  former  case,  no  glycosuria  occurs 
because  the  liver  cells  store  up  the  sugar;  but,  in  the  lat- 
ter case,  glycosuria  follows  immediately,  obviously  be- 
cause the  sugar  in  excessive  amount  reaches  the  general 
ciroilation  and  so  the  kidneys,  before  it  can  be  taken  up 
by  the  liver  cells. 

5.  Direct  analyses  of  the  blood  of  the  portal  and  he- 
patic veins,  (a)  during  carbohydrate  absorption,  and  (i) 
during  inanition,  have  demonstrated  that  in  the  former 
case  the  blood  passing  to  the  liver  contains  more  carbo- 
hydrate than  that  leaving  the  organ,  while  in  the  latter 
case  the  reverse  condition  is  observed.  Here  it  must  be 
remarked,  however,  that  the  blood  supply  to  the  liver  is 
so  copious  as  to  render  the  difference  in  percentage  small 
even  when  a  large  transference  of  material  may  be  tak- 
ing place.  Further,  the  rate  of  removal  of  carbohydrate 
from  the  liver  is  never  so  great  as  the  rate  of  its  storage 
during  the  assimilation  of  a  heavy  carbohydrate  meal, 
and  hence,  although  the  differences  in  percentages  of  por- 
tal and  hepatic  blood  are  sufficient  to  demonstrate  stor- 
age in  the  liver,  they  are  quite  insufficient  according  to 
many  observers  to  prove  that  this  stored  carbohydrate  is 
again  set  free  as  dextrose. 

There  is  then  no  room  for  doubt  that  the  excess  of  dex- 
trose carried  to  the  liver  by  the  portal  vein  is  stored  as 
glycogen  for  the  time,  and  it  appears  clear  that  under 
usual  conditions'  a  great  deal  of  this  stored  glycogen  is 
again  given  back  to  the  blood  as  dextrose,  but  it  will  be 
observed  that  there  is  absolutely  no  proof  that  all  the 
glycogen  is  disbursed  in  this  form. 

The  glycogen  of  the  animal  has  been  compared  to  the 
starch  of  the  vegetable  world,  and  this  undoubtedly 
good  comparison  ought  to  help  to  make  it  clear  that  the 
glycogen  may  serve  as  a  constructive  raw  material  and 
not  merely  as  a  source  of  energy  by  combustion.  It  has 
been  suggested  by  Pavy  that  a  considerable  conversion 
into  fat  may  occur  in  the  liver.  Some  hours  after  a  meal 
rich  in  glycogen-forming  elements,  it  is  always  found 
that  the  fat  content  of  the  liver  cells  has  increased  at  the 
.  expense  of  the  glycogen,  and  this  is  accomplished  at  a 
period  when  the  plasma  is  perfectly  clear  from  sus- 
pended fat,  showing  that  the  fat  accumulatioh  is  prob- 
ably not  due  to  infiltration.  Hence  it  is  probable  that, 
at  any  rate,  when  the  glycogen  storage  is  high,  fat  is 
formed  in  the  liver  from  glycogen.  Fat  so  formed  may 
afterward  be  distributed  to  the  connective  tissues  and 
stored  therein. 

It  is  impossible  to  give  any  such  direct  proof  of  the 
generation  of  proteid  from  glycogen  in  the  liver,  be- 
cause an  abundance  of  proteid  is  always  naturally  pres- 
ent in  the  protoplasm  of  the  cells  and  in  the  bathing 
fluids,  and  accordingly  even  did  granules  of  a  protoplas 
mic  nature  appear  in  the  cell  after  a  heavy  glycogen 
storage  their  source  would  not  be  clearly  known.  But 
it  has  been  argued  by  Pavy  from  the  great  power  as  pro 
teid  sparers  which  the  carbohydrates  exercise,  as  shown 
by  the  enormously  reduced  amount  of  proteid  upon 
which  nitrogenous  equlibrium  can  be  maintained  when 
carbohydrates  are  liberally  supplied,  as  well  as  from  the 
fact  that  carbohydrate  can  be  isolated  from  practically 
any  form  of  proteid  by  appropriate  chemical  treatment 
that  the  glycogen  of  the  liver  is  converted  into  proteid 
and  that  the  nitrogenous  part  of  the  proteid  molocxde  can 
be  used  as  a  carrier  for  it.  In  fact  Pavy  regards  this  as 
the  most  important  function  of  the  glycogen  storage  and 
it  is,  according  to  this  observer,  as  a  result  of  this  office 
of  the  hver  cells  passing  into  abeyance  that  diabetes  en- 
sues. 

_  Such  a  view  furnishes  an  easy  explanation  of  the  per- 
sistence of  dextrose  in  the  urine,  even  after  all  carbohy 
drate  has  been  cut  off  in  the  food.  For  if  we  regard  the 
proteid  molecule  as  a  union  of  a  carbohydiate  with  a  ni- 
trogenous rest,  then  it  is  easy  to  see  how  the  vitiated 
metabolism  of  the  liver  cells  may,  by  a  simply  reversed 
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process,  set  free  dextrose  from  the  circulating  proteid. 
In  accord  with  this  view  is  also  to  be  easily  placed  the 
observed  fact  that  in  severe  diabetes  the  output  of  nitro- 
genous material  as  urea  is  largely  increased. 

To  sum  up,  then,  the  glycogen  is  placed  at  the  com- 
mand of  the  liver  cells,  which  can  probably  use  it  for  the 
manufacture  of  dextrose,  fat,  or  proteid  according  to  the 
wants  of  the  organism  as  expressed  by  the  condition  of 
the  circulation. 

The  liver  contains  more  urea  than  any  of  the  other  or- 
gans and  the  quantity  is  increased  during  active  proteid 
metabolism,  as  on  a  diet  rich  in  proteid,  or  during  pro- 
teid absorption ;  thus  pointing  toward  that  active  forma- 
tion of  urea  in  the  gland  which  has  been  proved  by  other 
methods  {vide  infra).  Uric  acid  and  the  purin  bases,  such 
as  xanthin,  hypoxanthin,  and  guanin, ,  have  also  been 
shown  to  be  present. 

The  bile  salts  and  bile  pigments  are  formed  in  the  liver 
cells,  but  it  is  certain  that  the  former  undergo  a  circula- 
tion in  the  intestine  and  tissues  and  are  in  great  part  car- 
ried each  time  to  the  liver  cells  in  the  circulating  plasma. 
The  lecithin  and  cholesterin  of  the  bile  are  also  probably 
excreted  by  the  liver  cells,  although  some  hold,  on  rather 
insufficient  evidence,  that  the  latter  substance  is  secreted 
by  the  gall  bladder. 

3.  Histological  Examination.— Microscopic  exam- 
ination of  the  liver  cells  under  varying  conditions  with 
regard  to  the  period  of  digestion  demonstrates  that  gly- 
cogen first  begins  to  accumulate  in  the  form  of  minute 
granules  at  a  period  of  three  or  four  hours  after  a  carbo- 
hydrate meal,  and  at  a  later  stage  as  the  amount  of  gly- 
cogen increases  the  granules  fuse  together  to  form  amor- 
phous masses,  which  when  abundant  give  to  the  cell 
protoplasm  the  appearance  of  an  open  network.  In  the 
starving  animal,  the  glycogen  granules  completely  dis- 
appear in  a  period  of  about  three  days,  the  outer  zones 
clearing  first,  and  the  area  around  the  nucleus  last. 

The  glycogen  granules  are  best  shown  by  staining  mi- 
crochemically  with  iodine  which  strikes  a  brown  color 
with  the  glycogen. 

In  a  normal  hver,  fat  is  always  present  in  the  form  of 
minute  granules,  which  may  be  demonstrated  to  be  fatty 
in  nature  by  staining  black  with  osmic  acid.  The  fat 
granules  are  most  abundant  in  the  outer  or  portal  zone 
of  the  liver  lobule,  on  which  account  when  present  in 
excessive  amount  they  give  rise  to  the  well-known  nut- 
meg appearance  of  the  fatty  liver.  These  granules  are 
increased  either  immediately  after  a  fatty  meal,  or  some 
hours  after  a  carbohydrate  one,  in  which  case  they  are 
formed  at  the  expense  of  the  glycogen  which  is  first 
present. 

The  presence  of  the  organically  combined  Iron  of  the 
liver  cells  may  be  shown  by  different  microchemical 
methods,  such  as  treatment  by  the  alkaline  sulphides,  by 
acids  followed  by  either  potassium  ferrocyanide,  or  pure 
haimatoxylin  dissolved  in  distilled  water. 

That  no  inorganic  iron,  or  iron  simply  combined  as  a 
salt  with  albuminate,  is  present  in  normal  liver  except  in 
the  foetal  condition,  is  shown  by  the  negative  results  ob- 
tained by  either  the  ferrocyanide  method  or  the  hsEma- 
toxylin  method,  unless  previous  treatment  by  acid  is 
employed  which  decomposes  the  organic  compounds  of 
iron.  The  treatment  with  acid  is  effected  by  placing  the 
tissue  in  one  part  of  hydrochloric  or  sulphuric  acid  to 
nine  parts  of  alcohol,  at  a  temperature  of  35°  C.  for  from 
one  to  twenty-four  hours  (Macallum).  Then  the  acid 
may  be  removed  by  washing  in  alcohol,  and  the  iron 
demonstrated  by  the  ferrocyanide  or  haimatoxylin  meth- 
od. The  latter  method  is  strongly  recommended  by  its 
discoverer,  Macallum,  as  giving  perfectly  permanent 
stains  of  a  striking  blue  or  blue-black  color,  which  is 
only  given  by  inorganic  iron,  and  is  apparent  even  when 
only  traces  are  present  such  as  cannot  be  demonstrated 
by  the  ferrocyanide  or  ammonium  sulphide  methods. 
This  method  may  further  be  used  for  the  demonstration 
of  iron  in  extracts  of  the  gland. 

3.  Comparative  Analyses  oV  the  Blood  in  the 
PouTAL  AND  Hepatic  Veins.— The  value  of  this  method 
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IS  minimized  by  the  rapid  rate  of  the  blood  flow  through 
the  liver,  as  a  result  of  which  it  is  possible  to  show  a  re- 
liable difEerence  in  composition  only  when  the  amount  of 
substance  being  taken  up  from  the  blood  or  dissolved 
and  added  to  it  is  large.  It  is  in  fact  only  in  the  case  of 
the  deposition  of  carbohydrate  during  active  absorption 
that  the  method  has  given  results  which  are  trustworthy 
Under  proper  conditions  of  experimentation  the  amount 
of  dextrose  in  the  portal  and  that  in  the  hepatic  blood  are 
practically  identical;  so  that  Seegeu's  results  (in  which 
he  found  in  this  condition  more  dextrose  in  the  hepatic 
than  in  the  portal  vein,  thus  apparently  directly  proving 
the  re-solution  of  the  glycogen)  have  not  been  substan- 
tiated by  other  observers.  The  method  cannot  be  used 
in  the  case  of  either  proteids  or  fats.  Observations  have 
been  made  by  this  method  which  appear  to  show  an  in- 
crease in  the  amount  of  urea  in  the  hepatic  blood  above 
that  in  the  portal  during  proteid  absorption,  when  urea 
formation  in  the  liver  cells  is  probably  proceeding  at  a 
maximum  rate.  A  similar  result,  but  in  the  reverse  di- 
rection, is  found  in  the  case  of  ammonia  which  is  said  to 
be  present  in  between  three  and  four  times  as  great  quan- 
tity in  the  portal  as  in  the  hepatic  blood. 

4.  Excision  and  Short-circuiting  of  the  Liver. — 
By  the  application  of  these  methods  it  has  been  shown 
that  urea  is  formed  in  the  liver,  and  considerable  infor- 
mation has  also  been  gleaned  concerning  the  end  products 
of  nitrogenous  metabolism  from  which  it  is  here  synthe- 
sized. The  surgical  difficulties  standing  in  the  way  of 
the  removal  of  the  liver  in  mammals  were  for  a  long  time 
regarded  as  in^superable,  for  if  the  organ  be  simply  re- 
moved without  making  provision  for  the  continuance  of 
the  portal  circulation,  the  stasis  of  the  blood  in  the  whole 
intestinal  area  gives  rise  to  such  severe  shock  that  the 
animal  succumbs  almost  immediately  as  a  result  of  the 
operation.  In  birds,  however,  the  vein  of  Jacobson  gives 
rise  to  an  anastomosis  between  the  portal  vein  and  the 
vena  admJiens  of  the  kidney,  so  that  when  the  portal  vein 
is  tied  between  the  liver  and  the  junction  of  this  vein, 
the  blood  coming  from  the  intestinal  area  can  be  carried 
through  the  vena  advehens  and  hence  stagnation  does  not 
occur. 

Minkowski  took  advantage  of  this  anatomical  relation- 
ship and  tied  the  portal  vein  in  this  situation  in  geese.  In 
some  animals  the  portal  vein  only  was  tied,  and  in  others 
the  liver  was  subsequent^  excised.  As  a  result  of  the 
operation,  the  uric  acid  in  the  urine,  which  in  birds  takes 
the  place  of  the  urea  of  the  mammal,  fell  from  representing 
sixty  to  seventy  per  cent,  of  the  total  nitrogen  as  in  nor- 
mal animals,  until  it  represented  only  three  to  six  per 
cent.,  while  at  the  same  time  ammonium  lactate,  which  is 
not  present  in  normal  bird's  urine,  appeared  in  sufficient 
amount  to  account  for  the  deficit  in  urates.  The  lactic 
acid  simultaneously  produced  is  sarcolactic  acid  and  is 
produced  in  somewhat  greater  quantity  than  is  necessary 
to  combine  with  the  ammonia,  so  that  the  urine  becomes 
acid.  When  tie  uric  acid  has  reached  the  minimum 
given  above,  the  ammonium  lactate  forms  more  than 
half  the  total  solids.  No  change  took  place  in  the  urea, 
showing  that  the  small  amount  of  this  substance  present 
in  bird's  urine  is  not  formed  in  the  liver,  and  the  kreati- 
nin  also  remained  undisturbed.  Lactic  acid,  leucin,  and 
tyrosin  were  found  in  the  blood.  Injected  urea  was 
not  changed  in  the  blood  but  appeared  in  the  urine  as 
such,  whereas  in  the  normal  goose  it  appears  again  as 
uric  acid. 

The  ligature  of  the  hepatic  artery  alone,  in  birds  or 
mammals,  leads  to  a  temporary  replacement  of  uric  acid 
and  urea  respectively  by  ammonium  lactate,  this  result 
being  probably  due  to  defective  oxidation. 

The  total  removal  of  the  liver  from  the  circulation  or 
eventually  from  the  animal  was  first  rendered  feasible 
by  the  operative  procedure  of  Eck,  a  Russian  surgeon, 
who  found  it  possible  to  establish  a  fistula  between  the 
portal  vein  and  inferior  vena  cava,  whereby  the  portal 
blood  system  is  drained  directly  into  the  vena  cava  with- 
out first  passing  through  the  liver.  The  liver  could  then 
either  be  left  in  situ  or  afterward  removed.     In  those 


animals  in  which  it  was  left  in  situ  no  great  disturbance 
of  nitrogenous  metabolism  occurred  except  immediately 
after  the  operation,  or  when  the  animals  were  given 
either  excess  of  proteid  food  or  ammonium  salts  in  their 
food.  Then  it  was  found  that  convulsions  ensued,  and 
excess  of  ammonium  salts  and  carbamate  of  ammonium 
appeared  in  the  urine.  In  those  animals  in  which  the 
liver  was  also  removed  results  similar  to  those  given  by 
Minkowski  were  obtained,  viz.,  decrease  in  the  urea  and 
its  replacement  by  ammonium  compounds. 

5.  Perfusion  through  the  Excised  Liver.— These 
experiments  are  performed  by  placing  cannuliE  in  portal 
vein  and  hepatic  vein,  and  running  whipped  blood 
(which  is  arterialized  each  time  after  passing  through) 
under  a  pressure  somewhat  greater  than  that  of  the  por- 
tal vein  during  life  through  the  blood-vessels  of  the  ex- 
cised liver.  The  effects  of  adding  different  chemical 
substances  to  the  whipped  blood  can  then  be  determined. 

The  percentage  of  urea  in  whipped  blood  taken  from 
an  animal  recently  fed  upon  proteid,  is  increased  when 
it  is  led  through  an  excised  liver,  and  Schroder,  who  by 
applying  this  method  first  conclusively  proved  that  urea 
is  formed  in  the  liver  and  not  in  the  kidneys,  found  that 
when  ammonium  compounds  were  added  to  whipped 
blood  which  was  afterward  circulated  round  an  excised 
liver,  the  ammonium  compounds  so  added  became  de- 
creased in  amount  and  were  replaced  by  urea.  Similar  re- 
sults were  not  obtained  by  perfusion"  through  the  limbs 
or  other  organs,  and  hence  it  was  proven  that  urea  is 
formed  in  the  liver,  and  further  that  it  is  formed  from 
ammonium  compounds,  a  result  which  corresponds  with 
that  obtained  by  studying  the  effects  of  excision  of  the 
gland.  Benjamin  Moore. 

LIVINGSTON  ARTESIAN  WELL— Sumter  County, 
Alabama. 

Post-Ofpicb. — Livingston.     Hotels. 

Livingston,  the  county  seat  of  Sumter  County,  is  lo- 
cated on  the  Alabama  Great  Southern  Railroad,  a  part  of 
the  Queen  and  Crescent  route  operating,  with  numerous 
connections,  between  Cincinnati,  Ohio,  and  New  Orleans, 
La.  The  town  is  situated  on  a  sandy  plateau  with  per- 
fect under-drainage.  The  climate  at  Livingston  fur- 
nishes a  fair  type  of  the  atmospheric  conditions  prevailing 
in  central  Alabama.  The  warmest  weather  recorded  by 
standard  signal  service  instruments  for  many  summers 
has  been  97°  F.,  and  this  elevation  has  been  very  rare. 
The  coldest  weather  noted  in  winter  has  been  20°  above 
zero.  The  average  temperature  of  the  year  is  63°  F.,  and 
the  average  rainfall  fifty-six  inches.  Geologically,  the 
well  is  located  at  the  extreme  southern  outcrop  of  the 
cretaceous  limestone,  which  forms  the  basis  of  the  rich 
belt  of  prairie  land  extending  through  middle  Alabama. 
It  pierces  the  entire  thickness  of  the  limestone  stratum  to 
reach  the  underlying  sandstone  formation  in  which  the 
water  is  procured.  The  depth  of  the  well  is  1,087  feet 
and  the  flow  of  water  one  gallon  per  minute.  It  was 
bored  with  a  view  to  obtaining  a  supply  of  good  drink- 
ing-water, but  it  proved  decidedly  saline,  and  at  first  the 
venture  was  thought  to  have  been  a  useless  expenditure 
of  time  and  money.  By  degrees,  however,  the  citizens 
began  to  use  it,  and  though  at  first  disagreeable  to  the 
taste,  it  soon  became  a  favorite  beverage.  Certain  medi- 
cinal effects  were  observed,  especially  in  dyspepsia  and 
chronic  bowel  disorders,  and  little  by  little  the  well 
finally  acquired  considerable  local  celebrity.  The  water 
is  beautifully  clear  and  limpid  and  effervesces  actively 
when  drawn  from  the  spout.  The  specific  gravity  of  the 
water  is  1.003,  and  its  temperature,  which  does  not  vary 
at  any  season,  is  68°  F.  From  the  circular  issued  by  the 
town  authorities  we  have  obtained  the  following  analysis 
'bj  an  unnamed  chemist: 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Silicic  acid  and  silicates l-ljt 

Iron  bicarbonate -gO 

Magnesium  bicarbonate J-O'j 

Calcium  bicarbonate '  •!* 
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Solids.  Grains. 

Iron  perchloriae 0.19 

Magnesium  chloride 1.84 

Calcium  cbloride 2.98 

Potassium  chloride 33 

Sodium  chloride 295.43 

Strontium  chloride Trace. 

Sodium  bromide ■        .98 

Total 312.55 

Gases.  Cu.  in 

Free  cartjonlc  acid  (in  solution) 31.47 

Carbonic  acid  in  combination  as  carbonates 9.33 

Total  gases 30.79 


This  water  possesses  aperient, 
erties.  It  is  said,  furthermore, 
tive  influence  on  the  economy. 
Webb,  of  Livingston,  wlio  has 
the  water  for  many  years,  it  is 
of  chlorosis,  malarial  anamia, 
alimentary  tract,  the  kidneys, 
nervous  exhaustion. 


,  tonic,  and  diuretic  prop- 
to  have  a  decided  altera- 
According  to  Dr.  R.  D. 
made  a  special  study  of 
highly  beneficial  in  cases 
affections  involving  the 
and  the  bladder,  and  in 
James  K.  Crook. 


LOB  ELI  A. ^Indian  Tobacco.  "The  leaves  and  tops 
of  Lobelia  inflata  L.  (fam.  Lobeliacem)  collected  after  a 
portion  of  the  capsules  have  become  inflated  "  (U.  S.  P.). 
This  is  an  annual  herb  from  30  to  50  cm.  (8  to  30  in.) 
high,  with  an  upright,  branching, 
leafy  stem  and  thin  ovate,  nearly  or 
quite  sessile,  slightly  hairy  leaves. 
Inflorescence  composed  of  spike-like 
racemes,  terminating  the  strongly 
excurrent  stem  and  the  branches,  and 
making  altogether  a  lax  pyramidal, 
leafy  panicle.  Flowers  small,  con- 
sisting of  a  five-toothed  calyx  ad- 
herent to  the  ovary  and  becoming 
markedly  inflated  in  fruit;  a  labiate 
corolla  with  a  narrow  tube  open  on 
the  apparently  upper  side  to  its  base, 
and  a  flve-lobed  border  of  which  the 
two  lobes  next  the  fissure  are  erect, 
narrow,  and  pointed,  the  other  three 
broader  and  spreading ;  stamens,  five, 
syngenesious,  ovary  two-celled  with 
innumerable  microscopic  ovules. 
Seeds  very  fine,  light-brown,  oblong, 
with  a  handsome  reticulated  testa. 
All  parts  of  the  plant  contain,  when 
fresh,  an  acrid,  milky  juice,  and 
have  an  exceedingly  sharp,  peppery, 
tobacco-like  taste.  The  seeds  are 
rather  more  active  than  the  rest  of 
the  plant  and  have  been  used  sep- 
arately. Lobelia  is  an  abundant  pas- 
ture weed,  growing  in  most  parts  of 
The  knowledge  of  its  use  was  re- 
ceived from  the  aborigines,  and  is  several  centuries  old. 

Composition.— The  most  important  ingredient  of  lo- 
belia is  the  alkaloid  lobeline  (deHsiNO),  "an  oily  yellow- 
ish fluid  with  a  strong  alkaline  reaction,  especially  when 
in  solution.  In  the  pure  state  it  smells  slightly  of  the 
plant,  but  more  strongly  when  mixed  with  ammonia. 
Its  taste  is  pungent  and  tobacco-like,  and  when  taken  in 
minute  doses  it  exercises  in  a  potent  manner  the  poison- 
ous action  of  the  drug.  It  dissolves  in  water,  but  more 
readily  in  alcohol  or  ether.  It  neutralizes  acids  and  forms, 
with  some,  crystalline  salts. "  Several  of  these  salts  are 
listed  by  manufacturers.  Although  volatile,  it  is  decom- 
posed by  a  high  heat.  Lobelia  contains  also  essential  oil 
and  a  doubtful  substance,  lobelaerin,  probably  a  com- 
pound of  lobeline  and  lobelic  acid,. 

Action  and  Use.— This  herb  has  had  in  times  past  an 
extensive  employment  in  this  country  at  the  hands  of 
irregular  practitioners  of  the  "  Thompsonian "  school, 
and  the  more  modern  "Eclectics."  Despite  its  very  ac'- 
tive  and  dangerous  qualities,  it  is  still  not  infrequently 
called  for  as  a  family  medicine.     Regular  physicians 
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have  never  used  it  extensively,  but  neither  has  it  been 
altogether  neglected  by  them.  It  was  in  far  more  fre- 
quent demand  fifty  years  ago  than  it  is  now.  It  is  a 
nauseating  expectorant,  or  a  depressing  emetic,  much 
resembling  tartar  eniietic.  The  nausea  is  primarily  due 
to  gastric  irritation,  and  full  doses  are  liable  to  be 
promptly  vomited.  Smaller  doses  produce  burning  and 
pain  in  the  stomach,  followed  by  nausea,  lassitude;  or  de- 
pression, commonly  cold  perspiration  and  pallor,  dizzi- 
ness, rapid  and  weak  respiration  following  temporary 
slowing.  These  systemic  symptoms  bear  a  general  re,- 
.semblance  to  those  of  tobacco  sickness,  whence  the  com- 
mon name  of  the  plant.  The  secondary  nausea,  often 
with  painful  and  obstinate  vomiting,  is  at  least  partly  of 
central  origin.  There  is  no  considerable  increase  of  re- 
spiratory secretion,  but  spasmodic  conditions,  as  of  asth- 
ma, are  relaxed.  When  the  action  is  prolonged,  as  by 
repeated  doses,  the  depression  is  profound,  and  there  is 
paralysis  of  respiration,  frequently  with  convulsions, 
dependent  thereon.  In  children  there  are  sometimes 
earlier  convulsions,  due  to  abdominal  pain.  Respiratory 
failure  is  the  common  cause  of  death.  Gastric  perfo- 
ration has  frequently  occurred,  with  other  indications  of 
intense  abdominal  inflammation. 

There  have  been  two  uses  for  lobelia,  namely,  as  an 
emetic  and  as  an  antispasmodic  of  the  depressing  sort, 
applied  chiefly  to  respiratory  affections.  As  an  emetic,  it 
was  formerly  a  common  household  remedy,  used  for  the 
most  trivial  purposes,  and  fatal  poisoning  was  common. 
This  use  is  almost  obsolete,  being  only  occasionally  re- 
sorted to  in  spasmodic  croup.  Its  use  in  very  small 
doses,  combined  with  expectorant  drugs,  is  still  consid- 
erably resorted  to,  and  is  of  advantage.  If  vomiting  is 
desired,  a  full  dose  (gr.  xx.-xxx.)  should  be  given; 
otherwise  the  dose  should  be  small  (gr.  i.  to  iij.  or  v.). 
Undesirable  or  dangerous  results  are  most  likely  from 
doses  just  insufficient  to  cause  vomiting,  or  from  moder- 
ate doses  repeated,  so  as  to  produce  a  cumulative  effect. 
The  official  preparations  are  the  fluid  extract  (doses  as 
above,  minims  for  grains),  and  the  twenty-per-cent.  tinct- 
ure, used  almost  altogether  as  an  expectorant  in  doses 
of  n  v.  to  XXX.  Renry  H.  Rusby. 

LOCOMOTOR    ATAXIA.    See  Spinal  Cord  Diseases: 

Tabes  Spinalis. 

LODI  ARTESIAN  WELL.— Fountain  County,  Indiana. 

Post-Oppicb. — Lodi.  This  is  a  station  on  the  Indian- 
apolis and  St.  Louis  Railroad,  58  miles  west  of  Indian- 
apolis. ■  The  following  analysis  was  made  by  Dr.  J.  C. 
Pohle: 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Magnesium  carbonate o  66 

Calcium  carbonate 2  oi 

Sodium  sulphate 3 13 

Potassium  sulphate ! . . !  80 

Magnesium  sulphate .'.'.  s'gg 

Calcium  sulphate " '    06  fH 

Calcium  phosphate 120 

Sodium  chloride 503  46 

Calcium  chloride '.'.'."    iv'gs 

Magnesium  chloride 5354 

.Magnesium  bromide 88 

Silica 52 

Sulphur 50 

Nitrogenous  organic  matter .!!!.!!.!!!..!!...!!!       iso 

Total 672.25 

This  is  a  strong  saline  sulphureted  water  and  quite 
analogous  to  that  of  the  Kentucky  Blue  Lick  waters. 

James  K.  Crook. 

LOGWOOD.— H^matoxylon.  Campeehy  Wood.  The 
heart  wood  of  Hcmatoxylon  Campechianum  L.  (fam.  Le- 
ffumirwsai).  This  is  a  small,  spreading,  irregularly 
branched  tree,  with  a  dark  rough  bark  on  the  trunk  and 
larger  branches,  and  light-brown,  white-spotted  twigs. 
Wood  hard  and  close,  divided  into  a  light-colored  albur- 
num and  a  red  heart  wood,  the  whole  of  the  former  being 
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rejected.  It  is  a  native  of  Central  America,  especially 
of  Honduras  and  Yucatan.  It  takes  one  of  its  names 
from  Campeche.  It  is  also  naturalized  and  cultivated  in 
the  West  Indies,  where  it  grows  freely. 

It  is  supposed  that  logwood  was  used  by  the  aborigines 
for  dyeing  before  the  arrival  of  Europeans,  hut  this  is 
not  known  with  certainty.  It  was,  however,  imported 
into  England  in  the  latter  part  of  the  sixteenth  century, 
and  shortly  after  interdicted  for  a  time  as  yielding  poor 
and  fading  colors.  It  was  introduced  into  the  London 
Pharmacopoeia  about  a  hundred  and  fifty  years  ago, 

The  collection  is  simple  enough.  The  trees  are  felled 
when  the  trunks  are  as  large  as,  or  larger  than,  a  man's 
thigh,  the  yellowish  sap  wood  is  chopped  away,  and 
the  heart  wood  cut  in  billets  three  or  four  feet  long 
and  dried.  In  this  shape  it  is  imported  and  sent  to 
the  dye  mills.  When  first  cut,  these  logs  are  of  a  light- 
red  color,  but  by  exposure  to  the  light  and  air  they  be- 
come dark-brown,  and  finally  almost  black  upon  the  sur- 
face, sometimes  dark-bronze  and  iridescent.  The  inside 
becomes,  in  time,  a  rich  reddish-brown.  In  the  course 
of  manufacture  it  is  cut,  by  heavy  machines  with  rapidly 
revolving  knives,  into  fine  chips,  in  which  condition,  or 
in  powder,  it  is  purchased  for  pharmaceutical  purposes. 
For  dyeing  purposes,  these  chips  are  cured  by  soaking 
them  in  water  and  then  frequently  turning  them  over  to 
expose  them  to  the  atmosphere.  The  chemical  changes 
which  ensue  largely  unfit  them  for  medicinal  use.  Such 
chips  are  distinguished  by  their  dark  or  blackish  metallic 
green  or  blue  surface.  Logwood  has  a  sweetish  astrin- 
gent taste  and  colors  the  saliva  pink. 

Logwood  contains  about  ten  per  cent,  of  a  sweet-tast- 
ing, crystalline  coloring  substance,  hmmatoxylin,  readily 
soluble  in  hot  water  or  alcohol,  but  nearly  insoluble  in 
cold  water.  It  turns  red  upon  exposure  to  sunlight,  and 
gives  violet  solutions  in  the  presence  of  alkalies  and  air, 
due  to  the  formation  of  liomatein.  Melted  with  potash, 
it  yields  pyrogallic  acid.  .     .   ^   .    , 

Action  and  Use.— This  substance  is  infinitely  more 
used  in  the  arts  than  in  medicine,  being  an  important 
dye  and  foundation  for  inks.  In  microscopical  work, 
the  purple  solution  of  extract  of  logwood,  or  hsematoxy- 
hn  is  a  favorite  stain,  acting  with  great  rapidity  and 
brina-ing  into  prominence  the  nuclei  of  cells.  As  a  medi- 
cinefit  is  a  mild  and  rather  agreeable  astringent,  useful 
in  subacute  diarrhoea  of  children  and  in  phthisis  hut  no 
better  than  a  dozen  other  astringents,  except  that  its 
taste  commends  it  to  children.  The  linen  is  very  hable 
to  be  stained  red  when  it  is  used.  The  extract  is  official 
{Extraetum  Hmmatoxyli,  U.  S.  P.),  made  by  exhausting 
with  boiling  water  and  evaporating  to  soli^'J^  ^^^^^ 

LOJA  OR  LOXA  BARK.    See  Oinclwna. 
LONDONDERRY    LITHIA    SPRINGS.- Rockingham 

County,  New  Hampshire. 

Location.— Londonderry. 

This  spring  is  evidently  not  used  as  a  resort,  but  its 
wateJs  have  become  widely  celebrated  and  are  expen- 
sively sold.  The  following  analysis  was  made  by  Plot. 
H.  Halvorson: 

ONK  UNITED  STATES  GALLON  *  CONTAINS  : 

„  ,, .  Grains. 

Solids. 

,  ^  ,                                              25.13 

Calcium  sulphate... 1833 

Potassium  carbonate 7  29 

Calcium  bicarbonate 7  53 

Magnesium  carbonate 505 

Aluminum  sulphate 7  29 

Lithium  bicarbonate 1  g5 

Iron  carbonate .30 

Potassium  sulphate .83 

Sodium  chloride '.'.'.'....  1.25 

Silica '. None. 

Organic  matter 

74.85 

Total 

Carbonic  acid  gas.  62.84  cubictoaes. 

-^^^^— ^j^^^j— J— ^^^^^ti^^i^J-^;^  per  imperial  gallon. 


The  analysis  shows  a  verj'  potent  and  valuable  mineral 
water,  possessing  the  virtues  of  an  antacid,  diuretic,  and 
ferruginous  tonic.  It  has  been  found  beneficial  in  a  wide 
range  of  diseases,  but  notably  those  due  to  the  uric-acid 
diathesis.  The  best  effects  of  the  water  have  been  ob- 
served in  gout  and  rheumatism,  in  neuralgic  pains,  in 
gravel,  and  in  giddiness,  headache,  insomnia,  and  other 
manifestations  denoting  the  litha;mic  state.  Being  en- 
tirely free  from  organic  matter,  the  water  is  well  adapted 
for  domestic  use.  Although  not  used  as  a  resort,  the  pro^ 
prietors  of  the  spring  extend  a  welcome  to  visitors  and  are 
pleased  to  show  them  through  their  extensive  bottling 
plant.  James  K.  Crook. 

LONGEVITY. — (L.  Longavus,  of  great  age,  aged,  from 
longus,  long,  and  aDum,  an  age,  the  life  of  a  man.)  The 
word  longevity  has  two  meanings.  It  is  sometimes  used 
to  designate  the  natural  duration  of  life,— the  length  of 
life  that  an  organism  might  attain  if  not  destroyed  by 
accident  nor  attacked  by  disease.  The  usual  meaning  of 
the  term,  however,  is  the  duration  of  adult  life  beyond 
the  ordinary  limit,  or  the  attainment  of  extreme  old  age. 
The  idea  of  a  natural  duration  of  Ufe  involves  the  ques- 
tion of  natural  death.  This  question  is  discussed  fully 
elsewhere  (see  Death,  Physiological  Theories  of) ;  hut  it 
may  be  noted  here  that,  while  most  physiologists  are  of 
the  opinion  that  each  organism  begins  its  existence  en- 
dowed with  a  capacity  for  living  only  to  the  end  of  a 
definitely  limited  period,  this  limit  has  never  been  deter- 
mined and  its  existence  is  purely  hypothetical.  The 
evidence  for  such  a  limit  is  obtained,  first,  from  the  well- 
known  facts  that  organism?  on  the  average  do  not  persist 
as  individuals  beyond  a  certain  period,  the  average  dura- 
tion of  life  being  characteristic  for  each  species,  and  that 
likewise  for  each  species  there  is  a  certain  extreme  dura- 
tion of  life  beyond  which  no  individual  has  been  known 
to  exist. 

Secondly,  there  are  observations  like  Mmot  s  on  the 
growth  of  guinea-pigs  (see  Orowih)  which  show  that  at 
the  beginning  of  individual  existence  an  organism  pos- 
sesses certain  functions  at  a  maximum  of  efficiency,  and 
that  this  efficiency  begins  to  decline  at  once,  rapidly  at 
first,  and  then  more  and  more  gradually,  until  death  ends 
all  functions.  .  ,    r  i, '      " 

Thirdly,  we  have  the  line  of  evidence  that  has  pro- 
duced probably  the  most  impression.     This  is  furnished 
by  the  experiments  of  Maupas  on  Infusoria.     Maupas 
found  that  if  Infusoria  were  fed,  but  prevented  from 
coniugating,  they  would  continue  to  multiply  by  fission 
for  a  large  number  of  generations.     But  at  length  this 
power  of  growth  and  multiplication  would  become  .im- 
paired and  finally  the  organisms  would  become  so  weak- 
ened as  to  lose  all  power  of  multiplication  and  death 
would  follow.     But  this  catastrophe  could  be  averted  by 
allowing  the  Infusoria  to  conjugate  with  others  of  a  dif- 
ferent stock  (see  Impregnation).    Then  there  was  a  reju- 
venescence and  the  organisms  would  begin  life  anew 
with  fresh  vigor.     These  experiments  of  Maupas,  then, 
seem  to  furnish  at  the  same  time  a  demonstration  of 
natural  death  and  an  explanation  of  the  importance  ot 
sexual  reproduction.     According  to  this  view,  by  the 
union  of  two  gametes,  or  of  an  egg  and  spermatozoon, 
the  protoplasm  acquires  a  supply  of  "  vitahty    that  is 
gradually  dissipated  by  the  activities  of  the  organism. 
The  somatic  cells  of  the  higher  forms  must  finally  use  up 
their  vitality  and  die,  but  the  species  is  prevented. from 
becoming  extinct  by  the  sexual  cells,  which  are  set  apart 
in  order  that  they  may  undergo  rejuvenescence  by  con - 
iueation  with  similar  cells  from  another  individual,  and 
thus  begin  a  new  cycle  of  life.     But  Maupas    results 
have  not    passed  without    adverse    criticism.     Besides 
Weismann's  criticisms  (see  this  Handbook,  vol.  m.,  p. 
381)  we  have  the  experiments  of  Joukowsky,  who  reared 
several  species  of  Infusoria  for  many  generations  without 
conjugation.     He   observed  a   culture   of  Pleurotrzchm 
lanLlata  for  eight  months  and  during  that  time  four 
hundred  and  fifty-eight  generations  were  produced  en- 
tody  by  fission.  ^  And  wl  have  the  very  recent  experi- 
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meats  of  Calkins  upon  Paramcecium  caudatum,  which  he 
has  reared  through  from  three  hundred  and  sixty  to  four 
hundred  generations  and  apparently  may  continue  in- 
definitely by  the  simple  expedient  of  a  change  of  diet. 
He  finds  that  Paramcecium  passes  through  more  or  less 
regular  cycles  of  activity  and  weakness.  The  period  of 
weakness  ends  in  death  provided  the  diet  (the  bacteria  in 
hay  infusion)  remains  the  same.  But  a  change  of  diet  to 
beef  extract  restores  the  weakened  functions  of  growth 
and  division  without  conjugation.  Moreover,  he  finds 
that  conjugation  alone  does  not  produce  rejuvenescence, 
for  normal  conjugation  between  two  gametes  fed  on  hay 
infusion  does  not  restore  the  weakened  activities,  if  the 
same  diet  is  continued,  but  is  soon  followed  by  death. 
But  a  change  of  diet  to  beef  extract  for  a  time  results  in 
normal  life  and  activity.*  Finally,  in  the  Amreba  and 
Bacteria  we  have  examples  of  unicellular  organisms  in 
whose  life  history  conjugation  appears  never  to  have  oc- 
curred, and  the  banana  is  an  example  of  a  multicellular 
organism  of  complex  structure  utterly  incapable  of  sex- 
ual reproduction  and  which  has  probably  been  so  for  a 
long  period,  and  yet  its  protoplasm  continues  to  grow 
and  multiply  asexually  with  full  vigor.  Moreover,  in 
man  himself  it  is  not  clear  that  old  age  and  death  are  due 
to  any  inherent  property  of  the  living  substance.  A  man 
is  said  to  be  as  old  as  his  arteries.  But  the  stiffening  of 
the  arteries  is  due  to  the  increase  of  connective  tissue  or 
the  deposition  of  inorganic  salts.  This  interferes  with  the 
proper  adjustments  of  blood  pressure  and  disturbs  the  nu- 
trition and  respiration  of  the  cells.  The  consequent  weak- 
ening of  functions  is  as  much  the  result  of  the  action  of 
the  environment  and  as  little  Inherent  as  the  poisoning 
effect  of  bacterial  products  or  other  injuries  in  disease. 

"Natural  death,"  then,  would  seem  to  be  a  thing  of 
doubtful  existence,  and,  so  long  as  this  is  the  case,  an  at- 
tempt to  discover  the  "  natural  duration  of  life  "  which  it 
is  supposed  to  terminate  would  appear  to  be  futile. 

Turning  to  the  other  meaning  of  longevity,  What  is 
meant  by  extreme  old  age?  Man  is  the  only  organism 
for  which  there  is  a  sufficient  number  of  records  of  the 
duration  of  life  to  supply  the  necessary  data  for  the  sta- 
tistical study  of  this  question.  Pearson  has  shown  that 
if  we  take  a  number  of  persons  born  during  the  same 
year,  say  a  thousand,  and  plot  the  number  of  deaths  of 
these  persons  during  each  succeeding  year,  we  shall  ob- 
tain a  "mortality  curve,"  which,  for  English  males  at 
least,  presents  two  points  of  maximum  frequency.  One 
of  these  is  in  the  first  year  of  life  (theoretically  nine 
months  before  birth)  and  the  other  in  the  seventy-second 
year.  We  are  concerned  here  with  the  period  of  most 
frequent  death  in  old  age  only.  (For  the  expectation  of 
life  at  different  ages  see  Vital  Statistics. )  Pearson  has  re- 
solved the  mortality  curve  for  English  males  mathemati- 
cally into  five  component  curves.  (See  his  work  on 
"The  Chances  of  Death,  etc.")  The  curve  of  old-age 
deaths  that  Pearson  obtained  in  this  way  begins  very 
gradually  at  about  the  twentieth  year  and  rises  to  a 
maximum  in  the  seventy-second.  Thence  it  falls  off 
somewhat  more  rapidly  and  ends  at  106.5  years.  Thus 
theoretically  the  extreme  limit  of  human  life  would  ap- 
pear to  be  106.5  years,  but,  as  Pearson  remarks,  one  can- 
not place  much  reliance  upon  this  limit,  for  he  found 
that  a  sUght  change  in  the  form  of  the  curve  would  ex- 
tend the  limit  as  much  as  ten  years.  As  a  matter  of  fact, 
-as  we  shall  see  later,  the  extreme  duration  of  human  life 
is  apparently  considerably  greater  than  that.  It  will  be 
noticed,  that  this  curve  is  unsymmetrical,  or  skew,  the 
mean  being  in  the  sixty -seventh  year.  The  slope  of  the 
curve  is  measured  by  a  standard  deviation  of  thirteen 
years  and  five  months,  and  its  skewness  is  measured  by 
the  difference  between  the  mean  and  the  point  of  maxi- 
mum  frequency  which  is  0.345  of  the  standard  deviation. 

*  Later,  Calkins  has  carried  Ms  series  of  Paramoeclum  without  con- 
jilgaflon  beyond  the  six  hundred  and  twentieth  generation.  At  that 
generation  there  came  a  period  of  depression  that  beef  extract  failed 
to , overcome,  but  the  culture  was  Anally  restored  to  full  vitality  by 
the  application  of  an  extract  of  calves'  brains.  Experiments  are  now 
in  progress  to  determine  what  substances  in  these  extracts  have  this 
restorative  effect  upon  Infusoria. 
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These  results  enable  one  to  select  a  certain  duration  of  life 
as  typical  for  old  men.  We  may  select  as  our  type  either 
the  mean  of  this  curve,  sixty-seven  years,  or  its  mode, 
seventy-two  years ;  and  we  may  define  longevity  as  the 
duration  of  life  beyond  this  typical  limit. 

In  the  Report  of  the  Massachusetts  State  Board  of 
Health  for  1897,  Dr.  S.  W.  Abbott  gives  tables  of  the 
frequency  of  deaths  of  both  males  and  females  at  each 
year  of  age  from  0  to  100  based  upon  the  returns  of  the 
State  census  of  1895  and  the  reported  deaths  from  1893  to 
1897.  Curves  plotted  from  these  tables  are  similar  in 
form  to  Pearson's  mortality  curve  for  English  males.  In 
Abbott's  tables  the  maximum  frequency  for  adult  males 
is  in  the  sevent3'-second  year,  and  for  adult  females  it  is 
in  the  seventy -third  year. 

That  the  attainment  of  longevity'  is  not  infrequent  is 
shown  by  the  following  figures  taken  from  the  final  re- 
port of  the  eleventh  census  of  the  United  States. 

Table  I.— Deaths  During  the  Census  Year  Ended  Mat  31st, 
1890.    Males. 


Ages. 

Number  of 
deaths. 

Rate  per 
100,000  deaths. 

All  ages 

458,992* 

19,746 

20,012 

19,625 

16,418 

11,460 

5,834 

1,998 

811 

100,000 
4,302 
4,360 
4,276 
3,576 
2  497 

60  to  65 

&5to70 

70  to  75 

75  to  80 

80  to  85 

85to90 

90  to  95 

1,271 
433 

177 

It  will  be  noticed  that  in  this  series  the  maximum  oc- 
curs between  the  sixty-fifth  and  seventieth  years  of  age. 

These  figures  are  not  very  reliable,  especially  because 
many  infant  deaths  are  probably  not  reported,  which 
would  make  the  rates  per  100,000  somewhat  too  high. 
Yet  they  serve  fairly  well  to  show  the  relative  frequency 
with  which,  the  different  degrees  of  old  age  are  attained 
in  this  country,  including  various  sections  and  all  races. 
Lady  Glenesk  has  tabulated  the  ages  at  death  reported  in 
the  obituary  column  of  the  Morning  Post  (London)  dur- 
ing the  ten  years  from  1887  to  1896.  She  counted  in  all 
76,806  deaths,  of  which  10,806,  or  14.5  per  cent.,  were  at 
80  years  or  over,  and  were  distributed  as  follows : 


Table  ii.- 


-Deaths  Advertised  in  the  Morning  Post,  1887 
AT  Eighty  Tears  and  o.ver. 


■1896, 


Age. 

Number  of 
deaths. 

Age. 

Number  of 
deaths. 

Age. 

Number  of 
deaths. 

80 

1,333 

89 

490 

97 

54 

81 

1,196 

98 

35 

82 

1,200 

90 

385 

99 

23 

83 

1,069 

91 

277 

84 

1,040 

92 

233 

100 

10 

93 

185 

101 

5 

85 

807 

94 

128 

102 

11 

86 

818 

103 

3 

87 

754 

95 

86 

104 

1 

88 

587 

96 

74 

105 

2 

Arranging  these  deaths  in  five-year  groups  and  calcu- 
lating the  rate  per  10,000  reported  cases,  we  obtain  the 
following  results: 

Table  III. 


Ages. 

Number  of 
deaths. 

Rate  per 
10,000  deaths. 

80  to  8+ 

5.838 

3,456 

1,208 

272 

82 

760 

455 

159 

86 

4 

&5  to  Sil 

90  to  94 

95  to  99 

100  and  over 

It  will  be  noticed  that  in  this  list  thirty-two  persons, 
or  four  in  ten  thousand,  are  credited  with  having  lived  a 
bundled  years  or  more. 

*  Total  number  of  deaths  of  males  at  known  ages. 
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In  addition  to  these,  Lady  Glenesk  tabulated  the  deaths 
of  centenarians  reported  in  the  news  paragraphs  of  the 
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FIG.  3228.— Comparison  of  the  Mortality  Curves  of  Colored  Males 
(dotted  line)  and  Natlve-Born  White  Males  having  Both  Parents 
Native  Bom,  the  continuous  line  showing  the  relative  frequency  of 
deaths  per  10,000  deaths  of  each  race  at  various  ages  grouped  in 
ten-year  periods.  (Calculated  from  data  of  the  Eleventh  United 
States  Census.) 


Morning  Post  from  1887  to 
them,  distributed  as  follows : 


1896.     There  were  233  of 


Ages  over. 

Number. 

Ages  over. 

Number. 

100 

50 
32 
33 
23 
20 
14 
15 

107 

7 

]{)1             

108 

i 

102 

109 

8 

103                      

110 

12 

104 

"  Upward  of  lOD"  .... 
Total 

15 

106             

233 

There  are  on   record  a  number  of   persons  who  are 
reported  to  have  lived  over  one  hundred  and  ten  years. 

Tracy  cites  the  case  of 
Noah  Raby  at  the  Piscata- 
way  poor-farm,  in  New 
Jersey,  who  is  said  to  be 
(in  1902)  one  hundred  and 
twenty-nine  years  old ;  and 
Lady  Glenesk  gives  a  de- 
tailed account  of  Marie  Du- 
rand  Girard,  known  locally 
as  "La  M6re  Girard,"  who 
according  to  the  parish  reg- 
ister of  St.  Just-de-Claix 
(Is6re,  France)  was  born 
September  23d,  1760.  She 
celebrated  the  hundredth 
anniversary  of  her  mar- 
riage on  the  13th  of  Janu- 
ary, 1885,  that  is  in  her  one 
hundredth  and  twenty -fifth 
year.  The  date  of  her  death 
is  not  given,  but  seems  to 
have  occurred  during  that 
year. 

It  is  not  safe,  however, 
to  place  much  reliance 
upon  the  exactness  of  rec- 
ords of  extreme  old  age. 
This  was  demonstrated  by 
some  results  obtained  in 
connection  with  the  New 
York  State  census  of  1875. 
The  records  of  persons  re- 
ported in  1875  as  over  a 
hundred  were  traced  back 
through     three     censuses. 


The  following  table,   quoted   from  Tracy,  gives  some 
examples  of  the  results  obtained : 


Tablk  v. 


Numbers  of  eases. 

Ages  RETrKHEO. 

1860. 

1865. 

1870. 

1875. 

1 

79 
82 
80 
78 
78 
56 
65 

83 
80 
100 
86 
90 
70 
90 

96 
94 
94 
96 
97 
70 
97 

102 
100 
108 
101 
105 
100 
102 

8 

9 

22....:::;::;::::::: 

36 

44 

16 

It  seems  probable  that  the  large  number  reported  at 
110  in  the  table  from  the  Morning  Post  is  due  to  a  com- 
bination of  the  tendencies  to  exaggerate  old  age  and  to 
report  ages  in  round  numbers. 

That  longevity  is  greater  among  women  than  among 
men  is  demonstrated  by  statistics.  For  example,  com- 
paring the  deaths  of  men  and  women  over  80  years  of  age 
in  proportion  to  the  total  deaths  of  men  and  women 
respectively  at  known  ages  reported  in  the  eleventh 
census  of  the  United  States,  we  find  of  men  4377.6  per 
100,000  and  of  women  5257.4  per  100,000.  The  same 
thing  is  shown  by  the  tables  of  exi^ectation  of  life.  The 
Massachusetts  table  for  the  years  1893-97  gives  for  women 
at  75  years  of  age  an  expectation  of  life  of  8.29  years, 
while  for  men  it  is  only  7.37  years.  The  corresponding 
figures  in  the  English  table  for  1871-80  (Dr.  W.  Ogle)  are 
6.87  and  6.34,  respectively. 

The  dependence  of  longevity  upon  racial  characteristics 
is  brought  out  very  clearly  by  a  study  of  the  returns  of 
deaths  in  the  United  States  census.  In  the  following 
table  we  have  compared  the  number  of  deaths  of  white 
and  colored  males  in  ten-year  periods.  In  order  to  have 
as  homogeneous  a  population  as  possible  we  have  taken 
only  white  males  who  were  native  born  and  had  both 
parents  native  born.  The  census  unfortunately  does  not 
distinguish  between  pure  bred  negroes  and  those  of  mixed 
blood,  so  our  colored  population  is  to  that  extent  hetero- 
geneous.    During  the  census  year  ended  May  31st,  1890, 
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Age  at  death  of  father. 

-Regression  Diagram  showing  the  Probable  Age  at  Death  of  Daughters  of  Fathers  Dying  at 
various  Ages.    (After  Beeton  and  Pearson.) 
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the  total  deaths  reported  of  native-born  white  males  of 
native  parentage,  of  which  the  ages  at  death  are  known 
was  159,650.  Of  colored  males  the  total  deaths  at  known 
ages  was  58,791. 

TABLE  VI.-DEATHS  OF  WHITE  AND  COLORED  MALES  IN  TEN-YBAK 


Ages. 

White,  Native  Born. 
Both  Parents  Native. 

COLORED. 

Number  of 
of  deaths. 

Per  10,000 
deaths. 

Number  ol 
deaths. 

Per  10,000 
deaths. 

5tol5 

15  to  2.5 

35  to  35 

35  to  15 

45  to  55 

55  to  65 

65  to  75 

75  to  85 

85  to  95 

95 and  over.... 

12,464 
13,229 
10,720 
9,363 
9,436 
11,209 
14,126 
11,089 
83,055 
179 

781 
829 
673 
586 
591 
703 
885 
693 
191 
11 

4,993 
7,476 
5,428 
4,605 
4,249 
3,283 
3,1,51 
1,939 
676 
268 

849 
1,273 
923 
783 
723 
558 
536 
330 
115 
46 

The  results  contained  in  the  third  and  fifth  columns  of 
this  table  are  represented  graphically  in  Fig.  3328.  The 
solid  line  is  an  empirical  mortality  curve  for  American 
white  males,  the  dotted  line  a  similar  curve  for  colored 
males  the  great  infant  mortality  being  neglecthe  in 
both.  It  will  be  noticed  that  the  forms  of  the  curves 
are  quite  different.  The  white  curve  has  its  maximum 
in  the  65-75  period,  corresponding  to  the  experience  in 
England  and  Massachusetts,  and  another  less  marked 
maximum  between  15  and  35.  The  colored  curve  has 
a  very  pronounced  maximum  in  the  15-35  period,  and 
thence  descends  in  a  nearly  straight  line  toward  a  zero 
somewhere  beyond  95,  crossing  the  white  curve  at 
about  55  years.  In  other  words,  taking  the  deaths  re- 
ported during  a  single  year,  it  is  found  that  the  number 
of  white  males  who  have  lived  over  55  years  Is  largely  in 
excess  of  the  number  of  colored  males  who  have  lived  so 
long.  The  exact  proportion  is  as  3,483  to  1,485,  or  about 
5  to  3.  That  this  is  not  an  unusual  condition  is  shown 
by  the  fact  that  similar  results  were  obtained  in  the  pre- 
vious census. 

If  longevity  is  correlated  with  racial  characteristics, 
we  should  expect  it  to  be  correlated  also  with  family 
characteristics,  that  is,  we  should  expect  it  to  be  inherited. 
Miss  Beeton  and  Professor  Pearson  have  demonstrated 
that  this  expectation  is  realized.     They  have  constructed 


a  number  of  correlation  tables  and  regression  diagrams 
such  as  are  used  in  the  study  of  the  inheritence  of  stature 
eye  color,  etc.  (see  Heredity,  Table  I.  and  Fig.  3;606),  but 
in  this  case  the  character  taken  is  duration  of  lite,  f  ig. 
3329  is  a  regression  diagram  illustrating  the  relation  be- 
tween the  duration  of  life  of  fathers  and  that  of  their 
daughters  The  vertical  dotted  line  marks  the  mean  dura- 
tion of  life  of  all  the  fathers,  and  the  horizontal  one  that 
of  all  the  daughters.  The  zigzag  line  connects  the  means 
of  the  arrays  of  daughters,  and  the  diagonal  line  is  the 
regression  line  passing  as  nearly  as  possible  through  the 
means  of  the  arrays.  An  inspection  of  this  diagram  shows 
that  in  general,  the  longer  the  life  of  the  father  the  longer 
the  daughter  may  expect  to  live.  If  there  were  no  such 
correlation,  the  means  of  the  arrays  would  be  most  prob- 
ably the  same  as  that  of  all  the  daughters  and  the  regres- 
sion line  would  coiTespond  with  the  horizontal  dotted 
line.  .       .  .        . 

Some  of  the  results  of  this  investigation  are  given  in 
coefficients  of  correlation  and  compared  with  the  theo- 
retical coefficients  of  heredity  for  other  other  characters 
(see  Heredity,  Tables  III.  and  IV.)  in  the  following  table: 

Table  VII. 


Relatives. 


Father  and  adult  son 

Father  and  adult  daughter. 

Mother  and  adult  son 

Mother  and  adult  daughter. 

Adult  brothers 

Adult  sisters 

Adult  brother  and  sister . . . 


Coefficient 
of  correlation. 


Theoretical. 


0.1353  ±  0.0209 


.1301  ± 
.1313  ± 
.1493  ± 
.3853  ± 
.3322  ± 
.2319  ± 


.0195 
.0190 
.0202 
.0196 
.0185 
.0145 


0.3 
.3 
.3 
.3 
.4 
.4 


.78 


373 


o  63 
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Age  at  death  of  sister  (subject). 


Fig.  3230.— Efigression  Diagram  showing  the  Correlation  between  the  Ages  at  Death  of  Sisters.    (After 

Beeton  and  Pearson.)  ' 


It  will  be  noticed  that  in  the  cases  of  collateral  inheri- 
tance the  coefficients  obtained  correspond  more  pearly 
with  the  theoretical  values  than  in  direct  inheritance. 
This  is  further  illustrated  by  a  comparison  of  Fig.  3330, 
with  Fig.  3339.  Beeton  and  Pearson  explain  this  phenom- 
enon by  the  supposition  that  brothers  or  sisters  are  more 
apt  to  live  under  similar  conditions  than  are  parents  and 
offspring. 

By  a  comparison  of  the  inheritance  of  duration  of  life 
and  the  inheritance  of  other  characters.  Pearson  has  been 

able  to  calculate  how 
much  of  the  death  rate 
is  selective,  that  is,  de- 
pendent upon  the  con- 
stitutional pecularities 
of  the  people  dying, 
and  how  much  is  non- 
selective, that  is,  due 
to  purely  external 
causes.  He  estimates 
that  from  fifty  to 
eighty  per  cent,  of  the 
death  rate  is  selective, 
a  result,  if  confirmed, 
of  great  importance 
for  the  theory  of  nat- 
ural selection  (see  Evo- 
lution). 

In  the  course  of  their 
studies  on  the  inheri- 
tance of  the  duration 
of  life  Beeton  and 
Pearson  ran  across  a 
remarkable  relation  be- 
tween duration  of  life 
and  position  in  the  fa- 
mily; that  is,  they 
found  that  in  general 
elder  brothers  or  sisters 
are  longer-lived  than 
their  younger  brothers 
or  sisters,  respectively. 
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Moreover,  they  found  that,  in  general,  the  greater  the  in- 
terval between  births  tlie  greater  will  be  the  difference 
in  the  duration  of  life. 

Finally,  it  is  evident  that  a  person  dying  at  an  early 
age  cannot  leave  a  large  family,  but  it  has  been  shown 
(Beeton,  Yule,  and  Pearson,  19.01 ;  Powys,  1901)  that  there 
is  a  correlation  between  size  of  family  and  longevity  ex- 
tending beyond  the  period  of  child-bearing  (Fig.  3331).  In 
the  Whitney  family  of  Connecticut,  "  American  Quakers, " 


SO  60 

Mother    at 


70 
Death 


Fio.  3331.— Theoretical  Curves  for  Duration  of  Lite  of  Mothers  and  Number  ol  Offspring,  America,  Great  Britain, 
New  South  Wales ;  With  New  South  Wales  Experience.    (After  Powys. ) 

it  was  found  that  the  average  number  of  children  to  each 
parent  increased  with  the  duration  of  life  of  both  fathers 
and  mothers  up  to  85  or  90  years.  This  does  not  mean, 
of  course,  that  children  were  produced  at  these  advanced 
ages,  but  simply  that  there  is  a  correlation  between  fer- 
tility and  the  qualities  that  lead  to  longevit3^  In  Eng- 
land and  New  South  Wales  the  results  are  somewhat 
different,  the  correlation  ceasing  for  English  mothers  in 
the  period  between  55  and  60  and  for  mothers  in  New 
South  Wales  between  65  and  70,  the  same  as  for  Eng- 
lish fathers,  that  is,  parents  living  to  these  ages  have  as 
large  families  on  the  average  as  those  living  longer. 

It  will  be  noticed  that  this  point,  where  correlation 
ceases,  corresponds  very  nearly  with  the  age  of  most  fre- 
quent deaths  of  adult  white  people,  and  this  suggests  an 
explanation  of  the  apparent  limitation  set  upon  the  length 
of  human  life.  If  a  person  living  a  hundred  years  has 
no  better  chance  of  leaving  offspring  than  one  living 
seventy  years,  it  is  evident  that  natural  selection  becornes 
inoperative  at  seventy,  or,  rather,  those  characteristics 
that  tend  to  prolong  life  beyond  seventy  years  will  not 
have  a  selective  value  so  far  as  the  next  generation  is 
concerned,  and  therefore  will  have  no  better  chance  of 
preservation  in  the  struggle  for  existence  than  those 
which  tend  to  shorten  life  to  the  seventieth  year.  So  we' 
may  regard  human  life  as  limited,  not  because  the  living 
substance  is  incapable  of  continued  activity  beyond  a 
certain  number  of  years,  but  because  the  duration  of  in- 
dividual existence  beyond  a  certain  age  is  of  no  advantage 
to  the  species.  JRobert  Payne  Bigelow. 
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\-ORK.HT\\kC£/E.— (The  Mistletoe  Family.)    A  pecul- 
iar family  of  some  twenty  genera  and  five  hupdred  spe- 
cies of  parasitic 
plants,    mostly    of 
the  tropics.     They 
are  of  great  interest 
to  botanists  and  a 
number    are   quite 
ornamental,  but 
they   are    of    little 
economic    Impor- 
tance.    The  ex- 
tremely viscid  ber- 
ries  of    Viscum 
album  L.,  the  Euro- 
pean mistletoe,  and 
of    other    members 
of   the  family,  are 
used     for    making 
bird-lime.    The 
herbage  of    this 
plant  has  been  em- 
ployed as  an  anti- 
spasmodic   from 
ancient    times,  but 
its  repute  is  largely 
mythical  and  it  is 
now  scarcely  used.     It  contains  no  substance  worthy  of 
note  as  a   physiological    agent.      American   mistletoe, 
Plioradendron  flavescens  (Pursh)  Nutt.,  of  the  southern 
United  States,  has  been  considerably  employed  in  doses 
of  1  to  4  gm.  (gr.  xv.  to  Ix.),  either  in  infusion  or  in  the 
fluid  extract  form,  as  a  substitute  for  ergot,  in  labor, 
as  an  emmenagogue,  and  for  cerebral  congestion.     The 
writer  has  found  various  other  species  of  the  genus  sim- 
ilarlj'  employed,  and  also  as  galactagogues,  by  the  na- 
tives in  various  parts  of  South  America. 

Henry  R.  Busby. 

LORDOSIS  signifies  anterior  curvature  as  distinguished 
from  kyphosis,  posterior,  and  scoliosis,  lateral  curvature 
of  the  spine.  Lordosis  is  curvature  with  the  convexity 
of  the  curve  directed  forward.  The  term,  however,  is 
not  commonly  applied  to  opisthotonos.  Lordosis  i^  al- 
most always  a  transient  curvature,  and  probably  never 
has  the  rigidity  which  not  infrequently  attends  kyphosis 
and  scoliosis.  It  is  chiefly  a  compensating  curve  which 
may  readily  be  made  to  disappear.  For  instance,  the 
lordosis  produced  in  walking  down  a  steep  incline  or  in 
carrying  a  heavy  weight  in  front  of  the  body,  the  "  saddle 
back"  of  pseudo-hypertrophic  muscular  paralysis,  the 
lordosis  accompanying  flexion  and  ankylosis  of  the  hip- 
joint,  or  that  seen  in  the  lower  part  of  the  spine  in  Pott's 
disease  may  all  be  made  to  disappear  by  changing  the 
position  of  the  body.  While  the  term  scoliosis  is  some- 
times used  as  a  synonym  of  lateral  curvature  of  the  spine, 
neither  kyphosis  Jior  lordosis  is  used  to  indicate  a  disease. 
Lordosis  has  been  made  the  subject  of  mechanical  treat- 
ment, but  probably  not  with  any  important  useful  result. 

Adoniram  B.  Judson. 

LORETIN— meta-iodo-ortho-oxychinolin  ana-sulfonic 
acid  (CsHiIOH,  SO3H.N)— is  a  yellow  crystalline  pow- 
der without  odor,  very  slightly  soluble  in  cold  water  (1 
in  1,000)  or  alcohol,  somewhat  more  soluble  in  boiling 
water  (about  1  in  300),  and  insoluble  in  ether,  chloroform, 
benzol,  and  oils.  Its  salts  with  alkalies  are  soluble  in 
water,  but  not  those  with  the  alkaline  earths.  It  contains 
thirty-six  per  cent,  of  iodine,  but  is  a  very  stable  com- 
pound even  in  direct  sunlight.  With  ferric  chloride  it 
makes  a  deep  green  color. .  By  experiments  on  animals 
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Ammelbuj-g  showed  it  to  be  non-toxic  in  large  dosage. 
But  it  acts  as  a  powerful  germicide,  and  constitutes  an 
odorless  non-toxic  substitute  for  iodoform.  It  is  used  as 
a  dusting  powder  or  in  five  to  ten  per  cent,  collodion  or 
ointment,  or,  as  the  sodium  salt,  in  one-  or  two-per-cent. 
solution.  With  magnesia  it  forms  a  valuable  application 
for  burns  and  eczema.  The  insoluble  calcium  salt  is  used 
for  making  "  loretin  gauze. "  Fenzling  refers  to  its  special 
applicability  in  veterinary  work.  Nicati  employed  it 
with  boric  acid  in  conjunctival  diphtheria. 

Loretin-Bismutli  is  employed  in  powder,  and  in  the 
form  of  a  ten-percent,  ointment  or  paste,  as  an  applica- 
tion to  ulcers,  syphilitic  lesions,  and  moist  eczema.  It 
has  also  been  given  internally  for  intestinal  tuberculosis 
in  dose  of  0.5  gm.  (gr.  viij.).  W.  A.  Bastedo. 

LOS  ANGELES  AND  PASADENA.— Los  Angeles  is 
the  largest  city  in  Southern  California,  containing  over 
100,000  inhabitants,  and  is  the  great  business  centre  of 
this  region.  It  has  grown  with  great  rapidity  since  1880, 
when  it  had  only  about  11,000  inhabitants.  It  lies  in  a 
valley  upon  the  western  bank  of  a  small  river,  17  miles 
from  the  Pacific  coast.  To  the  northwest  is  Santa  Bar- 
bara, 80  miles  distant;  to  the  south,  San  Diego,  125  miles 
distant ;  and  350  miles  northwest  is  San  Francisco.  Many 
railroads  converge  here,  and  it  is  within  easy  access  of 
attractive  resorts  in  the  mountains,  valleys,  and  on  the 
seacoast.  Los  Angeles  and  its  suburbs,  of  which  Pasa- 
dena is  one,  possess  all  the  attributes  and  charm  of  a 
town  situated  in  such  a  climate  as  Southern  California— 
a  luxuriant  and  varied  vegetation,  flourishing  to  a  greater 
or  less  extent  the  year  through,  mild  winters  with  a  long 
duration  of  daily  sunshine,  comparatively  cool  summers, 
a  great  preponderance  of  cloudless  weather,  and  a  low 
lainfall. 

The  city  itself  contains  many  fine  buildings,  public  and 
private ;  boulevards  shaded  by  many  varieties  of  tropical 
and  semi-tropical  trees,  numerous  parks,  ninety  miles  of 
street  railway,  and  a  'sewer  system  emptying  into  the 
Pacific  Ocean.  "  It  is  a  beautiful  and  interesting  place, 
full  of  architectural  and  social  contrasts.  Several  ele- 
ments go  to  make  up  the  city,  the  Southern  or  Spanish, 
and  the  American ;  and  brown  faces,  betraying  Castilian 
and  Indian  ancestry,  mingle  on  the  busy  streets  with 
those  of  the  fairer-skinned  Yankee  type.  Low  adobe 
quarters  and  American  country  houses  are  found  near 
each  other,  within  a  few  minutes'  walk,  although  the 
old-fashioned  '  adobe '  is  growing  more  rare.  Modern 
ofBce-buildings  appear  within  sound  of  the  bells  of  the 
early  missions  "  (Solly).  The  water-supply  comes  from 
the  neighboring  mountains  and  is  abundant  and  good 
The  watering-places  of  Long  Beach,  Santa  Monica,  San 
Pedro,  and  Redondo  are  within  easy  access  of  Los  Angeles. 

The  climate  of  Southern  California  as  a  whole  has  been 
already  discussed  in  this  Handbook  under  the  title  Cali- 
fornia, Southern,  and  the  reader  is  referred  to  that  article. 

Climate  of  Los  Angeles,  Cal.    Latitcde,  W  3' ;  LONGiinDE 
118*  1.5'.  ' 


Temperature- 
Average  mean 

Average  dally  range 

Mean  o(  warmest 

Mean  of  coldest 

Highest  or  maximum 

Lowest  or  minimum 

Humidity- 
Mean  relative 

Precipitation— 
Average  in  inches 

Wind- 

Prevalling  direction 

Average  hourly  velocity  in  miles 

Weather- 
Average  number  of  clear  days  . . 

Average  number  of  fair  days 

Average  number  of  clear  and  fair 


58.4° 
20.6 
69.4 
48.8 
97.6 
37.9 

70.4? 

4.28 

W. 
5.3 

36.2 
88.1 
71.3 


67.5« 
23.1 
81.3 
58.2 
100.4 
49.4 

m.i% 

.02 

W. 
4.8 

34.9 
50.6 
85.5 


62.7° 

24.5 

76.1 

51.6 

95.3 

40.2 

63.2^ 

1.57 

W. 
4.8 

52.3 
32.5 
84.8 


53.5° 

20.1 

64.2 

44.1 

85.4 

29.3 

63.6^ 

8.65 

N.E. 
5.4 

47.9 
26.6 
74.5 


60.5° 
22.0 
72.7 
50.7 
94.7 
39.2 

66.6? 

14.52 

W. 
6.1 

171.3 
144.8 
316.1 


The  preceding  table,  in  connection  with  what  is  given 
in  the  article  referred  to,  will  be  sufBcient  to  indicate  the 
principal  climatic  features  of  Los  Angeles. 

"In  Pasadena,"  says  Dr.  McBride,  "the  temperature 
falls  steadily  from  the  warmest  period,  usually  1  p.m., 
until  sunrise  next  morning.  The  temperature  and  hu- 
midity, referred  to  in  the  following  table,  were  always 
taken  on  a  northeast  porch. " 

The  general  characteristics  of  the  climate  are  those  of 
all  this  region — one  resort  differing  from  another  only 
by  the  modifications  of  its  situation ;  waimth,  equability, 
a  large  amount  of  sunshine,  and  a  small  amount  of  an- 
nual rainfall  are  the  main  features.  The  temperature 
is  somewhat  higher  in  summer  and  lower  in  winter  than 
it  is  at  the  lesorts  on  the  coast.  There  are  frequent  fogs 
in  the  morning  and  at  night  during  the  spring  and  sum- 
mer. The  average  number  of  days  with  foggy  nights 
and  mornings  for  the  year  is  fifty -seven.  The  highest 
recorded  temperature  is  108°  F.,  and  lowest  28°  F.  The 
humidity  is  very  moderate,  66.6  per  cent,  for  the  year. 
A  large  number  of  tourists  visit  Los  Angeles  during  the 
year,  many  of  them  in  search  of  health ;  but  for  the  con- 
sumptive a  large  city,  however  favorable  the  climate  may 
be,  is  obviously  not  the  most  desirable  place.  The  best 
season  for  visiting  Los  Angeles  is  said  to  be  from  No- 
vember to  May. 

Pasadena,  a  suburb  of  Los  Angeles,  is  situated  in  the 
beautiful  San  Gabriel  Valley,  about  nine  miles  distant, 
at  an  elevation  of  nine  hundred  feet.  It  is  an  attractive 
residential  city  of  about  twelve  thousand  inhabitants. 
It  is  twenty  miles  from  the  sea  and  five  from  the  moun- 
tains. The  soil  is  sandy  and  porous,  and  there  is  a  good 
supply  of  water.  The  climate  is  essentially  the  same  as 
that  of  Los  Angeles,  though  the  temperature  is  a  little 
higher,  and  the  humidity  somewhat  lower.  The  mean 
average  temperature  for  January  is  54°  F. ;  for  December 
58°  F.  The  winter  is  said  to  be  especially  agreeable. 
From  the  beauty  of  its  location,  the  attractiveness  of  the 
surrounding  country,  its  social  and  educational  advan- 
tages, the  excellence  of  its  architecture,  its  orange  groves 
and  vineyards,  it  is  considered  one  of  the  most  eligible 
places  of  residence  in  Southern  California.  The  accom- 
modations are  abundant  and  good. 


Date— 1900. 


Jan.  1st . 
Zd  . 
3d  . 

4tb 
5th. 

6tb. . 

7th.. 

8th.. 

9th.. 
10th. . 
llth. . 
12tb. . 
13th. . 
14th. . 
15th. . 
16th. . 
17th. . 
]8th.. 
19th. . 
20th  . 
21st.. 


Temperature, 
Degrees  Fahr. 


At  sun-   At 
rise.   1  P.M. 


23d.... 

53 

24th. . . 

.53 

35th. . . 

.55 

26th. . . 

50 

27th  . . 

49 

28th  .. 

.54 

29th. . . 

.51 

30th. . . 

55 

31st... 

.51 

Feb.  1st.... 

47 

2d.... 

51 

3d.... 

47 

4th. . . 

50 

51 
54 
55 

52 
57 

.50 
53 
52 
51 
50 
49 
53 
.56 
52 
50 
47 
55 
55 
57 
52 
47 
49 


64 
60 

57 

64 
64 


64 
64 
64 
66 
67 
70 
71 
66 
62 
57 
72 
72 
71 
67 
64 
67 
68 
6« 
61 
64 
61 
60 
67 
62 
63 
67 
63 
65 
58 


Weather. 


572 


Clear  a.m.,  partly  cloudy  p.m.  . 

Cloudy ;  sprinkles 

Rain  from  6  a.m.  all  day,  1.09 

inch. 

Fine ;  some  clouds  p.m 

Cloudy  and  sprinkles  A.M.;  0. 

inch. 

Fine ;  clouds  p.m 

Partly  cloudy 

Fine ;  hlgli  wind  p.m 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Cloudy 

Cloudy 

Cloudy ;  sprinkles 

Clear  

Partly  cloudy 

Partly  cloudy 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Fair 

Partly  cloudy  and  squalls . . . 


11! 


71 
73 


73 
73 

73 
73 
42 
45 
42 
45 
45 

42 
45 
46 
45 
40 
36 
43 
50 
43 
44 
44 
68 
63 
73 
81 
76 
83 
76 
73 
76 
73 
67 
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I^os  Angeles  and 
Pasadena. 


Date— 1900. 


Feb. 


5th... 

6tli. . . 

Tth. . . 

8tli. . . 

9th. . . 
10th. . . 
nth. . . 
12th. . . 
13th. . . 
14th. . . 
15th. . , 
16th. . . 
17th. . . 
18th. . , 
19th. . , 
20th. . . 
21st... 
22d... 
23d... 
24th. . 
25th.. 
26th. . 
27th.. 
28th.. 
Mar.  1st.. 

2d.. 

3d.. 

4th.. 

5th.. 

6th.. 

7th.. 

8th.. 

9th.. 

10th.. 

nth.. 

12th.. 

13th.. 

14th.. 

15th.. 

16th.. 

17th.. 

18th.. 

19th.. 

20th.. 

21st. . 

22d.. 

23d.. 

24th.. 

25th.. 

26  th.. 

27th.. 

28th.. 

29th.. 

30th.. 

3l8t. . 
July  .1st.. 
2d... 
3d... 
4th.. 
5th.. 
6th., 
7th.. 
8th., 
9th. 

10th. 

nth. 

12th. 

13th. 

14th. 

15th. 

16th. 

17th. 

18th. 

I9th. 

20th. 
21st. 


23d... 
24th.. 
25th.. 
26th.. 
27th.. 
a8th.. 
29th.. 
30th.. 
31st . . 

1st.. 

2d... 

3d... 

4th. 

5th. 

6th. 

7th. 


Temperature, 
Degrees  Fahr. 


At  sun- 
rise. 


Nov, 


48 

46 

50 

48 

48 

55 

53 

48 

56 

50 

52 

49 

53 

57 

49 

51 

52 

56 

59 

57 

55 

50 

52 

54 

57 

53 
55 
51 
45 
46 
48 
51 
56 
65 
68 
56 
59 
57 
56 
57 
57 
56 
56 
55 
55 
57 
56 
51 
54 
58 
55 
51 
53 
57 
57 
63 
60 
58 
57 


64 
61 
63 
65 
65 
69 
70 
67 
66 
66 
62 
60 
61 

65 
63 


77 
71 


At 
1  P.M. 


67 
64 
62 
64 
59 
61 
65 
65 
65 
67 
64 


59 


64 

64 


67 
68 
64 


60 
62 


70 
64 
65 
74 
78 
76 
75 
73 
65 
71 
74 
73 
68 
61 
56 
60 
62 


79 
83 
81 
70 
63 
64 
72 
64 


62 


63 
63 
71 

72 
68 
67 
70 
75 
79 
78 
72 
73 
73 
75 
78 
78 
79 
82 
82 
84 
87 


78 
78 
80 
79 
78 
78 

74 
81 


91 

a5 

81 
78 
80 
77 
78 
85 
75 
82 
86 
84 
84 
83 


Weather. 


Cloudy 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Partly  cloudy 

Partly  cloudy 

Partly  cloudy 

Partly  cloudy 

Clear  

Clear 

Clear  

Fine 

JTine 

Fine 

(55°  wet,  76°  dry)  =  

Fine 

Fine 

Fine 

Fog  early 

Clear 

Clear  

Clear  

Clear  

Misty  all  a.m.;  0.045  inch  . . 

Rain  7  to  1 ;  7.53  Inches 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Misty ;  0.06  inch 

Partly  cloudy 

Cloudy 

Misty;  0.10  inch 

Cloudy 

Cloudy 

Misty ;  0.03  inch 

Misty ;  0.02  inch 

Fine 

Fine 

Partly  cloudy 

Clear 

Clear 

Clear 

Clear  

Clear  

Fog  early 

Fog  early 

Slight  high  fog 

Clear  

Clear,  slight  high  log 

Clear,  slight  high  tog 

Clear,  slight  high  fog 

Clear ;  fog 

Fog;  line 

Fog  early 

Clear  

Clear 

Fog  early :  fine 

Fog  early ;  fine 

Fog 

Fog 

Fog 

Fog •  ■ 

"Eastern  atmosphere,"  even- 
ing lightning. 

Sprinkles  during  day 

Shower  clouds 

Fire  on  mountains  broke  out 
clear. 

Clear •« 

Clear 

Clear 

Clear  

Slight  fog 

Fog  slight 


Fog  early  . 

Clear  

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 


75 
.50 
44 
44 
38 
31 
41 


67 
67 
58 
43 
44 
50 
60 
48 

as 
aa 

aa 

60 
58 
33 
26 
33 
44 
74 

66 


44 
36 


76 
76 
77 
76 


78 


82 
78 
86 
64 
63 
54 
54 
51 
53 
60 
65 
61 
61 
62 
62 
62 
62 
60 
61 
56 
44 
46 
51 
57 
58 
56 
58 
58 


34 

29 
35 
45 
50 
54 
62 
62 
62 
50 
35 
26 
19 
26 
32 
32 
33 


Date -1900. 


Nov.  8th  . 
9th  . 
10th  . 
nth. 
12th. 
13th. 
14th. 
15th  . 
16th  . 
17th. 

18th  . 


19th. 
20th. 

21st. . 

22d... 
23d.. 
24th  . 
25th  . 
26th. 
27  th. 
28th. 
29th  . 

aoth . 

1st.. 

2d... 

3d... 

4th.. 

5th.. 

6th.. 

7th.. 

8th.. 

9th.. 
10th.. 
nth.. 
12th.. 
13th.. 
14th. . 
15th. . 
16th.. 
17th. . 
18th. . 
19th.. 
20th., 
21st ., 
22d-. 
23d.. 
24lh. 
25th. 
26th. 
27th. 


Dec. 


Tkmperatl-re, 
Degrees  Faiir, 


At  sun-      At 
rise.       1  p.m. 


28th. 
29th. 
30th. 
31st.. 


.57 
62 
63 
63 
64 
64 
60 
60 
57 
57 

58 

57 
54 

56 

58 
57 
56 
60 
59 
57 
55 
53 
57 
60 
60 
59 
59 
61 
61 
62 
60 
58 
53 
50 
51 
52 
52 
50 
50 
54 
53 
59 
58 
53 
54 
51 
52 
54 
55 
48 


51 
49 

45 
44 


73 
79 


84 
82 
75 
71 
64 
59 


63 

58 

58 

87 
66 
72 
73 
70 
72 
70 
71 
72 
75 
72 
73 
75 
78 
75 
76 
74 
71 
63 
64 
68 
67 


68 
70 
72 
77 
64 
86 
68 
69 
71 
67 
64 


60 
57 


Weather. 


Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Cloudy 

Showery  11  a.m 

Rained  0.88  7  a.m.,  rained  all 
day. 

Rained  1.11  inch;  cloudy  and 
sprinkly. 

Partly  cleared  off;  0.06  inch. 

Showery  last  night  and  all  day 
0.82  inch. 

Rained  all  day:  3  p.m.  1.41  inch., 
6:15  P.M.  3.24  inches. 

Cleared  off;  2.02  in. ;  fog  4  p.m 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Partly  cloudy  all  day 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Partly  cloudy 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine;    dust   storm  4:30  p.m.: 
clouds  came  from  S.  Bernar- 
dino region,  east. 
Dust  obscures  the  sun;  no  wind 

Clear 

Clear  

Clear  


Safe 


40 

35 

27 

27.5 

24 


75 
78 


56 
49 
54 
60 
59 
44 
40 
42 
39 
38 

40 
38 
38 
40 
48 
45 
58 
58 
58 
51 
48 
46 
44 
44 
40 
36 
44 
44 
77 
41 
41 
41 
51 
58 


34 
37 
39 
SO 


The  preceding  table,  in  wliicli  are  given  tlie  daily  tem- 
perature, humidity,  and  weather  of  Pasadena  for  the 
winter  months  and  the  month  of  July  of  the  year  1900, 
has  been  kindly  furnished  the  writer  by  Dr.  J.  H.  McBride 
of  that  place ;  and  as  it  shows,  so  much  better  than  any 
compiled  and  abbreviated  report  can  do,  the  weather  con- 
ditions for  each  day  during  this  period,  at  this  locality— 
which  may  serve  as  a  type  for  other  similar  localities  in 
Southern  California— it  is  given  in  full. 

"  The  year  1900  was  very  dry ;  only  about  eight  inches 
of  rain  (I  think).  The  usual  rainfall  is  sixteen.  In  the 
winter  of  1900-1901  we  had  twentv-three  inches." 

Sierra  Madre,  1,700  feet  above  sea  level,  twelve  miles 
northeast  of  Los  Angeles,  at  the  base  of  the  foothills, 
has  a  climate  considered  particularly  healthful,  and  was 
the  location  selected  by  the  State  Board  of  Health  in 
1880  as  the  one  most  favorable  for  consumptives  m 
Southern  California. 

There  are  various  other  places  in  the  shelterea  ban 
Gabriel  Valley  favorable  for  invalids  suffering  from 
tuberculous,  renal,  or  cardiac  affections.  Such  are  ban 
Gabriel,  Monrovia,  Duarte,  and  others 

Echo  Mountain,  3,500  feet  high;  Mount  Lowe  5,b.W 
feet;  Mount  Wilson,  5„400  feet,  all  easily  reached  from 
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Los  Angeles  or  Pasadena,  command  wide  and  extensive 
views.  Hotels  are  found  on  the  summits  of  tiiese  mount- 
ains, and  the  climate,  besides  possessing  the  characteristics 
of  that  of  Southern  California,  has  also  the  peculiarities 
of  altitude.  Edward  0.  Otis. 

LOSOPHAN.— (Tri-iodo-meta-cresylicacid.)  An  anti- 
septic preparation,  obtained  by  the  action  of  iodine  upon 
oxytoluic  acid  in  the  presence  of  an  alkali.  Its  formula 
is  CoHIsOHCHs.  and  it  is  said  to  contain  eighty  per  cent, 
of  iodine.  It  forms  in  white  needles,  insoluble  in  water, 
slightly  soluble  in  alcohol,  and  readily  soluble  in  ether, 
benzene,  and  chloroform.  At  140°  F.  it  is  freely  soluble 
in  fatty  oils. 

It  is  particularly  recommended  in  parasitic  skin  affec- 
tions. It  may  be  used  in  tinea  tonsurans,  scabies,  pity- 
riasis versicolor,  also  in  prurigo,  in  chronic  eczema,  acne, 
and  sycosis.  It  is  contraindicated  in  all  acute  inflam- 
matory conditions  of  the  skin,  as  it  is  liable  to  increase 
the  irritation  and  intensify  the  disease.  The  remedy  may 
be  applied  in  a  solution  of  the  strength  of  one  per  cent., 
or  in  an  ointment  of  one  to  three  per  cent. 

Beaumont  Small. 

LOUISVILLE  ARTESIAN  WELL— Jefferson  County, 
Kentucky. 

Location. — On  the  corner  of  Tenth  and  Rowan  streets, 
Louisville. 

This  well  is  2,086  feet  deep  by  3^  feet  in  diameter, 
and  occupied  sixteen  months  in  boring.  The  tempera- 
ture of  the  water,  as  it  issues  from  the  orifice  of  the  well, 
is  76.  .5°  F.  A  self -registering  thermometer  sunk  to  the 
bottom  of  the  well  indicated  86.5"  F.  The  point  of  con- 
stant temperature  immediately  beneath  the  surface  at 
Louisville  is  53°  F.  This  result  shows  an  increase  of 
temperature  of  one  degree  for  every  sixty-seven  feet 
until  the  bottom  is  reached.  The  following  analysis  was 
made  by  Dr.  J.  I^awrence  Smith : 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Sodium  chloride 621.52 

Calcium  chloride 65.72 

Maifneslum  chloride 14.77 

Potassium  chloride 4.22 

Aluminum  chloride 1.21 

Lithium  chloride   10 

Sodium  sulphate 73.29 

Calcium  sulphate 29.43 

Magnesium  sulphate 77.33 

Aluminum  sulphate 1.80 

Potassium  sulphate 3.22 

Sodium  bicarbonate 2.72 

Calcium  bicarbonate 5.99 

Magnesium  bicarbonate 2.75 

Iron  bicarbonate 35 

Sodium  phosphate 1.54 

Magnesium  iodide 35 

Magnesium  bromide 46 

Silica 88 

Organic  matter 70 

Loss  in  analysis g]l2 

Total 915.47 

Gases.  Cu.  in. 

Sulphureted  hydrogen ■. 2  00 

Carbonic  acid  " '  6'i7 

Nitrogen '.'.'.'.'.'.'.'.  1.36 

The  water  is  quite  similar  to  that  of  the  Kissingen 
Springs  in  Havaria,  and  to  the  Kentucky  Blue  Lick 
Springs.  It  has  been  found  very  beneficial  in  cases  of 
dyspepsia  and  constipation  and  in  functional  liver  com- 
plaints. James  K  Crook. 

LOUISVILLE  MINERAL  SPRINGS. -Pottawatomie 
County,  Kan. 

Post-Oppicb.  —Louisville. 

Accommodations  in  two  hotels  and  in  private  families 

Access.— Via  Union  Pacific  Railroad  to  Wamego 
thence  three  miles  to  spring  by  stage. 

This  resort  has  recently  attracted  much  attention  in 
Kansas.  The  springs  are  charmingly  located  in  a  nat- 
ural blue-grass  park  of  ten  acres,  which  has  been  greatly 
improved.  It  is  said  to  be  one  of  the  finest  camping 
places  in  Kansas.    The  surrounding  country  is  hilly  and 
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the  location  of  the  springs  is  about  900  feet  above  the  sea 
level.  The  temperature  ranges  from  10°  F.  in  winter  to 
100°  F.  in  summer,  these  figures  representing  the  ex- 
tremes. The  springs  are  two  in  number,  and  afford  an 
abundance  of  pure,  crystal  water,  having  a  temperature 
of  60°  P.  A  qualitative  analysis,  rnade  in  1885,  showed 
the  presence  of  iron,  sulphur,  soda,  magnesia,  and  car- 
bonic-acid gas.  The  waters  have  been  found  of  great 
eflBcacy  in  constipation,  dyspepsia,  general  debility,  and 
liver  and  kidney  affections.  James  K.  Orook. 

LOVAGE  ROOT.— Levisticum.  The  root  of  Lems- 
tieum  Levistieum  (L.)  Lyons.  This  is  a  large,  aromatic, 
yellow-flowered  perennial  herb,  with  a  short,  thick,  fleshy 
rootstock,  from  which  several  large,  simple  roots  are 
given  off  below,  and  three  or  four  stout,  upright,  slightly 
branching  stems  above.  All  parts  of  the  plant  have  a 
strong  and  rather  agreeable  fragrance,  due  to  its  peculiar 
essential  oil,  and  the  root  contains  also  considerable  resin. 
When  fresh,  the  stem  and  leaves  exude  a  yellowish  latex 
upon  being  broken. 

Lovage  is  said  to  be  truly  wild  only  in  Southeastern 
Europe  (Bosnia  and  Servia,  Flilckiger),  but  it  has  been 
cultivated  for  centuries  in  other  parts  of  Europe,  and  is 
extensively  naturalized.  That  of  commerce  comes  prin- 
cipally from  Holland,  Germany,  and  France.  It  is  at 
present  cultivated  upon  a  small  scale  in  the  United 
States.  The  "root"  is  most  in  demand,  although  the 
fruit  has  more  oil.  It  consists  of  the  rhizome  split  or 
quartered,  and,  more  abundantly,  of  the  roots  themselves, 
either  whole  or  split.  The  pieces  are  of  a  brown,  gray- 
brown,  or  black  color  externally,  transversely  marked 
near  the  top,  elsewhere  deeply  longitudinally  wrinkled 
and  slirivelled;  section  white,  yellow,  or  reddish;  resin 
canals  visible;  texture  spongy  and  flexible.  Odor  and 
taste  peculiar,  aromatic,  resinous,  bitterish-sweet,  an- 
gelica-like. It  is  very  prone  to  being  worm-eaten,  and 
an  article  entirely  free  from  this  defect  is  difiicult  to  ob- 
tain. Essential  oil,  resin  (yielding  umbelliferon),  malic 
and  angelic  acids,  gum  and  sugar  are  among  its  constitu- 
ents; to  the  first  two  it  owes  its  medicinal  value,  what- 
ever that  may  be. 

It  is  a  rather  pleasant  stimulant,  aromatic,  and  diu- 
retic, of  the  angelica  and  musk-root  kind,  with  no  active 
properties.  It  is  sometimes  given  as  a  diuretic  in  dropsies 
from  heart  disease,  etc. ,  also  for  catarrh  of  the  bladder, 
and  for  chronic  bronchitis.  It  is,  however,  little  used  in 
this  country,  and  even  abroad  has  degenerated  mostly  to 
the  level  of  a  household  herb  among  the  country  people. 

Oil  of  lovage  is  an  article  of  commerce,  existing  in  three 
forms— from  the  root,  from  the  fruit,  and  from  the  fresh 
herb.  Although  differing  in  specific  gravity  and  slightly 
in  flavor,  they  are  very  similar.  W.  P.  Bolles. 

LOWER  BLUE  LICK  SPRINGS.— Nicholas  County, 
Kentucky. 

Access,— Via  Kentucky  Central  Railroad  to  Carlisle, 
thence  nine  miles  by  stage  to  springs. 

We  have  not  been  able  to  obtain  any  recent  informa- 
tion in  regard  to  the  condition  of  this  resort.  The  follow- 
ing analysis  of  the  main  spring  was  made  by  Dr.  Robert 
Peter,  the  State  geologist,  a  number  of  years  ago : 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Magnesium  carbonate 1.36 

Calcium  carbonate 23  as 

Potassium  f.hlorlde '     '      139 

Sodium  chloride 512 85 

Magnesium  chloride ! . !    !         32  J!9 

Potassium  sulphate '.'..". g'93 

Calcium  sulphate "  "    3399 

Magnesium  iodide 05 

Magnesium  bromide !24 

Alumina,  lime,  phosphate,  iron  oxidn ] .  ] .  • 36 

Silicic  acid j.io 

Loss '..'.'.'.'.'.".'.'.'.','*".'.*'.','.'.'.'    17.'72 

Total 634.03 

Gases.  (■„.  in. 

Carbonic  acid  gas  93  80 

Sulphureted  hydrogen '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.    18!24 
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Iiosoplian, 
I^ungs, 


According  to  Walton  these  are  exceptionally  fine 
waters  of  the  saline-sulphureted  class,  valuable  in  en- 
gorgements of  the  liver  and  abdominal  viscera  and  dis- 
eases arising  therefrom.  They  may  be  relied  on  in  gastric 
catarrh,  and  in  the  form  of  warm  baths  they  prove  effica- 
cious in  diseases  of  the  skin.  Besides  the  main  spring 
there  are  others  on  the  opposite  side  of  the  Licking  River 
and  in  its  bed,  which  have  been  found  on  examination  to 
be  of  a  similar  character.  Jamm  K.  Orook. 

LUMBAGO.— See  Neuralgia. 

LUMBAR    PUNCTURE.— See 

Fluid,  and  Labor,  Normal. 


Brain :    Cerebro-Spinal 


LUNGS,  ANATOMY  OF  THE.-Since  the  first  edition 
of  this  Handbook  was  issued  many  advances  have  been 
made  in  our  knowledge  of  the  anatomy  of  the  lung.  At 
the  present  time  it  seems  to  be  one  of  the  organs  to  which 
renewed  attention  has  been  directed. 

In  the  present  article  questions  bearing  on  the  com- 
parative anatomy  of  the  lung  have  been  omitted,  and  the 
reader  is  referred  to  the  first  edition  of  this  Handbook, 
Vol.  IX.,  and  to  a  paper,  by  the  author  of  this  article,  in 
Vol.  VIII.  of  the  Journal  cf  Morphology,  for  a  discussion 
of  this  part  of  the  subject. 

Historical. — The  first  account  we  find  of  the  structure 
of  the  lungs  is  the  very  incomplete  one  given  by  Hip- 
pocrates.'' He  compares  them  to  a  sponge  interspaced 
with  numerous  small  vessels.  Aristotle'  also  gave  to 
the  lungs  a  spongy  nature ;  the  canals  receiving  blood 
from  the  so-called  great  vein.  Celsus ' '  also  describes  the 
lungs  as  being  spongy.  Galen'-"'  had  only  a  little  better 
idea  of  their  structure ;  he  describes  them  as  being  made 
up  of  lobes,  liver-like  in  substance,  and  containing  many 
vessels.  Vesalius  "*  describes  the  hmgs  as  being  divided 
into  lobes,  and  says  in  regard  to  their  structure  that  "  the 
substance  of  the  lung  is  soft,  spongy,  thin,  light,  airy 
flesh,  as  if  formed  of  frothy  blood,  or  bloody  froth,  and 
crowded  with  many  branches  of  vessels." 

We  now  come  to  the  time  when  Harvey  ^'  announced 
his  discovery  of  the  circulation  of  the  blood ;  this  had  its 
effect  on  all  anatomical  research.  Malpighi,'"  profiting 
by  this  discovery,  proved  by  means  of  injections  that 
the  air  and  blood  were  not  contained  in  the  same  chan- 
nels, but  had  separate  systems  of  vessels,  and  that  these 
did  not  communicate  with  each  other,  but  did  communi- 
cate among  themselves.  He  also  saw  the  circulation  of 
the  blood  in  the  vessels  of  the  lung  of  a  living  frog.  He 
recognized  the  presence  of  air  vesicles,  and  described  them 
as  opening  into  the  trachea  and  communicating  with  one 
another.  He  also  compares  the  lung  to  a  sponge.  Bar- 
tholin ■■  defended  the  views  of  Malpighi.  The  next  writer 
of  note  is  Willis."  He  is  wrongly  quoted  by  Williams,'" 
who  placed  Willis  among  those  who  describe  the  air 
vesicles  as  communicating  with  one  another.  What  he 
does  say,  directly  opposite  to  the  views  of  Malpighi,  is 
that  the  bronchial  tubes  give  off  numerous  small  branches 
which  bear  on  their  distal  extremity  little  bladders,  thus 
giving  the  lung  the  appearance  of  a  bunch  of  grapes. 
Helvetius"  returned  to  the  older  idea  and  maintained 
that  the  lung  was  spongy  in  its  nature.  He  denied  that 
the  spongy  tissue  of  the  lung  was  formed  by  the  expan- 
sion of  the  bronchial  tube,  but  asserted  that  the  bronchus 
simply  penetrated  into  the  spongy  tissue.  His  descrip- 
tion is  not  very  clear.  Soemmering ""  describes  the  lungs 
as  made  up  of  small,  irregular,  polygonal  cells  grouped 
together  into  lobules.  The  individual  cells  of  the  lobule 
communicate,  one  with  another,  but  those  of  one  lobule 
do  not  communicate  with  those  of  adjoining  lobules. 

Early  in  the  present  century,  Reisseisen  ^s  published  a 
very  important  brochure  in  which  he  advanced  views 
quite  opposite  to  those  accepted  by  the  anatomists  of  his 
day.  His  method  consisted  in  pouring  mercury  into  a 
bronchus  and,  by  applying  gentle  pressure,  forcing  it  on 
until  it  appeared  beneath  the  pleura.  He  describes  the 
bronchi  as  dividing  into  branches  which  in  turn  divide 
quite  rapidly,  becoming  at  the  same  time  much  smaller. 


until  eventually  each  small  branch  ends  in  a  single 
rounded  extremity.  This  was  apparently  a  revival  of 
the  theory  of  Willis.  Magendie"  wrote  two  important 
papers  on  the  lungs.  In  the  first  he  denies  that  the 
bronchi  terminate  in  air  vesicles,  but  affirms  that  the  air- 
cells  of  one  lobule  communicate  with  one  another  but 
do  not  communicate  with  those  of  adjoining  lobules  In 
his  second  paper  he  states  that  those  grape-like  structures 
described  as  lianging  on  to  the  end  of  a  bronchus  do  not 
exist  in  nature,  but  are  to  be  found  only  in  books.  His 
conclusion  is  that  the  lung  is  made  up  of  "spongy  tissue 
formed  by  the  arrangement  of  the  vessels,  which  have 
between  them  small  spaces  into  which  the  air  penetrates 
freely." 

In  1832  Bazin «  wrote  supporting  the  views  of  Reiss- 
eisen, and  was  followed  a  few  years  later  by  Lereboul- 
let,*2  who,  in  quite  a  lengthy  essay,  also  supported  Reiss- 
eisen. Addison'  failed  to  find  "any  tubes  ending  in 
culs-de-sac ;  on  the  contrary,  I  always  saw  air-cells  com- 
municating with  one  another  in  every  section  I  made." 
He  describes  the  bronchi  as  dividing,  within  the  lobule, 
into  numerous  minute  branches  which  terminate  in 
"branched  air-passages  and  freely  communicating  air- 
cells,  Buschke, ^^  however,  writing  about  the  same  time, 
described  the  bronchi  as  ending  in  fine  branches,  which 
bore  on  their  free  extremity  small  sacs  which  did  not  com- 
municate with  one  another. 

Rainey  "  wrote  several  excellent  memoirs  on  the  lung. 
He  says  "  they  are  made  up  of  bronchial  tubes,  bronchial 
intercellular  passages,  and  air-cells."  These  air-cells 
communicated  with  one  another  and  with  the  bronchi  or 
bronchial  intercellular  passages,  by  means  of  large  cir- 
cular openings.  Moleschott"  published  an  excellent 
brochure  in  which  he  combats  strongly  the  opinion  of 
those  who  hold  to  the  communication  of  one  vesicle  with 
another.  In  no  instance  did  he  find  the  bronchi  forming 
anastomoses ;  he  also  distinctly  states  that  the  air-vesicle 
contains  no  opening  except  that  by  which  it  communi- 
cates with  its  proper  bronchial  tube. 

Rossi gnol*"  gave  us  a  very  valuable  treatise  on  the 
structure  of  the  lungs.  He  introduced  the  term  "in- 
fundibulum. "  According  to  this  author  the  bronchi  give 
off  numerous  branches,  which  cross  each  other  repeatedly 
in  all  directions,  but  do  not  communicate ;  from  the  ulti- 
mate division  of  the  bronchial  tube  arises  a  dilatation  in  the 
form  of  a  funnel,  which  he  terms  "infundibulum."  The 
walls  of  each  infundibulum  are  lined  with  numerous  air- 
cells  or  alveoli.  Rossignol  compares  each  infundibulum 
with  its  alveoli  to  the  lung  of  the  Batrachians,  and  says : 
"  The  lung  looked  at  from  this  point  of  view  can  be  de- 
fined as  the  assemblage  or  concentration  of  innumerable 
small  lungs,  held  together  by  means  of  a  common  bron- 
chial tree."  In  an  inaugural  dissertation  written  by 
Adriani,'^  he  adopts  the  nomenclature  of  Rossignol.  He 
also  describes  alveoli  as  existing  on  the  walls  of  the 
bronchial  tubes  just  before  they  dilate  into  infundibula. 
He  takes  strong  exception  to  Rossignol's  statement  that 
there  are  no  communications  between  adjoining  alveoli, 
declaring  it  to  be  without  doubt  false,  and  describes  mi- 
nute openings  by  whicli  adjoining  alveoli  communicate. 

KOUiker^'  gives  quite  a  valuable  description  of  the 
finer  structure  of  the  air-passages.  He  considers  the 
term  "  infundibulum  "  introduced  by  Rossignol  unneces- 
sary, and  says  that  "all  the  vesicles  belonging  to  one 
lobule  open,  not  into  ramifications  of  the  finest  bronchial 
twig  going  to  it,  but  into  a  common  space  from  which 
the  air-vessel  is  afterward  developed." 

The  "  Cyclopaedia  of  Anatomy  and  Physiology  " ''"  con- 
tains an  article  on  "  Respiration  "  by  Williams,  in  which 
he  has  embodied  some  of  his  personal  investigations.  He 
describes  each  lobule  as  being  sacculated  and  receiving 
a  single  bronchial  tube ;  this  tube  gives  rise  within  the 
lobule  to  small  branches  which  subdivide  to  the  third  or 
fourth  order,  and  from  these  latter  branches  the  air-cells 
arise.  He  discards  the  term  "infundibulum,"  and  uses 
in  its  place  that  introduced  by  Rainey,  "intercellular 
passage. "  Mandl  *'  describes  the  bronchial  tubes  as  end- 
ing in  terminal  cavities  which  have  numerous  depressions 
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in  their  walls,  the  "  vesicles. "    He  compares  the  terminal 
cavities  and  their  vesicles  to  the  lung  of  the  frog. 

In  1860  Waters  "  published  a  most  excellent  essay  on 
"The  Human  Lung,"  in  which  he  describes  the  "ultimate 


Fig.  3232.— View  from  above'  of  the  Division  of  the  Trachea.  The 
lumen  of  the  trachea  is  divided  hy  a  ridge  which  extends  sagltally 
somewhat  to  the  left  of  the  mid-line.  Above  Is  seen  a  broad,  trian- 
gular space,  the  "anterior  spur  triangle,"  and  below  is  seen  the 
smaller  "  posterior  spur  triangle."  To  the  right  of  the  carina  the 
opening  of  the  large  oblique  right  bronchus  is  seen ;  to  the  left  of 
the  carina  the  opening  of  the  more  horizontal  left  bronchus  Is  just 
discernible.    (After  Heller  and  von  Schrfttter.'^') 

pulmonary  tissue "  as  being  made  up  of  elongated  air- 
sacs  arranged  in  groups,  called  by  him  "  lobulettes, " 
which  spring  from  the  enlarged  end  of  a  terminal  bron- 
chial twig;  the  air-sacs  bear  on  their  sides  and  ends  de- 
pressions varying  in  number,  the  alveoli.  He  failed  to 
find  any  communication  between  the  air-sacs.  On  this 
point  he  says :  "  I  have  never  found,  either  in  the  lungs  of 
man,  or  of  the  dog,  or  cat,  or  pig,  or  sheep,  or  of  any  other 
mammal  I  have  examined,  any  lateral  orifice  of  com- 
munication between  the  different  sacs  of  each  lobulette. " 

Schulze  "^  has  given  us  an  exceedingly  interesting  study 
of  the  lung  which  contains  much  that  is  of  especial  value. 
I  shall  refer  more  in  detail  to  his  work  in  another  part  of 
this  article. 

Henle.i^'  in  his  systematic  work  on  anatomy,  gives  a 
very  good  article  on  the  lungs.  He  describes  communi- 
cations between  air-cells,  but  considers  them  anomalies. 
He  found  them  in  the  lungs  of  old  people,  and  attributed 
them  to  the  result  of  atrophy  and  absorption  of  the  lung 
substance.  Delafield "  advocates  the  theory  of  com- 
munication between  air-cells.  He  says:  "The  air-pas- 
sages seem  to  be  made  up  of  a  succession  of  large  vesicles 
which  open  into  each  other,  or  of  an  irregular  larger 
canal  made  up  of  vesicles  into  which  other  vesicles  open 
from  all  sides."  He  also  describes  anastomoses  between 
the  air-passages.  Roosevelt''  agrees  with  Delafield  in 
regard  to  the  communication  of  the  air-cells. 

Miller*' has  contributed  several  papers  on  the  structure 
of  the  lung  dealing  with  the  subject  from  the  standpoint 
of  the  comparative  anatomist  and  also  from  that  of  the 
histologist. 

Besides  the  authors  mentioned  above,  the  reader  is  re- 
ferred to  the  published  work  of  Milne-Edwards,'"  His,^'' 
Ewart,"  Narath,'2  d'Hardiviller,^'' Huntington, "s  Arnold." 


As  the  result  of  numerous  studies  carried  on  in  the 
Anatomical  Laboratory  of  the  University  of  Wisconsin  it 
has  been  found  that  the  submucosa  proper  of  the  tra- 
chea contains  a  much  larger  number  of  elastic  fibres  than 
is  usually  described  as  being  present.  These  fibres  are 
quite  fine  and  arise  from  the  dense  network  of  the  longi- 
tudinal layer  of  elastic  fibres  and  pass  toward  the  epithe- 
lium. Their  course  is  irregular  and  they  form  a  wide- 
meshed  network  of  fibres.  When  they  reach  the  outer 
border  of  the  submucosa,  just  beneath  the  epithelium, 
they  change  their  course  and  run  parallel  to  the  longi- 
tudinal layer. 

In  1896  Heller  and  von  SchrOtter  s'  published  the  results 
of  their  investigations  on  a  series  of  human  tracheae, 
together  with  quite  a  complete  historical  review  of  the 
work  previously  accomplished.  The  object  of  their 
research  was  to  find  if  possible  some  general  plan  on 
which  the  cariiui  iracliem  is  formed.  They  were,  early  in 
their  investigations,  greatly  impressed  by  the  inconsist- 
ency of  the  anatomical  conception  of  the  carina,  and  it 
appears  that  the  farther  they  went  in  their  investigations 
the  more  variations  they  found,  and  that  no  definite  rule 
could  be  formulated. 

Their  series  consisted  of  one  hundred  and  twenty-five 
human  tracheae  and  forty-eight  taken  from  various  mam- 
mals. In  the  majority  of  cases  the  entire  trachea  with 
bronchi  attached  was  used,  but  in  some  instances  only 
the  lower  part  of  the  trachea  and  attached  bronchi  could 
be  obtained. 

Their  results  may  be  summed  up  as  follows:  If  the 
trachea  is  cut  off  about  2  cm.  above  its  division  an  exact 
view  of  the  place  of  bifurcation  is  afforded.  One  sees 
(Pig.  3332),  looking  at  such  a  preparation  from  above,  a 
nearly  sagittally  arranged  larger  or  smaller  ridge  divid- 
ing the  lumen  of  the  trachea.  The  walls  of  this  ridge 
enlarge  toward  the  anterior  wall  of  the  trachea  into 
a  more  or  less  triangular  surface  which  is  designated 
as  the  "  anterior  spur  triangle  " ;  toward  the  posterior 
wall  the  edges  of  the  ridge  diverge  less,  and  there 
thus  arises  a  small  triangular  surface  of  more  or  less 
inclination,  called  the  "posterior  spur  triangle."  The 
middle  part  of  the  spur  connects  these  two  surfaces 
with  each  other. 

In  the  majority  of  cases  the  carina  possesses  a  carti- 
laginous foundation.  In  the  ridge  which  projects  more 
or  less  Into  the  lumen  of  the  trachea,  and  inclined  abruptly 
or  gradually  toward  the  inner  wall  of  the  bronchi,  one  or 
more  cartilaginous  plates  are  embedded  which  bear  at  the 
same  time  the  crest  of  the  carina.  The  cartilages  corre- 
spond in  direction  to  the  crest,  passing  from  in  front 
backward,  with  a  greater  or  less  downward  curvature  to 
enter  the  ligamentous  posterior  wall.  In  those  cases  in 
which  one  or  more  cartilaginous  plates  entered  into  the 
dividing  line'  or  were  actually  embedded  in  the  ridge,  the 
spur  was  designated  as  "cartilaginous  spur,"  in  contra- 
distinction to  those  cases  in  which  cartilaginous  crescents, 


FIG.  3233.-Types  of  the  C^™i{,Trache^.    Vlew^f^^^^^  The  cartilages  are  represented  by  solid  black  bands.    A,  Tracheal:   B, 

Drononiai-nght ,  c,  bronchial-left :  D,  membranous.    (After  Heller  and  von  Schratter."' )  iiov-u<=o,i,   i.. 


andBirch-Hirschfeld.'*  Other  authors  who  have  made 
special  studies  in  the  histology  of  the  lung  will  be  re- 
ferred to  under  the  proper  heading. 

Trachea.— For  the  general  structure  of  the  trachea 
I  will  refer  the  reader  to  the  text:books  on  anatomy 
mentioning  especially  Quain.  ' 
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usually  the  first  bronchial,  appear  near  the  dividing  ridge 
but  do  not  actually  enter  it.  The  cartilage  acts  in  these 
cases  as  lateral  supports  to  the  carina,  and  a  transsection 
taken  through  its  centre  shows  that  the  part  correspond- 
ing to  the  angle  of  division,  as  well  as  the  ridge  project- 
ing into  the  lumen  of  the  trachea,  is  a  membranous  de- 
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liungs. 
liUngs. 


velopment.    In  these  cases  the  spur  is  designated  as 
"membranous  spur  "  (Fig.  3233,  D). 

It  must,  however,  be  conceded  that  in  many  cases  these 
distinctions  are  difficult  to  follow,  since  combinations  can 
be  made  by  means  of  many  different  cartilaginous  forma- 
tions,  e.g.,  the  anterior  part  of   the  spur  is  frequently 


TIG  3234.— A  Uontgen-Ray  Photograpli  ol  the  Trachea  and  Bronchi 
Inlected  with  Wood's  Metal  to  ^tu.  The  very  oblique  direction  ol 
the  right  and  the  horizontal  direction  ol  the  left  bronchus  are  clearly 
shown.    View  Irom  behind.    (After  Birch-Hirschleld.") 

membranous  while  the  posterior  part  may  be  formed  by 
the  coming  together  of  two  cartilaginous  plates  from  the 
right  and  left  sides,  respectively. 

In  a  large  number  of  trachea  the  spur  is  formed  in  the 
following  manner,  as  Luschka^»  had  previously  pointed 
out-  the  last  tracheal  ring  is  wider  and  thicker  in  its 
middle  portion  or  is  provided  on  its  lower  border  with  a 
longer  or  shorter  process  which  enters  into  the  bifurca- 
tion while  the  first  right  and  left  bronchial  rings  con- 
verge downward  and  backward  at  an  acute  angle  toward 
each  other,  meeting  or  fusing  with  one  another  By 
means  of  this  twisting,  their  anterior  surface  gradually 
passes  from  the  frontal  line  into  the  sagittal  line.  More- 
over it  may  happen  that  the  cartilage  undergoes  vanous 
modifications,  e.g.,  it  may  have  thick  or  thin  places  or  it 
may  have  sharp  or  blunt  ends. 

In  those  cases  in  which  the  dividing  ndge  is  formed 
by  the  bronchial  rings,  the  spur  is  called  _  bronchial 
spur";  and  accordingly  as  only  the  first  right  or  left 
bronchial  rings  enter  into  the  formation  of  the  spur  it 
"s  designated  "bronchial-right"  (Fig.  3333;, ^)o%^™^- 
chial-left "  (Fig.  8333,  C).  In  some  cases  the  first  bron- 
chial rings  on  both  sides  enter  the  spur;  m  that  case  it  is 

"double  bronchial."  ,    ,.   ,  i,    -rr^ii^^  <.nri 

In  the  maiority  of  the  tracheEe  studied  by  Heller  and 
von  SchrStter  it  is  the  plate  of  cartilage  corresponding  to 
the  last  tracheal  ring,  or  a  cartilaginous  Process  of  the 
last  tracheal  ring,  which  enters  into  the  spur^  ^l^J^l^fl 
■cases  the  spur  was  designated  as  "  cartilaginous  tracheal 

^^it  w^af  offen  difficult  to  determine  whether  bronchial 
cartilages  or  tracheal  cartilages  entered  into  the  f  o™ation 
of  the  spur  The  usual  distinction  of  a  spur  as  bron- 
chiaTor  tracheal  was  to  recognize  whether  the  respec  ive 
cartilage  rings  lav  above  or  below  the  outer  angle  which 
corresponds  to  the  division  of  the  bronchi. 

Out  of  the  135  human  trachese  investigated  by  Hellei 
and  von  Schr5tter  the  spur  was  found  to  be  cartilag^^^^^ 
in  56  per  cent. ;  membranous  m  «?  Pf:?  ^ent;  partly  mem 
branous  and  partly  cartilaginous  in  11  per  cent ;  '^3lS- 
•cent,  where  the  spur  was  cartilaginous  it  was  ra^heal 
in  31  per  cent,  it  was  bronchial,  d\^ide^„^?,.*f  °7t' -Jf 
percent,  bronchial-right,  3  percent,  bronchial-left,  and 
,3. 5  per  cent,  double  bronchial. 

In  93  cases  the  sex  was  observed      In  60  cases  ttespur 
was  cartilaginous,  33  being  m  males  and  37  in  females. 
Vol.  v.— 37 


In  S3  cases  the  spur  was  membranous,  15  being  in  males 
and  17  in  females.  Although,  according  to  this,  the  oc- 
currence of  the  cartilaginous  spur  appears  to  be  slightly 
more  frequent  in  males  than  in  females,  yet  the  forma- 
tion of  the  carina  as  regards  sex  variation  cannot  be  con- 
sidered of  an}^  great  importance  compared  to  the  size  of 
the  lumen  of  the  trachea  of  the  male  in  contrast  to  that 
of  the  female. 

Heller  and  von  SchrOtter  studied  among  other  mam- 
malian carinas  those  of  three  cats,  finding  two  of  the  three 
to  be  membranous  and  one  cartilaginous.  The  number 
studied  was  entirely  too  inadequate,  as  studies  in  the  An- 
atomical Laboratory  of  the  University  of  Wisconsin  have 
shown.  In  this  investigation  the  carinm  of  50  cats  were 
examined  and  the  results  were  as  follows :  In  16  the  spur 
was  tracheal  =  33  per  cent.  ;^  in  5,  bronchial-right  =  10 
per  cent. ;  in  6,  bronchial-left  =  13  per  cent. ;  in  10,  double 
bronchial  =  30  per  cent.;  in  3,  membranous  =  0.06  per 
cent. ;  in  10,  tracheo-bronchial  =  30  per  cent. 

An  interesting  fact  in  this  connection  is  that  if  cases  13 
to  16  inclusive  had  been  the  only  ones  studied,  the  result 
would  have  been  three  membraneous  spurs  and  two  car- 
tilaginous. It  is  highly  probable  that  if  as  extended  a 
study  were  made  in  other  mammals  used  by  Heller  and 
von  Schrotter,  the  cartilaginous  type,  and  not  the  mem- 
branous, as  was  found  by  them,  would  be  found  to  be 
the  rule. 

Bronchi.— The  trachea  divides  into  the  right  and  left 
bronchus  at  about  the  level  of  the  fourth  thoracic  vertebra. 
According  to  Bianchi  andCocchi"  this  division  seldom 
takes  place  lower  than  the  upper  part  of  the  fifth  thoracic 
vertebra. 

Of  these  two  bronchi  the  right  is  the  shorter  and  wider 
and  is  usually  described  as  having  a  more  horizontal 
direction  than  the  left.  Pansch  in  1884,  followed  by 
Jossel  in  1889,  began  to  advance  the  opposite  view,  and 
Aeby '  in  his  admirable  monograph  showed  conclusively 
that  the  right  bronchus  is  the  more  oblique.  SchrStter  '^ 
also  expressed  wonderment  at  the  constantly  repeated 
error.  Fig.  3334,  taken  from  Birch-Hirschfeld,'^  shows 
a  K5ntgen-ray  photograph  of    an  injection  of  Wood's 


(After  Aeby.") 

metal  into  the  trachea  and  bronchi  '>^.«»«"' „a°f.  ^™f 
out  clearly  the  more  horizontal   position  of    the    left 

"''if  the  fact  be  taken  into  account  that  tlie  ™^s  s^^, 
ated  to  the  left  of  the  centre  of  the  lumen  of  the  trachea 
SS  335  and  that  the  right  bronchus  .i.  the  lar^^^^^^^ 
the  more  oblique,'-  it  is  easily  seen  (Fig.  3334)  v,hy  toi 
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eign  bodies  pass  so  readily  into  the  right  bronchus  and 
lung. 

Aeby'  demonstrated  that  there  is  a  main  bronchus 
(Stammbronchus),  gradually  diminishing  in  size,  which 
extends  through  each  lung.  These  main  bronchi  are  di- 
rect continuations  of  the  two  bronchi  into  which  the 


OJl(.YlI.«/-.    aJ 


ventr.  3 
ventr.  4 


StammbronchttS 

Fie.  3236.— Scheme  of  the  Bronchial  Tree,  apical.  Br.,  Apical  bron- 
chus =  eparterlal  bronchus  of  Aeby ;  ventr.  1,  H,  s,  4,  ventral 
branches ;  (Jors.  J,  s,  S,  i,  dorsal  branches  of  the  main  bronchus 
(Stammbronchus);  Branch,  cardiac,  cardiac  bronchus.  The  pul- 
monary artery  is  indicated  by  the  shaded  vessel.  (From  Merkel. 
after  Narath.") 

trachea  divides.  Prom  each  main  bronchus  lateral 
branches  are  given  oil  in  a  monopodial  manner;  these 
lateral  branches  were  named  by  Aeby  dorsal  and  ventral 
bronchi.  The  dorsal  bronchi  are  usually  shorter  and 
slenderer  than  the  ventral  bronchi  (Fig.  3335). 

According  to  Aeby  the  pulmonary  artery,  as  it  passes 
to  each  lung,  crosses  the  main  bronchus  near  its  upper 
part  and,  running  along  its  lateral  side,  gradually  comes 
to  lie  dorsal  to  the  bronchus  (Fig.  3335).  All  lateral 
bronchi  which  arise  from  the  main  bronchus,  below  the 
place  where  the  pulmonary  artery  crosses,  were  called 
by  Aeby  hyparterial  bronchi.  On  the  right  side  in  man 
a  single,  rather  large  bronchus  arises  from  the  main 
bronchus,  above  the  place  where  the  pulmonary  artery 
crosses,  and  was  called  by  Aeby  the  eparterial  bronchus 
(Fig.  3335,  a). 

Occasionally  in  man  the  eparterial  bronchus  arises  di- 
rectly from  the  trachea;  this  point  of  origin  is  constant 
in  sheep  and  in  the  ox.  'Some  of  the  lower  vertebrates 
have  on  the  right  side  an  accessory  lobe,  termed  the 
azygos  or  cardiac  lobe,  which  receives  a  bronchus  that  is 
given  ofl  from  the  right  main  bronchus  near  the  place 
where  the  first  dorsal  bronchus  arises  (Fig.  3835,  b').  Be- 
low the  point  where  the  pulmonary  artery  crosses  the 
main  bronchus  the  arrangement  of  the  lateral  bronchi  is 
the  same  oh  each  side.  This  peculiarity  of  the  bronchi 
leads  to  the  formation  of  three  lobes  for  the  right  lung 
but  of  only  two  for  the  left  lung.  Aeby  reasons  that  as 
the  eparterial  bronchus  is  not  present  on  the  left  side  the 
lobe  to  which  it  is  distributed  is  absent,  and  that  the 
upper  lobe  of  the  left  lung  and  the  middle  lobe  of  the 
right  lung  are  homologous. 

This  conception  of  Aeby,  which  he  evolved  from  his 
studies  of  the  comparative  anatomy  of  the  lungs  received 
confirmation  from  His,  who  studied  the  development  of 
the  lungs  in  human  embryos  of  various  ages.  His»« 
showed  that  from  the  first  there  was  an  unsymmetrical 
arrangement  of  the  lung  buds,  there  being  three  on  the 
right  side  but  only  two  on  the  left.  His  agreed  with 
Aeby  that  the  mode  of  branching  for  the  main  bronchus 
was  monopodial,  but  disagreed  as  to  the  lateral  bronchi 


which  he  claimed  were  dichotomous  in  their  mode  of 
branching. 

Ewart'-"  in  quite  an  extended  brochure  opposed  the 
views  of  Aeby  and  attempted  to  establish  a  complicated) 
nomenclature  for  the  various  divisions  of  the  bronchi  and 
blood-vessels.  Ewart  came  to  the  conclusion  "  that  all 
bronchi  are  dichotomous ;  and  that  in  any  bronchial  pair 
the  greater  size  of  one  bronchus  is  cori'elated  with  the 
greater  mass  of  lung  tissues  which  it  must  supply  with 
air." 

Narath  '•''  denies  that  the  pulmonary  artery  influences 
the  development  of  the  bronchial  tree.  He  claims  that 
the  eparterial  bronchus  on  the  right  side  is  homologous 
with  the  dorsal  branch  arising  from  the  first  ventral 
bronchus  on  the  left  side.  The  eparterial  bronchus,  ac- 
cording to  Narath,  is  therefore  a  dorsal  lateral  branch 
of  the  first  ventral  bronchus  which  has  migrated  up  the 
main  bronchus  (Fig.  3336).  In  a  later  communication 
Narath  '■'• "  studied  the  problem  from  the  embryological 
side  and  found  confirmation  of  his  previously  expressed 
opinion. 

As  the  result  of  a  series  of  comparative  anatomy  studies- 
Huntington  ^*  reaches  the  conclusion  that  "  the  right  and 
left  lungs  agree,  morphologically,  in  the  type  of  their 
bronchial  distribution."  This  leads  to  the  followinff 
proposition : 


Right  side. 
Upper  -\-  middle  lobe 
Lower  -j-  cardiac  lobe 


Left  side. 
Upper  lobe. 
Lower  lobe. 


Huntington  agrees  with  Narath  that  migration  and  not 
the  pulmonar}^  artery  is  the  active  principle  in  modifying 
the  architecture  of  the  lung,  but  disagrees  with  Narath 
in  the  derivation  of  the  apical  bronchus.  The  type  of 
bronchial  division  is  given  by  Huntington  as  being  "  prac- 
tically dichotomous." 

In  a  number  of  contributions,  of  which  only  the  first 
and  last  are  given  in  the  bibliography,  d'Hardiviller" 
opposes  the  theory  of  dichotomy,  supporting  Aeby  in 
this  respect,  but  strongly  opposes  him  in  the  manner  in 
which  the  bronchi  arise  from  the  main  stem.  The  lungs 
are  at  first  symmetrical  and  have  on  each  side  an  epar- 
terial bronchus.  Deviations  from  this  type  are  to  be  re- 
ferred to  the  result  of  atrophy.  The  eparterial  bronchus 
is'not  a  lateral  branch  of  a  hyparterial  bronchus  as  de- 
scribed by  Narath,  but  is  a  special  bronchus. 

Birch-Hirschfeld  '^  has  investigated  the  bronchial  tree  of 
adults  and  agrees  with  Narath  that  the  upper  part  of  the 
left  lobe  corresponds  to  that  part  of  the  right  lung  which 
is  supplied  by  the  "  eparterial  bronchus. "  From  a  patho- 
logical standpoint  Birch-Hirschfeld  thinks  that  only  such 
branches  should  be  designated  "apical"  as  are  exclu- 
sively distributed  to  the  upper  portion  of  each  lung. 

A  recent  study  by  Justesen  ss  of  the  division  of  the 
bronchi  leads  him  to  the  conclusion  that  the  mode  of  di- 
vision is  a  modified  dichotomy  in  which  one  branch  be- 
comes much  more  highly  developed  than  the  other.     This 


Fig.  3237.— Arrangement  of  Elastic  Fibres  in  a  Medium-sized  Bron- 
chlolus  at  the  Place  where  the  Duct  of  a  Gland  Opens  into  the 
Lumen  of  the  Bronchlolus.    Weigert's  staining.    (Miller.) 

type  of  division  is  designated  by  Justesen  "sympodial," 
a  name  applied  by  botanists  to  a  similar  mode  of  branch- 
mg  m  plants. 

At  the  hilus  of  the  lung  we  find  the  arterv,  vein,  and 
bronchus  lying  in  quite  close  apposition.  The  arrange- 
ment differs  on  the  two  sides;  on  the  right  side  the  bron- 
chus lies  behind,  the  artery  in  the  centre  and  the  vein  on 
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Fig.  3238.— Two  Small  Pulmonary  Lob- 
ules, a.  With  the  air-cells ;  b,  b,  and 
the  finest  bronchial  twigs ;  c,  o,  which 
also  possess  air-cells.  From  a  new- 
bom  child.  Hall  schematic.  (From 
KOlliker.s") 


the  outside,  the  bronchus  occupying  a  higher  level  than 
the  other  two  vessels.  On  the  left  side  the  vessels  have 
the  same  order,  but  the  artery  occupies  the  higher  place. 
The  bronchi,  in  their  finer  structure,  have  the  same 
arrangement  as  the  trachea  up  to  their  entrance  into  the 

lung.  "With  the  di- 
vision of  the  bronchi 
within  the  lung  we 
find  changes  in  the 
structure.  The  car- 
tilage which  has  been 
in  the  form  of  incom- 
plete rings  is  now 
found  in  the  form  of 
angular  plates,  which 
are  placed  at  longer 
and  longer  intervals, 
until  at  last  it  is 
found  only  as  a  small 
plate  at  the  fork  of 
the  smaller  branches. 
Bronchi  which  have 
a  diameter  of  1  mm. 
and  under  rarely 
have  cartilaginous 
plates.  At  the  same 
time  that  the  carti- 
lage begins  to  dis- 
appear, the  smooth 
muscle  which  has 
been  in  the  form  of 
rings  gradually  spreads  out  into  a  uniform  layer,  which 
diminishes  in  thickness  with  the  diminution  in  the  cal- 
ibre of  the  bronchus.  Distal  to  the  terminal  bronchus 
smooth  muscle  is  not  found.  In  the  larger  bronchi  the 
mucosa  is  arranged  in  longitudinal  folds  and  consists  of 
at  least  two  layers,  the  innermost  of  which  is  made  up 
of  ciliated  epithelium  and  goblet  cells.  In  the  smaller 
bronchi  the  ciliated  epithelium  is  replaced  by  a  single 
layer  of  non-ciliated  columnar  epithelium;  in  the  ter- 
minal bronchi  the  epithelium  gradually  becomes  cubi- 
cal and  finally  passes  over  into  the  thin,  flat "  respiratory 
epithelium." 

The  elastic  fibres  of  the  bronchi  are  arranged  in  a  single 
layer  in  which  the  fibres  run  parallel.     Where  this  layer 

is  pierced  by  the 
ducts  of  the 
glands  the  fibres 
take  a  crossed  ar- 
rangement, which 
gives  additional 
strength  to  the 
otherwise  weak- 
ened layer  (Pig. 
3237). 

The  Lobule. — 
The  term  lobule 
is  used  at  the 
present  time  to 
describe  two  dif- 
erent  areas  in  the 
lung.  Following 
the  majority  of 
investigators,  and 
because  the  au- 
thor of  this  article 
believes  it  to  be 
the  correct  usage 
of  the  tevm,  the 
lobule  of  the  lung 
may  be  defined  as 
being  co'^nposed 
of  a  terminal  bronchus,  the  air  spaces  connected  with 
it,  and  their  blood-vessels,  lymphatics,  and  nerves.  This 
must  be  considered  the  unit  of  the  lung. 
Laeuesse  and  d'Hardiviller^>  call  those  large  areas, 

faitfy  Zked  out  on  the  rfe^^of,  tt'^^.^TobXI' 
distinctly  marked  out  on  the  lung  of  the  ox,  the  lobules. 


FIG.  3239.-Lung  of  a  Dog.  br.r.,  Bronchio- 
lus  resplratorlus ;  ag,  two  alveolar  Passages, 
one  ol  which  is  continued  into  an  lolundi- 
bSlum.  (From  KOUlker.^'.a).  This  practi- 
caUy  represents  Fig.  3238  In  section. 


and  give  the  name  acinus  to  the  structures  connected 
with  a  ductulus  alveolaris  (terminal  bronchus).  Coun- 
cilman '"  thinks  the  unit  should  be  called  an  acinus. 

The  author  cannot  agree  with  these  statements.  The 
acinus  of  a  gland  does  not  correspond  to  the  lobule  as 
here  described ; 
it  might  have 
been  applied 
with  some  de- 
gree of  justice 
to  the  concep- 
tion of  the  lob- 
ule as  described 
by  KOlliker.39 
If  any  part  of 
the  lobule  of  the 
lung  is  to  be 
compared  to  an 
acinus  it  is  an  atrium 
with  its  air  sacs;  but 
uijtil  "acinus"  is  used 
to  describe  a  more  defi- 
nite portion  of  a  gland 
than  its  present  usage 
does,  no  intelligent  com- 
parison can  be  made. 

Air  Spaces. — If  we 
follow  the  main  bronch- 
us or  one  of  the  lateral 
branches  toward  its  dis- 
tal extremity,  we  finally 
reach  a  point  where  the 
sinooth  tubular  charac- 
ter of  the  bronchus  dis- 
appears and  we  find 
small  projections  ap- 
pearing on  all  portions 

of  the  bronchus.     These  . 

projections  (alveoli)  were  first  described  by  Rossignol'" 
and  shortly  afterward  confirmed  by  KOlUker.'"  Alveoli 
are  also  present  on  the  succeeding  and  final  division  ot 
the  bronchus  (Pig.  8251).  . 

Up  to  this  point  there  is  a  general  agreement  ot  m- 
vestigators,  but  they  disagree  in  regard  to  the  structure 


•Fig.  3240.— An  Ultimate  Bronchial 
Tube  with  a  Group  of  Air-Sacs,  or 
Lobulette,  connected  with  it  (hu- 
man) .    a.  Ultimate  bronchial  tube ; 

b,  the  dilated  end  of  the  same;  c, 

c,  c,  single  air-sacs ;  e,  6,  openings 
of  other  sacs  which  lie  beneath  those 
drawn ;  six  air-sacs  are  seen  which 
converge  to  a  common  centre. 
(After  Waters."') 


Fir  3241  —Ultimate  Bronchial  Tube  with  its  Au'-Sacs  (cat),  a,  Ulti- 
matebronchi™  tube :  b.  Its  dilated  end  the  point  de  reunion  of  a^ 
the  airS^  c  c,  c,  air^sacs;  d,  d,  alveoli;  e,  e,  openings  leading 
toothei1*-sa&;/,part  of  the  wall  ol  two  air-sacs  which  are  out 
oft.    (After  Waters."") 

distal  to  the  terminal  bronchus.  That  this  should  be  the 
case  is  not  surprising,  in  view  of  the  difficulties  which 
attend  the  study  of  this  part  of  the  lung. 

The  most  familiar  description  and  diagram  of  the  end- 
ing of  the  bronchi  in  the  parenchyma  of  the  lung  is  that 
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of  Kelliker.''  In  his  earlier  work  he  rejects  the  very 
misleading  term  "infundibulura,"  introduced  by  Ros- 
signol,*"  but  in  his  later  publication  he  returns  to  its 
use.'''  a 

He  figures  (Fig.  3238)  the  final  division  of  the  bronchus 
as  ending  in  a  single  elongated  cavity  into  which  a  vari- 


Fig.  3242.— Section  oj  a  Cat's  Lung  Filled  and  Hardened  with  Alcohol. 
a,  Bronchlolus ;  b,  infundlbulum ;  c,  transverse  section  of  an  alveo- 
lar passage;  d,  a,  longitudinal  section  of  an  alveolar  passage. 
(Alter  Schulze.'s) 

able  number  of  alveoli  open:  these  alveoli  appear  as 
elevations  on  the  central  cavity  (infundibulum).  The 
"alveolar  passage"  of  his  later  publication  has  also 
numerous  alveoli  opening  into  it  (Fig.  3339). 

It  is  important  to  note  one  significant  point  in  Kolliker's 
description  of  this  alveolar  passage,  and  that  is  the  pres- 
ence of  smooth  muscle.  He  says  that  it  is  easy  to  recog- 
nize smooth  muscle  in  the  walls  of  the  alveolar  passages; 


Fig.  3243.— Camera  Luoida  Tracing  ol  a  Section  of  a  Cat's  Lung.  B, 
Bronchlolus ;  B.B.,  bronchlolus  resplratorlus ;  T.B.,  T.B ,  ductuU 
alveolares  (terminal  bronchi);  A,A,  atria;  A.S.,  A.S.,  saccull 
alveolares  (air-sacs) ;  the  remaining  spaces  are  sections  of  saccull 
and  alveoli;  F,  F,  pulmonary  veins.  Observe  the  relation  which  they 
bear  to  the  lobule.  The  large  vein  at  the  left  upper  corner  of  the  illus- 
tration is  not  completely  outUned.  The  pulmonary  artery  is  shown 
in  solid  black,  cut  obliquely,  in  the  connective  tissue  beside  the 
bronchlolus  resplratorlus.  One  of  the  atria  is  not  directly  connected 
with  Its  ductulus  alveolaris  in  this  section,  but  in  another  section  of 
the  series  the  connection  is  shown.  The  heavy  lines  indicate  the 
position  of  smooth  muscle.    (After  Miller.'",  d)  ' 

that  it  generally  has  a  circular  arrangement  around  the 
alveolar  passage,  and  that  it  forms  a  ring-like  sphincter 
about  the  opening  into  each  infundibulum.  KOlliker 
found  no  smooth  muscle  in  the  walls  of  the  alveoli  or  in 
those  of  the  infundibulum. 

The  work  of  Waters  *»  is  not  so  well  known  to  Ameri- 
can readers  as  it  deserves  to  be.  He  introduced  the  term 
"air-sac"  in  the  place  of  the  misnomer  "infundibulum," 
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and  showed  that  a  group  of  air-sacs  communicate  with 
each  "  ultimate  bronchial  tube  "  (Figs.  3340,  3341).  Each 
air-sac  communicates  with  the  ultimate  bronchial  tube 


Fig.  3244.— Camera  Ludda  Tracing  of  a  Section  of  a  Dog's  Lung. 
The  plane  of  the  section  lies  through  the  distal  part  of  a  ductulus 
alveolaris  (T).  Three  atria  (.A)  are  shown  and  a  number  of  saccull 
alveolares  (S).  The  pulmonary  artery  and  two  ol  Its  branches  are 
shown  in  solid  black;  the  pulmonary  veins  are  shown  checked. 
Note  the  small  venous  twig  close  to  2' ;  it  is  one  of  the  small  veins 
which  corresponds  to  «  In  Fig.  3251.  The  broken  lines  indicate 
smooth  muscle  in  longitudinal  section ;  It  is  also  seen  in  transverse 
section  about  the  openings  from  the  ductulus  alveolaris  into  the 
atria.  Two  other  atria  not  shown  in  this  section  belong  to  the 
lobule.    (After  Miller.") 

by  medns  of  a  circular  orifice.  More  than  one  air-sac  may 
terminate  at  one  of  these  openings.  The  group  of  air- 
sacs  which  communicate  with  a  given  ultimate  bronchial 
tube  form  a  "lobulette."  Some  of  the  air-sacs  bifurcate 
as  they  pass  toward  the  periphery  of  the  lobulette.  Al- 
veoli were  present  on  air-sacs  and  ultimate  bronchial 
tubes.  Smooth  muscle  was  present  in  the  bronchial 
tubes  but  wholly  absent  in  air-sacs  and  alveoli. 

The  diagram  of  Schulze  resembles  that  of  "Waters,  but 
his  subdivision  of  the  air-passages  is  different.  Schulze  «s 
introduced  the  term  "  Alveolargang  "  for  those  air  passages 
which  are  covered  with  alveoli  and  lead  to  the  air-sacs 
(inf  undibula).     The  alveolar  passage  of  Schulze  is  not  the 


Fig.  3245.-Camera  Lucida  Tracing  of  a  Section  ol  the  Lung  ol  a 
call.  The  stlpplmg  indicates  the  nuclei  ol  the  epithelium  and  the 
position  01  smooth  muscle.  The  section  was  a  thick  one  and  the 
plane  was  such  that  two  ductuli  alveolares  (DA),  connected  on  the 
one  nana  with  the  bronchlolus  resplratorlus  (BB),  on  the  other  with 
the  atr  a  {A),  were  cut  longitudinally ;  A.S.,  sacculus  alveolaris. 
The  pulmonary  artery  is  shown  in  solid  black.    (Miller.) 

last  division  of  the  bronchus,  but  is  the  name  given  by 
onJi,}°  ^^  ^^^°^^  ail-passages  which  have  alveoli  (Fig. 
3343).  Tlie  alveolar  passage  of  Schulze  is,  therefore,  not 
Identical  with  that  of  Kftlliker,  for  it  includes  more  than 
one  division  of  the  bronchial  trea 
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As  the  result  of  his  investigations  Miller «  found  that 
the  last  branch  of  the  bronchus,  which  he  calls  the  "  ter- 
minal bronchus, "  before  breaking  up  into  the  parenchyma 
of  the  lung  becomes  somewhat  dilated  at  its  distal  ex- 
tremity. Connected  with  this  expansion  of  the  terminal 
bronchus  (Fig.  3251)  there  are  from  three  to  six  nearly 


^^(^■~^'"^®™„'"^''i3*  Tracing  of  a  Section  of  the  Lung  of  a 
Child  Two  and  a  Half  Months  Old.  Lettering  as  in  Fig.  32i5  The 
heavy  black  lines  indicate  the  presence  of  smooth  muscle.  Pulmo- 
nary artery  in  solid  black.    (Miller.) 

spherical  cavities,  the  atria.  Each  atiium  communl- 
cates_,  on  the  one  hand,  by  means  of  a  nearly  circular 
opening,  with  the  terminal  bronchus ;  on  the  other  hand, 
by  similar-shaped  openings,  with  a  variable  number  of 
larger  and  more  irregular-shaped  cavities  (air-sacs), 
which  have  small  projections  from  their  surface  (alveoli, 
air-cells). 

Prom  this  description  it  will  be  seen  that  the  air-sacs 
do  not  communicate  directly  with  the  terminal  bronchus. 


Fio.  3347.— Camera  Lucida  Tracing  of  a  Section  of  the  Lung  of  a  Man 
Forty-three  Years  Old.  B,  Ductulus  alveolaris;  A,  atrium;  S, 
sacculus  alveolaris ;  Z,  Z,  Z,  alveoli.  The  plane  of  this  section  cuts 
the  ductulus  alveolaris  transversely  near  its  centre ;  smooth  muscle 
Is  not  present  except  in  its  walls.    (Miller.) 

as  is  usually  described,  but  between  each  air-sac  and 
terminal  bronchus  there  is  interposed  a  cavitjr,  which  is 
constant  in  all  parts  of  the  lung,  viz.,  the  atrium  (Figs. 
3243-3247) 


liUDgS. 

liUngs, 


•—Reconstruction  in  Wax  of  an 
,Atou™  W)  with  a  Single  Sacculus  Alveo- 
laris (S)  Attached.  The  surtace  v  shows 
where  the  atrium  was  cut  off  from  its 
ductulus  alveolaris,  and  p  shows  where  a 
second  sacculus  was  cut  off.  The  small 
projections  from  the  atrium  and  sacculus 
are  the  alveoli.  Five  sacculi  were  con- 
nected with  this  atrium.    (Miller.) 


The  presence  of  the  atrium  has  been  confirmed  by 

fo,n7uW'':.  rS°^  ?^'^  °^'  by  Councilman,"  who 
round  It  to  be  the  starting-point  of  most  of  the  focal 
pneumomas  of  children;"  and  later,  by  Miller,  whose  in 

eat  d^t  calf,  child!''"''"  '''  ^''''"''  '''  *'  '"°^  °^  '""^ 

and      man     (Pigs! 

3243-3247). 

The  atrium  must 
not  be  confused 
with  the  alveolar 
passage  of  Kolliker 
or  of  Schulze.  In 
each  instance  the 
alveolar  passage 
contains  smooth 
muscle,  while  it  is 
absent  from  the 
walls  of  the  atrium. 
The  atrium  is 
smaller  than  the  air- 
sacs  and,  like  the 
terminal  bronchus 
and  the  aii--sacs,  has  fig 
numerous  air  cells 
projecting  from  its 
surface.  In  struct- 
ure the  walls  of 
the  atrium  resemble 
that  of  the  air-sacs. 
The  structure  of 
the  terminal  bronchus  agrees  with  that  of  the  alveolar 
passage  of  Kolliker  and  the  distal  portion  of  that  of 
Schulze.  It  is  tube-hke  and  has  a  large  number  of  air- 
cells  opening  into  it.  It  possesses  a  very  distinct  layer 
of  smooth  muscle  which  forms  a  ring  about  the  openings 
which  lead  into  the  atria,  in  the  same  manner  as  KOlliker 
described  it  to  be  present  about  the  openings  of  his  in- 
fundibula. 

The  epithelium  of  the  terminal  bronchus  shows  a  tran- 
sition from  a  low  cubical  type,  in  its  proximal  portion, 
to  simple  squamous  epithelium  (respiratory  epitheKum) 
in  its  distal  portion.  As  KSUiker  s*. »  pointed  out,  this 
transition  is  often  quite  irregular.  Ciliated  epitheUum, 
goblet  cells,  and  glands  are  absent  in  the  terminal  bronchi. 
The  form  of  the  air-sacs  is  difficult  to  comprehend 
from  the  study  of  single  sections  because  of  their  great 
irregularity  both  in  size  and  in  form.  In  the  figures  of 
Kolliker,  Waters,  and  Schulze  the  air  sacs  (infundibula) 
are  shown  as  having  an  elongated  form.  Luschka  "  states 
that  the  air-sacs  just  beneath  the  pleura  are  more  rounded 
than  those  situated  deeper  in  the  lung.  Miller  *'■ "  did  not 
find  this  to  be  true. 
Pig.  3348  shows  a  re- 
construction of  the  air- 
sac  and  atrium  shown 
in  section  in  Pig.  3344 ; 
the  other  air-sacs  have 
been  cut  off  from  the 
atrium.  Pig.  3349 
shows  a  reconstruction 
of  an  air-sac  which 
presents  a  deep  incis- 
ion, a  feature  that  is 
quite  frequent,  as  Wa- 
ters ''  pointed  out. 

It  is  very  difficult  to 
harmonize  the  descrip- 
tions of  the  various 
parts  of  the  lung  be- 
cause no  sharp  bound- 
ary lines  have  been 
established.  The  dif- 
erent  schemes  of  the 
lung  and  the  nomenclature  are  also  confusing. 

jji]]gi.49,  d  jja_g  fQj.  tjjg  grgt  time  given  a  definite  basis 
for  comparison  by  bringing  together  in  the  following 
table  the  nomenclature  used  by  the  principal  authors  and 


Fig.  3249.— a  Reconstruction  in  Wax 
Showing  a  Single  Sacculus  Cut  Off 
from  its  Atrium.  The  cut  surface  is 
easily  made  out  in  the  figure.  This 
sacculus  has  a  deep  septum  extending 
a  considerable  distance  into  it,  nearly 
dividing  it  into  two  separate  parts. 
This  sacculus  presents  a  strong 
contrast  to  that  shown  in  Fig.  324S. 
(Miller.) 
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that  of  the   "  Nomenclatur-Commisslon  an  die  Anato- 
mische  Gesellschaf t "  (B.  N.  A.).'' 


Miller. 


Bronchus 
III. 

Terminal 
bronchus. 

Atrium 

Air-sac 

Air-cell 


B.N.A. 


Bronchlo  1  u  s 
respira 
torius. 

Ductulus    al- 
veolarls. 


Alveolus  pul- 
monis. 


Schafer. 


Broncliial 
tube. 


Lobular  bron- 
chus. 


Air-sac  . 
Air-cell . 


Schulze. 


Alveolar- 
gang. 


InJundibulum 
Alveole 


KBUilcer. 


Alveolar- 
gang. 


Inlundlbu- 
lum. 
Alveole. 


Recognizing  that  the  B.  N.  A.  is  a  decided  advance  in 
anatomical  nomenclature  Miller  ^''  <*  recommends  the  dis- 
carding of  all  previous  nomenclature,  the  retention  of  all 
names  given  under  the  heading  "  Pulmo  "  (B.  N.  A. ,  p.  59) 
down  to  "  Ductuli  alveolares, "  and  the  insertion,  then,  of 
"Atria" 
"  Sacculi  alveolares. " 

The  nomenclature  would  thus  be  made  uniform  and  the 
objectionable  term  "  inf undibulum  "  would  be  discarded. 

The  finer  division  of  the  lung  would  then  be : 


B.  N.  A. 

English. 

Bronchioli. 

Bronchioll  resplratorli. 

Ductuli  alveolares. 

Terminal  bronchi 

Atria. 

Atria. 

Sacculi  alveolares. 

Air-sacs. 

Alveoli  pulmonis. 

Air-cells. 

The  work  of  Hansemann  '^^  has  added  fresh  interest  to 
the  question  of  open  communications  between  the  air- 
sacs.  Kohn  ^*  called  attention  to  the  fact  that  in  pneu- 
monia fibres  of  fibrin  could  be  traced  from  one  alveolus 
into  another  through  small  openings  in  the  walls  of  the 
alveoli.  He  did  not  consider  these  openings  to  be  normal, 
but  the  result  of  the  pathological  process.  The  investiga- 
tions of  ,Ribbert,*8  Herbig.^"  Bezzola,'"  Aigner,"  von  Eb- 
iier,'9  and  Miller «»  support  him  in  this  position.  On  the 
other  hand,  Hauser^*  and  Hansemann '2' "  maintain  that 
these  openings  are  normal  structures. 

That  these  openings  exist  was  known  long  before  the 
announcement  of  Kohn.  In  the  first  edition  of  the 
Handbook  (Vol.  IX.,  p.  572)  Miller  called  attention  to 
the  statement  of  Henle  in  the  same  words  used  in  the 
present  edition.  "  He  (Henle)  describes  communications 
between  air-cells,  but  considers  them  anomalies.  He 
found  them  in  the  lungs  of  old  people  and  attributed 
them  to  the  results  of  atrophy  and  absorption  of  the  lung 
tissue. "  The  observation  of  Henle  is  correct.  It  is  in 
the  lungs  of  old  individuals  and  animals  that  these  so- 
called  "pores  "  are  best  seen.  In  young  individuals  and 
animals  they  are  not  common.  At  birth,  and  u:  itil  some 
unusual  strain  is  put  upon  the  lung,  no  pores  are  present. 

The  method  used  by  Hansemann  '"^  to  demonstrate  these 
pores  is  very  faulty,  as  Aigner''  has  pointed  out.  More- 
over, but  little  importance  should  be  placed  on  Hanse- 
mann's  illustrations,  because  they  merely  show  that  a 
solution  of  gelatin  containing  a  large  quantity  of  water 
will  easily  filter  through  the  walls  of  the  alveoli  under  a 
low  pressure. 

The  study  of  these  so-called  "  pores  "  leads  naturally 
to  the  consideration  of  the  structure  of  the  walls  of  the 
air-sacs.  These  are  thin  and  contain  the  capillary  net- 
work of  blood-vessels,  elastic  fibres,  and  reticulum  «  cov- 
ered over  by  a  layer  of  epithelium. 

That  the  air-spacesare  lined  with  a  layerof  epithelium 
every  histologist  now  acknowledges,  although  the  time 
IS.  not  so  very  distant  when  the  presence  of  an  epithelium 
was  strenuously  denied.  At  present  the  question  is  not 
in  regard  to  the  presence  or  absence  of  a  pulmonary  epi- 
thelium, but  as  to  what  are  the  shape,  size,  and  arrange- 
ment of  the  epithelium ;  what  is  its  relation  to  the  struct- 
ures it  covers;  is  it,  after  all,  a  continuous  epithelium? 
It  will  be  impossible  to  answer  these  questions  in  the 
present  article. 
Elenz '"  says  that  in  all  mammals  investigated  by  him 
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the  epithelium  of  the  lung  consisted  of  small  cells  in  the 
form  of  "  cell  islands  and  large,  membrane-like  irregular 
plates."  K611iker'»'«  also  describes  the  epithelium  as 
consisting  "  of  two  types — a  small,  nucleated,  flat,  polyg- 
onal, protoplasmic  cell  from  7  to  15 /^  in  diameter,  which 
is  situated  in  the  mesh  of  the  capillaries,  and  large,  ir- 
regular-shaped, generally  nucleated,  quite  thin  plates 
from  22  to  45 /i  in  diameter,  which  lie  over  the  blood- 
vessels, but  can  also  extend  into  their  mesh." 

Elenz '"'  attached  much  importance  to  the  clusters  of 
small  cells  which  he  called  "  islands, "  and  he  described 
them  as  small,  round,  nucleated  cells  having  a  granular 
appearance ;  from  one  to  fourteen  cells  were  found  in 
each  island. 

This  holds  true  for  very  young  animals,  but  in  old 
animals  they  usually  occur  as  single  cells.  In  young 
kittens,  for  example,  from  six  to  twelve  cells  form  a 
group,  while  in  older  animals  the  number  is  less  (Pig. 
3250).  By  actual  count  of  a  large  number  of  equal  areas 
in  the  lung  of  kittens  and  that  of  old  cats  the  ratio  was 
found  to  be  five  to  three,  showing  a  lessening  of  nearly 
one-half  in  the  old  cats. 

In  kittens  the  groups  of  small  cells  were  quite  uni- 
formly distributed  throughout  the  alveoli,  while  in  old 
cats  they  were  absent  from  the  bottom  of  the  alveoli,  be- 
ing found  for  the  most  part  along  the  edges  where  the 
alveoli  open  into  the  air-sacs. 

In  studying  the  epithelium  of  the  air-sacs  in  connection 
with  the  question  whether  "  pores  "  are  normal  structures, 
it  was  found  by  Miller  that  in  young  kittens,  for  some 
length  of  time  after  birth,  no  openings  (pores)  could,  be 
found ;  when  they  were  found  in  young  cats  they  gave 
every  appearance  of  having  been  caused  by  violence  to 
the  animal  or  by  over-distention  of  the  lung.  In  old  cats 
they  were  more  numerous,  and  were  probablj^  due  to  the 
concomitant  changes  of  old  age.  The  opinion  already 
expressed  is  reiterated  here,  namely :  "  pores  "  are  not  to 
be  considered  normal  structures. 

The  description  of  the  epithelium  given  above  is  very 
superficial,  and  is  by  no  means  to  be  taken  as  the  final  so- 
lution of  the  problem. 

PuLMONAEY  Abteky.— The  pulmonary  artery  in  its 
ramifications  within  the  lung  follows  the  subdivisions  of 
the  bronchi.      At  first  the  artery  and   bronchus  have 


Fig.  3250.— Epithelium  from  an  Alveolus  of  a  Young  Cat.  The  small 
granular  cells  and  the  large  plates  are  shown.  The  signiflcance  of 
the  scattered  nuclei  in  the  large  plates  has  not  been  determined  as 
yet.    (Miller.) 

nearly  the  same  diameter,  but  the  artery  diminishes  much 
more  rapidly  in  size  than  the  bronchus,  so  that  by  the  time 
It  reaches  the  lobule  it  is  about  one-fourth  or  one-fifth 
the  size  of  the  terminal  bronchus.  It  is  usually  stated 
that  the  artery,  as  it  approaches  its  ultiiuate  ending,  di- 
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-vides  much  more  frequently  than  the  bronchus.     This 
■would  hold  true  for  the  old  conception  of  the  lung. 

It  has  already  been  pointed  out  how  the  terminal 
bronchus  gives  rise  to  the  atria,  the  atria  to  the  air-sacs, 
and  that  these  collectively  form  the  lobule.     When  the 


Fig.  3251.— Schematic  Section  of  a  Lobule  of  the  Lung  showing  the 
Relation  ol  the  Blood-vessels  to  the  Air  Spaces.  I),  r.,  Bronchiolus 
resplratorius;  d.al.,  ductulus  alveolaris  (the  letters  al.  are  in  the 
widened  distal  end);  a  second  ductulus  alveolaris  is  shown  cut  off; 
a.  a,  a,  atria;  s.ah,  s.al.,  sacculi  alveolares;  a.p.,  a.p.,  alveoli 
pulmonis ;  art.,  pulmonary  artery  with  Its  branches  to  the  atna  and 
sacculi ;  v,  pulmonary  vein  with  its  branches  from  the  pleura  (2) ,  the 
ductulus  alveolaris  (2),  and  the  place  where  the  bronchlolus  respira- 
torius  divides  into  the  two  ductuli  alveolares  (S).    (After  Miller."',  «) 

artery  reaches  a  point  distal  to  the  terminal  bronchus  it 
breaks  up  into  as  many  branches  as  there  are  atria  (Pig. 
3251)  Sometimes  we  find  a  special  branch  given  ofE  from 
the  artery  just  before  it  enters  the  lobule  which  supplies 
the  more  dependent  of  the  air-sacs  (Fig.  3352)  Each  of 
the  atrial  arteries,  after  giving  off  twigs  to_  the  walls  ot 
its  atrium,  brealss  up  into  small  branches  which  run  in  the 
sulci  between  the  air  cells,  are  distributed  to  the  cen- 
tral* side  of  the  air  sac,  and  end  in  a  capillary  network 
from  which  most  of  the  pulmonary  veins  take  then- 
origin  (Fig.  3251). 

It  is  quite  rare  to  find  the  pulmonary  artery  appearing 
on  the  periphery  of  a  lobule  or  on  the  sm-lace  of  the 
pleura.  Anastomoses  between  branches  of  the  pulmo- 
nary artery  occur  very  exceptionally.  ,  .  ,  ^,  ,  ^ 
CAPiLLlKiES.-The  capillaries  into  which  the  pulmo- 
nary artery  breaks  up  form  within  the  lung  a  very  close 
S-orirt'lie  mesh  o?  which,  as  Schulze-  has  Pomted 
out,  is  eiceedingly  small,  often  less  than  the  diameter  of 
the  cauillaries  that  bound  it.  -  j 
From  this  capillary  network  venous  radicles  are  formed 
which  are  situated  oi  the  opposite  side  of  «>«  air-sac  from 
the  artery  From  the  last  point  where  the  arterial  radicles 
can  be  r^ecognized  to  the  first  point  where  the  venous 
mdicles  can^  be  distinguished  there  are  usually  from 
twenty  to  twenty-five  capillary  loops. 

This  network  of  capillaries  is  situated  within  the  waUs 
of  ihe  ail-sacs  and,  as  already  stated,  fo™^^*^^ |^^^d 

^Tu^IbTn^lth^^^pletrtPmes^^ 

work  is  much  wider  than  that  within  the  lung,  the  pro 

P  V^NS -Tlie  SS  witTan  exception  to  be  noted 

latlralwaylsL^Uontheperipher^ofthel^ 

the  arteries  are  within  the  lobule  (Figs.  3251  and  d^44}^ 

distal. 


The  pulmonary  veins  can  be  traced  to  three  separate 
sources. 

(a)  The  capillary  network  into  which  the  pulmonary 
artery  breaks  up. 

(5)  The  capillary  network  of  the  pleura. 
(c)  The  capillary  network  in  the  walls  of  the  bronchi. 
(J)  is  in  fact  a  subdivision  of  (a),  but  it  is  convenient 
to  consider  it  separately,  owing  to  its  peculiar  situation. 
Veins  Arising  from  tlie  Capillary  Netwoi^k  of  the  Pul- 
monary Artery .— The  radicles  of  these  veins  arise  from 
the  capillary  network  just  described  and  are  situated  on 
the  peripheral  side  of  the  air-sacs.     They  do  not  run  be- 
tween the  air-cells,  as  the  arterial  radicles  do,  but  over 
the  air-cells.*    The  greater  part  of  the  pulmonary  veins 
have  their  origin  from  this  network,  and  the  trunks  thus 
formed  are  found  on  the  periphery  of  the  lobule  (Figs. 
3244  and  3251). 

Veins  Arising  from  the  Capillary  Network  of  tlie  Pleura. 
—Exceptionally,  the  pulmonary  artery  reaches  the 
pleura;  when  this  occurs  it  at  once  breaks  up  into  capil- 
laries which  take  part  in  the  formation  of  the  network  to 
be  described ;  usually,  the  pulmonary  artery  breaks  up 
into  capillaries  before  it  reaches  the  pleura.  These  capil- 
laries unite  to  forma  wide-meshed  network  on  the  pleural 
side  of  the  air-sacs  and  give  rise  to  venous  radicles.  As 
a  rule  two,  three,  sometimes  four,  of  these  radicles  unite 
to  form  a  small  vein  just  beneath  the  pleura,  which  at 
once  passes  along  the  periphery  of  a  lobule  to  the  deeper 
part  of  the  lung,  receiving  on  its  way  small  veins  which 
come  from  the  air-sacs  (Fig.  3251,  1).  Anastomoses  be- 
tween the  capillaries  of  the  pleura  are  very  numerous; 
consequently  blood  brought  to  the  pleura  by  any  given 
artery  may  Idc  returned  by  several  different  veins.     _ 

This  pleural  network  of  capillaries  has  been  descnbed 
as  being  derived  from  the  bronchial  artery  by  Kttttner, 
Zuckerkandl, "  and  others.  A  careful  study  of  the  ques- 
tion, and  of  the  illustratious  of  actual  sections  given  by 
the  author  of  this  article  in  a  previous  pubhcation 
(Miller  "•<*)  will  convince  the  reader,  I  feel  certain,  of  the 
error  of  their  statement. 

Along  the  margins  of  the  lung  the  radicles  ot  the  pul- 
monary veins  are  very  distinct  and  superficial,  and  are 
often  mistaken 
for  other  ves- 
sels. 

Veins  Arising 
from    the  Capil- 
lary Network  in 
tlie  Walls  of  tlie 
Bronchi.  —  The 
bronchial  artery 
forms  within  the 
walls  of  the 
bronchi    a    net- 
work of  blood- 
vessels,    tlie 
mesh   of   which 
is   elongated   in 
the  long  axis  of 
the  bronchi. 
Wherever    a 
branch  is  given 
off,  be   it  from 
the   main  bron- 
chus or  from  any 
of  its  branches, 
some    of     these 
capillaries  unite 
on  opposite  sides 
of  the  bronchus 
to    form    small 
radicles,  and 
these     in     turn 

small  vein,' which   immediately  receives  other  radides 
cZlng  from  the  adjoining  air-sacs.     Two  veins  are  thus 


FIG  3262.— Scheme  of  the  Lohule  of  the  Lung' 
Cut  at  Eight  Angles  to  Fig.  3251.  The  artery 
^  shaded ;  the  vein  on  the  periphery  is  in  out- 
line The  first  scheme  of  the  lung  construct- 
ed W  Miller.  It  shows  the  same  arrange- 
ment of  air  spaces  as  in  Fig.  3251,  and  also  a 
small  branch  of  the  pulmonary  artery  ™at  is 
frequently  given  oft  just  as  the  artery  enters 
the  lobule.    (After  MUler.") 


*  see  Journal  of  Morphology,  vol.  viii.,  Pl-  "i.,  Fig- 16- 
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formed,  one  on  either  side  of  the  bronchus,  which,  run- 
ning between  the  lobules,  soon  join  one  of  the  venous 
trunks  (Fig.  3251,  3). 

By  the  giving  off  of  these  venous  radicles  at  each  place 
where  the  bronchus  divides,  the  bronchial  network  of 
capillaries  becomes  so  diminished  that  when  the  ductuli 
alveolares  (terminal  bronchi)  are  reached  it  is  reduced  to 
a  few  capillaries,  which  at  the  distal  end  of  each  ductuhis 
take  part  in  the  formation  of  two  small  veins  in  the  same 
manner  as  those  j  ust  described  at  the  branching  of  the 
bronchi.  The  two  small  veins  thus  formed  are  the  only 
ones  found  within  the  lobule ;  all  others  are  on  the  per- 
iphery of  the  lobule.  These  also  receive,  on  their  way  out, 
small  branches  from  the  adjoining  air-sacs  and  eventually 
join  one  of  the  veins  on  the  periphery  of  the  lobule  (Fig. 
3251,  3).  The  bronchial  vessels  do  not  extend  beyond 
the  ductuli  alveolares. 

Zuckerkandl '■*  ha«  described  blood-vessels  arising  from 
the  bronchi,  but  their  course  is  quite  different  from  the 
above-described  veins;  and  it  is  quite  apparent  ho  has 
mistaken  the  identity  of  some  of  the  vessels  which  he  de- 
scribes. 

In  an  article  on  "  Lobar  Pneumonia  "  Smith  *'  advances 
some  peculiar  views  in  regard  to  the  pulmonary  circula- 
tion. He  describes  two  sets  of  capillaries  as  being  present 
in  the  septa  between  the  air-sacs:  one,  the  "functional 
capillaries,"  derived  from  the  pulmonary  artery;  the 
other,  the  "  nutritive  vessels, "  derived  from  the  bronchial 
artery. 

That  a  very  grave'  error  is  contained  in  the  above  state- 
ment every  one  who  has  made  a  study  of  the  lung  will 
recognize.  It  is  difficult  to  understand  how  the  error 
was  made.  A  careful  consideration  of  the  preceding  de- 
scription of  the  blood-vessels  will  make  the  relation  which 
they  bear  to  the  air-sacs  and  to  each  other  clear,  and  show 
the  fallacy  of  his  statement. 

Lymphatics. — Olof  Rudbeck  first  described  the  lym- 
phatics of  the  lung  in  1651-54.  He  saw  them  on  the 
lung  of  a  dog  and  thought  that  they  opened  into  the  cavity 
of  the  heart.  Willis  "  saw  the  superficial  lymphatics  of 
the  lung  of  a  calf  and  gave  a  very  good  illustration  of 
them. 

Mascagni*'  and  Cruikshank"  described  two  sets  of 
lymphatics  as  being  present  in  the  lung — a  superficial 
and  a  deep  set,  which  communicated  with  each  other. 
Both  confine  their  description  almost  wholly  to  the  super- 
ficial set,  saying  but  little  about  the  deep  set. 

Wywodzoff "  studied  the  lymphatics  of  the  lung  of 
the  dog  and  the  horse.  He  described  the  lymphatics  as 
arising  from  fine  lymph  capillaries  situated  in  the  walls 
of  the  air  spaces.  These  lymph  capillaries  ran  at  an 
angle  to  the  blood  capillaries.  He  also  described  lymph 
spaces  in  the  walls  of  the  air-sacs  in  which  lymph  col- 
lected. The  larger  lymphatics  were  situated  in  the  walls 
of  the  blood-vessels  and  bronchi;  these  two  sets  of  deep 
lymphatics  communicated  with  each  other.  The  super- 
ficial lymphatics  formed  a  network  which  was  destitute 
of  valves;  only  the  deep  set  possessed  valves.  The  two 
sets  of  lymphatics  were  connected  with  each  other  by 
branches  which  followed  the  course  of  the  pulmonary 
vein  from  the  pleura  into  the  interior  of  the  lung,  whore 
they  joined  other  lymphatics  coming  from  the  bronchi 
or  from  other  blood-vessels. 

Sikorsky  «•»  described  the  lymphatics  of  the  bronchi  as 
originating  from  fine  vessels  situated  between  the  ciliated 
epithelial  cells  lining  the  bronchi.  These  vessels  united 
to  form  a  network,  which  in  turn  gave  rise  to  the  main 
trunks  which  passed  out  of  the  lung  at  the  hilus.  In 
the  walls  of  t^e  air  spaces  a  network  of  fine  canals  and 
lacunse  was  found,  which  gave  rise  to  a  system  of  lym- 
phatics which  ran  in  the  walls  of  the  blood-vessels.  In 
his  second  paper  «■'• "  he  made  no  reference  to  his  pre- 
vious statements  and  evidently  abandoned  them.  The 
pleural  lymphatics  he  described  as  arising  from  the  sub- 
pleural  air  spaces,  and  eventually  formed  trunks;  which 
passed  to  the  hilus  of  the  lung. 

Sappey  *'  does  not  favor  the  division  of  lymphatics  into 
superficial  and  deep  sets;  for,  he  says,  the  two  sets  are 


in  close  communication  everywhere.  Each  lobule  of  the 
lung  is  surrounded  by  lymph  vessels,  which  are  arranged 
in  such  a  manner  that  they  form  a  network  between 
adjacent  lobules  in  much  the  same  manner  as  the  blood 
capillaries  do  between  adjacent  air  sacs. 

Klein ^*  divides  the  lymphatics  into  three  sets: 

(a)  Lymphatics  of  the  alveoli. 

(J)  Lymphatics  of  the  bronchi. 

(c)  Lymphatics  of  the  pleura. 

Most  of  the  lymphatics- belonging  to  tlie  first  set  ac- 
company the  branches  of  the  pulmonary  artery  and  vein. 
They  arise  from  irregular  spaces  in  the  walls  of  the  air 
sacs  and  are  "  provided  with  a  special  endothelial  wall." 

The  lymphatics  of  the  second  set  are  found  in  the  walls 
of  the  bronchi  and  communicate  with  the  larger  lymphatic 
trunks  about  the  blood-vessels. 

The  third  set  are  found  in  the  pleura  and  connect  with 
those  of  the  first  set  on  the  one  hand,  and  on  the  other 
with  the  pleural  cavity  by  means  of  stomata. 

von  Wittich "  found  that  if  he  allowed  a  solution  of 
sulphindigotate  of  soda  to  drop  slowly  into  the  trachea  of 
living  animals  and  killed  them  after  an  interval  of  two 
hours,  removing  the  lungs  in  the  stage  of  deep  expira- 
tion, a  network  of  blue  lines  with  here  and  there  lacunae 
similar  to  those  described  by  Sikorsky  '*  could  be  seen. 
The  injection  of  a  solution  of  silver  nitrate,  on  the  other 
hand,  failed  to  demonstrate  stigmata  or  stomata  between 
the  epithelial  cells  lining  the  air  spaces,  although  the 
intercellular  substance  was  well  stained.  He  considered 
the  network  of  blue  lines  which  he  obtained  by  the  first 
method  to  be  a  coloration  of  the  intercellular  substance 
and  referred  the  results  obtained  by  Kuttner^"."  to  the 
same  cause. 

Councilman  "  found  a  set  of  lymphatics  accompanying 
the  pulmonary  artery,  and  a  second  set  which  was  situ- 
ated in  the  connective- tissue  septa  and  joined  the  lym- 
phatics of  the  pleura.  Valves  were  found  which  opened 
toward  the  pleura.  He  failed  to  find  any  lymphatics 
about  the  veins.  He  considered  that  the  second  set  of 
lymphatics  "  play  an  important  part  in  the  pathology  of 
the  lung,  for  it  is  undoubtedly  by  this  route  that  infec- 
tions in  the  centre  of  the  lung  extend  to  the  pleura." 

The  latest  investigations  of  the  lymphatics  are  those 
of  Miller.".''.'* 

He  classifies  them  as  follows : 

(a)  Lymphatics  of  the  bronchi. 

(b)  Lymphatics  of  the  arteries. 

(c)  Lymphatics  of  the  veins. 

(d)  Lymphatics  of  tlie  pleura. 

Lymphatics  of  the  Bronchi. — In  preparations  in  which 
the  lymphatics  have  been  successfully  injected  and  occa- 
sionally in  uninjected  specimens  a  number  of  large-sized 
lymphatics  can  be  seen  coming  from  the  hilus  of  each 
lung  between  the  bronchus  and  blood-vessels.  These 
lymphatics  pass  along  the  right  and  left  bronchus  to  form 
a  network  on  the  posterior  wall  of  the  trachea  and  eventu- 
ally become  connected  with  a  number  of  lymph  nodes 
which  are  situated  about  the  bifurcation.  Valves  are 
present  in  these  vessels  in  large  number  and  open  toward 
the  lymph  nodes. 

Within  the  lung  the  bronchial  lymphatics  have  a  dif- 
ferent arrangement,  depending  on  the  presence  or  absence 
of  cartilaginous  rings.  Where  the  rings  are  present  there 
is  a  double  network  of  lymphatics  present  which  encloses 
the  cartilage.  That  part  of  the  lymphatic  network  which 
is  situated  just  beneath  the  epithelium  is  composed  of 
finer  vessels,  as  Teichmann  "  pointed  out  many  years  ago. 

In  the  finer  rami  bronchiales  and  bronchioli  only  a 
single  plexus  of  lymphatics  is  present;  the  vessels  of 
this  plexus  vary  greatly  in  size  and  shape,  and  the  mesh 
of  the  network  which  they  form  is  elongated  in  the  long 
axis  of  the  bronchioli.  In  the  terminal  bronchi  the  lym- 
phatics have  been  reduced  to  three  small  vessels  which 
in  transverse  sections  of  the  terminal  bronchi  are  placed 
nearly  equidistant  from  one  another.  Of  these  three 
lymphatics  two  pass  to  the  small  veins  which  arise  at 
this  place,  while  the  third  passes  to  the  artery.  Distal 
to   the  terminal  bronchus   no  lymphatics   are   present. 
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This  statement  of  Miller  has  been  confirmed  bv  Teich- 
mann.">"  ■' 

Lymphatics  also  pass  from  the  bronchial  network  to 
the  veins  which  arise  from  the  place  where  the  bronchi 
divide  and  to  the  pulmonary  artery.  We  have  then,  at 
the  place  where  bronchi  divide,  the  same  arrangement  as 
at  the  terminal  bronchus,  namely,  two  lymphatics  pass 
ing  t(J.^e  vems  and  one  to  the  artery.  This  emphasizes 
the  tact  that  m  order  to  comprehend  the  distribution  of 
the  lymphatics  the  arrangement  of  the  blood-vessels  must 
be  fully  understood  (see  Pig.  3251). 

Fine  lymphatics  have  been  described  by  Siltorsky  '•>  as 
being  found  between  the  epithelial  cells  lining  the  bronchi 
and  communicating  on  the  cue  hand  with  the  deeper 
lymphatics  of  the  bronchi  and  on  the  otlier  with  the 
lumen  of  the  bronchus.  Sikorsky  ". "  in  his  later  paper 
evidently  abandoned  the  theory  of  open  communication 
between  the  lymphatics  and  the  bronchial  cavity.  A 
somewhat  similar  condition  has  been  described  by"Klein 
under  the  name  of  "pseudo-stomata."  Neither  of  these 
statements  was  confirmed  by  Miller. '"■<' 

Wherever  lymphatics  unite  triangular  enlargements 
(lacunae)  are  found.  These  lacunse  are  especially  well 
developed  at  the  forking  of  the  bronchi  and  seem  to  be 
associated  with  the  small  aggregations  of  lymphoid  tissue 
found  at  this  place  by  Arnold,"  Klein, ««  and  others. 

Pigment,  when  present,  is  found  along  the  lymphatics 
of  the  bronchi ;  at  the  forking  of  the  bronchi  it  is  asso- 
ciated with  the  lacunse  and  lymphoid  tissue  found  here, 
often  completely  obscuring  them  from  view. 

Valves  are  present  in  the  lymphatics  of  the  larger 
bronchi,  but  are  absent  in  those  of  the  liner  divisions  of 
the  bronchial  tree. 

Lymphatics  of  the  Arteries.— We  have  seen  in  the  pre- 
ceding account  that  the  network  of  lymphatics  in  the 
walls  of  the  bronchi  gradually  diminishes  until  in  each 
terminal  bronchus  there  remain  only  three  small  vessels, 
one  of  which  joins  the  lymphatics  about  the  artery. 

Not  only  is  there  a  communication  between  the  bron- 
chial and  arterial  lymphatics  at  the  terminal  bronchi,  but 
there  is  also  one  at  the  place  where  branching  of  a  bron- 
chus takes  place. 

The  larger  branches  of  the  pulmonary  artery  have  as  a 
rule  two  main  lymphatics  accompanying  them.  These  are 
situated  on  opposite  sides  of  the  artery,  and  are  so  placed 
that  one  of  them  lies  between  it  and  tlie  bronchus.  The 
two  main  lymphatics  are  connected  together  by  numer- 
ous loops,  and  in  this  waj'  a  long-meshed  network  is 
formed  about  each  arterj^. 

As  the  artery  divides  the  lymphatics  also  divide,  but 
the  size  of  the  lymphatics  does  not  diminish  so  rapidly 
as  that  of  the  artery.  When  we  come  to  the  smaller 
arteries  only  a  single  lymphatic  is  found  accompanying 
them.  This  generally  runs  parallel  to  the  artery,  between 
it  and  the  bronchus. 

Lymphatics  of  the  Veins. — The  two  remaining  13'm- 
phatics  which  arise  from  the  terminal  bronchus  pass,  one 
on  either  side,  to  the  smaller  veins  which  arise  at  this 
place,  and  have  usually  more  of  a  spiral  course  than 
those  about  the  artery.  Lymphatics  also  pass  from  the 
bronchial  network  to  the  veins  which  arise  at  the  place 
where  the  bronchi  divide.  We  have,  therefore,  at  the 
place  where  bronchi  divide,  the  same  relation  of  lym- 
phatics to  blood-vessels  as  at  tlie  terminal  bronchi ;  that 
is,  there  are  three  lymphatics,  one  of  which  passes  to  the 
artery,  the  other  two  to  the  veins. 

Finally,  there  are  lymphatics  which  accompany  those 
pulmonary  veins  which  go  to  the  pleura;  these  join  the 
network  of  pleural  lymphatics.  There  is  always  a  well- 
marked  lacuna  at  the  junction  of  this  vessel  with  the 
pleural  network,  and  if  pigment  is  present  anywhere  on 
the  surface  of  the  lung  it  is  found  about  this  lacuna. 

The  smaller'  veins,  like  the  arteries,  have  but  a  single 
lymph  vessel  accompanying  them,  while  the.  larger  ve- 
nous trunks  have  two,  and  often  three,  main  lymphatics. 
These  are  connected  together  by  numerous  loops,  and 
there  is  thus  formed  a  network  with  a  long.  mesh. 
Pigment  may  be  present  about  the  lymph  vessels  ac- 
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Fig.  3253.— Lymphatics  of  the  Pleura. 
Note  the  irregularity  of  size  and  the 
numerous  constrictions  indicating?  the 
positions  of  valves.   (After  Miller.*',  <J) 


?hri',^»?'']^  the  veins,  but  not  so  abundantly  as  about 
the  arterial  lymph  vessels. 

Wywodzoff,"  Klein, »e  and  other  authors  describe  the 
lymphatics  about  the  pulmonary  artery  and  vein  as  hav- 
mg  their  origin  in  fine  canals,  which  are  situated  in  the 
walls  of  the  air-sacs  of  the  lung.  In  the  study  by  Miller, 
already  referred  to,  he  shows  that  the  appearances  on 
which  they  based  their  conclusions,  as  shown  in  their 
Illustrations,  are  artifacts,  and  says  he  has  never  found 
in  the  walls  of  the  air-sacs  anything  which  he  could  call 
a  lymphatic  or  lymph  capillary. 

Lymphatics  of  the  Pleura.— The  lymphatics  of    the 
pleura  are  irregular  in  size  and  form  a  plexus  which  has 
no  definite  relation  to  the  lobule  of  the  lung  (Pig  3353) 
Many  of  these  lymphatics  are  of  quite  large  calibre,  as. 
Sappey"  has   pointed 
out.     Sometimes  these 
large  lymphatics  form 
an  incomplete  network 
in  the  mesh  of  which 
smaller  lymphatics  are 
situated,    thus    giving 
the   appearance    of    a 
double     network     of 
lymphatics. 

The  lymphatics  of 
the  pleura  have  nu- 
merous valves  (Fig 
3353),  though  Wywod- 
zoff"  says  valves  are 
present  only  in  the 
deep  lymphatics.  The 
fact  that  there  are  so 
free  anastomoses  be- 
tween the  pleural  lym- 
phatics allows  them  to  be  easily  filled  with  the  injecting 
mass.  _  While  the  presence  of  valves  does  not  prevent  the 
injection  of  the  pleural  lymphatics,  they  do  prevent  the 
injection  of  lympliatics  within  the  lung  from  the  pleura. 
Pappenheim  ="  has  described  two  layers  of  lymphatics 
in  the  pleura  of  the  horse.  If  his  observation  is  coiTect, 
the  condition  is  quite  diilerent  fi-om  that  in  man.  Klein,*'* 
as  already  observed,  describes  the  pleural  lymphatics  as 
communicating  with  the  pleural  cavities  by  means  of 
"  true  stomata. " 

Miller  ■'*•<'  denies  the  presence  of  stomata  in  the  pulmo- 
nary pleura,  and  von  Ebner"  confirms  his  observation. 

The  ordinary  method  of  attempting  to  inject  the  lym- 
phatics by  the  very  unscientific  "  puncture  method  "  leads 
to  man}'  erroneous  observations.  Miller  •">  <*  gives  a  method 
by  which  they  can  be  injected  by  inserting  a  specially 
devised  cannula  directly  into  one  of  the  large  lymph 
trunks.  The  reader  is  referred  to  the  original  paper  for 
the  details  of  the  procedure. 

Nerves. — At  the  present  time  our  knowledge  of  the 
nerve  distribution  within  the  lung  is  very  deficient.  The 
main  trunks  which  supply  the  lung  come  from  the  pneu- 
mogastric  and  sympathetic;  these  unite  at  the  root  of 
the  lung  and  form  the  anterior  and  posterior  pulmonary 
plexuses.  The  posterior  plexus  is  the  larger  of  the  two. 
Prom  these  plexuses  branches  extend  into  the  lung  and 
are  distributed  along  the  bronchi  and  the  pulmonary  and 
bronchial  blood-vessels.  Along  the  course  of  those 
branches  which  accompany  the  bronchi  Remak'"  found 
numerous  small  ganglia.  Since  the  investigations  of 
Remak  the  only  important  work  on  the  nervous  supply 
of  the  mammalian  lung  has  been  done  by  Retzius  and 
Berkley.  Retzius  "  found  in  the  lung  of  a  human  em- 
bryo, 15  cm.  long,  which  had  been  stained  by  Golgi's 
method,  that  he  could  follow  the  nerves  as  far  as  the  last 
division  of  the  bronchus;  distal  to  that  point  he  does  not 
seem  to  have  found  any  nerves. 

Berkley '  also  used  the  silver  method  in  his  study.  His. 
results  may  be  summed  up  as  follows : 

The  main  nerve  supply  to  the  lung  tissue  is  derived 
from  the  nerves  which  accompany  the  bronchial  arteries. 
Nerve  fibres  are  frequently  seen  in  the  septa  between  the 
alveoli,  in  the  central  portion  of  the  lung  as  wellas  near 
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the  root  of  the  lung.  A  direct  ending  of  the  nerves  in 
the  immediate  neighborhood  of  the  epithelium  lining  the 
air  sacs  was  not  found.  The  mucous  membrane  and 
muscular  tissue  of  the  bronchi  are  innervated  from  the 
nerves  following  the  bronchial  artery,  and  also  from  the 
very  considerable  plexus  of  nerve  fibres  found  in  fibrous 
layers  about  the  bronchi.  In  the  muscle  the  nerves  end 
in  small,  rounded  bulbs  upon,  and  not  within,  the  muscle 
cells.  In  the  larger  bronchi  nerves  could  not  be  followed 
through  the  fibrous  layer  immediately  under  the  epithe- 
lium, but  in  the  smaller  bronchi  the  nerves  could  be  fol- 
lowed to  a  well-marked  interepithelial  arborization. 
The  nerve  supply  of  the  pulmonary  blood-vessels  is  not 
so  large  as  that  to  the  bronchial. 

William  Snow  Miller. 
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LUNGS,  DISEASES  OF:  ABSCESS— Suppurative 
processes  in  the  lungs  are  more  common  than  is  ordinarily 
supposed.  Tlie  experienced  clinician  always  keeps  this 
fact  in  mind  when  dealing  witli  acute  inflammatory  con- 
ditions, especially  during  convalescence. 

Etiology. — An  abscess  always  presupposes  the  pres- 
ence of  pus  organisms. 

1.  Abscess  occurs  secondarily  to  diseases  of  the  lungs 
proper,  such  as  lobar  and  lobular  pneumonia.  It  is  not 
a  common  termination  of  lobar  pneumonia ;  Osier  found 
four  cases  in  one  hundred  autopsies.  On  the  other  hand, 
it  is  extremely  common  in  the  aspiration  and  deglutition 
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forms  of  lobular  pneumonia,  such  as  occur  following 
operations,  under  general  ansesthesia,  upon  the  mouth, 
nose,  throat,  and  neck ;  also  in  wounds  of  the  neck,  sup- 
purative processes  of  the  nose,  larynx,  and  even  ear 
(Volkmann).  Infective  particles  reach  the  bronchi,  lodge 
there,  and  set  up  an  inflammatory  process,  with  abscess 
formation.  Cancer  of  the  ossophagus  may  penetrate  a 
bronchus,  with  similar  results. 

Pulmonary  tuberculosis  at  some  time  in  its  course  usu- 
ally becomes  a  mixed  infection,  with  the  development 
of  abscess  cavities,  and  symptoms  of  a  septic  process. 

2.  Metastatic  atiscesses  develop  in  the  course  of  a 
pysemia,  the  infected  material  being  distributed  tlirough- 
out  the  lungs  by  emboli.  Similar  abscesses  are  usually 
present  in  the  various  organs  of  the  body,  such  as  the 
brain,  kidneys,  spleen,  etc. 

3.  Pulmonary  abscess  may  develop  as  a  result  of  the 
■extension  of  tlie  suppurative  process  from  neigliboring 

organs,  or  as  an  event  secondary  to  the  perforation  of  the 
lung  by  abscesses  from  without.  Empyemas  occasional- 
ly perforate  the  lung  tissue  and  find  a  vent  through  the 
bronchi.  Subdiaphragmatic  and  liver  abscesses,  associ- 
ated with  amoebic  dysentery  or  echinococcus  disease,  may 
perforate  the  diaphragm  and  lung.     The  bronchi  may 

■simply  furnish  drainage  for  these  abscesses.  In  the 
passage  of  infective  material  there  may  or  may  not  be  an 
infection  of  the  lung  with  abscess  development. 

Pathology. — Abscesses  occurring  in  the  later  stages 
of  lobar  pneumonia  are  not  large,  but  are  likely  to  fuse, 
and  tlius  involve  a  considerable  portion  of  one  lobe. 
Tuberculous  abscesses  are  situated  niost  often  near  the 

■summit,  while  other  varieties  are  near  the  base. 

Metastatic  abscesses  are  usually  very  numerous,  and, 
though  scattered  throughout  the  lungs,  are  frequently 

rsituated  underneatli  the  pleura;  they  are  small,  about 
the  size  of  a  pea. 

The  septic  emboli  may  be  associated  with  suppurative 

middle-ear  disease,    diphtheritic  endometritis  following 

childbirth,  abortion,  etc.,  or  even  with  operations  upon 

hemorrhoids. 

Diagnosis.— A  consideration  of  the  history  of  previous 

-diseases  throws  a  great  deal  of  light  upon  the  case.  Tlie 
symptomatology  is  also  important.  One  is  likely  to 
secure  a  liistory  of  a  septic  temperature  curve,  with  chills 
and  fever,  occurring  several  times  during  the  day.  The 
presence  of  leucocytosisand  the  character  of  the  expecto- 
■Tation  may  be  of  great  assistance.  Tlie  sputum  is  puru- 
lent, oflEensive,  and  at  times  contains  large  quantities  of 

■  elastic  tissue.     The  sudden  perforation  of  an  empyema 

-or  a  subdiaphragmatic  abscess  into  the  bronchi  may  simu- 
late an  abscess  of  the  lung. 

The  physical  signs  are  very  unreliable.  The  lungs, 
though  riddled  with  metastatic  abscesses,  often  give  no 
definite  signs  of  the  condition.  There  may  be  diminished 
expansion,  impaired  resonance,  weak  breath  sounds,  tac- 
tile fremitus,  and  voice  sounds.  If  the  abscess  is  large 
and  parietal,  as  in  some  cases  of  tuberculosis,  one  might 
get  the  signs  of  a  cavity. 

Prognosis. — Recovery  occasionally  occurs  in  the  case 
of  an  abscess  which  has  developed  after  pneumonia. 
The  metastatic  abscesses  are  of  course  almost  invariably 
fatal      Single  abscesses  which   discharge  and   are  well 

-drained  may  heal,  with  recovery  of  the  patient. 

Tbeatmbnt.— Medical  treatment  is  useless.  If  possi- 
ble, such  cases  should  be  treated  surgically  with  incision 
and  drainage.  James  Bae  Arneill. 

LUNGS,  DISEASES  OF:  AFFECTIONS  OF  THE 
BRONCHIAL  GLANDS.  —  (Syn, :  Fr.,  Adenopathie 
Trricheo-lrroneliique ;    Ger.,   Kranklieiten   der   Bronehial- 

■driisen.)  ,  ,    ,,         ,,    ^ 

History.— It  is  to  M.  Noel  Gueneau  de  Mussy  that  we 
are  speciallv  indebted  for  our  knowledge  of  the  diseases 

-of  the  bronchial  glands.  M.  Barety  has  supplemented 
his  labors  in  a  monograph,  "  L'Adenopathie  Tracheo- 
bronchique,"  Tauchon    (Paris,  1867),  and  others    have 

-described  some  of  the  changes  in  these  glands  which  ac- 

•company  phthisis  in  the  adult,  while  MM.  Rillet  and  Bar- 


thez,  in  their  work,  "  Traite  des  Maladies  des  Enfants " 
(Paris,  1861),  and  Dr.  West,  in  his  Lectures  on  Diseases 
of  Infancy  and  Childhood,  have  given  full  descriptions  of 
the  same  changes  in  children  under  the  head  of  bronchial 
phthisis. 

Tumors  and  enlargements  are  more  especially  con- 
sidered in  connection  with  intrathoracic  tumors.  (See 
article  on  Mediastinum,  etc. ) 

Classification. — Upon  a  pathological  basis,  diseases 
of  the  bronchial  glands  are  classified  under  the  conditions 
affecting  lymphatic  glands  generally.  They  arc  subject 
to  the  following  changes : , 

1.  Inflammations:  (a)  acute;  (J)  chronic;  (c)  specific. 

3.  Morbid  deposits  and  growths:  {a)  pigmentation;  (i) 
cancer;  (c)  tubercle;  (d)  syphilitic  growths  (tertiary) ;  (e) 
albuminoid  disease. 

3.  Hypertrophy  and  atrophy. 

Anatomy. — Since  the  greater  portion  of  the  symptoms 
arising  from  disease  in  the  bronchial  glands  are  due  to 
implication  of  adjacent  parts,  either  through  inflamma- 
tion or  from  pressure,  exact  knowledge  of  the  anatomical 
relations  is  of  the  utmost  value  in  determining  the  sig- 
nificance of  any  given  symptom. 

The  largest  group  of  glands  lies  just  below  the  bifurca- 
tion of  the  trachea,  between  the  right  and  the  left  bron- 
chus. They  are  in  relation,  laterally,  with  tlie  bronchi; 
anteriorly,  with  the  pericardium,  arch  of  the  aorta,  and 
pulmonary  artery ;  and  posteriorly  with  the  aorta,  vena 
azygos,  oesophagus,  and  pulmonary  plexus  of  nerves. 
Smaller  ganglia  are  situated  upon  the  anterior,  posterior, 
and  superior  surfaces  of  the  right  and  left  bronchi.  Those 
upon  the  right  are  the  larger,  and  are  in  relation  with  tlie 
arcli  of  the  aorta,  the  brachiocephalic  and  subclavian 
arteries,  the  brachiocephalic  and  azygos  veins,  and  the 
pneumogastric  and  recuri'ent  laryngeal  nerves.  On  the 
left  they  are  in  relation  with  the  extremity  of  the  arch  of 
the  aorta,  the  origin  of  the  left  subclavian  and  common 
carotid  arteries,  the  subclavian  vein,  and  the  pneumo- 
gastric nerve  with  its  recurrent  branch. 

Afferent  vessels  reach  the  glands  from  the  lungs, 
pleurie,  neck,  etc.  The  blood  supply  is  through  the 
bronchial  arteries. 

Pathology  and  Morbid  Anatomy. — The  pathological 
processes  which  occur  in  the  bronchial  glands  are  in  no 
respect  different  from  those  which  take  place  in  other 
lympathic  glands.  The  resulting  anatomical  changes 
assume  special  importance  through  their  mechanical  ef- 
fects. 

In  many  instances,  when  the  glandular  disease  is  slight, 
the  anatomical  disturbances  cause  such  marked  symptoms 
as  to  obscure,  or  divert  attention  from,  the  more  serious 
associated  conditions. 

1.  Acute  inflammation  is  attended  by  cellular  infiltra- 
tion, with  increase  of  lymphoid  elements  and  retention 
of  lymph,  resulting  in  enlargement  of  the  glands  and 
softening  of  their  parenchyma.  When  this  process  is 
rapid,  or  if  due  to  specific  poisons,  suppurative  and 
necrotic  changes  may  follow.  More  commonly  resolu- 
tion takes  place,  and  the  glands  return  to  their  normal 
size. 

'  2.  Chronic  inflammation  is  characterized  by  similar  but 
more  gradual  cellular  and  lymphoid  changes.  In  con- 
nection with  these,  fibrous  growth  is  more  marked;  the 
glands  become  greatly  enlarged,  in  some  cases  perma- 
nently, and  their  capsules  are  thickened  and  form  adhe- 
sions with  surrounding  tissues.  Resolution  is  seldom 
complete,  and  if  it  is  long  delayed  the  glands  become 
contracted  and  indurated. 

When  suppuration  results,  the  pus  may  find  itsiway, 
by  an  ulcerative  process,  to  the  free  surface  of  a  bron- 
chus, into  the  oesophagus  or  pericardium,  or  into  the 
substance  of  the  lung  or  lumen  of  a  blood-vessel;  or  the 
contents  of  the  abscess  may  undergo  caseous,  calcareous, 
or  cystic  degeneration.  Even  in  the  acute  form  sup- 
puration rarely  takes  place  with  suflacient  rapidity  to 
allow  rupture  directly  into  the  connective  tissue,  and  m 
the  chronic  forms  protective  inflammation  with  adhesions 
is  always  present. 
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3.  The  specific  inflammatory  changes  present  no  pecul- 
iarities in  pathological  processes. 

4.  Pigmentation  (see  also  Lungs,  Diseases  of:  Pneu- 
monokoniods). — Carbonaceous  and  other  deposits  in  the 
bronchial  glands  seldom  cause  more  than  the  lightest 
grades  of  inflammatory  changes,  owing  to  the  slight  irri- 
tating nature  of  the  foreign  matter  and  the  slowness  with 
which  it  is  deposited.  The  glands  become  more  or  less 
enlarged  and  variously  pigmented.  In  extreme  cases 
they  are  entirely  black,  firm,  hard,  and  gritty  on. section, 
resembling  a  lump  of  coal.  The  glandular  tissue  is 
partially  atrophied  and  absorbed.  When  suppurative 
changes  supervene,  the  discharge  from  the  resulting  ab- 
scess is  at  first  black,  and,  though  gradually  becoming 
lighter,  is  not  entirely  free  from  pigment  until  the  entire 
gland  has  been  removed  by  suppuration. 

5.  Cancer. — Cancerous  developments  in  the  bronchial 
glands  follow  similar  disease  of  the  lungs,  pleura,  or 
mediastinum,  and  are  of  like  character.  Primary  cancer 
is  infrequent. 

6.  Tubercle.— ^liCOTi&ary  tuberculosis  occurs,  to  a 
greater  or  less  degree,  in  all  cases  of  pulmonary  phthisis 
in  the  adult.  In  children,  on  the  contrary,  the  glandular 
changes  are  often  the  more  extensive  and  important.  The 
process  is  commonly  one  of  general  infiltration,  evenly 
distributed  throughout  the  gland,  but  may  start  from 
several  centres  or  be  confined  to  one  extremity  of  the 
gland.  It  is  seldom  that  the  deposit  presents  the  form  of 
gray  miliary  tubercle.  In  connection  with  these  changes 
the  glands  enlarge,  and  at  first  are  softer  than  normal, 
but,  as  the  process  advances  and  implicates  the  entire 
gland,  they  become  firm  and  resistant,  resembling  tuber- 
culous pulmonary  consolidation.  In  the  second  stage 
the  usual  softening  takes  place,  and  tuberculous  glandular 
abscesses  are  formed  which  follow  the  course  of  other 
abscesses  described  above. 

7.  Syphilis. — Syphilitic  deposits  are  usually  tertiary. 
Gummy  deposits  may  lead  to  extensive  enlargement, 
with  subsequent  caseous  or  suppurative  degeneration. 

8.  Albuminoid  degeneration  is  exceedingly  rare.  When 
present,  the  glands  are  usually  enlarged,  firm,  and  tense ; 
occasionally  they  are  atrophied.  On  section  they,  present 
the  usual  waxy,  glistening,  homogeneous  appearance, 
and  give  the  characteristic  reaction  with  iodine. 

Etioi^ogy. — The  lymphatic  diathesis,  inherited  ten- 
dencies, and  general  malnutrition  are  here,  as  elsewhere 
in  the  body,  predisposing  causes  of  glandular  disease. 
Some  statistics  have  seemed  to  show  a  slightly  greater 
predisposition  among  females,  and  an  increasing  liability 
to  such  disease  after  pubertj-. 

West  and  others  consider  the  disease  to  be  very  fre- 
quent among  infants  and  young  children. 

Of  the  exciting  causes,  acute  inflammation  of  the  pul- 
monary tissue  or  pleura  is  the  most  frequent.  Thus,  a 
simple  bronchitis,  a  pneumonia,  a  pleurisy,  or  an  em- 
pyema, etc.,  may  each  be  followed  by  an  acute  or  chronic 
inflammation  of  the  bronchial  glands,  resulting  in  resolu- 
tion, abscess,  or  caseous  degeneration. 

So  frequently  have  these  glands  been  found  enlarged 
in  cases  of  whooping-cough  that  Noel  Gueneau  de  Mussy 
was  led  to  regard  the  spasmodic  element  in  the  cough 
as  due  to  pressure  upon  the  pneumogastrics  by  the  en- 
larged glands. 

Other  observers  (Barlow,  Lancet,  1879,  vol.  ii. ,  p.  124), 
however,  have  reported  cases  in  which  the  pneumogas- 
trics were  not  only  pressed  upon,  but  even  involved  in 
the  inflammatory  processes  surrounding  the  gland,  with- 
out the  presence  of  any  cough.  Still  further,  many  cases 
of  whooping-cough,  in  which  the  spasmodic  element  was 
specially  marked,  exhibited  no  change  in  the  bronchial 
glands  post  mortem.  More  exact  observation  also  shows 
but  little  resemblance  in  the  cough  of  pertussis  to  that 
due  to  irritation  of  the  recurrent  laryngeal  nerve. 

Both  acute  and  chronic  inflammatory  changes  liave 
been  observed  in  the  bronchial  glands  in  connection  with 
most  of  the  infectious  diseases,  more  especially  in  typhoid 
fever,  measles,  scarlet  fever,  and  pyajmia.  In  these  con- 
ditions the  changes  are  part  of  a  generally  lymphatic  in- 
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flammation,  and  are  seldom  of  sufficient  extent  to  attract 
attention  during  the  life  of  the  patient. 

Absorption  of  various  forms  of  dust  to  which  certain 
classes  of  workmen  are  exposed,  with  the  consequent 
filling  and  clogging  of  the  glandular  passages,  may  lead 
to  either  acute  orchronicinflammatioji,  ending  in  atrophy 
or  suppuration  and  abscess.  Such  a  result  is  exceedingly 
rare,  however,  if  we  consider  the  number  of  cases  of 
pneumonokoniosis  in  which  the  glands  become  partially 
or  completely  filled  with  extraneous  matter. 

As  already  indicated  in  the  sections  on  classification! 
and  pathology,  the  specific  causes  of  cancer,  tubercle, 
syphilis,  and  amyloid  degeneration  are  exciting  causes 
of  disease  in  these  glands. 

Finally,  many  cases  of  enlargement,  induration,  or 
suppuration  with  secondary  changes  will  be  found  in 
which  no  exciting  cause  is  apparent  beyond  the  lym- 
phatic diathesis.  Simple  inflammation  seldom  causes 
suppuration,  such  a  result  following  more  certainly  from 
septic  irritation,  as  in  pyeemia  or  tubercle. 

Symptoms. — In  the  earlier  stages,  and,  indeed,  througli- 
out  the  entire  course  of  the  disease,  unless  the  glands  form 
decided  tumors,  the  symptoms  will  be  almost  entirely 
rational.  Since  they  are  due  solely  to  pressure,  and  as 
tlie  glands  involved  in  different  cases  will  not  be  tlie 
same,  nor  always  enlarge  in  the  same  direction,  it  is 
evident  that  the  symptoms  will  vary  greatly  in  their 
order  of  development  and  relative  importance  in  different 
cases. 

1.  Cough  is  the  most  frequent  as  well  as  the  earliest 
symptom.  This  may  be  duo  to  pressure  upon  either  a 
bronchial  tube  or  the  recurrent  laryngeal  nerve.  In  the 
former  case  it  will  resemble  the  cough  of  simple  bronchitis. 
When  due  to  pressure  on  the  nerve  it  will  be  more  harsh 
and  laryngeal  in  character,  and  in  some  cases  will  have  a 
distinct  spasmodic  element.  When  the  irritation  is  severe 
it  may  be  a  persistent  dry  hacking,  with  or  without  par- 
oxysmal exacerbations.  More  rarely  it  is  deep,  hollow, 
and  metallic,  or  resembles  the  cough  of  an  animal. 

2.  Expectoration  attending  the  bronchial  form  of  cough 
is  quite  constant.  At  first  white  and  frothy,  it  gi-adually 
becomes  muco-purulent  when  the  glandular  processes  are 
acute  and  rapidly  extending,  or  changes  to  a  tenacious, 
mucous  sputum  with  the  more  chronic  processes.  Should 
a  glandular  abscess  open  into  the  bronchial  tubes,  it  will 
be  evidenced  by  a  more  or  less  free  purulent  expectora- 
tion, mingled,  it  may  be,  with  cheesy  or  even  calcareous 
matter.  After  such  an  opening  has  occurred,  an  inter- 
mittent purulent  discharge  will  continue  indefinitely,  or 
until  the  abscess  has  healed.  When  cough  is  due  to  nerve 
compression,  expectoration  is  slight  or  entirely  absent. 
No  appreciable  modification  in  the  expectoration  will  be 
observed  when  the  glandular  disease  is  secondary  to  other 
pulmonary  lesions. 

3.  Hmnoptysis  is  present  in  a  small  proportion  of  cases. 
When  due  to  intense  pulmonary  congestion,  resulting 
from  prolonged  paroxysms  of  coughing  or  obstruction 
to  the  pulmonary  veins,  it  is  usually  capillary  in  char- 
acter, and  appears  at  first  either  as  streaks  in  the  sputa 
or  in  moderate  amount  as  clear,  bright-red  blood,  fol- 
lowed later  by  darker  masses  and  small  clots.  When 
due  to-  bronchial  ulceration  or  erosion  of  a  vessel  in  the 
wall  of  a  glandular  abscess,  it  is  more  profuse  in  char- 
acter, appears  suddenly,  and  may  continue  for  several 
days,  or  even  result  in  death. 

4.  Pain  is  one  of  the  most  frequent  symptoms.  In, 
character  it  docs  not  differ  from  that  occurring  witk 
other  forms  of  intrathoracic  tumors.  It  has  been  de- 
scribed as  dull  and  heavy,  as  a  tightness  or  compression, 
and  in  a  few  cases  has  been  spasmodic. 

It  is  usually  associated  with  some  decided  tenderness, 
on  pressure,  and  when  once  present  is  quite  persistent, 
even  when  varying  greatly  in  intensity. 

It  is  most  frequently  located  posteriorly  between  the 
spine  and  border  of  the  scapula,  opposite  the  bodies  of 
the  fourth,  fifth,  and,  in  a  few  cases,  the  sixth  dorsal 
vertebra;.  Less  commonly  it  is  felt  in  front,  near  the: 
edge  of  the  sternum,  or  under  the  clavicle,  with  occa- 
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sionally  a  point  of  pain  and  tenderness  in  tlie  axillary 
region,  causing  it  to  simulate  intercostal  neuralgia. 

5.  Dyspnma  is  often  a  prominent  symptom.  One  fatal 
■case  is  reported  in  which  it  was  the  only  symptom.  Its 
intensity  depends  less  upon  the  absolute  size  of  the  tumor 
than  upon  the  direction  and  nature  of  the  enlargement. 
A  comparatively  small  tumor  or  rapid  inflammatory  e.x- 
udation  may  compress  a  primary  bronchus  sufficiently  to 
cause  most  intense  dyspnoea. 

When  due  to  compression  of  a  bronchial  tube,  or  of  the 
lung  substance,  the  dyspnea  is  persistent  and  im  varying. 
In  a  small  proportion  of  eases  it  appears  to  depend  upon 
implication  of  the  laryngeal  nerve  and  tinilateral  paralysis 
■of  the  larynx.  It  may  be  paroxysmal,  or  even  assume 
the  characteristics  of  spasmodic  asthma  with  decided 
nocturnal  paroxysms,  and  it  is  occasionally  so  severe  as 
to  force  the  patient  to  assume  the  erect  position.  Quain 
gives  the  proportion  in  which  this  spasmodic  element  is 
well  marked  as  one  in  fifteen. 

6.  Dysphagia  is  a  quite  commoa  symptom,  and  is  due 
simply  to  compression.  It  is  present  in  about  fifteen 
per  cent,  of  cases.  It  comes  on  slowly,  is  persistent,  and 
varies  only  with  the  changes  in  the  size  of  the  glandular 
tumor,  it  is  first  noticed  and  most  marked  as  regards 
solid  food,  but  in  one  or  two  cases  it  was  almost  confined 
to  liquids. 

7.  Change  of  voice  is  present  only  when  the  recurrent 
nerves  are  implicated.  There  may  be  loss  in  volume  and 
forcb  in  connection  with  the  dyspnoea  of  bronchial  ob- 
struction, but  distinct  changes  in  character  are  probably 
always  of  nervous  origin. 

Hoarseness  is  tlie  earlier  and  may  be  the  only  change. 
It  occasionally  passes  into  complete  aphonia.  In  these 
cases  paralysis  of  one  or  both  vocal  cords  can  be  recog- 
nized by  the  laryngoscope. 

8.  Nausea  and  vomiting  are  rare  symptoms,  due  to 
implication  of  the  pneumogastrics.  M.  de  Mussy  con- 
siders them  more  frequent  when  the  left  nerve  is  af- 
fectecl. 

9.  Venous  Compression.— Compression  ot  the  ascending 
veins  seldom  causes  any  marked  symptoms.  Anorexia 
and  the  general  disturbances  of  digestion  have  only  an 
indirect  relation  to  venous  obstruction. 

Compression  of  the  veins  coming  from  the  head  is  more 
frequent,  causing  cyanosis,  congestion,  and  cedema  of 
the  face  and  neck,  and  rarely  of  the  upper  extremities. 
Epistaxis  results  from  the  same  cause. 

Physical  Smvs.— Inspection  is  usually  negative.  It 
may  show:  1.  The  oedema,  puffiness,  etc.,  just  mentioned, 
of  the  face.  3.  Slight  prominence  of  the  upper  sternal 
and  infraclavicular  regions.  This  is  exceedingly  infre- 
quent- it  was  noticed  in  none  of  sixty  cases  reported  by 
Quain.  3.  Slight  flattening  of  the  affected  side.  It  is 
the  more  frequent  change,  and  is  probably  induced  by 
bronchial  occlusion  and  partial  pulmonary  collapse.  4. 
Diminished  motion  of  the  affected  side.  It  may  be  pres- 
ent alone  or  in  connection  with  either  enlargement  or 
contraction.  5.  No  change  in  'cither  .size  or  motion. 
Most  cases  will  be  of  this  nature.  ,   „       .,  , 

Palpation  will  show  decreased  vocal  fremitus  when 
bronchial  compression  has  resulted  in  occlusion  ot  the 

Percussion.— VulQess  is  the  most  constant  physical 
sign  and  will  indicate,  by  the  area  over  which  it  is  pres- 
ent and  by  its  character,  both  the  size  of  the  glandular 
enlargement  and  its  nearness  to  the  surface.  It  is  usually 
best  marked  behind,  between  the  scapula  and  spine  ex- 
tending in  extreme  cases  from  the  fourth  to  the  sixth,  or 
even  seventh,  dorsal  vertebra.  Less  frequently  it  may 
be  obtained  in  front,  over  the  manubrium  sterni,  and 
below  the  sternal  end  of  the  clavicle.        .  ,  ^  , 

Rarely  pulmonary  collapse  causes  partial  dulness  oyei 
a  greater  or  less  area.  Abscess  cavities  communicating 
with  the  bronchial  tubes  are  seldom,  if  ever,  of  suflicient 
size  to  affect  the  percussion  note.  . 

A  compensatory  emphysema  may  possibly  give  a  vesic- 
-ulo-tympanjtic  tone  over  the  healthy  lung         ^.^,^ 

Auseulta>tion.-The  respiratory  sounds  will  be  variously 


modified  by  the  size  of  the  tumor  and  its  relations  to  the 
pulmonary  tissue  and  bronchial  tubes. 

Weakness  or  entire  absence  of  ^'csicular  murmur  is  tlie 
more  frequent  cliange.  It  is  due  principally  to  bronchial 
obstruction,  but  in  some  cases  is  caused  liy  direct  com- 
pression of  the  pulmonary  tissue.  In  the  former  case  the 
change  may  be  observed  over  a  considerable  area,  or  even 
an  entire  lung,  but  in  the  latter  it  will  be  more  localized. 
In  an  almost  equal  number  of  cases  the  respiratory 
sounds  are  loud  and  harsh,  or  even  distinctly  tubular. 
These  changes  are  found  only  over  the  seat  of  the  disease, 
and  depend  upon  compression  and  closure  of  the  alveoli 
and  smaller  tubes. 

A  venous  hum,  heard  best  at  the  root  of  the  neck,  and 
more  common  in  children,  is  usually  present  when  there 
is  decided  compression  of  the  descending  venous  trunks. 
Bilateral  examination  of  the  chest  with  the  *-ray  will 
often  reveal  a  thoracic  tumor  and  locate  it  on  or  about 
the  bronchial  tubes. 

DiAGNosis.^ — It  is  evident  from  the  foregoing  descrip- 
tion that,  in  the  earlier  stages  at  least,  a  positive  diag- 
nosis is  impossible.  In  no  two  cases  will  the  symptoms 
or  their  order  of  development  be  alike. 

They  indicate  only  some  form  of  intrathoracic  growth, 
and  may  all  be  present  with  mediastinal  tumors  or 
thoracic  aneurism. 

Mediastinal  tumors  are  more  frequently  primary,  those 
of  the  bronchial  glands  secondary. 

Malignant  growths  are  more  common  in  the  mediasti- 
num, while  inflammatory  processes  and  tuberculous  de- 
posits more  frequently  affect  the  bronchial  glands. 

With  mediastinal  growths,  especially  of  the  anterior 
mediastinum,  disturbances  of  circulation  usually  precede 
those  of  respiration,  the  contrary  being  the  rule  in  dis- 
ease of  the  bronchial  glands. 

Although  both  show  a  tendency  to  extend  inward, 
mediastinal  tumors  are  much  more  frequently  attended 
by  enlargement  and  bulging  of  the  chest  wall. 

Distinct  physical  signs  can  usually  be  obtained  earlier 
in  mediastinal  than  in  glandular  disease. 

In  thoracic  aneurism,  also,  the  early  symptoms  are 
those  connected  with  the  circulation,  while  respiratory 
disturbances,  both  subjective  and  physical,  are  developed 
late.  The  arterial  murmur,  aneurismal  bruit,  with  a 
thrill  and  heaving  impulse  on  palpation,  is  a  valuable 
point  of  differentiation.  In  aneurism  the  area  of  dul- 
ness increases  along  the  course  of  the  artery  or  rises  into 
the  neck,  while  in  bronchial-gland  enlargement  it  is  more 
fixed,  increases  less  laterally,  and  is  more  common  behind 
than  anteriorly.  Diminution  and  delay  of  the  radial 
pulse  upon  one  side  and  cardiac  hypertrophy  are  occa- 
sional symptoms  of  thoracic  aneurism. 

Erosion  of  the  sternum,  so  frequent  with  aortic  aneu- 
rism, does  not  result  from  disease  of  the  bronchial  glands. 
Prognosis.— The  most  important  element  in  prognosis 
will  always  be  the  nature  of  the  pathological  process. 

Malignant  disease  here,  as  elsewhere,  terminates  fatally, 
and  tuberculosis  will  have  a  similar  ending.  Syphilitic 
growths,  simple  enlargements  of  scrofulous  origin,  and 
subacute  inflammatory  processes  may  often  be  arrested 
and  a  practical  cure  effected  when  the  nature  of  the  dis- 
ease can  be  recognized  early.  In  such  cases  the  extent 
of  the  growth,  the  rapidity  with  which  it  is  extending, 
and  its  relations  to  and  effects  upon  adjacent  tissue  must 
form  the  basis  of  any  prognosis.  The  more  serious  com- 
plications are  those  arising  from  implication  of  the  laryn- 
geal nerves  and  obstruction  of  the  vessels.  Glandular 
abscesses  which  open  into  bronchial  tubes  may  be  fol- 
lowed by  recovery,  but  are  more  frequently  fatal,  either 
immediately  or  from  prolonged  suppuration  and  ex- 
haustion. ^ ,  , 
Tkeatment.— The  cases  in  which  treatment  has  provea 
distinctly  effective  have  been  simple  chronic  enlarge- 
ments. The  iodides,  with  iron  and  cod-hver  oil  inter- 
nally, and  counter-irritation  between  the  scapulae,  have 
been  the  most  successful  measures  employed.  1  he  iron 
and  iodine  may  be  given  separately  or  in  combination 
For  syphilitic  cases,  in  which  large  doses  of  iodide  are 
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required,  the  former  method  is  to  be  preferred,  but  in 
scrofulous  disease  the  syrup  of  the  iodide  of  iron  may  be 
given  with  equally  good  results. 

Cod-liver  oil  is  always  a  valuable  remedy,  and  espe- 
cially so  with  children  and  in  the  lymphatic  diathesis. 
Even  cases  of  tuberculosis  may  be  delayed  and  greatly 
benefited  for  a  time  by  its  use,  and,  whatever  the  nature 
of  the  disease,  the  oil  may  be  employed  with  success  for 
its  general  nutritive  effect. 

The  persistent  use  of  small  (gr.  j\i  to  ^y  doses  of  the 
bichloride  of  mercury  has  occasionally  benefited  some 
cases  even  when  no  syphilitic  element  was  present,  and 
this  plan  may  be  tried  when  the  iodides  are  unavailing. 

Counter-irritation  over  the  seat  of  the  disease  is  always 
of  decided  value.  It  may  be  obtained  by  the  use  of  any 
of  the  more  jjersistent  counter-irritants,  as  the  tincture 
of  iodine,  iodine  liniment,  blisters,  or  the  actual  cautery. 

The  special  symptoms  reqviire  palliative  treatment. 

The  cough  is  seldom  relieved  by  expectorants,  and  is 
best  controlled  by  sedatives  and  antispasmodics.  Co- 
deine, heroine,  morphine,  and  chloroform  inhalations,  in 
the  spasmodic  form,  are  the  most  certain  in  their  effects, 
but  the  bromides,  belladonna,  Hoffman's  anodyne,  or 
chlorodyne  are  of  value,  and  may  suffice  in  some  in- 
stances. 

Pain  is  best  relieved  by  anodyne  lotions,  and  when 
severe  by  hypodermics  of  morphine.  For  local  applica- 
tions, laudanum,  belladonna,  chloroform,  or  camphorated 
liniments  may  be  employed. 

Dyspnoea  is  more  safely  relieved  by  chloroform  inhala- 
tions and  the  ethereal  preparations  than  by  opium  or 
other  narcotics. 

The  enforcement  of  general  hygienic  and  tonic  meas- 
ures will  greatly  increase  the  efficacy  of  any  form  of 
treatment.  Charles  E.  Quimby. 

LUNGS,  DISEASES  OF:  BRONCHIAL  PNEUMONIA. 

See  Pneumonia,  Bronchial. 

LUNGS,    DISEASES   OF:    CHRONIC    PNEUMONIA. 

See  Pneumonia,  Chronic. 

LUNGS,  DISEASES  OF:  EMPHYSEMA.  See  Em- 
physema of  the  Lungs. 

LUNGS,  DISEASES  OF:  GANGRENE.— Gangrene  of 
the  lung  takes  place  whenever  the  nutrient  circulation  in 
a  given  area  is  interrupted.  It  does  not  follow  directly 
upon  obstruction  of  the  functional  vessels,  although 
obliteration  of  a  considerable  branch  of  the  pulmonary 
artery  may  afford  a  nidus  for  putrefactive  germs,  and 
thus  entail  gangrene  as  a  secondary  result.  In  a  con- 
siderable proportion  of  cases  it  occurs  as  a  complication 
of  pneumonia,  the  intensity  of  the  infection  at  a  particu- 
lar point  being  such  as  to  compromise  the  vessels  that 
feed  the  tissues  of  the  lung.  If  pneumonia  were  an  "  in- 
flammation "  of  the  lung  substance,  inducing  such  a  dis- 
turbance of  nutrition  as  the  amount  of  exudation  implies, 
gangrene  would  be  the  issue  in  every  case. 

Etiology.— Gangrene  appears  as  the  initial  local  con- 
dition in  many  forms  of  infectious  disease.  It  may  occur 
in  the  course  of  any  debilitating  disease  or  during  con- 
valescence from  protracted  fever.  It  is  an  occasional 
event  m  nearly  all  of  the  exanthemata,  and  also  in  dia- 
betes mellitus.  It  is  observed  frequently  in  aspiration 
pneumonia,  putrefactive  material  having  been  implanted 
m  the  air  passages  (Osier*). 

The  putrid  contents  of  bronchiectatic  cavities  may  in- 
duce gangrene  in  neighboring  parts  of  the  lung.  The 
breaking  down  of  cancerous  growths  communicating 
with  the  air  passages  may  produce  a  like  effect.  Some- 
times there  is  no  assignable  cause.  Embolism  of  a  bron- 
chial artery,  which  would  be  easily  overlooked,  might 
explain  some  of  the  cases. 

Pathology.— Two  forms  of  pulmonary  gangrene  are 
described,  the  diffuse  and  the  circumscribed.  The  former 
may  take  in  a  large  area  of  lung.     It  is  more  common 


*  "  Practice  of  Medicine." 


in  the  lower  lobe,  and  in  the  outer  portions  of  the  lung- 
rather  than  in  the  centre.  It  tends  to  form  an  irregular- 
cavity  with  ragged  and  sloughy  contour.  The  putrid 
tissue  is  dark  green  in  color,  approaching  black,  and  it 
drips  with  a  greenish  and  exceedingly  ill-smelling  fluid. 
Surrounding  this  gangrenous  area  is  one  of  intense  con- 
gestion, and  the  lung  beyond  this  is  cedematous.  The 
bronchial  membrane  throughout  the  entire  lobe  is  infected 
by  the  ichorous  fluid  passing  over  its  surface  and  is  in- 
tensely congested  and  covered  with  muco-purulent  ma- 
terial. 

The  destruction  of  tissue  is  likely  to  lay  open  vessels 
of  considerable  size,  and  sudden  and  profuse  hemorrhage 
may  occur.  The  pleura  may  be  perforated,  and,  its  cavity 
being  infected  with  germs  of  the  most  virulent  character, 
the  pleurisy  which  follows  is  rapidly  fatal. 

From  the  gangrenous  focus  extensive  embolic  processes 
may  occur,  resulting  in  secondary  abscesses  in  different 
localities. 

In  the  circumscribed  form  the  destruction  of  tissues  is 
not  so  widespread,  and  the  resulting  cavities  are  raor& 
sharply  defined.  This  form  is  most  likely  to  occur  in  the 
course  of  lobar  pneumonia,  when  the  bacteria  of  putre- 
faction will  usually  be  found  associated  with  the  pneu- 
mococcus.  It  is  this  association  probably  which  gives 
increased  virulence  to  the  infection  and  induces  stoppage 
of  a  branch  of  the  bronchial  artery. 

CouKSE  OF  THE  DISEASE.— The  acccssion  of  gangrene 
is  usually  announced  by  the  fetid  character  of  the  breath. 
The  odor  is  pungent  and  peculiarly  sickening,  and  per- 
vades the  room  and  sometimes  the  whole  house,  making^ 
it  almost  intolerable  for  the  attendants.  This  is  soon 
followed  by  a  greenish-black  putrid  expectoration  con- 
taining shreds  of  lung  tissue  and  particles  of  a  more  solid 
material.  The  lighter  portions  rise  to  the  surface,  form- 
ing a  greasy  layer  in  which  the  microscope  shows  abun- 
dant crystals  of  fatty  acids.  The  heavier  detritus,  includ- 
ing elastic  fibres  from  the  broken-down  tissues,  sinks  to 
the  bottom,  and  between  these  two  layers  is  a  watery 
stratum  of  a  greenish  color.  The  quantity  of  expectora- 
tion is  large,  amounting  to  ten  or  even  twenty  ounces  in 
twenty-four  hours.  There  may  be,  however,  small  foci 
of  gangrene  discovered  post  mortem  which  have  not 
communicated  with  a  bronchial  tube,  and  consequently 
have  not  been  accompanied  by  fetid  breath  (Osier). 

The  physical  signs  are  those  of  infiltrated  lung  tissue 
combined  with  those  of  a  cavity.  Cavernous  respiration 
may  be  modified  by  the  shreddy  character  of  the  walls, 
and  usually  lacks  the  distinct  qualitv  met  with  in  tuber- 
culous excavations  with  rigid  boundaries.  Small  circum- 
scribed areas  may  present  no  definite  physical  signs  other 
than  those  of  bronchial  infection. 

Fever  of  a  moderate  degree  and  variable  in  its  course 
is  usually  present,  but  in  encapsulated  cases  there  may 
be  no  rise  of  temperature.  The  absorption  of  infective 
material  may  give  rise  to  typhoidal  symptoms. 

Irritation  of  the  stomach  and  intestines  is  apt  to  arise 
from  swallowing  putriti  matter  coughed  up  from  the 
lung.  Secondary  abscesses  mav  occur,  especially  in  the 
brain.  "  •' 

The  DIAGNOSIS  is  principally  from  fetid  "bronchitis." 
In  the  latter  the  fetor  is  not  so  extreme,  and  the  expec- 
toration does  not  contain  shreds  of  lung  tissue.  The 
affection  is  also  not  so  acute  and  produces  less  constitu- 
tional disturbance.  The  secondary  infections  at  distant 
points  are  absent. 

In  some  cases  of  small  encapsulated  foci  the  diagnosis  is 
extremely  ditHcult  and  may  be  possible  only  at  autopsy. 

Prognosis.— Gangrene  of  the  lung  when  extensive  is 
generally  fatal.  Death  may  be  the  result  of  sepsis  from 
absorption  of  gangrenous  material;  of  a  rupture  into 
the  pleura,  pericardium,  or  peritoneum;  of  hemorrhage ; 
or  ot  an  exhausting  infective  diarrhoea.  Occasionally 
even  a  large  cavity  heals  completely,  and  the  patient  re- 
covers.    According  to  Striimpell,*  in  encapsulated  cases 
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the  question  of  recovery  or  death  may  not  be  determined 
for  months  or  even  years.  Small  foci  may  be  discovered 
at  autopsy  which  have  not  been  suspected  during  life. 

Treatment.— As  to  treatment,  much  may  be  done  in 
the  way  of  prophylaxis  in  cases  in  which  there  is  special 
danger  of  aspiration  pneumonia,  as,  for  example,  in  the 
insane  and  in  the  subjects  of  bulbar  paralysis,  and  in  re- 
covering from  ansBsthesia.  Care  in  the  selection,  prepa- 
ration, and  administration  of  the  food  in  such  cases  will 
greatly  lessen  the  liability  of  foreign  matter  being  drawn 
into  the  air  passages. 

When  the  disease  is  actually  present  every  effort  should 
be  made  to  keep  up  the  strength  of  the  patient,  as  in  this 
lies  our  principal  hope.  Concentrated  liquid  food  and 
alcoholic  stimulants  will  be  required.  Quinine,  strych- 
nine, and  carbonate  of  ammonia  will  be  useful.  Anti- 
septic remedies  that  are  ehminated  through  the  lungs 
promise  more  than  any  other  form  of  medication.  Among 
these  are  creosote,  creosotal,  turpentine,  carbolic  acid. 

Inhalations  of  various  antiseptics  are  usually  employed, 
but  it  is  difficult  to  make  them  penetrate  into  the  affected 
portion  of  the  lung. 

Creosote,  eucalyptol,  menthol,  iodine,  bromine,  formal- 
dehyde have  been  recomaiended,  but  they  exert  their 
effect  mucli  more  upon  the  healthy  than  upon  the  dis- 
eased areas,  and  unless  greatly  diluted  will  cause  irritation 
which  may  be  hurtful  out  of  proportion  to  the  good  the 
inhalations  accomplish.  Inhalations  of  pure  oxygen  are 
indicated  aside  from  any  effect  in  relieving  dyspnoea,  as 
oxygen  locally  applied  has  been  proved  useful  in  im- 
proving the  nutrition  of  foul,  sloughing  surfaces.* 

Sheets  dampened  with  solutions  of  deodorizing  sub- 
stances, such  as  the  chlorides,  and  hung  about  the  room, 
will  relieve  in  a  measure  the  sickening  fetor  of  the  atmos- 
phere, and  contribute  to  the  comfort  of  the  attendants 
as  well  as  of  the  patient. 

There  may  be  room  for  possible  benefit  from  surgical 
interference,  pai'ticularly  in  protracted  cases.f 

Andrew  li.  Smith. 

LUNGS,  DISEASES    OF:    HYPER/EMIA.— There  are 

two  kinds  of  congestion,  active  and  passive. 

1.  Active  Congestion  of  the  lungs  is  a  condition  con- 
cerning which  there  is  not  a  unanimity  of  opinion.  Osier 
and  other  American  and  English  authors  believe  that  it 
is  simply  part  and  parcel  of  some  other  inflammatory  dis- 
ease of  the  lungs,  such  as  pneumonia,  bronchitis,  tuber- 
culosis, pleurisy,  etc. 

Acute  congestion  of  the  lungs  and  congestive  chills 
were  once  familiar  diagnoses.  We  now  know  that  they 
are  usually  the  initial  symptoms  of  some  acute  infectious 
process,  such  as  pneumonia.  A  case  in  point  has  recently 
come  under  my  observation.  An  extremely  severe  chill 
followed  by  high  ifever  was  called  a  congestive  chill.  In 
a  few  hours  distinct  signs  of  pneumonia  were  present, 
with  diplococci  in  the  sputum.  The  disease,  however, 
aborted  in  from  twenty -four  to  thirty-six  hours.  Such  a 
case  would  be  termed  acute  congestion  by  the  French 
writers,  who  give  this  condition  the  dignity  of  a  disease 
per  se  (maladie  de  Woillez).  They  describe  a  definite 
symptomatology,  such  as  initial  chill,  pain  in  the  side, 
cough,  dypsnoea,  and  slight  elevation  of  temperature, 
lOr-103^  F.  The  physical  signs  are  indefinite,  such  as 
impaired  resonance,  weak  vesicular  or  blowing  breathing, 
with  crackling  rSles.  These  signs,  however,  can  all  be 
associated  with  just  such  anomalous  cases  of  pneumonia 
as  above  mentioned.  In  many  epidemics  these  larval 
cases  are  common. 

It  is  stated  by  some  authors  that  a  rapidly  fatal  con- 
gestion may  follow  extreme  exertioji,  or  exposure  to  ex- 
cessive heat  or  cold.  Leuf  reports  cases  in  which,  in 
association  with  drunkenness,  exposure,  and  cold,  death 
occurred  suddenly,  or  within  twenty-four  hours;  post 
mortem  an  extreme  congestion  was  the  only  pathological 
condition  found. 
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2.  Passim  Hypermmia  or  Congestion.— Th&K  are  two 
forms:  {a)  Mechanical;  (b)  hypostatic. 

MechanicaL—mioXogy.  In  the  passive  form  there  is 
an  excess  of  venous  blood  in  the  lungs  due  to  obstruc- 
tion to  the  flow  of  blood  into  the  heart,  Mechanically 
this  results  from  the  presence  of  chronic  valvular  lesions 
of  the  heart  in  which  incompensation  has  taken  place. 
Lesions  on  both  sides  may  produce  this  result.  It  will 
also  occur  in  myocardial  degeneration  with  incompen- 
sation and  the  development  of  relative  insufficiencies. 
Emphysema  may  also  be  responsible  for  this  condition. 
Brown  induration  of  the  lungs  is  a  sequel.  Osier  de- 
scribes such  a  lung  as  voluminous,  russet-brown  in  color, 
cutting  and  tearing  with  great  resistance.  On  section,  it 
shows  at  first  a  brownish-red  tinge,  and  then  the  cut  sur- 
face, exposed  to  the  air,  becomes  rapidly  of  a  vivid  red 
color  from  oxidation  of  the  abundant  hsBmoglobin.  His- 
tologically, it  is  characterized  by  (as)  great  distention  of 
the  alveolar  capillaries ;  (J)  increase  of  the  connective- 
tissue  elements  of  the  lungs;  (c)  the  presence,  in  the 
alveolar  walls,  of  many  cells  containing  altered  blood 
pigment;  and  {d)  the  presence,  in  the  alveoli,  of  numer- 
ous epithelial  cells  containing  blood  pigment  in  all  stages 
of  alteration,  which  are  also  found  in  great  numbers  in 
the  sputum. 

The  presence  of  tumors  may  cause  a  local  congestion. 

The  symptoms  of  this  passive  form  develop  with  in- 
compensation and  are  dyspnoBa,  cough,  expectoration, 
etc. 

(J)  Hypostatic  Congestion. — In  conditions  of  great  weak- 
ness of  the  heart,  such  as  follow  the  various  acute  fevers, 
anaemias,  cachexias.  Blight's  disease,  prolonged  coma, 
etc.,  there  is  a  transudation  of  serum  from  the  blood- 
vessels into  the  dependent  tissues  of  the  body.  This  is 
of  course  favored  by  gravity,  but  is  not  essentially  de- 
pendent upon  it,  since  a  healthy  man  may  be  in  bed  for 
weeks  without  its  development.  If  the  thorax  of  such  a 
patient  be  examined  there  will  be  found,  posteriorly  and 
in  the  axilla;,  impaired  resonance,  feeble  breath  sounds, 
and  numerous  crackling  rales.  The  tactile  fremitus  is. 
perhaps  somewhat  diminished.  When  the  transudation 
is  extensive  and  of  long  duration  the  dulness  may  be- 
come marked,  with  weak  blowing  breathing ;  it  is  now 
termed  hypostatic  pneumonia.  This  condition  is  usually 
a  part  of  a  more  general  transudation  of  serum.  It  must 
be  distinguished  from  atelectasis,  since  in  all  inactive 
individuals  fine  crackling  rtles  are  frequently  heard  at 
the  lower  borders  of  the  lungs.  Hydrothorax  and  pneu- 
monia must  also  be  excluded.  There  are  no  special 
symptoms  of  this  condition  and  it  is  often  discovered 
only  by  careful  examination. 

Osier  refers  to  the  forms  of  passive  congestion  which 
occur  in  injury  to  and  diseases  of  the  brain.  In  pro- 
longed coma  there  may  be  an  association  of  patches  of 
consolidation  along  with  the  congestion,  due  to  the  aspira- 
tion of  particles  of  food. 

Pathology.  The  posterior  portion  of  the  lung  is  dark 
in  color  and  engorged  with  blood  and  serum;  part  of  it 
may  even  sink  in  water,  when  it  is  termed  splenization, 
or  hypostatic  pneumonia. 

Treatment.  This  consists  in  the  treatment  of  the 
primary  disease;  with  its  improvement  the  signs  and 
symptoms  of  the  congestion  disappear.  If  the  symp- 
toms are  severe^and  are  secondary  to  incompensated  val- 
vular affections,  venesection,  with  the  removal  of  from 
twenty  to  thirty  ounces  of  blood,  may  reduce  the  conges- 
tion and  relieve  the  right  heart.        James  Rae  ArneiU. 

LUNGS,  DISEASES  OF:    INFARCTION— Infarction 

{in,  aad  fioreire,  to  stuff)  of  the  lung  consists  in  a  "hemor- 
rhagic engorgement "  of  a  circumscribed  area  of  pulmo- 
nary tissue.  Although  first  classically  described  by 
Laennec  in  1819,  it  appears  that  the  condition  was  char- 
acterized by  him  as  that  of  an  apoplectic  area,  being 
compared  to  cerebral  apoplexy.  Laennec  dwelt  upon 
the  venous  thrombosis  in  such  cases,  apparently  disre- 
garding completely  the  arterial  occlusion  upon  which 
now  so  much  stress  is  laid. 
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Pathology  and  Pathogenesis. — Pulmonary  infarcts 
are  found  usually  in  the  lower  lobe  of  the  right  lung 
when  no  previous  disease,  such  as  pleurisy,  previous  in- 
farction, etc.,  has  weakened  the  strength  of  the  stream  in 
the  right  pulmonary  artery.  The  gross  appearances  of 
pulmonary  infarcts  are  generally  characteristic.  While 
they  vary  somewhat  in  shape  and  position,  yet  it  may  be 
said  tliat  they  are  chiefly  wedge-shaped  and  peripherally 
situated.  The  apex  of  the  wedge  is  embedded  in  prac- 
tically normal  pulmonary  tissue,  while  the  base  is  at  the 
pleural  surface  of  the  lung,  presenting  an  area  of  dark 
red  or  purplish  color,  somewhat  elevated  above  the  sur- 
rounding parts.  Some  infarcts  are  conical  and  many  of 
these  are  found  deep  in  the  lung  substance. 

When  recently  formed,  infarcts  are  hard  and  swollen 
and  sharply  defined,  and  on  section  the  surface  is  smooth 
or  slightly  granular  and  of  a  deep,  dark  red  or  purple 
color,  with  an  appearance  often  of  a  dense  blood  clot.  It 
is  rare  to  find  but  a  single  infarction  of  the  lung.  They 
are  usually  multiple.  In  size  they  vary  within  wide 
limits,  although  it  may  be  said  that  they  are  generally 
from  one  to  four  cubic  inches  in  measurement;  they  have, 
however,  been  described  as  occupying  the  greater  part 
or  the  whole  of  one  lobe. 

When  examined  microscopically  the  tissues  within  the 
area  of  infarction  are  found  filled  or  stuffed  with  blood, 
the  capillaries  engorged,  and  the  air  cells  distended  with 
red  corpuscles;  some  of  the  vessels,  however,  may  be 
quite  empty.  The  bronchi  are  often  seen  more  or  less 
filled  with  a  flaky  substance  in  which  blood  and  epithelial 
cells  in  various  stages  of  disintegration  may  be  found. 
When  subjected  to  a  staining  process,  the  signs  of  necrosis 
are  observed  in  the  failure  of  cells  and  nuclei  to  stain 
normally.  This  is  often  first  seen  about  the  centre  of  the 
infarct.  In  the  older  infarcts  the  hyaline  thrombi  of  vojj 
Recklinghausen,  by  whom  they  were  regarded  as  causa- 
tive factors,  are  seen  in  greater  or  less  numbers,  while 
fibrin  is  present  in  abundance.  The  vessels  of  the  pleura 
are  also  greatly  congested  in  many  specimens,  and  iu  the 
pleura  itself  signs  of  thickening  with,  inflammatory  exu- 
date are  common. 

After  Laennec,  Cruveilhier  explained  infarction  in  the 
lung  by  attributing  it  to  a  primary  inflammation  of  the 
vessels,  chiefly  the  venous  capillaries,  and  accounted  for 
all  clots  or  coagula  within  the  vessels  upon  this  ground. 
It  remained  for  Virchow,  several  years  later,  to  refer 
these  changes,  included  under  the  term  "infarction,"  to 
disturbances  of  circulation  induced  by  embolism  or  throm- 
bosis. At  the  same  time  it  appears  that  Virchow  left  the 
question  of  the  relationship  between  embolus  and  infarc- 
tion an  open  one,  although  it  would  appear  from  certain 
comparisons  made  that,  in  the  great  majority  of  cases  at 
least,  he  regarded  this  relationship  as  one  of  cause  and 
effect. 

From  the  time  when  these  views  were  set  forth  {i.e., 
about  1856)  until  even  the  present,  hemorrhagic  pulmo- 
nary infarction,  so  far  as  its  relation  to  embolism  and 
thrombosis  is  concerned,  has  been  under  discussion  and 
many  views  have  been  advanced. 

The  following  are  the  most  important  of  these :  Cohn- 
heim,  alone  and  with  Litten,  came  to  the  conclusion,  on 
experimental  grounds,  that  the  pulmonary  artery  be- 
longed to  that  group  of  arteries  in  different  organs  known 
as  end  arteries,  and  that  occlusion  of  such  arteries  was 
especially  favorable  to  the  formation  of  infarcts  of  the 
hemorrhagic  variety.  The  vessel  wall,  thus  robbed  of  its 
nourishment,  permitted  the  blood  which  came  as  a  ve- 
nous reflux  to  pass  through  it  and  out  into  the  tissues. 
Hence  venous  reflux  and  occlusion  of  an  end  artery  con- 
stituted the  main  points  in  this  view. 

In  an  article  published  in  1891,  P.  Grawitz  maintained 
that  in  order  to  induce  or  to  have  induced  in  the  lung  the 
condition  of  infarction,  an  abnoi-mal  condition'of  the  pul- 
monary tissue  must  be  present,  such  as  the  brown  indura- 
tion of  heart  failure,  inflammation  of  the  lungs,  chronic 
bronchitis,  etc.  Grawitz  found  the  blood-vessels  which 
he  regarded  as  the  source  of  the  hemorrhage,  in  the  newly 
organized  and  vascularized  tissue  Incident  to  chronic 


bronchitis,  that  is,  in  peribronchial,  subpleural,  and  inter- 
lobular fibrous  tissue.  Given,  then,  such  a  state  of  lung 
tissue  with  a  disease  of  the  heart,  such  as  mitral  regurgi- 
tation or  stenosis,  and  all  the  conditions  were  fulfilled  for 
a  hemorrhagic  infarct.  And  should  such  an  infarct  be 
found  with  an  embolus  in  the  artery  leading  thereto,  he 
would  say,  "an  infarct  in  spite  of  the  embolus." 

Gsell,  in  his  work  published  in  1895,  maintains  that 
typical  hemorrhagic  infarcts  may  result  from  emboli  in 
some  branch  of  the  pulmonary  artery,  but  that  they  are 
much  more  likely  to  occur,  and  to  occur  in  greater  num- 
bers, when  there  is  an  abnormal  condition  in  the  pulmo- 
nary tissue,  as  hypersemia,  atelectasis,  etc. 

Some  of  the  above-mentioned  observers,  together  with 
several  others,  attempted  a  solution  of  this  question  from 
the  experimental  side  with  various  and  hence  confusing 
results.  PujinaHii,  in  1898,  published  the  results  of  his 
researches,  which  included  experiments  upon  eighteen 
dogs  and  five  cats.  In  addition  to  these  he  carefully  ex- 
amined thirteen  cases  of  infarct  of  the  lungs  found  in  the 
human  subject.  This  very  careful  study  resulted  in 
establishing  beyond  doubt  that  a  pulmonary  infarct  is  a 
consequence  of  circulatory  disturbances  in  the  capillaries 
in  certain  areas.  This  occurs  in  many  instances  as  a 
result  of  emboli  occluding  branches  of  the  pulmonary 
artery,  even  in  a  healthy  lung.  There  are  certain  condi- 
tions, however,  which  aid  in  bringing  about  these  circu- 
latory disturbances. 

It  has  been  seen  from  the  above  cursorj'  review  of  this 
part  of  the  subject  that  much  interest  has  centred  about 
embolism  as  a  causative  factor;  and  that  both  experi- 
mentally and  clinically  embolism  is  established  as  a  cause 
of  pulmonary  infarction.  The  evidence  is  not  so  clear, 
however,  when  one  turns  for  proof  of  those  other  causes 
of  infarction,  viz.,  thrombosis  of  the  pulmonary  artery 
and  the  occlusion  of  a  terminal  bronchus,  bringing  about 
atelectasis. 

It  must  be  admitted  that  thrombosis  of  the  pulmonary 
artery  may  occur  apart  from  embolic  processes ;  but,  ac- 
cording to  the  present  consensus  of  opinion,  this  is  not  a 
common  finding.  Thrombosis  of  this  vessel,  when  found 
imder  such  conditions,  may  be  said  to  fall  under  one  of 
the  following  classes : 

1.  Hemorrhage  between  the  adventitia  and  the  media, 
occurring  as  a  result  of  pulmonary  disease  to  which  the 
arterial  change  is  secondary  ;  or  a  primary  hemorrhage  in 
this  vessel,  resulting  in  an  occlusion  of  its  lumen  through 
pressure  upon  the  media. 

2.  Endarteritis,  or  fatty  degeneration  of  the  artery. 

3.  Chronic  lymphadenitis  involving  the  vessel  walls. 
Atelectasis  acts  but  rarely  as  a  cause  of  infarction. 

When  it  does  so  it  is  doubtless  through  the  absorption  of 
air  and  the  resulting  alterations  in  blood  pressure  in  the 
affected  part,  whereby  some  blood  is  extravasated  into 
the  tissues.  There  is  reason  to  question  this  mode  of 
prodiiction,  or,  even  accepting  this  as  a  cause  of  hemor- 
rhage, to  disregard  such  hemorrhages  as  those  of  infarc- 
tion, 

Before  leaving  this  part  of  the  subject,  we  must  con- 
sider the  source  of  the  blood  in  pulmonary  infarction,  as 
well  as  the  mode  by  which  it  gets  into  the  tissues.  We 
have  already  referred  to  the  view  expressed  by  Grawitz, 
who  maintains  that  tlie  newly  vascularized  tissue  formed 
as  a  result  of  pulmonary  disease  gives  rise  to  the  hemor- 
rhage. The  vessels  in  this  tissue  rupture  under  increased 
pressure. 

Hamilton,  of  Aberdeen,  scornfully  dealing  with  the 
embolic  theory  of  infarction,  states  that  the  blood  gushes 
out  of  the  overdistended  pulmonary  capillaries  in  heart 
disease  and  takes  the  characteristic  wedge  shape  because 
it  is  effused  into  a  certain  space  corresponding,  not  to 
the  distribution  of  a  terminal  artery  at  all,  but  to  a  group 
of  alveoli  about  a  terminal  bronchus. 

Earlier  writers  upon  this  subject  would  account  for 
the  hemorrhagic  cha^racter  of  the  infarct  by  a  reflux  of 
blood  in  the  veins  of  the  affected  part;  but,  in  more  re- 
cent times,  this  view  has  been  set  aside  by  careful  experi- 
ments and  close  observation.     Regurgitation  does  not 
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-take  place  through  the  veins.  Tlie  capillaries,  alons 
with  any  arterial  anastomoses,  supply  the  blood  and  the 
Ted  cells  pass  out  by  diapedesis  which,  as  Welch  has 
pointed  out,  is  greatly  favored  by  slowing  and  stagna- 
tion of  the  blood  current  and  a  high  intracapillary  and 
intravenous  pressure. 

Classification.— Pulmonary  infarcts  are  usually  red 
or  hemorrhagic.  It  is  r§tre  that,an  opportunity  is  afforded 
one  of  studying  an  anajmic  or  white  infarct  of  the  lung 
although  It  does  occur.  Freyberger's  report,  published 
in  1898,  presents  a  good  example  of  this  variety.  It  is 
his  view,  as  the  lung  in  his  case  contained  in  all  twenty- 
two  infarcts,  and  but  one  of  them  was  white  or  nearly 
so,  that  this  was  the  last  one  formed ;  and,  as  the  patient 
died  a  lingering  death,  the  circulation  had  become  so  weak 
that  anastomoses  could  not  be  established.  The  writer 
suggests,  partly  as  a  result  of  a  study  of  this  observation, 
that,  at  the  first  instant  or  so  of  formation,  all  pulmonary 
infarcts  are  anaBmic. 

Changes  in  Infarcts.— One  rarely  finds  in  the  lungs 
signs  which  one  must  regard  as  those  marking  the  site 
of  a  former  infarct.  However,  such  are  occasionally  dis- 
covered, a  small  fibrous  pigmented  scar  being  the  only 
evidence  of  former  circulatory  disturbances.  There 
seems  to  be  little  doubt  but  that  the  smallest  may  undergo 
resolution,  yet  the  larger  ones  rarely  do.  They  may  be- 
come organized  in  part  or  again  gangrene  may  result  or 
an  abscess  may  form  in  the  area  of  infarction  and  subse- 
quent infection.  In  a  lung  taken  from  the  body  of  a  per- 
.soa  dead  from  cardiac  disease,  and  examined  while  this 
article  was  irl  preparation,  a  deep  red,  wedge-shaped  area, 
fluctuating  and  very  soft  to  the  touch,  was  discovered 
near  the  apex  of  the  right  upper  lobe.  When  this  portion 
■of  the  lung  was  cut  into  it  was  found  to  contain  a  dark 
brownish  fluid — the  liquefied  infarction  clot.  Leading 
up  to  it  a  branch  of  the  pulmonary  artery  was  occluded 
by  a  small  embolus.  The  right  auricle  contained  a  throm- 
bus. 

Conditions  Favoring  Infarction. — From  what  has  been 
already  stated  it  may  be  concluded  that  cardiac  dis- 
ease, in  which  the  pulmonary  circulation  is  abnormally 
altered,  favors  infarction.  There  is  a  heightened  ve- 
nous and  capillary  pressure  under  such  circumstances. 
Then  again,  thrombi  not  infrequently  are  found  in  the 
right  auricle.  Chronic  pulmonary  disease  may  also 
he  induced  by  the  cardiac  state.  Thrombosis  in  the 
■systemic  veins,  from  any  cause,  may  give  rise  to  the 
pulmonary  affection.  Diseased  conditions  in  the  pul- 
monary artery  itself,  rapidly  inducing  thrombosis,  favor 
infarction. 

It  must  be  'borne  in  mind  that  embolism  and  throm- 
bosis may  each  take  place  in  the  branches  of  the  pul- 
monary artery  without  infarction  occurring.  In  one 
■case  infarction  does  not  occur,  as  the  circulation  is 
■completely  established,  while  in  the  other  death  may 
quickly  supervene,  affording  no  occasion  for  such 
•changes. 

Symptoms  and  Sjgns. — In  many  cases  there  are  no 
clinical  features  whatever  to  denote  the  pulmonary 
changes  incident  to  infarction.  Intense  thoracic  pain 
with  pronounced  dyspncea  may  usher  in  the  closing  scene 
of  a  case  of  chronic  cardiac  disease  or  one  of  venous 
thrombosis.  Such  cases  terminate  with  signs  of  asphyxia 
or  syncope.  In  other  cases  partial  recovery  may  follow 
the  alarming  and  distressing  onset  and  in  a  short  time — 
the  space  of  a  few  hours — dark  red  blood  may  be  expec- 
torated. Of  thirty-seven  patients  dying  with  pulmonary 
infarction  in  the  Royal  Victoria  Hospital,  only  fifteen 
expectorated  blood.  The  temperature  usually  remains 
undisturbed,  but  later  it  may  become  febrile  as  a  result 
of  the  process  of  gangrene  or  abscess  formation.  Pain 
in  the  side  is  often  complained  of,  while  a  pleural  friction 
sound  may  mark  more  definitely  the  site  of  infarct.  Dul- 
ness  on  percussion  and  blowing  breathing  are  often  pres- 
ent. Fine  moist  rSles  may  be  heard.  The  breath  sounds 
may  be  absent. 

Diagnosis.— The  greater  number  of  pulmonary  infarcts 
are  latent.     Of  thirty-seven  cases  showing  this  condition 

Vol.  v.— 38 


liungs. 
I.  nogs. 


in  the  lungs  at  autopsy  in  the  Royal  Victoria  Hospital 
only  tour  were  recognized  definitely  before  death  Sud- 
den and  severe  dyspno3a  was  noticed  in  four,  while  pain 
over  the  region  of  the  infarct  was  felt  in  two  cases 

One  must  exclude  asthma,  coronary-artery  disease  and 
pneumonia.  As  a  rule  this  is  not  difficult.  The  history 
and  the  course,  and,  in  the  case  of  asthma  especially  the 
physical  signs,  are  characteristic. 

Prognosis.— Much  depends  upon  the  extent  of  the  in- 
tarct,  the  condition  of  the  heart  and  lungs,  and  the  pos- 
sibility of  recurrence  in  other  parts. 

Teeatment.— A  word  in  this  connection  may  be  said 
regarding  prophylaxis.  There  can  be  but  little  doubt 
that  early  or  violent  movement  of  a  limb  whose  vein  is 
thrombosed,  or  massage  over  such  an  obsti-uction,  may 
occasion  embolism.  Hence  the  necessity  of  an  intelligent 
and  careful  treatment  of  such  cases.  Well  advanced  in- 
volution of  the  parturient  uterus  should  be  secured  be- 
fore the  patient  is  allowed  to  get  out  of  bed  and  move 
around.  One  must  seek  to  maintain  the  compensation 
of  the  heart  in  cases  of  endocarditis.  Since  so  little  can 
be  done  by  active  treatment  of  infarction,  the  object 
should  be  to  prevent  its  occurrence. 

In  addition  to  these  measures  for  prevention,  treatment 
consists  in  but  little  more  than  tlie  relief  of  symptoms  and 
chiefly  that  of  pain.  William  Fawcett  Hamilton. 
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LUNGS,  DISEASES  OF: 

Pneumonia,  Lobar. 

LUNGS,  DISEASES  OF:  CEDEMA.— Etiology.— This 

occurs  in  practically  the  same  diseases  as  does  passive 
congestion.  The  two  conditions  have  much  in  common. 
When  occurring  in  the  neighborhood  of  inflammations, 
tubercles,  new  growths,  infarcts,  etc.,  it  is  termed  col- 
lateral adema.  It  is  a  common  complication  of  chronic 
Bright's  disease,  chronic  heart  disease,  very  severe  anae- 
mias, cachexias,  and  cerebral  affections.  The  pre-agonal 
foi-m  is  common  and  does  not.  cause  the  patient's  death, 
but  occurs  because  he  is  dying. 

Pathology. — There  is  usually  an  hydrsemic  state  of 
the  blood,  with  increased  intrapulmonary  pressure. 
Welch  thinks  that  the  essential  factor  lies  in  a  dispropor- 
tionate weakness  of  the  left  ventricle,  so  that  the  blood 
accumulates  in  the  lung  capillaries  till  transudation 
takes  place. 

The  lung  is  heavy,  pits  on  pressure,  and  the  involved 
parts  are  filled  with  serum ;  if  the  cedema  is  associated 
with  congestion  the  serum  has  a  reddish  color.  The  lung 
may  have  a  gelatinous  appearance. 

Diagnosis. — The  symptoms  are  very  indefinite  and 
cannot  be  dissociated  from  those  of  the  primary  disease ; 
there  is  perhaps  an  increase  in  the  severity  of  the  cough 
and  dyspnoea.  Large  quantities  of  sero-mucoid  fluid  are 
expectorated. 

The  physical  signs  are  not  remarkably  characteristic. 
The  presence  of  numerous  fine,  moist,  uniform  rSles  in 
the  dependent  portions  of  the  lungs,  in  association  with 
oedema  in  other  parts  of  the  body  and  secondary  to  heart  or 
kidney  disease,  is  very  suggestive  of  pulmonary  oedema. 
The  breath  sounds  are  usually  weak.  Percussion  may  be 
negative,  unless  liydrothorax  or  hypostatic  pneumonia 
is  present,  when  dulness  will  be  elicited. 

Pulmonary  oedema  may  occur  suddenly,  with  a  rapidly 
fatal  issue. 

Treatment. — It  is  that  of  the  primary  disease. 

James  Rae  Arneill. 
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LUNGS,   DISEASES   OF:    PNEUMONOKONIOSIS.— 

Definition. — Etymologioally,  pneumonokoniosis  is  a 
general  term  indicating  deposit  of  dust  within  the  pul- 
monary parenchyma.  Owing,  however,  to  the  intimate 
etiological  relations  which  such  deposit  bears  to  subse- 
quent pathological  changes,  the  term  is  commonly  used 
as  including  the  earher  stages  of  the  diseases  thus  aris- 
ing. 

Synonym. — The  specific  term  anthracosis  is  often  and, 
indeed,  usually  employed  for  the  generic  and  more  cum- 
bersome one  originally  proposed  by  Zenker. 

Classification. — As  the  pathological  processes  and 
anatomical  changes  do  not  differ  in  character,  whatever 
the  nature  of  the  foreign  matters,  the  classification  is 
based  upon  the  form  of  the  inspired  dust,  and  may  be 
extended  almost  indefinitely. 

The  more  common  forms  are  anthracosis  (av&pa^,  coal), 
due  to  a  deposit  of  coal  or  other  carbonaceous  dust;  sid- 
erosis  {aiSnpoi,  iron),  applied  to  all  metallic  dusts  as  well 
as  iron;  chalicosis  (xaki,^,  gravel),  including  the  various 
forms  of  mineral  dust ;  byssinosis  (fiiaaog,  cotton),  due  to 
cotton  or  other  vegetable  fibre ;  tabacosis,  inhalation  of 
snuff  or  tobacco  dust.  Deposits  of  any  other  form  of 
dust  may  receive  similarly  appropriate  names. 

On  account  of  the  evident  relations  which  certain  dis- 
eases bear  to  dusty  occupations  they  have  received  such 
characteristically  descriptive  names  as  miners'  or  stone- 
cutters' phthisis,  masons'  or  millers'  lung,  potters'  asth- 
ma, buffers'  consumption  (among  metal  polishers),  Shef- 
field grinders'  rot,  and  elevator  disease,  or  "  scoopers' " 
pneumonia. 

History. — Both  physiological  experiment  and  post- 
mortem examinations  have  conclusively  proved  that  for- 
eign matters  inhaled  in  fine  subdivision,  not  only  pass  to 
the  bronchial  surfaces,  but  also  reach  the  alveolar  cavi- 
ties, enter  the  pulmonary  parenchyma,  and  are  finally 
lodged  in  the  bronchial  glands.  "The  relations  of  such 
dust  deposits  to  various  forms  of  chronic  lung  disease 
have  long  been  recognized.  Hilalre  (Paris,  1845)  and 
Vernois  (Paris,  1858),  among  earlier  writers,  and  more 
recently  Michel  (Bonn,  1873),  Kuntzen  (Berlin,  1873) 
("Handb.  d.  spec.  Path.,"  Ziemssen,  Leipzig,  1874),  Roy 
(Bordeaux,  1884),  Perisse  (Bull.  Soc.  de  Med.,  Paris, 
1894),  and  others  have  described  both  the  pathological 
changes  and  the  clinical  manifestations  of  pneumonoko- 
niosis in  its  chronic  form.  We  are  indebted  to  Rochester 
(Buffalo,  N.  Y.)  for  much  of  our  knowledge  of  the  more 
sevei'e  acute  conditions.  The  changes  caused  by  infec- 
tive elements  of  dust  do  not  receive  consideration  in  the 
present  article. 

Pathology  and  Morbid  Anatomy. — It  is  not  possible 
to  suppose  that  any  dust  can  pass  by  direct  inlialation 
beyond  the  second  or  third  bifurcation  of  the  bronchial 
tubes,  or  that  it  remains  suspended  in  the  residual  air. 
The  first  point  of  deposition  must  be,  then,  upon  the 
bronchial  mucous  membrane,  at  some  considerable  dis- 
tance from  the  alveoli.  The  larger  portion  is  here  taken 
up  by  the  mucous  corpuscles,  or  becomes  entangled  in 
the  bronchial  secretion  and  is  thrown  off  in  the  expectora- 
tion. More  or  less,  however,  makes  its  way  along  the 
bronchial  tubes,  notwithstanding  the  opposing  action  of 
the  cilia,  and  altliough  it  is  gradually  lessened  in  amount 
by  expectoration  a  small  residue  eventually  reaches  the 
alveolar  cavity,  where  the  particles  may  be  found  closely 
adherent  to  the  epithelial  surface. 

Occasionally  this  distribution  occurs  quite  evenly 
throughout  the  lung,  but  more  commonly  the  apices  re- 
ceive the  larger  portion,  which  by  gradual  increase  be- 
comes in  some  cases  sufficient  to  fill  the  smaller  tubes  and 
alveoli  and  cause  consolidation. 

Of  those  particles  which  are  finally  lodged  on  the  alve- 
olar walls  some  become  incorporated  with  the  epithelial 
cells,  to  remain  tliere  permanently  or  to  be  transferred 
to  the  subjacent  lymph  spaces.  Othere  reach  the  lym- 
phatic channels  by  insinuating  themselves  between  the 
epithelial  cells,  which  are  loosened  and  elevated  by  the 
rapid  growth  of  new  cells  that  is  excited  by  the  irritat- 
ing presence  of  the  foreign  bodies,  and  from  here  they 


are  carried  in  by  cellular  elements  which  are  probably 
migrated  white  blood  corpuscles. 

Prom  this  point  the  distribution  follows  the  course  of 
the  lymph  channels,  more  especially  In  the  sheaths  of  the 
bronchial  tubes  and  smaller  branches  of  the  pulmonary 
artery,  and  in  the  interlobular  septa.  Many  of  the  pig- 
ment granules  .are  arrested  along  the  course  of  the  lym- 
phatic vessels.  They  either  become  clogged  in  the  lumen 
of  the  vessel  or  some  sharp  point  pierces  the  thin  wall 
and  they  are  then  embedded  there  or  pass  into  the  con- 
nective-tissue spaces.  At  many  points  they  become  ag- 
gregated in  minute  nodules  which  completely  block  the 
vessels  and  arrest  the  lymph  current.  When  this  condi- 
tion is  very  extensive,  nutrition  of  the  pulmonary  tissue 
may  be  seriously  affected. 

Notwithstanding  the  continual  permanent  deposition 
of  the  dust  particles  along  the  lymphatics,  proportion- 
ately large  amounts  pass  through  these  vessels  and  finally 
become  deposited  in  the  bronchial  glands.  Only  in  rare 
instances  do  particles  find  their  way  to  the  cervical  or 
abdominal  lymphatics. 

All  the  pulmonary  tissues  thus  become  infiltrated  and 
stained  by  processes  which  are  physiological,  or  at  least 
conservative,  since  they  are  directed  to  the  removal  of 
the  irritating  foreign  particles  from  the  delicate  alveolar 
walls,  where  even  small  amounts  are  productive  of  seri- 
ous inflammatory  changes,  to  the  lymphatic  glands,  in 
which  considerable  quantities  can  be  stored  without  spe- 
cial detriment  to  the  system. 

The  above  are  the  proces.ses  involved  in  all  forms  of 
pneumonokoniosis.  The  morbid  anatomical  appearances 
will  vary  with  the  amount  and  nature  of  the  material  de- 
posited. 

Post-mortem  examinations  show  a  moderate  amount  of 
carbonaceous  and  other  extraneous  pigment  deposits  in 
the  lungs  of  all  adults,  more  especially  of  such  as  have 
resided  in  cities.  In  the  lighter  grades  the  surface  of  the 
lung  is  uniformly  mottled  and  striated  in  black  or  deep 
brown,  the  striae  marking  out  the  interlobular  septa  and 
the  pigmented  spots  indicating  concretions  in  the  lymjih 
vessels  or  areas  of  lymphatic  plexuses. 

As  the  pigment  deposits  increase  the  color  deepens, 
until  in  the  higher  grades  of  anthracosis  the  lung  is  of 
a  uniform  coal-black  color,  wliile  the  pleura  presents  a 
bluish-black  and  semi-transparent  appearance,  owing  to 
the  implication  of  only  the  deeper  layers  in  the  pigmen- 
tation. On  passing  the  fingers  over  the  surface  distinct 
hard  nodules  may  be  detected,  either  causing  slight 
elevations  or  lying  more  deeply  embedded  in  the  sub- 
stance of  the  lung.  The  lungs  are  increased  in  size, 
often  markedly  so ;  they  have  everywhere  a  firm  resist- 
ance, which  in  some  portions  amounts  to  an  almost  stony 
hardness.  They  crepitate  but  little,  and  their  specific 
gravity  is  in  many  cases  raised  above  1.000. 

On  section  the  cut  surface  presents  the  same  variations 
in  color,  from  a  fine  outlining  of  the  lymph  courses  to  a 
uniform  black.  Here  the  nodules  and  concretions  be- 
come more  apparent,  varying  in  size  from  the  most  mi- 
nute appreciable  point  to  others  the  size  of  a  pea.  On 
pressing  the  hiug  a  more  or  less  deeply  stained  fluid  ex- 
udes, from  which  the  pigment  matter  may  be  obtained 
and  its  nature  determined.  The  concretions  when  iso- 
lated resemble  minute  bits  of  coal. 

Upon  microscopic  examination,  in  the  earlier  stages, 
the  lines  of  pigmentation  are  seen  to  follow  very  closely 
the  distribution  of  the  lymphatic  vessels.  Later,  the  pig- 
ment granules  may  be  detected  in  the  alveolar  epithe- 
lium and  free  among  the  connective-tissue  fibres.  In 
many  instances  the  nature  of  the  pigment  matter  can 
thus  be  recognized. 

The  clianges  in  the  bronchial  glands  are  equally  varied 
in  extent.  As  increasing  amounts  of  inorganic  matter 
become  arrested  in  their  meshes,  gradual  absorption  of 
the  glandular  substance  takes  place,  while  the  glands 
themselves  become  enlarged  and  indurated,  until  in  ex- 
treme cases  they  may  reach  the  size  of  walnuts,  and  on 
section  present  the  appearance  of  encapsulated,  compact 
masses  of  fine  coal.    When  other  pigments  than  carbon 


594 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


are  deposited  within  the  lung,  the  only  variation  in  the 
anatomical  appearances  will  be  in  the  color.  The  oxide 
of  iron  gives  a  brown  or  reddish  color,  and  the  metals 
generall}'  give  a  lighter  tint.  Silica  and  the  various 
claj'S  cause  gray  tints,  which  are  often  darkened,  how- 
ever, by  admixture  with  carbon  elements.  The  ease 
with  which  the  various  forms  of  dust  penetrate  the  tissues 
will  determine  largely  the  proportionate  distribution  of 
the  pigmentation.  In  anthraeosis  the  bronchial  glands 
are  quickly  afEected.  The  same  is  true  of  some  of  the 
metallic  dusts  and  silica  in  some  forms.  The  various 
clays  pass  but  slowly  into  the  tissues,  and  the  pigmenta- 
tion will  therefore  be  more  strongly  marked  in  the  inter- 
lobular septa  near  the  alveoli. 

It  is  to  be  remembered  in  this  connection  that  high 
grades  of  pulmonary  pigmentation,  with  quite  decided 
enlargement,  induration,  and  staining  of  the  bronchial 
glands,  may  be  due  to  processes  entirely  independent  of 
inhaled  matters,  and  that  in  some  instances  it  is  not  pos- 
sible to  distinguish  anthracotic  from  melanotic  pigment 
derived  from  the  blood. 

An  exception  must  be  made  to  the  above  description 
as  applied  to  byssinosis  and  allied  forms  of  dust.  When 
inorganic  matters  are  mixed  with  the  inhaled  organic 
fibres,  as  hajipens  with  dirty  cotton,  they  become  sepa- 
rated by  mixture  with  the  bronchial  secretions  and  after- 
ward pass  into  the  lung  tissue  as  already  described. 

Tlie  organic  fibres,  however,  cannot  pass  through  the 
alveolar  wall,  and,  indeea,  they  seldom  are  carried  thus 
deeply  into  the  lung,  but  are  gradually  softened  in  the 
mucous  secretions,  become  rolled  into  slate-colored  gelat- 
inous masses,  and  are  thrown  off  in  the  expectoration. 

The  above  constitute  those  changes  which  can  strictly 
be  called  pneumonokoniosis.  They  are  seldom  present 
alone,  however,  and  in  the  higher  grades  they  always  in- 
duce secondary  changes. 

Whatever  the  nature  of  the  dust  inhaled,  the  secondary 
processes  excited  by  reason  of  its  chemical  or  mechanical 
irritating  qualities  are  identical  in  character;  they  vary 
only  in  intensity  and  in  the  order  and  proportion  of  theii' 
development. 

Dust  deposits  occur  in  the  lung  in  a  large  proportion 
of  cases  intermittently  and  with  extreme  slowness,  few 
artisans  working  over  ten,  and  miners  only  eight,  hours 
out  of  the  twenty-four.  The  consequent  diseases  are, 
with  equal  frequency,  chronic  inflammations  and  degen- 
erations. 

The  one  most  constantly  and  earliest  developed  is  bron- 
chitis. It  presents  no  peculiarities  beyond  a  tendency  to 
the  production  of  an  exceedingly  viscid  mucus.  The 
mucous  membrane  at  first  is  thickened ;  later,  it  is  atro- 
phied, and  may  be  ulcerated  or  contain  ecchymoses. 

Closely  following  the  bronchial  changes,  and  coincident 
with  the  passage  of  the  dust  elements  into  the  interlobu- 
lar tissue,  there  occurs  a  low  grade  of  productive  inflam- 
mation, characterized  by  cellular  infiltration  and  connec- 
tive-tissue hyperplasia. 

These  fibroid  changesat  first  produce  thickening  of  the 
interlobular  and  alveolar  septa,  but  as  the  new  tissue  be- 
comes organized  and  begins  to  contract,  pulmonary  nutri- 
tion is  decreased,  the  septa  atrophy  and  finally  are  ab- 
sorbed, and  the  lung  tissue  gives  place  at  various  points 
to  firm,  tough  bands  and  masses  of  the  new  growth. 
Adjacent  lobules,  which  have  escaped,  in  part,  the  fibroid 
processes,  become  distended,  thus  developing  a  compen- 
satory emphysema.  Similar  fibroid  changes  about  the 
tubes  exert  traction,  which,  in  connection  with  softenmg 
and  ulceration  of  the  tubes,  causes  bronchial  dilatations 
or  bronchiectasic  cavities.  These  bands  of  new  tissue 
may  be  several  inches  in  length,  and  are  at  times  an  mch 
or  more  in  thickness.  They  have  no  definite  outlme,  but 
merge  gradually  into  the  surrounding  tissues.  Small 
fibrous  bands  pass  from  the  pulmonary  tissue  to  the 
deeper  layers  of  the  pleura,  where  a  similar  fibroid  con- 
dition exists.  Such  changes  are  best  marked  along  the 
anterior  borders  of  the  lungs,  and  over  such  areas  the 
pleura  may  be  thickened  by  organization  of  surface  exu- 
dation as  well  a?  by  the  subpleural  changes. 


The  contracting  fibroid  growtli  not  only  induces  atro- 
phy and  absorption  by  compressing  the  capillaries,  but 
causes  similar  obstruction  to  the  circulation  in  the  larger 
pulmonary  vessels  and  lymphatics,  a  condition  which  in 
the  lymph  vessels  is  augmented  by  pigment  concretions 
and  glandular  infiltration. 

As  a  result,  local  congestion,  exudation,  oedema,  or 
even  extravasation  may  occur,  and  in  extreme  cases  in- 
farctions, abscess,  and  gangrene  are  present.  These,  by 
rupture  or  sloughing,  form  large  ragged  cavities,  whose 
walls  continue  to  secrete  offensive  pus,  which  appeai-s 
in  the  expectoration  mingled  with  gangrenous  shreds  of 
pulmonary  tissue. 

Clironic  bronchitis  and  fibroid  phthisis  are  thus  seen 
to  be  the  necessary  complications  of  chronic  pneumono- 
koniosis, to  which  lobular  pneumonia  and  compensatory 
or  atrophic  emphysema  are  often  added.  Such  a  lung 
would  seem  to  furnish  a  fertile  soil  for  the  growth  of 
tubercle  bacilli,  and  it  is  a  noteworthy  fact  that  tubercu- 
lous processes  are  developed  late  if  at  all. 

It  has  been  questioned  whether  acute  inflammatory 
processes,  with  exudation  and  cellular  proliferation,  are 
ever  excited  within  the  alveolar  cavities  by  the  inhalation 
of  dust.  Recently  such  a  condition  has  been  described 
as  affecting  grain-shovellers,  in  which  the  etiological  ele- 
ment was  unquestionable.  The  lungs  are  never  seen  until 
the  process  is  well  advanced.  Then  the  pleura  is  found 
to  be  adherent,  deeply  congested,  red,  thickened,  and 
covered  with  a  false  membrane  of  plastic  exudation. 
Serous  effusion  into  tlie  pleural  cavity  is  rare.  The  lung 
itself  is  dark  red,  witli  occasional  points  of  extravasation 
just  beneath  the  pleura. 

Consohdation  is  most  marked  posteriorly,  and  is  due 
to  both  vascular  engorgement  with  serous  exudation,  and 
inflammatory  products  within  the  alveoli  and  smaller 
bronchioles.  The  consolidated  portion  is  soft  and  pulpy, 
breaking  down  easily  under  pressure.  On  section  it 
presents  a  deep  red  or  gray  color,  according  to  the  stage, 
and  from  the  cut  surface  there  flows  a  frothy,  bloody,  or 
purulent  fluid.  Small  infarctions  and  abscesses  may  be 
present  in  the  later  stages. 

Under  tlie  microscope  the  alveoli  are  seen  to  be  filled 
with  exudative  products  and  granular  or  broken-down 
cellular  elements.  Rarely,  a  bit  of  the  beard  from  the 
grain  may  be  recognized. 

The  pathological  processes,  which  affect  both  lungs, 
appear  to  be  a  mixture,  in  varying  proportions,  of  hypo- 
static and  broncho-pneumonia,  accompanied  by  circum- 
scribed areas  of  plastic  pleurisy.  Changes  in  the  liver 
and  kidney  are  functional  rather  than  organic. 

Etiology. — Predisposing  conditions:  There  is  no  con- 
dition which  strictly  can  be  considered  as  predisposing 
to  inhalation  of  dust,  beyond  the  anatomical  conformation 
of  the  nasal  and  respiratory  passages,  except  the  habit 
of  mouth-breathing. 

Workmen  who  habitually  inhale  through  the  mouth, 
or  whose  occupation  compels  them  to  take  sudden,  dee^ 
inspirations  often  suffer  more  in  a  dusty  atmosphere  than 
those  who,  though  working  under  the  same  conditions, 
breathe  through  the  nostrils  and  inhale  more  gently.^ 

Very  many  conditions,  however,  under  which  artisans 
labor  exert  a  strong  influence  in  increasing  the  extent 
and  severity  of  the  diseases  consequent  upon  dust  inhala- 
tions. 

Imperfect  ventilation  of  mines  or  workshops  and  over- 
crowding of  operatives  result  in  a  vitiated  air  which  of 
itself  tends  to  pulmonary  congestion  and  inflammation. 
Under  such  circumstances  not  only  is  the  bronchial  mu- 
cous membrane  more  susceptible  to  irritation,  but  the 
amount  of  dust  deposited  is  relatively  larger. 

Again,  constrained  positions,  as  in  mining,  or  occupa- 
tions requiring  but  little  muscular  effort,  as  in  metal- 
polishing,  not  only  tend  to  favor  the  rapid  accumulation 
of  inhaled  matters  and  lessen  the  ease  with  which  they 
are  expectorated,  but  they  seriously  interfere  with  pul- 
monary nutrition,  and  so  decrease  the  power  of  resisting 
deleterious  influences. 

All  inherited  vices  of  constitution,  more  especially  the 
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lymphatic  diathesis,  enervating  habits  of  life,  the  use  of 
alcohol,  and  excesses  of  all  kinds,  lower  vitality  and  pre- 
dispose to  pulmonary  disease  when  pneumonokoniosis  or 
any  other  irritant  is  the  exciting  cause. 

Exciting  Causes. — Any  form  of  inorganic  dust,  and 
very  many  organic  products,  when  persistently  inhaled 
will  produce  various  degrees  of  pneumonokoniosis,  which 
in  turn  may  be  the  direct  cause  of  anj'  of  the  secondary 
diseases. 

It  were  superfluous,  then,  to  attempt  to  mention  all  the 
exciting  causes.  Among  the  more  common  avocations, 
however,  in  which  laborers  are  exposed  for  prolonged 
periods  to  a  dusty  atmosphere  are  mining  of  the  various 
minerals,  and  the  handling  of  anthracite  or  bituminous 
coal  in  transit  to  its  point  of  consumption;  charcoal- 
grinders  and  carriers,  moulders  and  those  who  clean 
castings,  metal-  and  glass-polishers,  stone-masons  and 
plasterers,  chimney-sweeps  and  laborers  who  tear  down 
old  buildings,  potters  and  grinders  on  various  forms  of 
stone,  bakers  and  pastry  cooks,  gilders  and  gold  or  tin- 
foil beaters,  workers  in  mother-of-pearl  and  lead,  jewel- 
and  glass-cutters,  file-cutters,  millers,  tobacco-workers, 
factory  operatives,  grain-shovellers,  etc.,  through  a  still 
longer  list,  all  suffer  from  inhaling  the  peculiar  dust 
produced  by  the  nature  of  their  avocations,  and  develop 
varying  grades  of  pneumonokoniosis. 

Recent  years  have  seen  very  great  improvements,  how- 
ever, in  the  measures  taken  to  protect  operatives,  par- 
ticularly polishers  and  grinders,  and  a  corresponding 
decrease  in  this  form  of  disease. 

The  extent  and  character  of  the  inflammatory  changes, 
together  with  the  order  and  rapidity  of  their  develop- 
ment, will  depend  upon  several  factors. 

1.  The  amount  and  character  of  the  exposure.  Other, 
things  being  equal,  the  secondary  conditions  will  stand 
in  a  direct  ratio,  as  to  their  extent,  with  the  amount  of  dust 
deposited .  The  rapidity  with  which  this  deposition  takes 
place  affects  very  decidedly  the  nature  and  severity  of 
the  subsequent  disease.  When  artisans  breathe  a  dusty 
air  for  only  a  few  hours  each  day,  as  is  almost  invariably 
the  case,  the  lungs  soon  accommodate  themselves  to  the 
new  conditions,  and  the  usual  processes  of  absorption  are 
sufficient  practically  to  clear  the  alveoli  of  foreign  mat- 
ters during  the  hours  of  non-exposure.  There  will  be  an 
acute  bronchitis  for  a  short  time,  but  it  soon  subsides  and 
passes  into  a  chronic  form,  which  is  unimportant  and 
causes  little  trouble  to  the  patient.  In  such  cases  the 
principal  changes  will  be  fibroid  in  character  and  may 
not  become  prominent  for  years,  the  rapidity  of  their 
development  depending  upon  conditions  yet  to  be  con- 
sidered. 

The  results  are  very  different  when  dust  is  inhaled  con- 
tinuously for  a  long  period. 

In  handling  grain  the  shovellers  not  only  labor  in  con- 
fined places,  as  the  holds  of  canal  boats,  where  there  is 
absolutely  no  ventilation,  but  they  work  without  inter- 
mission for  days.  The  gang  bosses  admit  that  the  labor 
IS  sometimes  continuous  for  thirty-six  hours,  while  the 
workmen  claim  that  they  are  often  employed  for  five  and 
six  days,  with  intermissions  of  only  a  few  moments  for 
food  and  rest.  Taking  an  average  as  the  truth,  it  gives 
three  and  four  days  as  the  probable  length  of  time  during 
which  every  respiration  bears  to  the  lung  large  quanti- 
ties of  an  exceedingly  irritating  dust.  Under  such  con- 
ditions the  absorptive  processes  are  inadequate  for  its  re- 
moval, and  the  tubes  become  filled  with  the  irritant.  The 
resulting  inflammations  are  acute  exudative  processes 
As  before,  bronchitis  appears  first,  usually  following  the 
first  exposure,  but  later,  similar  exposure  induces  the 
pseudo-pneumonic  changes  already  described. 

3.  The  nature  of  the  iniialed  dust,  as  regards  its  pene- 
trating power  and  chemical  qualities. 

The  most  penetrating,  as  well  as  the  most  irritating 
torms  of  dust  are  the  sihceous,  as  the  particles  have  ex- 
ceedingly sharp  edges  and  fine  points.  Similarly  mineral 
coal  passes  into  the  tissues  more  easily  than  charcoal  but 
both  are  only  slightly  irritating,  owing  to  their  chemical 
properties,  as  compared  with  other  forms  of  dust.    True 
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anthracosis  often  reaches  a  condition  of  almost  complete 
solidification  without  inducing  any  extensive  fibroid 
change.  Although  pulmonarj'  diseases  are  much  more 
frequent  among  miners  tL^an  in  the  community  at  large, 
the  percentage  of  phthisis  cases  to  the  total  number  of 
sick,  among  this  class,  is  lower  than  in  any  other  class  of 
dust  workers  (Hirt's  statistics). 

Various  clay  dusts  pass  into  the  lung  but  slowly,  being 
deposited  more  thickly  about  the  alveoli ;  yet  they  pos- 
sess specially  irritating  properties  and  speedily  cause 
severe  disease.  Metallic  dusts  also  stand  high  in  the  list 
of  irritating  matters. 

Tobacco  dust  passes  into  the  lungs  quite  freely,  but 
the  resulting  diseases  are  due  to  its  constitutional  effects 
rather  than  its  locallj'  irritant  properties. 

The  frequency  with  which  pneumonokoniosis  is  an 
etiological  factor  in  pulmonary  phthisis  among  the  labor- 
ing classes  in  large  cities  may  be  fairly  determined  by 
the  following  list,  taken  from  one  thousand  consecutive 
cases  of  pulmonary  tuberculosis  entered  upon  the  dis- 
pensary records  of  the  University  Medical  College  and 
Bellevue  Hospital,  only  those  being  given  here  in  which 
dust  inhalation  was  a  possible  factor.  It  is  but  fair  to 
state,  however,  that  probably  only  a  small  percentage  of 
the  311  cases  classed  as  laborers  were  engaged  in  handling 
coal.     The  list  includes  only  males. 


Printers iS 

Carpenters 4.5 

Masons 39 

Painters 28 

Tobacco-workers 24 

Factory  hands 23 

Stonecutters 23 

Iron-workers 20 

Blacksmiths 18 

Brass-workers 15 


Machinists 14 

Bakers 12 

Moulders 10 

Hatters 7 

Wood-turners 6 

Glass-workers 4 

Millers 4 

Weavers 3 

Gold-beater 1 

Dyer i 


Total  . 


345 

The  above  cases,  together  with  those  which  should  be 
taken  from  the  class  of  laborers,  form  nearly  forty  per 
cent,  in  which  inhalation  of  dust  can  fairly  be  regarded 
as  having  predisposed  to  the  phthisical  processes. 

Symptoms.— Chronic  pneumonokoniosis  presents  but 
few  symptoms.  So  long  as  the  patient  continues  his  oc- 
cupation the  bronchial  secretions  will  contain  pigment 
matters.  Cough  is  an  early  and  persistent  symptom.  It 
may  be  due  to  either  bronchitis  or  pressure  of  an  enlarged 
bronchial  gland.  Dyspnoea  is  often  a  prominent  symp- 
tom even  when  no  appreciable  inflammatory  conditions 
are  present,  and  appears  to  depend  upon  deficient  oxy- 
genation caused  by  abundant  pigment  deposit.  Other 
symptoms  will  depend  upon  the  secondary  diseases.  Sub- 
acute and  chronic  bronchitis  will  afford  the  usual  subjec- 
tive and  physical  signs.  In  some  cases  the  prominent 
symptoms  will  be  those  of  fibroid  phthisis,  with  compen- 
satory or  atrophic  emphysema.  In  others  the  asthmatic 
element  is  prominent,  and  in  all  the  physical  signs  of 
pleunsy  will  be  present  at  an  eariy  stage  of  the  disease 
Inflammation  or  enlargement  of  the  bronchial  glands  (o 
«. )  will  cause  characteristic  pressure  symptoms.  If  tuber- 
culous infection  occurs  it  will  soon  be  indicated  by  rise  of 
temperature,  hectic,  rapid  exhaustion,  and  haemoptysis. 

Ihe  phthisis  of  anthracosis,  however,  is  seldom  tuber- 
culous or  rapidly  progressive,  but  tends  to  abatement  or 
even  recovery  when  the  exciting  cause  is  removed 

Ihe  acute  processes  which  ensue  upon  the  prolonged 
inlialation  of  specially  irritating  dusts  are  the  most  severe 
in  the  so-called  elevator  disease.' 

The  earliest  attacks  are  in  the  form  of  acute  bronchitis 
with  protuse  muco-purulent  expectoration,  unattended 
by  tever  or  other  constitutional  symptoms.  Within  a 
year  or  two,  however,  when  from  repeated  attacks  of 
bronchitis  the  lungs  are  more  susceptible  to  irritation, 
some  especially  prolonged  period  of  exposure  excites 
an  inflammatory  process  resembling  acute  broncho- 
pneumonia. 

The  more  decided  symptoms  are  preceded  for  a  day  or 
two  by  some  bronchial  irritation,  cough,  and  expectora- 
tion.   Distinct  onset  of  the  disease  is  marked  by  a  light 
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chill,  and  a  rapid  rise  of  temperature  to  101°  F  in  mild 
or  105°  to  106°  F.  in  severe  cases,  witli  an  average  of  103° 
F.  The  pulse  is  frequent  and  feeble,  and  the  heart's 
action  tumultuous.  The  face  is  flushed,  but  the  skin 
remams  moist.  Delirium  is  frequent  in  both  the  sthenic 
and  the  asthenic  cases.  The  cough  is  increased  and  the 
sputa  become  thick,  tenacious,  rusty,  or  hemorrhagic  •  lat- 
er they  are  purulent,  with  an  exceedingly  offensive  odor 

On  physical  examination  both  lungs  are  found  to  be 
affected.  There  is  partial  consolidation  in  the  posterior 
and  lower  portions  of  the  lungs,  with  evidences  of  alveolar 
and  bronchial  exudation  such  as  are  usually  present  in 
hypostatic  pneumonia.  The  physical  signs  of  a  plastic 
pleurisy  are  often  present  over  the  consolidated  portion 

The  disease  runs  a  prolonged  course  of  from  ten  days 
to  two  weeks  with  sthenic  symptoms,  and  convalescence 
may  not  be  complete  for  two  or  three  months. 

Many  cases  pass  into  a  condition  presenting  all  the 
rational  signs  of  plithisis,  with  hectic,  night  sweats,  and 
rapid  emaciation,  but  without  the  physical  evidences  of 
tuberculous  infection. 

In  connection  with  the  pulmonary  processes  there  may 
be  renal  and  hepatic  complications,  and  general  disturb- 
ances in  the  digestive  functions. 

Diagnosis.— The  recognition  of  pneumonokoniosis, 
either  as  a  condition  per  se  or  as  a  causative  factor  in 
other  pulmonary  diseases,  depends  entirely  upon  the 
history  of  the  case  and  the  detection  of  pigment  in  the 
sputa. 

Prognosis. — The  prognosis  depends  primarily  upon 
the  possibility  of  removing  the  exciting  cause,  and  the 
extent  and  character  of  the  secondary  changes. 

When  tlie  subject  cannot  or  will  not  give  up  his  occu- 
pation, the  duration  of  the  disease  will  depend  upon  the 
general  habits  and  constitution  of  the  patient,  and  upon 
those  factors  which  are  more  fully  discussed  under  Eti- 
ology. 

Tbbatment. — Prophylaxis  is  the  only  practical  line  of 
treatment.  Since  men  must  work  at  dusty  avocations, 
means  should  be  devised  for  preventing  the  inhalation  of 
the  dust  particles.  In  those  trades  in  which  dust  is 
formed  at  a  single  point,  as  in  polishing,  glass-cutting, 
wood-turning,  etc.,  some  form  of  blower  or  aspirator 
which  will  entirely  remove  the  dust  is  the  most  effective 
protection.  When,  however,  the  dust  is  evenly  diffused, 
as  in  tobacco  factories  and  iron  foundries,  any  amount 
of  ventilation  which  would  successfully  remove  the  dust 
will  become  a  source  of  danger  from  cold  and  draughts. 
In  such  cases  respirators,  although  more  or  less  clumsy 
and  disagreeable,  are  exceedingly  valuable.  In  all  cases 
they  possess  the  advantages  of  being  under  the  control 
of  the  operative  and  always  available,  while  ventilators, 
blowers,  and  aspirators  must  often  be  wrung  from  soul- 
less corporations.  A  cheap  respirator,  and  one  which  not 
onlj'  has  the  advantage  of  being  easily  cleaned,  but  is 
also  very  efficacious,  may  be  made  from  a  fine  flat  sponge. 

Treatment  of  the  secondary  complicating  chronic  dis- 
eases presents  no  peculiarities. 

For  the  acute  broncho-pneumonia  it  is  generally  tonic, 
stimulant,  and  symptomatic.  Charles  E.  Quimby. 

'  Rocbester :  Buffalo  Medical  and  Surgical  Journal,  1879. 

LUNGS,  DISEASES  OF:  PNEUMOTHORAX.— Defi- 
nition.— By  pneumothorax  is  meant  the  presence  of 
air  in  the  pleural  cavity.  In  the  great  majority  of  cases 
a  collection  of  fluid  rapidly  follows,  either  serous  or  puru- 
lent, and  termed  hydropneunjothorax  and  pyopneumo- 
thorax respectively. 

Etiology.— According  to  West  and  other  writers, 
about  ninety  per  cent,  of  cases  of  pneumothorax  are  due 
to  the  rupture  of  a  tuberculous  focus  on  the  surface  of  the 
lung,  allowing  of  the  entry  of  air  to  the  pleural  cavity. 

The  disease  usually  occurs  on  the  side  in  which  the 
tuberculous  lesions  are  most  advanced ;  it  occurs  with 
greater  relative  frequency  in  acute  cases  of  tuberculosis, 
and  when  occurring  in  chronic  cases  febrile  symptoms 
are  often  present,  indicating  an  exacerbation  of  the  dis- 
ease.   Weil  found  that  twenty -two  out  of  forty -six  cases 


were  in  subjects  of  acute  tuberculosis,  although  it  is  well 
recognized  that  this  type  of  the  disease  is  rare  compared 
with  the  chronic  form.  The  period  at  which  it  is  most 
common  is  during  the  first  year,  thirty  of  Weil's  fortv- 
six  cases  occurring  within  this  time. 

_  Both  Douglas  Powell  and  West  agree  that  the  condi- 
tion occurs  in  about  five  per  cent,  of  all  cases  of  pul- 
monary tuberculosis. 

It  is  more  particularly  in  cases  of  rapidly  forming  small 
superficial  cavities,  lined  by  friable  caseous  tissue,  that 
rupture  is  apt  to  occur.  In  more  chronic  conditions  there 
is  less  danger  of  rupture  taking  place,  owing  not  only  to 
the  less  fi'iable  structure,  but  also  to  the  presence  of 
pleural  adhesions. 

Pneumothorax  may  occur  early  in  the  course  of  tuber- 
culosis and  even  be  the  first  sign  of  disease,  but  it  is  more 
common  in  the  well-developed  or  advanced  cases.  In 
Weil's  series  only  eleven  of  the  forty-six  cases  occurred 
in  the  early  stages  of  the  malady. 

Of  late  years  a  considerable  number  of  cases  of  pneu- 
mothorax, occurring  in  apparently  healthy  persons,  have 
been  reported.  It  is  highly  probable  that  most  of  these 
cases  are  really  due  to  a  latent  tuberculous  focus.  This 
view  is  borne  out  by  cases  in  which  a  subsequent  post- 
mortem examination  has  been  made,  and,  as  West  points 
out,  inmany  of  these  cases  the  pneumothorax  has  come 
on  during  rest  or  sleep,  a  circumstance  which  renders  it 
highly  improbable  that  the  lung  was  in  a  healthy  con- 
dition. 

Of  the  ten  per  cent,  due  to  other  causes  than  tubercu- 
losis, empyema  rupturing  into  a  bronchus  is  the  most 
important.  It  is,  however,  only  a  small  proportion  of 
such  cases  that  are  followed  by  pneumothorax.  Con- 
sidering the  fact  that  there  is  a  negative  pressure  in  the 
pleural  cavity,  it  is  remarkable  how  seldom  pneumo- 
thorax is  observed  in  such  cases  or  when  the  pleura  is 
torn  by  a  fractured  rib.  West  regards  the  absence  of 
pneumothorax  as  being  due  to  the  cohesion  between  the 
two  layers  of  the  pleura,  and  supports  his  view  by  some 
very  ingenious  experiments.  By  making  a  double  mem- 
brane of  a  piece  of  stomach,  placing  the  serous  surfaces 
in  apposition,  and  then  attaching  the  double  layer  to  a 
bell-jar,  connected  by  its  other  end  to  an  air-pump,  it 
was  found  that  the  two  layers  of  membrane  remained  in 
apposition,  unless  there  was  a  considerable  diminution 
of  air  in  the  bell-jar.  Gangrenous  areas  in  the  lung  re- 
sulting from  inhalation-pneumonia,  putrid  bronchitis,  or 
other  causes,  occasionally  terminate  in  pneumothorax. 

Traumatism  is  an  occasional  cause.  Penetrating 
wounds  of  the  chest  wall,  such  as  stabs  or  gunshot  in- 
juries, severe  crushing  injuries,  fracturing  ribs  and  tear- 
ing the  lung,  or  even  rupture  of  the  lung  without  frac- 
ture of  ribs,  are  all  recognized  causes  of  this  condition. 
Owing,  however,  to  the  force  of  cohesion,  already  re- 
ferred to,  it  is  only  in  a  minority  of  such  cases  that  pneu- 
mothorax actually  occurs. 

Rupture  of  an  emphysematous  bleb  has  been  noted  in 
a  few  instances,  and  a  series  of  cases  has  been  recently 
reported  by  Zahn  (Virchow's  Arc/iiv,  oxxiii.,  p.  197). 
Chauffard  has  also  recorded  a  case  presumably  due  to 
this  cause,  tuberculosis  being  excluded  by  the  tuberculin 
test. 

Holmes  records  a  case  of  pneumothorax  setting  in  some 
days  after  injury,  and  regards  the  condition  as  first  of  all 
an  interstitial  emphysema,  and  thence  extending  to  the 
surface  of  the  lung  and  rupturing  into  the  pleura. 

Hemorrhagic  infarcts  may  break  down  and  give  rise 
to  pneumothorax ;  Hale  White  attributes  the  pneumo- 
thorax observed  in  rare  cases  of  typhoid  to  this  mechanism. 

Wilks  and  Moxon  noted  the  occurrence  of  two  cases  of 
pneumothorax  after  tracheotomy ;  Money  also  found  two 
instances  in  twenty-eight  cases  of  tracheotomy  in  which 
it  was  specially  looked  for  (Med.-Chir.  Soc,  Ixvii.,  1884). 

It  seems  probable  that  air  passes  beneath  the  deep  fascia 
of  the  neck  to  the  mediastinum,  and  thence  ruptures  into 
the  pleural  cavity.  This  view  is  strongly  borne  out  by 
Champney 's  experiments  on  dead  infants,  in  whom  trache- 
otomy and  artificial  respiration  had  been  performed,  air 
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being  drawn  into  the  mediastinum  and  thence  passing  to 
the  pleura. 

An  extremely  rare  form  of  pneumothorax  has  been 
recently  proved  to  result  from  the  action  of  gas-forming 
bacteria,  particularly  the  bacillus  capsulatus  aSrogenes. 
Oases  of  this  nature  have  been  recorded  by  Levy  and  A. 
Q.  Nicl^olls. 

Communicatiou  between  one  of  the  hollow  abdominal 
viscera  and  the  pleura  is  occasionally  set  up  by  suppura- 
tive processes,  or  by  the  ulceration  of  malignant  growths, 
especially  of  the  colon  or  stomach.  Ulcers  of  the  oesoph- 
agus, simple  or  malignant,  occasionally  open  into  the 
pleura  and  allow  of  the  entry  of  air.  A  remarkable  case 
has  been  recorded  by  Laache  in  which  a  fish  bone,  ac- 
cidentally swallowed,  induced  a  pneumothorax  by  pene- 
trating the  oesophageal  wall.  The  condition  is  most 
frequent  between  the  ages  of  twenty  and  thirty,  thus 
corresponding  with  the  greater  incidence  of  tuberculosis 
in  young  adults.  It  is  again  more  common  in  the  male 
than  in  the  female  sex,  and  is  about  twice  as  frequent  on 
the  left  as  on  the  right  side. 

Morbid  Anatomy. — In  the  majority  of  cases  the  whole 
pleural  cavity  is  affected,  with  perhaps  the  exception  of 
a  few  adhesions  at  the  apex.  To  determine  the  presence 
of  pneumothorax  a  small  opening  in  the  thorax  may  be 
made ;  a  rush  of  escaping  air  is  a  sure  sign  of  the  condi- 
tion, but  this  occurs  only  with  a  positive  pressure. 
Fowler  advises  the  removal  of  the  intercostal  muscles 
over  one  or  more  interspaces.  If  the  parietal  pleura  is 
not  thickened,  the  visceral  layer  can  be  seen  through  it ; 
if  it  is,  a  small  opening  is  made  and  there  is  no  difficulty 
in  determining  if  the  two  pleural  layers  are  separated  by 
an  air  space.  The  lung  is  collapsed  and  flattened  against 
the  spine,  while  the  diaphragm  with  the  liver  and  spleen 
is  depressed  and  the  mediastinum  displaced  to  the  op- 
posite side.  The  opening  in  the  lung  is  usually  of  small 
size,  and  if  not  apparent  is  readily  discovered  by  blow- 
ing air  through  the  bronchus,  the  lung  being  held  under 
water.  Exceptionally  the  opening  is  large  and  may  at- 
tain the  size  of  3  or  3  cm.  In  most  instances  the  per- 
foration is  situated  in  the  upper  lobe,  more  particularly 
its  mid-lateral  aspect,  and  in  a  few  instances  two  or  more 
openings  are  present.  The  opening  in  the  pleura  is  usu- 
ally found  at  autopsy,  even  after  a  period  of  weeks  or 
months.  Exceptionally  it  closes,  and  it  has  even  been 
found  obliterated  in  the  course  of  a  few  days. 

The  condition  of  the  pleura  varies  considerably.  In  a 
few  instances,  when  death  occurs  in  a  few  hours,  it  is 
normal,  but  most  commonly  it  becomes  infected  and  is 
covered  by  a  layer  of  lymph  of  varying  thickness.  Al- 
though fluid  is  absent  in  a  few  cases,  there  is  usually  a 
sero-purulent  or  purulent  exudate,  varying  in  quantity 
from  100  c.c.  to  several  litres.  In  traumatic  cases  there 
is  pure  blood.  In  30  cases  examined  post  mortem,  11 
were  purulent,  17  sero-fibrinous,  1  hemorrhagic,  and  1 
putrid  (Weil).  Rose,  however,  found  a  preponderance 
of  purulent  cases,  10  out  of  19  being  of  this  character,  7 
serous,  and  in  2  fluid  was  absent. 

Symptoms.— The  onset  is  abrupt,  and  usually  marked 
by  intense  catching  pain  in  the  side  together  with  dysp- 
noea. Troublesome  and  incessant  cough  is  sometimes 
present,  and  is  usually  the  result  rather  than  the  cause 
of  the  malady.  The  symptoms  may  come  on  spon- 
taneously or  even  during  sleep,  but  are  sometimes  the 
result  of  cough  or  other  straining  effort.  Occasion- 
ally a  feeling  of  something  giving  way  is  experienced 
at  the  onset. 

The  pain  is  often  of  an  extremely  violent  character 
It  IS  increased  by  the  respiratory  movements,  and  is  often 
accompanied  by  fainting  sensations,  profuse  sweating 
and  a  small,  thready  pulse.  Giddiness,  syncopal  attacks] 
and  even  loss  of  consciousness  are  occasionally  seen. 

Dy.spnoea  sets  in  with  the  pain.  There  is  a  feeling  of 
oppressionand  breathlessness,  while  the  respirations  are 
short  and  increased  in  rate,  sometimes  rising  to  60  or  80 
to  the  minute.  There  is  frequently  an  increasing  dysp- 
noea owing  to  increasing  pressure  of  air  admitted  by  a 
valvular  opening.    The  face  is  anxious  and  pallid  and 
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there  are  signs  of  cyanosis  in  the  lips,  cheeks,  and  ex- 
tremities. 

The  onset  is  not  always  so  dramatic  in  character.  The 
initial  pain  and  dyspnoea  may  be  less  severe  and  in  a  few 
instances  entirely  absent. 

Breathlessness  is  usually  marked  on  exertion,  and  may 
increase  as  fluid  collects  in  the  thorax.  In  advanced 
tuberculosis  the  onset  may  be  latent,  owing  either  to  ob- 
literation of  a  large  part  of  the  sac  from  adhesions,  or  to 
extensive  disease  of  the  lung  having  destroyed  its  re- 
spiratory function. 

In  rare  instances  double  pneumothorax  has  occurred, 
and  Rose  has  collected  fourteen  instancea  from  the  litera- 
ture (Rose,  Deut.  med.  Woch.,  1899).  It  is  inevitably 
immediately  or  rapidly  fatal,  although  in  one  instance 
the  patient  survived  for  a  week.  Recurrence  of  pneu- 
mothorax has  been  recorded  by  West  and  others. 

With  severe  dyspnoea  the  patient  is  sometimes  obliged 
to  assume  a  raised  position  in  bed,  often  lying  obliquely 
on  the  healthy  side,  a  posture  which  affords  some  relief 
to  pain. 

The  temperature  often  falls  at  the  onset,  especially 
when  the  symptoms  of  shock  are  severe.  Subsequently 
its  couise  is  influenced  by  the  secondary  pleurisy,  or  by 
the  underlying  tuberculosis. 

An  accumulation  of  fluid  follows  rapidly  at  the  onset 
in  by  far  the  greater  number  of  cases,  although  in  a  few 
instances  it  is  entirely  absent. 

The  presence  of  fluid  depends  on  infection  of  the 
pleura,  and  in  a  number  of  those  rare  instances  resulting 
from  emphysema,  in  which  infection  is  least  likely  to 
occur,  its  absence  has  been  noted. 

With  serous  fluid  the  quantity  may  remain  moderate 
in  amount,  but  more  often,  if  the  patient  survive  for  any 
length  of  time,  it  gradually  increases  in  quantity  and  re- 
quires removal  owing  to  increasing  dyspnoea.  This  pro- 
cedure in  chronic  cases  may  be  repeated  a  number  of 
times  as  the  exigencies  of  the  case  require.  During  the 
intervals  there  may  be  periods  of  comparative  health,  and, 
should  the  fistula  heal,  the  lung  expands  and  cure  re- 
sults. Unfortunately,  it  is  only  in  rare  instances  that 
such  a  fortunate  termination  is  attained. 

When  the  fluid  is  purulent  the  course  is  more  rapid, 
death  resulting  from  sepsis  and  exhaustion.  In  a  few 
cases  the  symptoms  become  quiescent  and  the  patient 
can  get  about  and  attend  to  light  duties. 

Haemopneumothorax  is  seen  particularly  in  traumatic 
cases.  In  a  recent  case  of  Pitt's  a  fatal  issue  resulted 
from  Ihe  rupture  of  an  emphysematous  bleb  with  prob- 
able tearing  of  pleural  adhesions. 

Physical  Signs.— These  are  very  striking  and  in  most 
instances  unmistakable.  Inspection  reveals  a  marked 
fulness  of  the  affected  side  of  the  chest,  seldom  seen  to 
the  same  extent  in  other  conditions.  The  infraclavicular 
fossa  and  mammary  region  are  distended  and  the  inter- 
costal spaces  are  full  and  wide,  while  expansion  is  entirely 
absent  or  greatly  diminished.  The  extraordinary  muscles 
of  respiration  are  called  into  play,  the  veins  of  the  neck 
are  full  and  distended,  and  a  transient  oedema  of  the  hand 
on  the  affected  side  has  been  occasionally  seen. 

Palpation  reveals  marked  diminution  or  absence  of 
fremitus,  a  point  of  some  importance  in  the  distinction 
from  a  lai-ge  cavity.  Although  the  liver  or  spleen  is 
depressed,  according  to  the  side  affected,  the  organ  is  sel- 
dom felt  below  the  costal  border. 

Percussion  gives  a  full,  deep,  resonant,  and  drum-like 
note,  often  having  a  tympanitic  or  even  an  amphoric 
character,  and  extending  beyond  the  normal  limits  of  the 
lung,  particularly  anteriorly,  where  fluid  is  less  likely  to 
be  present.  This  note  extends  to  the  opposite  sternal 
border;  on  the  right  side  it  may  reach  the  costal  border, 
and  on  the  left  side  it  replaces  the  area  of  cardiac  dul- 
ness.  Posteriorly  a  similar  note  is  heard,  becoming  dull 
on  reachmg  the  level  of  fluid.  In  some  instances,  Osier 
states  that  a  dull  note  is  present  over  the  lung,  due  to 
greatly  increased  pleural  tension.  This  is  certainly  rare, 
and  both  Fowler  and  West  state  they  have  never  heard 
It.     The  level  of  dulness  at  the  base  alters  readily  with 
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change  of  posture,  and  much  moic  noticeably  than  in 
pleurisy.  Owing  to  the  large  space  at  the  base  of  the 
thorax  occasioned  by  the  descent  of  the  diaphragm,  a 
large  collection  of  fluid  may  be  present  with  a  very 
limited  area  of  dulness. 

Auscultation  reveals  greatly  enfeebled  or  absence  of 
respiratory  sounds,  or  there  is  a  marked  amphoric  or 
metallic  character.  The  amphoric  character  may  be 
heard  over  only  a  small  area,  and  may  be  present  at  one 
examination  and  disappear  at  the  next.  It  is  heard  both 
with  closed  and  with  open  fistula^,  and  is  consequently  not 
due  to  air  entering  and  leaving  the  pleura,  but  rather  to 
a  modification  of  the  sound  generated  at  the  glottis  and 
transmitted  through  an  air-containiug  chamber. 

A  series  of  signs,  known  as  metallic  phenomena,  are 
very  characteristic.  Rales  when  present  have  a  tinkling 
metallic  quality,  and  the  voice  sounds  and  cough  have  a 
hollow  echoing  character.  The  coin  test,  brought  out  by 
percussing  anteriorly  with  two  coins,  one  of  which  is  used 
as  a  pleximeter,  and  at  the  same  time  listening  with  the 
ear  or  stethoscope  on  the  back,  yields  a  ringing  and  me- 
tallic sound. 

Hippocratic  succussion  is  the  splashing  sound  induced 
by  shaking  the  patient.  In  order  to  hear  this  sound  it  is 
usually  necessary  to  place  the  ear  against  the  chest,  but  it 
is  sometimes  heard  at  a  short  distance  from  the  patient, 
and  is  distinctly  heard  by  the  affected  individual.  This 
sound  is  present  only  with  air  and  fluid  in  the  thoracic 
cavity  and  is  never  heard  in  an  ordinary  pleurisy. 

Marked  displacement  of  the  organs  is  important  evi- 
dence of  the  disease.  The  heart  is  displaced  toward  the 
opposite  side,  the  organ  being  seen  and  felt  to  the  right 
of  the  sternum  with  left-sided  disease,  and  beyond  the 
left  nipple  when  the  right  lung  is  perforated.  The  liver 
and  spleen  are  displaced  downward,  but  can  seldom  be 
felt  below  the  costal  border. 

Diagnosis. — The  physical  signs  of  a  well-marked  case 
are  so  distinctive  that  their  significance  is  usually  obvious. 
Fulness  and  immobility  of  one  side,  the  altered  percus- 
sion note,  the  feeble  Slu^  amphoric  breathing,  metallic 
phenomena,  succussion,  and  cardiac  displacement  make 
up  a  very  characteristic  combination  of  physical  signs. 

A  sudden  onset  with  dyspnona  and  pain  frequently 
suggests  the  nature  of  the  disease,  especially  when  evi- 
dence of  previous  pulmonary  tuberculosis  is  obtained. 
Localized  cases  are  readily  overlooked  and  here  the  diag- 
nosis rests  chiefly  on  the  physical  signs.  Very  excep- 
tionally a  large  quantity  of  fluid  may  mask  the  presence 
of  air,  which  is  recognized  only  after  aspiration  and  with- 
drawal of  fluid.  Large  cavities,  particularly  those  rare 
cases  of  almost  total  excavation  of  the  lung,  sometimes 
cause  difliculty  in  diagnosis.  The  percussion  resonance, 
however,  is  often  dull,  the  vocal  resonance  is  increased 
rather  than  diminished,  the  coin  sound  is  heard  only  in 
rare  instances,  there  is  flattening  rather  than  fulness  of 
the  affected  side,  the  heart  is  not  displaced,  and  succussion 
is  very  seldom  present. 

After  severe  injuries  rupture  of  the  diaphragm  with 
the  escape  of  the  abdominal  viscera  into  the  thorax  may 
precisely  simulate  the  signs  of  pneumothorax  and  render 
a  correct  diagnosis  impossible.  In  pyopneumothorax 
subphrenicus  tympany,  metallic  phenomena,  and  suc- 
cussion may  all  be  present.  The  tympanitic  note  is, 
however,  present  in  the  lower  costal  region,  and  is  limited 
above  by  a  line  curved  upward,  representing  the  line  of 
the  diaphragm.  Pulmonary  resonance,  often  of  tym- 
panitic character,  but  differing  in  tone  from  that  from 
the  cavity  below,  is  present  at  the  upper  part  of  the 
thorax,  while  vesicular  breathing  is  also  audible  at  the 
apex.  ,      .     ,  ,. 

A  history  of  gastric  ulcer  or  of  other  abdominal  disease 
is  also  suggestive  of  a  subdiaphragmatic  origin. 

Rupture  of  a  subdiaphragmatic  absoess  into  the  pleural 
cavity  renders  recognition  of  the  primary  condition  diffi- 
cult or  impossible.  In  one  such  case  under  my  care  the 
difficulty  was  still  further  increased  by  the  lower  part  of 
the  pleura,  which  communicated  with  a  subdiaphragmatic 
cavity,  being  shut  ofl:  by  a  circular  ring  of  adhesion. 


Pkognosis.— The  immediate  prognosis  is  based  on  the 
degree  of  dyspnroa  and  the  characters  of  the  pulse.  Ac- 
cording to  West  the  mortality  i.s  about  seventy  per  cent 
Saussier's  figures  give  the  higher  rate  of  ninety  per  cent. 
The  greater  number  of  deaths  occur  within  the  first  few 
days  of  the  disease,  nearly  one-halt  dying  within  the  first 
week.  Of  the  cases  fatal  during  the  first  fortnight,  one- 
third  succumbed  on  the  first  day  (West :  Med.  Soc.  Trans 
vol.  xxi.,  Laiiret,  1897). 

Death  usually  results  from  suffocation  and  may  occur 
within  a  few  minutes  of  the  onset.  Rare  cases  have  been 
recorded  as  proving  immediately  fatal  from  shock. 
When  the  patient  survives  the  danger  of  the  earlier 
stage,  the  exhaustion  resulting  from  empyema  or  from 
advancing  tuberculous  disease  frequently  proves  eventu- 
ally fatal.  It  has  been  estimated  that  from  ten  to  twenty 
per  cent,  of  the  cases  terminate  in  recovery. 

Among  conditions  which  render  the  outlook  favorable 
are  good  general  strength,  an  absence  of  disease  in  the 
opposite  lung,  and  the  failure  of  fluid  to  collect  in  the 
affected  pleura.  The  cause  of  the  disease  must  be  taken 
into  consideration.  Tuberculous  oases  are  usually  the 
most  serious,  while  those  resulting  from  empyema  or  in- 
jury frequently  run  a  more  favorable  course. 

Teeatmbnt. — The  immediate  treatment  of  pneumo- 
thorax consists  in  the  hypodermic  injection  of  morphine. 
B)'  this  measure  pain,  cough,  and  dyspnoea  are  alleviated 
and  the  anxiety  and  distress  of  the  patient  greatly  les- 
sened. Local  applications  of  hot  fomentations  or  poul- 
tices will  also  give  some  relief. 

To  combat  shock  and  feeble  cardiac  action  hypodermics 
of  ether  are  useful,  and  they  may  be  followed  by  the  ad- 
ministration of  strychnine  and  alcohol.  The  inhalation 
of  oxygen  has  also  proved  of  benefit. 

When  dyspnoea  is  a  marked  symptom,  withdrawal  of 
air  through  a  small  needle  may  be  tried.  Owing  to  the 
fistula  in  the  lung  remaining  open  this  usually  proves  of 
only  temporary  benefit,  and  in  such  instances  the  needle 
may  be  left  in  for  some  days,  covered  with  an  aseptic 
dressing.  There  is  sometimes  an  escape  of  air  into  the 
subcutaneous  tissues  along  the  track  of  the  needle,  and 
in  withdrawing  it  pressure  should  be  kept  up  for  a  few 
minutes  over  the  site  of  puncture  to  avoid  this  accident. 
When  fluid  collects,  an  exploratory  puncture  should  be 
made  to  determine  its  character.  If  serous  it  may  be  re- 
moved when  the  quantity  is  so  considerable  as  to  cause 
dyspncea. 

When  pus  is  present,  considerable  difference  of  opinion 
exists  as  to  the  best  method  of  procedure.  When  it  is 
due  to  trauma  or  empyema  there  can  be  no  doubt  that 
free  draining  should  be  established. 

In  tuberculous  cases,  when  the  symptoms  are  not  ur- 
gent, a  waiting  policy  is  often  more  satisfactory  than 
active  interference.  If,  however,  the  quantity  of  fluid 
is  large  and  dyspnoea  becomes  marked,  something  must 
be  done  for  its  relief.  Aspiration  may  be  tried  first,  and 
should  the  fluid  rapidly  collect,  a  free  incision  and  drain- 
age should  be  established.  Excellent  results  have  fol- 
lowed in  a  few  cases,  and  it  is  surprising  in  these  how 
the  lung  may  expand  and  the  cavity  gradually  close. 
When  the  pus  is  fetid  free  evacuation  is  imperative, 
offering  as  it  does  the  only  chance  of  improvement. 

Frederick  O.  Mnley. 

LUNGS,  DISEASES  OF:  SYPHILIS.     S,q&  Sypldlis. 

LUNGS,  DISEASES  OF:  TUBERCULOSIS.— Etiol- 
ogy.— There  are  two  factors  in  the  causation  of  pul- 
monary tuberculosis  which  have  a  practical  bearing  on 
the  subject,  namely,  the  tubercle  bacillus  and  the  resist- 
ing power  of  the  lung  tissue  with  which  it  comes  in  con- 
tact. The  bacilli  are  essentially  the  cause,  and,  if  in 
sufficient  numbers,  of  marked  virulence,  and  properly 
introduced,  the  result  would  be  tuberculosis  in  practically 
every  case.  Fortunately  these  conditions  rarely  obtain, 
and  so  the  resisting  power  of  the  individual  becomes  the 
more  important  clinical  element  as  compared  with  the 
bacilli  to  which  we  are  nearly  all  exposed.     How  the 
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bacilli  enter  the  body  is  still  an  open  question,  but 
authorities  are  generally  agreed  that  the  main  channel 
is  via  the  respiratory  tract,  less  commonly  through  the 
blood  and  lymph  channels,  the  skin,  alimentary  canal, 
etc.     Direct  hereditary  transmission  can  occur,  but  is 
rare  unless  we  grant  that  in  many  cases  it  remains  latent 
for  a  very  long  time.     Of  15,400  calves  killed  at  the 
Berlin  abattoir  there  were  only  i  instances  of  tuberculosis 
(Osier).     Hereditary  predisposition  canOot  be  doubted. 
In  1,000  cases  collected  by  Dr.  Theodore  "Williams  we 
find  that  13  per  cent,  showed  tuberculosis  in  the  parents 
and  48  per  cent,  in  some  member  of  the  family.     House  in- 
fection is  also  a  cause,  especially  if  the  bacilli  are  not  ex- 
posed to  light  and  air  and  are  allowed  to  be  scattered  as 
dust  throughout  the  rooms.  There  is  some  evidence,  neces- 
sarily incomplete,  which  shows  that  direct  transmission 
from  man  to  wife  or  mother  to  child  has  occurred  where 
carelessness  concerning  the  disposal  of  the  sputa  existed. 
The  contagiousness  of  the  disease  has,  however,  of  late, 
been  overrated  and  has  caused  undue  alarm  and  much  in- 
humane separation  of  relatives.  It  is  a  wonder  that  the  coin- 
cidences of  one  case  following  another  have  not  been  more 
frequent  when  we  consider  the  prevalence  of  the  disease. 
Among  the  predisposing  causes  may  be  mentioned  a 
run-down_  condition  which  follows  some  of  the  acute  in- 
fectious diseases,  such  as  measles,  typhoid,  and  influenza, 
also  frequent  pregnancies,  prolonged  lactation,  excessive 
worry,  and  diabetes.      Improper  nourishment,   chronic 
alcoholism,  lack  of  sunlight  and  fresh  air,  occupations 
which  expose  the  lungs  to  injury,  such  as  glass-blowing 
and  stone-cutting,  are  also  undoubted  predisposing  fac- 
tors.    Sex  seems  to  have  but  little  influence  on  the  gen- 
eral mortality,  although  we  And  that  in  females  the  ten- 
dency is  manifested  earlier.     Dr.  Wilson  Fox  gives  the 
following  table  from  Dr.   Ogle's  statistics  (quoted  by 
Fowler  and  Godlee) : 


Males. 

Females. 

Under  1  year 

5  years 

1,034 

432 

618 

2,088 

3,676 

3,941 

4,097 

3,850 

3,274 

2,112 

730 

2,418 

993 
491 
1,061 
3,008 
3,798 
4,165 
3,826 
2,812 
2,075 
1,322 
523 

2,428 

10  "  :::; 

15  "  

20     "     

25     "     

35     "     

45     "     

55     " 

65     "     

75     "     and  upward 

All  ages 

Pathology.— No  organ  in  the  body  undergoes  such 
manifold  changes  from  tuberculosis  as  do  the  lungs. 
Hence  any  classification  must  be  either  too  burdensome 
or  in  part  unsatisfactory.  It  must  be  remembered  that 
clinically  these  forms  may  be  associated.  Although  the 
general  pathology  of  tuberculosis  is  described  more  fully 
elsewhere,  we  must  pay  some  brief  attention  to  its  effects 
in  the  lungs  along  with  the  difEerent  clinical  pictures. 

Acute  miliary  tuberculosis  is  caused  by  an  invasion  of 
the  tubercle  bacilli  into  various  organs— the  lungs,  pia 
mater,  lymph  nodes,  spleen,  kidney,  bone  marrow,' etc 
This  invasion  may  be  primary,  but  more  often  is  due  to 
some  older  focus  of  tuberculous  inflammation  not  always 
discovered.  In  the  lungs  we  find  a  general  distribution 
of  miliary  tubercles  which  are  softer  or  harder,  larger  or 
smaller,  gray  or  yellow,  in  accordance  with  the  acute- 
ness  of  the  process.  They  are  distributed  in  the  paren- 
chyma of  the  lung,  in  the  septa,  in  the  walls  of  the  bron- 
chi and  blood-vessels,  and  on  the  pulmonary  pleurfE. 

These  tubercles  may  quite  replace  the  lung  tissue,  or 
still  leave  visible  the  outlines  of  the  air  vesicles.  If  the 
walls  of  the  bronchioles  or  air  passages  become  infiltrated 
the  adjacent  air  vesicles  soon  become  affected.  These 
nodules  caseate  in  the  centre  as  time  goes  on.  The  lungs 
are  increased  in  size  and  are  h.yper8emic,  while  the  bronchi 
are  congested  and  coated  with  mucus.  The  bronchial 
glands  are  swollen  and  may  caseate.    The  other  organs 
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show  changes  described  elsewhere,  and  of  course  greatly 
modify  the  clinical  picture. 

The  onset  of  the  disease  varies ;  it  is  generally  a  gradual 
one  but  sometimes  is  very  acute.  The  patient  becomes 
languid,  feels  ill,  suffers  from  anorexia,  nausea,  or  vomit- 
ing. The  tongue  is  coated,  the  bowels  are  generally 
constipated,  less  often  diarrhoea  is  present.  The  spleen 
enlarges.  Fever  increases  and  assumes  the  remittent, 
intermittent,  or  continuously  high  type.  Sometimes  an 
exanthematous  rash  appears.  Cough,  cyanosis,  dyspnoea, 
emaciation,  and  anaemia  precede  the  stupor  and  delirium 
which  are  closely  followed  by  death,  generally  within  a 
month  from  the  onset  of  the  severe  symptoms.  The  dis- 
ease may  be  fatal  within  a  few  days  or  may  last  a  few 

months,  but  probably 
always  ends  in  death. 
If     the     lesions    are 
chiefly  in  the  lungs  we 
have  a  resemblance  to 
acute     pneumonia. 
Pain     m     the     side, 
cough,  cyanosis,  dysp- 
noea, expectoration  of 
blood-streaked  mucus, 
or  absence  of  expecto- 
ration, all  point  to  the 
jnore  common  disease^ 
and  may  easily 
lead  us  astray. 
The  physical 
signs   are   not 
definite  and 
are  dependent 
upon  the  old  or 
recent  consoli- 
dation,   the 
inflamed  bron- 
chi and   pleu- 
rsE.  There  may 
beno  discharge^ 
of  bacilli  in  the- 
sputa  to   con- 
firm a  diagno- 
sis.   Often  the 
accompanying 
meningitis- 
{q.  ■».)  makes  us 
suspect  the 
disease    or    so 
completely 
masks  all  other 
symptoms  that 
we    think     the    pia- 
mater  alone  is  affect- 
ed.     Sometimes    an 
old  focus  of  inflam- 
mation will  discharge 
bacilli  and   render  a 
diagnosis      possible, 
but  the  tubercles  not. 
yet  softening  do  not 
allow    their    escape. 
The    special     points 
leading  to  an  inter- 
pretation are  the  cya- 
nosis,   the    irregular 
fever,  often  with  nor- 
mal   temperature   in 
the  morning,  absence 
of    marked     roseola, 
diarrhoea,   and  other 


Fig.  3254.— Section  of  Lett  Lung  from  a 
Case  of  Rapid  Pulmonary  Tuberculosis. 
The  upper  lobe  contains  large  patches 
of  caseous  pneumonia,  some  of  which 
have  softened,  resulting  in  the  forma- 
tion of  cavities.  In  the  lower  lobe 
smaller  areas  of  caseation  are  found, 
generally  with  an  occluded  bronchus  In 
the  middle  and,  around  these,  miliary 
tubercles.  The  infection  of  the  lower 
lobe  is  secondary  to  that  of  the  upper. 
(One-half  natural  size.)  (From  W.  T 
Councilman.)    ' 


intestinal    symptoms 
•  such  as  occur  in  ty- 

phoid fever,  a  pulse  which  is  rapid  in  proportion  to  the 
fever  and  seldom  dicrotic.    Rarely  is  there  any  nosebleed 
Tuberculosis  of  the  choroid  if  detected  is  of  course  de- 
cisive. 

Treatment  is  symptomatic.    Food  should  be  light  and 
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abundant,  stimulants  should  be  given  in  accordance  with 
the  weakness,  and  baths  administered  for  the  purpose  of 
reducmg-  temperature.  In  the  meningeal  forms  iodide  of 
potassium  and  mercury  with  iodoform  inunctions  are 
employed.     The  prognosis  is  absolutely  poor 

Subacute  Milimy  Tuberculosis  of  the  Lungs  —The  lesion 
varies  in  extent,  being  confined  to  a  portion  of  one  lobe 
or  scattered  throughout  both    lungs.     It  is 
generally  located  near  the  apex  where  it  may 
be  limited,  or  it  may  extend,  particularly  to 
the  apex  of  the  other  side  or  to  the  apex  of 
the  lower  lobe.     The  tubercles  are  like  those 
of  the  acute  form,  but  are  harder  and  smallei- 
Due  to  the  irritation  of  their  presence  a  local 
catarrhal   bronchitis,   less  often  a  pleurisy, 
and  rarely  an  exudative  pneu- 
monia, accompany  the   specific 
inflammation.     The  lesion  may 
heal,  remain  latent,  or  progress. 
The  severity  of  the  symptoms 
varies  with  the  extent  of  the  le- 
sion  and    the    activity    of    the 
process.     In  the  milder  cases  the 
patient  feels  languid,  is  ill  dis- 
posed to  exertion,  tires  readily, 
loses     appetite,     and     becomes 
somewhat   ansemic.     In  women 
amenorrhoea  may  attract  atten- 
tion   first.      There    is    a    little 
cough,    which    persists,    and  is 
accompanied  by  a  scanty  expec- 
toration of  mucus.     Sometimes 

it  is  only  a  dry  cough.  The  bacilli  may  be  found  in  the 
sputa  of  some  but  not  all  of  these  cases.  Hsemoptyses 
of  varying  amounts  are  often  noticed,  but  are  also  often 
absent.  Gradually  emaciation  and  asthenia  ensue,  and 
the  disease  progresses  more  or  less  rapidly,  or  tends  to 
recovery,  or  goes  on  to  the  chronic  type.  Night  sweats 
and  afternoon  fever  increase  as  the  disease  goes  on.  Pain 
in  the  side,  dyspnoea,  on  exertion  especially,  cyanosis, 
and  increased  expectoration  may  also  be  noticed  later. 
The  duration  may  be  months  or  years,  the  course  may 
be  continuous  or  intermittent. 

The  physical  signs  are  to  be  specially  sought  at  the 
apex.  They  may  be  entirely  absent  or  indefinite.  A  few 
localized  rSles,  slight  dulness,  and  incomplete  expansion 
may  be  demonstrated.  The  vesicular  murmur  is  changed 
in  character,  being  diminished  in  intensity  or  harsher,  or 
with  prolongation  of  the  expiration.  It  may  assume  the 
cogwheel  type.  In  other  words,  what  changes  are  pro- 
duced are  due  to  the  loss  of  elasticity  in  the  affected  area, 
to  the  pleurisy,  bronchitis,  and  the  consolidation. 

Ghronie  Miliary  Tuberculosis  shows  changes  which  are 
modified  by  the  chronicity  of  the  process.  The  miliary 
tubercles  are  harder  and  may  form  the  sole  lesion.  They 
are  more  apt  to  undergo- cheesy  degeneration  due  to  the 
lack  of  blood  supply  and  the  specific  poison  of  the  ba- 
cillus. They  may  be  scattered  irregularly  throughout 
the  lungs,  but  the  lesion  is  usually  most  marked  at  the 
apices.  These  tubercles  coalesce  and  form  caseous  masses, 
which  break  down  and  form  cavities.  The  walls  of  the 
bronchioles  inflame  and  become  partially  destroyed,  allow- 
ing the  formation  of  bronchiectatic  cavities.  Bronchitis 
is  present  at  the  diseased  portions.  In  parts  there  may 
be  connective-tissue  changes,  involving  the  pleura,  the 
lungs,  or  both.  Portions  not  directly  affected  may  show 
dilate^  air  spaces.  The  symptoms,  physical  signs,  etc. ,  of 
this  foi-m  will  be  considered  along  with  chronic  phthisis- 
Acute  Pulmona/ry  Phthisis.— Bj  the.  term  "  phthisis  " 
we  mean  that  a  non-tuberculous  inflammation  accom- 
pamies  the  specific  process.  The  acute  form  is  often 
found  in  childi-en  and  young  adults  with  a  marked  tuber- 
culous predisposition.'  The  areas  of  consolidation  are 
peribronchial  and  surrounded  by  congested  portions.  If 
the  process  extends  rapidly,  we  have  a  general  involve- 
ment of  the  lung  tissue  from  the  smaller  areas  running 
together.  The  microscope  shows  miliary  tubercles  to- 
gether with  the  filling  of  the  air  vesicles  with  the  prod- 


ucts  of  exudation.     This  is  noticed  particularly  in  the 
walls  of  the  bronchi  and  in  the  air  spaces  aboiit  them 
Ihese  areas  may  undergo  cheesy  degeneration  and  death, 

with  a  casting  off  of  the 
t|||^  diseased    portion,    thus 

*^S:?csar-.  forming  ragged  cavities 

with  but  little  tendency 
to  form  an  organized 
wall.  Over  the  affected 
parts  the  pleura 


Fig.  3255.— a  Miliary  Tubercle  Involving  only  Tv/o  Air  Vesicles,  of 
wMcli  the  Walls  are  Inflltrated  and  the  Cavities  Filled  with  Tuber- 
cle Tissue.    X  300  and  reduced.    (From  Delafleld  and  Prudden.) 


flamed  and  coated  with  fibrin  or  recent  adhesions.  The 
bronchi  show  the  changes  of  a  catarrhal  inflammation 
and  may  dilate  and  open  into  the  cavities.  The  bronchial 
glands  are  often  caseous. 

Subacute  Pulmonary  Phthisis. — The  process  being  less, 
acute,  confluence  of  the  affected  areas  is  less  apt  to  occur, 
and  time  for  some  flbrous  changes  is  allowed.  Complete 
calcification  or  encapsulation  may  be  noted.  The  area 
may  be  converted  into  a  fibrous  mass  which  may  or  may 
not  give  future  trouble.  Tlie  symptoms  are  not  so  acute. 
There  is  cough  with  expectoration  which  may  be  accom- 
panied by  blood.  Tubercle  bacilli  are  rarely  absent. 
Ansemia,  anorexia,  emaciation,  asthenia,  fever,  and  night 
sweats  are  present.  The  cases  progress  steadily,  inter- 
mittently, or  heal,  or  become  chronic  in  type.  Under 
examination  the  lungs  will  be  found  to  show  dulness, 
subcrepitant  rSles,  and  increased  tactile  fremitus  at  their 
apices.  The  voice  and  breathing  become  gradually  more 
broncliial  in  character,  although  if  the  bronchi  are  oc- 
cluded we  get  incomplete  and  diminished  breath  sounds. 
The  pleurisy,  bronchitis,  fibrous  tissue,  and  cavities  give 
their  appropriate  signs. 

Ghronie  Phthisis. — The  lesions  resemble  those  of  the 
more  acute  forms,  but  the  chronicity  of  the  process  allows 
greater  time  for  the  formation  of  connective  tissue  and 
of  large  cavities.  The  pleurte  may  be  firmly  adherent. 
The  flbrous  changes  in  the  lung  may  extend  to  the  point 
of  causing  the  lung  to  appear  a  mass  of  dense  tissue  with 
cavities  interspersed.  The  cavities  may  be  walled  by  the 
ulcerating  lung  tissue  or  by  fibrous  tissue,  and  extending- 
through  them  are  cords  formed  by  obliterated  blood- 
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vessels  and  trabeculse  of  lung  tissue.  In  the  vessels  of 
the  cavity  wall  may  be  seen  aneurismal  dilatations,  from 
which  the  larger  hemorrhages  are  apt  to  occur.  In  the 
fibroid  form  there  is  but  little  tendency  toward  caseation, 
while  the  connective-tissue  changes  are  marked.  If  the 
original  area  is  sufficiently  limited,  the  fibrous  changes 
may  serve  to  encapsulate  it  and  the  lesion  may  cease  to 
give  trouble.  When  cavities  occur  in  the  fibroid  form, 
they  are  more  apt  to  have  smooth  walls  and  they  secrete 
but  little  pus.  They  may  be  almost  obliterated  if  small, 
never  if  large.  The  natural  contraction  of  this  fibrous 
tissue  causes  puckering  and  shrinkage.  The  heart  be- 
comes in  part  uncovered  and  drawn  toward  the  affected 
side,  especially  if  it  is  the  left.  The  pleurse  are  so  firmly 
adiierent  that  they  cannot  be  separated.  The  sound  parts 
of  the  lung  are  apt  to  be  emphysematous. 

The  progress  of  the  lesions  in  a  case  of  plithisis  is  of 
practical  importance.  In  the  vast  majority  we  find  the 
original  focus  about  an  inch  or  so  below  the  apex,  some- 
times nearer  the  anterior,  sometimes  nearer  tlie  posterior 
portion.  Thence  the  disease  spreads  backward,  down- 
ward, arid  less  rapidly  forward.  While  this  process  is 
going  on  in  the  upper  lobe,  the  posterior  part  of  the  apex 
of  the  lower  lobe  of  the  same  side  becomes  affected  at  a 
point  readily  examined  when  the  patient  draws  his  scap- 
ula well  forward  and  slightly  upward,  thus  exposing  the 
apex  of  the  lower  lobe.  Fowler  has  drawn  attention  to  the 
clinical  importance  of  examining  tins  area  when  the  signs 
above  are  doubtful.  Subsequently  areas  of  infiltration 
appear  in  the  lower  parts  of  the  lobes,  but  separated  by 
crepitant  tissue.  The  extreme  bases  are  quite  free  from 
evidences  of  the  disease  as  compared  to  the  portions  de- 
scribed. The  opposite  lung  is  affected  usually  at  a  later 
date  than  the  apex  of  the  lower  lobe,  and  the  progress 
of  the  disease  follows  the  same  general  rule.  There  are 
exceptional  cases  in  which  the  bases  show  active  disease, 
but  generally  an  original  focus  can  be  demonstrated  at  the 
apex. 

Symptomatology. — Acute  Puhnonary  Phthisis.  This 
form  of  the  disease  often  follows  other  conditions,  which 
render  the  lungs  less  resistant  than  usual.  Measles  and 
wliooping-cough  are  good  examples  of  sucli  diseases. 
It  may  be  apparently  primary  or  may  follow  a  limited 
tuberculosis  of  a  chronic  character  elsewhere  in  the  body. 
The  onset  is  often  acute  and  may  resemble  an  acute  lobar 
pneumonia.  Chill,  stitch  in  the  side,  fever,  rapid  pulse, 
cough,  dyspnoea,  and  prostration  naturally  might  be  a 
group  of  symptoms  which  would  be  taken  for  the  more 
common  disease.  The  lungs  give  the  signs  of  consolida- 
tion, duhiess,  bronchial  breathing  and  voice,  and  crepita- 
tions. The  accompanying  bronchitis  and  pleurisy  give 
their  appropriate  signs.  Hsemoptyses  of  varying  extent 
often  usher  in  the  disease.  Unlike  a  pneumonia,  how- 
ever,-the  expected  crisis  does  not  occur.  The  patient 
has  sweats  which  later  are  profuse.  Emaciation  is  quite 
rapid  and  asthenia  is  marked.  The  sputa  become  muco- 
purulent and  ordinarily  contain  tubercle  bacilli  after  soft- 
ening has  begun.  Elastic  tissue  may  be  demonstrated  as 
the  disease  becomes  advanced.  Cavities  form,  generally 
at  the  apex,  and  possibly  a  pneumothorax  may  add  to 
the  distress  of  the  disease,  Death  after  a  few  weeks  or  a 
couple  of  months  is  the  ordinary  termination.  Rarely 
do  these  patients  last  for  as  long  a  time  as  four  months 
except  in  the  few  cases  in  which  the  disease  gradually 
subsides  and  assumes  the  chronic  type,  "If  the  in- 
flammation is  limited  to  the  lower  lobe,  the  quantity  of 
the  tubercular  inflammation  small,  with  no  areas  of  co- 
agulation necrosis  or  bronchiectasia',  tlien  the  inflamma- 
tory products  may  be  absorbed,  tlie  lung  return  nearly 
to  its  normal  condition,  and  the  patient  recover  "  (Dela- 
fleld). 

Chronic  Forms  of  Pulmonary  Tuberculosis.— The  dis- 
ease may  begin  in  various  ways.  Possibly  without  any 
impairment  of  the  general  health  the  first  symptom 
noticed  is  the  expectoration  of  blood.  There  are  cer- 
tainly patients  who  deny  that  any  other  change  from 
normal  has  been  noticed,  and  in  whom  nothing  can  sub- 
sequently be  detected.    They  may,  in  fact;  become  per- 
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fectly  healed.     In  these  heemoptoeic  cases  we  must  realize 
that  the  tuberculosis  preceded  and  was  not  tlie  effect 
of  the  hemorrhage.     On  the  other  hand,  the  majority 
show  a  lowering  of  the  general  health.     They  feel  lan- 
guid, are  easily  tired,  have  no  appetite,  and  have  lost 
weight.      Cough    may  have  been    noticed    but   is  as- 
cribed to  other  reasons,  such  as  pliaryngeal  catarrh  or 
the  use  of  tobacco.     Expectoi-ation   may  be  atisent  at 
first,  but  eventually  a  small  amount  of  mucus  is  raised 
once  or  twice  .a  day,  and  in  it  tubercle  bacilli  may  usu- 
ally be  demonstrated  and    thus    settle    the  diagnosis. 
Their  absence,  however,  must  not  lull  our  suspicions. 
Some  cases  begin  as  an  apparently  simple  pleurisy,  with 
or  generally  without  effusion,  and,  after  an  interval  of 
good  health  following  recovery,  go  on  to  a  chronic  pro- 
gressive pulmonary  tuberculosis.     The  general  tendency 
of  medical  thought  is  toward  believing  that  the  great 
majority  of  pleurisies  which  have  no  definitely  kno^n 
cause  are  tuberculous  in  origin,  but  with  a  go(^d  chanpe 
for  complete  restoration  to  health.    These  patients  should 
be  well  watched.     Again,  some  cases  furnish  an  attack, 
or  several  attacks,  of  laryngitis  as  the  first  evidence  of 
tuberculosis,  although  the  lung  is  nearly  always  the  site 
of  the  original  trouble  if  we  could   but  detect  it.     In 
many  young  women  the  development  of  anaemia,  and  later 
of  amenorrhoea,  will  cause  them  to  seek  medical  advice, 
and  then  it  will  be  discovered  that  tuberculosis  is  the 
primary  cause  of  all  the  trouble.     Digestive  disorders, 
otherwise  Inexplicable,  maj',  in  some  instances,  be  found 
to  be  due  to  pulmonary  ti-ouble.     As  a  rule,  most  cases 
show  an  acceleration  of  the  pulse  and  a  slight  rise  of 
temperature  in  the  afternoon  or  evening.     In  old  people 
it  is  wise  to  remember  that  emphysema  may  serve  to 
disguise  the   tuberculosis,  and  it  is  a  safe  rule  to  ex- 
amine the  sputa  for  tubercle  bacilli  as  a  routine  measure, 
certainly  in  all  who  are  losing  flesh.     The  same  may  be 
said  of  tiiose  cases  of  influenza  in  which  the  respiratory 
symptoms  persist.     As  the  disease  progresses  the  picture 
becomes  easier  to  understand,  but  far  more  difficult  to 
treat.     The  cough  becomes  more  persistent,  often  par- 
oxysmal, and  at  times  accompanied  by  vomiting.     The 
expectoration  is  more  and  more  abundant  and  in  it  bacilli 
are  more  easily  demonstrated.     The  amount  may  reach  a 
half  pint  or  more  in  twenty-four  hours,  in  the  advanced 
cases.     The  sputa  are  rarely  offensive  in  odor  when  fresh, 
unless  bronchiectasis  or  gangrene  exists.     Elastic  fibres 
may  be  demonstrated.     In  the  fibroid  form  of  tubercu- 
losis the  bacilli  are  sometimes  absent  at  intervals.     Hemor- 
rhages, so  much  dreaded  by  the  patient,  vary  in  extent 
from  blood-streaked  sputa  to  one  or  more  pints.     These 
may  come  on  after  exertion  or  when  the  patient  is  at  rest. 
They  occur  in  about  half  the  cases.     The  origin  of  the 
blood  is  at  the  congested  areas  or  from  the  branches  of 
the  pulmonary  artery   which   iindergo  erosion.     They 
would  be  more  frequent  were  it  not  for  the  occlusion  of 
these  vessels  by  thrombosis.     Small  aneurismal  dilata- 
tions of  these  arteries  may  also  burst  and  cause  bleeding. 
If  the  hemorrhage  is  followed  by  an  increase  in  fever, 
it  is  generally  due  to  a  further  invasion  of  the  lung. 
Fever  is  regularly  present;   even  in  the  almost  latent 
form  some  rise  at  some  time  can  be  shown  by  the  ther- 
mometer.    In  the  fibroid  form  the  temperature  is  often 
subnormal.     The  fever  may  be  intermittent,  remittent, 
or  of  the  inverse  type,  J.c,  higher  in  tlie  morning  than  in 
the  evening.     It  is  a  very  good  index  of  the  activity  of 
the  disease,  allhough  toward  the  end  we  fail  to  obtain 
any  high  readings  of  temperature ;  but  the  evident  in- 
creasing exhaustion  will  serve  to  show  that  the  fever's 
decrease  is  not  due  to  im])rovement.      The  weakness  of 
the  patient  regularly  varies  with  the  acuteness  or  the 
duration  of  the  disease.     In  the  sharp  attacks  the  lesions 
may  be  indefinite,  yet  the  patient  is  far  sicker  than  in  the 
chronic  form,  in  which  there  are  fairly  well-marked  signs. 
Of  course  the  steady  progress  of  the  disease  is  accom- 
panied by  a  commensurate  asthenia,  and  eventually  the 
patient  becomes   bedridden.     Chilliness,  more  rarely  a 
rigor,  may  be  noticed  as  the  fever  rises  daily. 
Night-sweats  are  present  in  nearly  all  the  advanced 
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cases  and  in  some  of  the  earlier  ones.  Tliey  ocoir  with 
the  fall  of  temperature,  and  by  some  arc  ascribed  to  the 
accumulation  of  COa  in  the  blood,  from  disturbance  of 
respiration  during  sleep,  and  by  some  to  the  toxoBmia. 
They  occur  generally  in  the  early  morning  or  near  mid- 
night. A  good  index  of  tlie  activity  of  the  disease  is  also 
to  be  found  in  the  loss  of  weight.  In  the  usual  progres- 
sive case  it  is  gradual  but  fairly  constant,  with  perhaps 
intervals  of  quiescence,  allowing  it  to  become  stationary 
or  even  at  intervals  to  increase  slightly.  Some  patients  by 
careful  feeding  may  be  made  to  gain  weight  for  a  time, 
yet  the  disease  appears  to  go  on ;  while  others  wlio  liave 
become  apparently  cured,  when  they  again  become  active 
workers,  lose  some  of  their  accumulated  fat,  yet  are  none 
the  worse.  Digestive  symptoms  are  prominent  in  many 
cases,  anorexia  and  vomiting  causing  the  patient  to  eat 
so  little  that  semi-starvation  ensues.  A  good  digestion 
gives  the  patient  a  flgliting  chance  and  is  a  favorable 
element  in  prognosis.  Dyspnoea  on  exertion  is  very 
common  and  in  advanced  cases  always  prominent.  It  is 
remarkable  how  little  air  hunger  is  present  when  the  pa- 
tient is  at  rest,  even  when  the  lesion  is  marked.  The 
respiration  rate  is  hurried,  however,  in  proportion  to  the 
amount  of  lung  involved,  the  extent  of  the  ana;mia,  and 
the  degree  of  asthenia.  Fever  also  increases  the  rapidity 
of  the  breathing.  The  mental  condition  of  the  patient  is 
often  sanguine  in  the  early  part  of  the  disease,  although 
not  always.  The  later  hemorrliages,  vomiting,  sweats, 
and,  in  intelligent  patients,  the  knowledge  of  the  progress 
of  tlie  trouble,  often  lead  to  much  lowness  of  spirits. 
Neuritis  may  be  present.  Sexual  desire  abates  with  the 
strength.  Pleuritic  pains  and  diarrhoea  are  common 
symptoms.  The  complications  lend  their  added  burden 
to  a  disease  which  alone  is  distressing  enough. 

Results  op  Physical  Examinations. — This  part  can 
best  be  treated  separately,  but  a  knowledge  of  the  patho- 
logical changes  is  absolutely  necessary  to  interpret  them 
properly.  On  inspection  the  chest  may  show  tlie  so- 
called  paralytic  form.  The  thorax  looks  flat,  but  if 
we  measure  it  carefully  we  shall  find  it  actually  more 
rounded  than  normal,  approaching  the  shape  of  childi'en  's 
chests  and  possibly  being  due  to  a  lack  of  full  adult  de- 
velopment. The  scapulae  are  carried  forward,  a  condi- 
tion that  is  due  largely  to  the  rounded  posterior  portion 
which  affords  a  poor  resting-place  for  them.  The  chest 
index,  according  to  Woods  Hutchinson's  measurements, 
is  about  79.5,  while  in  the  normal  adult  chest  it  is  71. 
This  index  is  found  by  dividing  the  antero-posterior 
diameter  by  the  transverse.  Above  and  below  one  or 
both  clavicles  we  may  find  retraction  and  insufficient  ex- 
pansion. The  whole  of  one-half  of  the  chest  may  expand 
but  little ;  especially  is  this  marked  in  the  fibroid  forms. 
By  studying  Litten's  diaphragm  phenomenon  we  also 
obtain  evidence  of  adherent  pleurae  or  a  loss  of  elasticity 
in  the  lung.  Owing  to  the  fact  that  the  heart  is  somewhat 
uncovered  in  disease  of  the  left  lung,  we  discover  that 
the  cardiac  motions  are  transmitted  to  the  chest  over 
an  abnormally  large  area.     Often  the  heart  is  displaced 

markedly.  ,         .  ,      ,  i. 

Palpation  serves  to  substantiate  the  points  shown  by 
inspection  We  should  test  the  tactile  fremitus,  which 
is  increased  over  areas  of  consolidation  and  over  cavities, 
while  diminished  when  the  pleura  is  thickened  to  any 

pxtcnt 

In  percussion  we  have  a  most  valued  test  of  the  physi- 
cal condition  of  the  lungs.  In  those  cases  in  which  but 
a  few  miliary  tubercles  exist  there  is  sufficient  air  in  the 
lune  to  sive  good  resonance,  but  sooner  or  later  their  in- 
creased lumber,  the  occurrence  of  partial  or  complete 
consolidation,  and  pleural  thickening  cause  a  distinct 
comparative  dulness,  generally  recognizable  at  first  in  the 
clavicular  and  supraspinous  regions  This  may  be  best 
demonstrated  by  percussing_  from  below  upward  and 
comparing  the  corresponding  interspaces  of  the  two  sides. 
We  must  make  due  allowance  for  the  physiological  dul- 
ness found  normally  at  the  right  apex,  where  also  the 
tactile  fremitus  is  more  distinct  and  the  breathmg  more 
,Wcho  tSar.     Crackedpot  and  amphoric  notes  are 


genorally  indicative  of  cavities.  There  may  be  a  change 
in  pitch  in  the  note  obtained  over  a  cavity  when  the  pa- 
tient alternately  opens  and  shuts  the  mouth,  and  a  similar 
difference  may  be  noticed  when  the  patient  is  percussed 
in  the  erect  posture  and  when  he  is  percussed  while  re- 
clining. If  much  consolidation  surrounds  a  small  cavity 
the  latter  may  easily  escape  detection.  Emphysema  also 
adds  confusion. 

Auscultation  may  be  negative  or  may  alone  afford  us 
a  diagnosis.  The  early  lesions  generally  show  a  shglit 
diminution  in  the  clearness  of  tlie  vesicular  inspiratory 
murmur  at  the  apices.  The  expiration  becomes  more 
and  more  prolonged  and  of  higher  pitch.  A  localized 
cogwheel  breathing  may  be  present,  but  is  not  significant 
if  no  otlier  signs  appear.  The  breathing  may  simply  be 
harsher  than  normal.  As  the  consolidation  advances,  the 
bronchial  quality  in  the  voice  and  breathing  becomes 
more  and  more  manifest,  yet  rarely  is  it  as  distinct  as 
in  lobar  pneumonia.  Rales,  chiefly  subcrepitant,  mucous, 
squeaking,  and  rubbing  in  character,  are  highlj'  signifi- 
cant when  confined  to  an  apex.  As  softening  begins  the 
ntles  become  moister,  and  when  cavities  are  present, 
gurgling  sounds  and  even  metallic  tinkle  may  be  de- 
tected. The  pleuritic  adhesions,  regularly  present,  give 
their  appropriate  signs.  The  heart  sounds  are  often 
transmitted  thi-ough  consolidated  areas  with  remarkable 
clearness.  Cavernous  breathing,  witli  its  hollow  char- 
acter and  low-pitched  expiration,  shows  the  presence  of 
an  antrum,  while  whispered  and  spoken  voice  also  in- 
dicate a  reverberating  cavity.  Cardio-respiratory  mur- 
murs are  often  present,  and  can  be  distinguished  by  their 
being  better  heard  at  the  end  of  inspiration,  by  the  fact 
that  a  change  in  position  often  alters  them  or  causes  their 
disappearance,  and  by  the  fact  tliat  they  are  nearly  al- 
ways systolic.  It  must  be  remembered  that,  as  a  cavity 
fills  with  muco-pus  and  then  empties  itself,  the  signs 
will  vary  considerably,  this  very  changeableness  often 
affording  us  a  clew  to  the  condition  present.  We  should 
not  examine  the  apices  only  for  signs  of  the  disease,  for 
in  a  small  number  of  cases  these  signs  may  be  best  dis- 
cerned at  the  base,  at  the  apex  of  the  lower  lobe,  in  the 
upper  axilla,  or  at  that  portion  of  the  lung  which  is  near 
the  heart's  apex.  Radioscopy  is  helpful  in  determining 
the  excursion  of  the  diaphragm,  the  shadows  of  consoli- 
dation, and  the  light  areas  of  excavation. 

Di.\  GNOSIS. — This  is  often  rendered  possible  only  by 
the  detection  of  tubercle  bacilli  in  the  sputa.  On  the 
other  hand,  the  bacilli  may  be  absent,  or  we  may  be  un- 
able to  obtain  the  sputa,  and  yet  a  true  clinical  diagnosis 
can  be  made.  In  doubtful  cases  the  expectoration  should 
be  stained  and  examined ;  and  if  only  negative  results  are 
obtained  after  several  trials  and  yet  tuberculosis  is  sus- 
pected,  we  should  inject  a  guinea-pig  with  some  of  the 
sputum  and-  watch  for  a  following  tuberculosis  in  this 
most  susceptible  animal.  We  should  inquire  for  symp- 
toms of  tuberculosis  in  unexplained  anaemias,  in  chronic 
dyspepsia,  in  persistent  bronchitis,  in  atypical  pneu- 
monias, in  pleurisies,  and  in  emphysema  where  there  is 
loss  of  weight.  On  the  other  hand,  we  should  not  allow 
the  physical  signs  and  general  symptoms  of  malignant 
pulmonary  growths,  bronchiectasis,  and  gangrene  to  lead 
us  astl■aJ^ 

The  exact  value  of  the  tuberculin  reaction  is  not  set- 
tled, but  it  may  at  present  be  considered  a  valuable  but 
possibly  not  harmless  aid  in  diagnosis.  As  a  means  of 
securing  a  positive  or  a  negative  proof  it  is  not  above 
doubt.  All  cases  with  afternoon  fever,  emaciation,  re- 
current hoarseness,  or  apical  physical  signs,  however 
slight,  should  be  carefully  watched.  The  administration 
of  potassium  iodide  is  recommended  by  some  authors  for 
the  purpose  of  making  rales  more  evident,  while  others 
claim  that  in  some  cases  this  procedure  will  cause  an  ex- 
tension of  the  disease. 

Tkeatment.— In  this  age  it  is  the  physician's  duty  to 
prevent  as  well  as  to  cure,  and  in  tuberculosis  of  the  lungs 
we  have  warnings  in  the  family  history  and  healed 
lesions  elsewhere  which  warrant  our  taking  special  pre- 
cautions.    Children  who  inherit  a  tendency  to  lung  dis- 

603 


liUng's. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


ease  should  not  be  nursed  by  a  tuberculous  mother,  but 
should  have  a  wet-nurse,  thus  avoiding  the  drain  on  the 
mother,  the  infection  of  the  offspring,  and  the  dangers 
of  artificial  feeding.  Later,  an  out-of-door  life  in  a  pure, 
vfholesome  atmosphere  should  be  ordered.  The  city  is  a 
poor  place  of  residence  for  such  cases,  on  account  of 
dusty  and  infected  air  and  the  difficulty  of  tempting  the 
child  to  indulge  in  out-of-door  sports.  Parks  afford  an 
approach  to  the  desired  purity  of  air;  and  where  it  is 
impossible  to  send  children  away,  they  should  live  in 
these  open  places  as  much  as  possible.  Their  studies 
should  never  be  permitted  to  interfere  with  their  physical 
development.  Good,  wholesome  food,  plenty  of  milk  and 
cream,  and  cod-liver  oil  during  the  colder  seasons,  tend  to 
increase  their  resisting  power.  They  should  have  sunny, 
well-ventilated  rooms,  which  should  be  kept  fairly  cool ; 
and  even  in  winter  direct  access  of  fresh  air  should  always 
exist.  Cool  morning  sponge  baths  with  a  brisk  towelling 
tend  to  lessen  the  chance  of  catarrhal  troubles  and  to 
harden  the  child!  These  general  hygienic  measures  when 
begun  at  an  early  age  are  more  easily  continued,  and, 
it  is  needless  to  add,  they  should  be  employed  through- 
out life.  When  the  general  health  of  predisposed  indi- 
viduals becomes  run  down,  we  should  order  a  rest  and 
change  of  climate  until  they  have  fully  recuperated. 
Especially  is  this  true  when  the  respiratory  organs  are 
damaged  after  influenza,  measles,  or  pertussis.  Appar- 
ently slight  catarrhal  conditions  may  either  predispose 
to  tuberculosis  or  be  really  such  in  a  form  too  mild  to 
recognize. 

In  acute  and  subacute  pulmonary  phthisis  the  patient 
should  be  kept  in  bed  and  every  endeavor  made  to  build 
up  the  strength  by  nutritious  food.  If  possible,  overfeed- 
ing should  be  employed.  Milk  and  raw  eggs  at  frequent 
intervals  should  be  administered  to  the  point  of  toleration. 
This  cannot  be  insisted  upon  too  much.  Haemoptyses  are 
best  treated  by  rest  and  opium.  Fever  is  best  controlled 
by  a  sponge  bath  in  the  late  afternoon  or  evening.  An- 
tipyretics are  generally  best  avoided .  If  the  acute  symp  - 
toms  subside,  creosote  inhalations  are  to  be  employed; 
and,  if  the  strength  warrants  the  procedure,  a  dry  inland 
climate  must  be  sought.  A  few  cases  do  well  on  ocean 
voyages  if  they  can  be  well  fed  and  have  an  airy  cabin, 
and  if  at  the  same  time  they  are  good  sailors.  Arsenic, 
iron,  and  cod-liver  oil  may  be  used  later.  Codeine  and 
heroin  are  useful  when  cough  is  exhausting. 

All  sputa  from  tuberculous  members  of  a  family 
should  be  destroyed,  preferably  by  burning.  The  dan- 
ger lies  in  the  dried  pulverized  expectoration,  which  is 
then  in  a  condition  to  be  blown  about,  and  not  in  that 
which  is  kept  moist,  as  it  Is  in  the  sputum  cup.  Car- 
bolicacid  solutions  (twenty  per  cent.)  are  a  fair  substi- 
tute for  burning  where  the  latter  is  not  convenient. 
Handkerchiefs,  napkins,  bed  clothes,  and  table  utensils 
should  be  scalded  and  thoroughly  cleaned,  or,  better, 
boiled  in  an  alkaline  solution  before  cleansing.  In  this 
way,  with  care,  the  danger  of  infection  within  the  house 
is  rendered  less  than  that  which  exists  in  an  ordinary  life 
in  the  city.  At  Seton  Hospital,  during  its  eight  years  of 
occupation  by  consumptives,  only  one  case,  and  that  a 
doubtful  one,  has  occurred  among  the  physicians,  nurses, 
or  other  occupants  of  the  institution ;  and  yet  this  hos- 
pital harbors  from  one  hundred  and  fifty  to  two  hundred 
consumptives  most  of  the  time.  In  the  single  case  just 
referred  to,  there  was  a  history  of  pneumonia  which  may 
have  been  tuberculous  in  character. 

Of  the  curative  measures  diet,  climate,  out-of-door  life, 
and  rest  are  the  essentials.  The  diet  must  necessarily  be 
suited  to  the  individual;  generally,  rather  small,  frequent 
meals  serve  our  purpose  best.  In  certain  cases  the  three 
ordinary  meals  of  the  day  should  be  taken,  while  milk 
and  raw  eggs  should  be  administered  between  times  and 
on  retiring.  A  limited  overfeeding  can  thus  be  taught 
to  some  who  are  by  habit  light  eaters.  The  point  to  be 
gained  is  to  have  the  patient  take  as  much  wholesome, 
nutritious  food  as  his  digestive  organs  can  assimilate! 
Perhaps  a  little  wine  or  beer  might  be  taken  by  these  pa- 
tients when   ttiey  serve  as  appetizers,  but  great  care 
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should  be  observed  that  we  do  not  irritate  that  most  im- 
portant organ  of  the  consumptive,  the  stomach.    If  any 
course  of  treatment  upsets  the  digestion  it  is  a  safe  rule 
to    discontinue   it,  for   by  no   method  can  we    obtain 
strength  for  the  patient  unless  feeding  is  possible;  and 
in  consumptives  we  have  to  feed  our  patient,  and  also  to 
make  up  for  the  constant  drain  caused  by  the  disease. 
A  carefully  selected  dietary,  varied,  digestible,  and  ap- 
petizing, will  often  coax  the  patient  to  eat  quite  heartily. 
Much  skill  in  serving  dishes — by  making  them  attractive, 
by  not  overloading  the   plates,   and    by  division  into- 
dainty  courses — can  be  shown,  and  this  well  repays  the 
trouble.     Milk  and  raw  eggs  can  often  be  given  in  large 
amounts  when    solid  food  is  rejected.     I  have  known 
some  patients  who  could  retain  raw  eggs,  taken  whole, 
like  a  soft  capsule,  and  flavored  with  a  little  sherry,  when 
milk  and  broths  were  promptly,  vomited  by  them.     Cod- 
liver  oil  in  not  too  large  doses  is  of  help  if  it  does  not  im- 
pair appetite.     Cream  and  ice-cream  also  are  palatable 
forms  of  fatty  food,  which  is  of  course  particularly  indi- 
cated in  consumption.     Butter  spread  on  very  thin  slices- 
of  bread  is  well  taken  at  times.     Rest  is  also  important, 
due  regard  being  paid  to  individual  peculiarities.    If  fever 
is  present,  the  rule  is  to  keep  the  patient  at  rest.     If  the 
afternoon  fever  does  not  exceed  100"  F.,  exercise  may  be 
permitted,  but  should  be  carefully  watched.    Exhaustion 
and  lack  of  appetite  after  a  walk  mean  that  harm  is  being 
done ;  and  the  ten^perature,  if  taken  immediately  after 
exertion,  should  not  exceed  101°  F.  •  Of  the  different 
forms  of  exercise, walking,  bicycling,  and  horseback  are 
perhaps  the  best,  and  should  be  leisurely  but  steady  in 
character.     The  general  opinion  among  those  specially 
dealing  with  tuberculosis  is  rapidly  forming  in  favor  of 
a  rest-cure  in  cases  which  are  at  all  active.     Under  this 
regime  the    appetite,   instead    of    suffering,  improves, 
the  fever    and    emaciation   become    less    marked,   and 
often  flesh  is  quite  actively  gained.     A  steamer  chair  or 
couch  should  be  placed  on  the  porch  in  a  place  which  is- 
shielded  from  wind  and  rain,  and  should  be  occupied  for 
at  least  eight  hours  daily.     Coldness  of  the  weather 
should  be  disregarded,  but  ample  covering  of  body  and 
limbs  should  serve  to  keep  the  patient  comfortable.     At 
first  these  measures  are  not  kindly  accepted  by  the  pa- 
tient, to  whom  cold  is  often  disagreeable,  but  a  tolerance 
is  soon  established,  and  he  soon  learns  to  love  the  method 
and  ceases  to  criticise.     In  a  few  (iases  moderate  exercise 
agrees  somewhat  better,  but  these  are  exceptions. 

The  well-known  beneficial  effect  of  change  of  climate 
compels  us  to  select  a  locality  which  will  suit  the  indi- 
vidual case.  If,  after  a  trial  of  two  or  three  months,  the 
results  are  not  satisfactory,  we  should  seek  another 
region,  with  the  hope  that  it  may  prove  more  favorable. 
Simply  a  change  at  fair  intervals  acts  beneficially  in  the 
case  of  those  of  a  restless  temperament ;  but  if  we  are 
satisfied  that  all  is  going  well,  we  should  be  slow  to 
allow  a  departure  from  a  region  which  is  accomplishing 
our  purposes.  We  can  judge  of  the  effects  as  bemg 
beneficial  when  the  patient  begins  to  feel  stronger,  im- 
proves in  appetite,  sleeps  well,  and  gains  in  weight, 
while  cough  and  expectoration  lessen.  The  essential 
requirements  of  any  region  should  be  plentiful  sunshine, 
purity  of  atmosphere,  and  an  equable  temperature.  A 
climate  in  which  the  individual  may  be  out  of  doors  most 
of  the  time,  which  is  dry  and  of  fair  altitude,  should  be 
selected  if  possible.  All  these  requirements  cannot  be 
supplied  by  a  single  locality,  but  we  should  select  one 
which  answers  as  nearly  as  possible  to  the  desired 
standard.  The  Adirondacks,  Sullivan  County  in  New 
York,  GOrbersdorf  in  Silesia,  and  Falkenstein  in  South- 
west Germany,  together  with  those  vast  areas  in  the 
southwestern  portion  of  the  United  States,  such  as  por- 
tions of  Arizona,  New  Mexico,  and  Texas,  are  deservedly 
popular.  Southern  California  has  given  good  results 
and  is  a  delightful,  sunny  region.  The  iiigher  altitudes, 
such  as  the  Colorado  resorts  (5,000-6,000  feet),  Davos- 
(5,000  feet)  and  St.  Moritz  (6,000  feet),  are  preferred  by 
some,  but  they  have  the  disadvantage  of  making  the  cured 
cases  so  dependent  upon  this  bracing  atmosphere  that  a. 
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return  to  the  seaboard  is  often  impossible.  The  emphy- 
sema which  follows  residence  in  these  high  places  may 
account  for  this  peculiarity.  Cases  with  weak  hearts, 
marked  emphysema,  arteriosclerosis,  diabetes,  and  active 
or  advanced  lesions,  should  not  be  sent  to  great  altitudes. 
Patients  who  have  occasional  hsemoptyses  may  be  allowed 
to  go  to  the  mountainous  regions,  but  they  should 
make  the  ascent  gradually,  resting  for  several  days  at  in- 
termediate levels.  In  the  case  of  those  who  are  in  the 
advanced  stages  of  the  disease,  the  question  of  a  con- 
genial home  life  must  be  weighed  against  the  beneficial 
effects  of  climate.  We  must  bear  in  mind  that  many  ap- 
parently hopeless  cases  are  enabled  to  live  an  active  life 
in  a  suitable  region,  and  we  must  not  lightly  allow  senti- 
mental reasons  to  overthrow  our  judgment.  Although 
benefit  is  improbable  it  is  not  impossible. 

The  use  of  tuberculin  as  a  curative  measure  is  still  in 
the  experimental  stage,  but  there  is  some  evidence  that  it 
has  beneficial  results,  both  as  a  healing  agent  and  as  a 
preventive  of  relapses.  It  should  be  given  cautiously, 
in  doses  of  from  0.3  to  0.5  mgm.,  to  be  gradually  in- 
creased ;  but  care  must  be  taken  not  to  increase  the  dose 
to  the  point  at  which  it  produces  any  marked  consti- 
tutional symptoms.  It  should  be  employed  only  in  the 
incipient  cases,  wliicli  of  course  are  those  which  give  the 
best  results  under  all  methods  of  treatment. 

Creosote  still  holds  its  place  as  the  main  drug  in  treat- 
ment.    It  seems  to  benefit  the  cough,  to  lessen  the  expec- 
toration, and  to  improve  digestion.     The  enormous  doses 
often  prescribed  are  not  to  be  recommended ;  five  or  six 
drops  well  diluted  and  given  after  meals,  should  suffice. 
Creosote  can  also  be  given  by  inhalation,  a  few  drops  of  a 
solution  of  equal  parts  of  creosote,  alcohol,  and  chloro- 
form being  placed  daily  on  the  sponge  of  a  perforated 
zinc  inhaler.     Carbonate  of  guaiacol,  creosote  carbonate, 
and  palmiacol  ha^■e  the  advantage  of  not  being  so  irri- 
tating to  the  stomach,  and  should  be  used  when  the 
crude  drug  disagrees.     Ichthyol,  arsenic,  and  strychnine 
are  employed  with  varying  success  by  some  clinicians.  _ 
The  symptomatic  treatment  is  of  importance,  and  is 
sure  to  tax  the  resources  of  the  physician.  Cough  is  neces- 
sary and  is  sometimes  best  left  untreated ;  but,  again, 
if  it  is  unnecessarily  harassing,  it  may  cause  lack  of  rest 
and  even  vomiting,  and  drugs  then  are  useful,     the 
morning  cough  has  the  purpose  of  ridding  the  hmgs  ot 
the  accumulated  secretions  of  the  night.     A  hot  alkahne 
drink  here  serves  our  purpose  best,  for  we  wish  to  pro- 
mote and  not  to  check  it.     A  mixture  made  by  adding 
bicarbonate  of  soda  and  a  little  glycerin  to  a  couple  of 
ounces  of  hot  water,  will  be  found  to  answer  well  the 
desired  purpose.      The  severe  coughs  with  but  little  ex- 
pectoration can  often  be  benefited  by  treating  the  pharynx 
and  larynx  locally.     Ipecac,  ammonia,  steam  inhalations, 
heroin,  codeine,  and  morphine  also  render  effective  aid  at 
times     The  use  of  morphine  is  absolutely  necessary  in 
advanced  cases,  but  we  should  wait  as  long  as  possible 
before  employing  it,  as  it  upsets  digestion  9"ly  t"o  °™°; 
If  the  cough  is  pleuritic  in  origin,  adhesive  straps  and 
counter-irritation  may  prove  useful.  .i,,  „^„„ 

Anorexia  is  difficult  to  combat  and  is  frequently  pres- 
ent A  simple  alkaline  bitter,  such  as  bicarbonate  of  soda 
withnux  vomica  and  compound  tincture  of  cardamom 
taken  before  meals,  is  often  most  successful.  Acids  with 
nux  vomica  after  meals  suit  some  cases  better.  Vomitmg 
may  be  relieved  by  oxalate  of  ceimm,  bismuth  and 
Beosin  by  lavage,  and  by  dietetics.  Some  hght  wme  with 
meals  may  terle  to  start  digestion,  while  often  simply 
Sokinrafter  the  cough  will  stop  the  vomiting  and  remove 
the  drfad  of  eating  from  the  patient.  Diarrhoea  may  be 
avoided  01  stoppef  by  dieting  and  by  the  use  of  opium 
tannic  acid  and  derivatives,  by  >■<'«*■ '^"^'Dy  the  apph- 
cation  of  warmth  over  the  abdomen.  If  it  is  ot  ulcera 
?fve  origin  we  have  a  most  intractable  condition  but  it 
should  be  checked  as  much  as  possible  in  order  to  pre^ 
vent  the  terrific  drain  on  the  patient's  strength  The 
measures  enumerated  above  may  ;?«.  «"PP"f  aciS 
starch  and  laudanum  enemata  and  by  astrmgent  acia 

draughts. 


Dyspnoea,  which  occurs  in  attacks,  is  best  managed  by 
rest,  alcohol,  heart  stimulants,  and  oxygen.  If  tlie  cause 
be  a  pleural  effusion,  aspiration  should  of  course  be  em- 
ployed ;  if  pneumothorax,  adhesive  straps  should  be 
applied  to  the  side  at  fault,  and  morphine,  as  well  as 
cardiac  stimulants,  should  be  administered  cautiously. 
Finally,  if  there  be  much  intrapleural  pressure,  the  air 
should  be  withdrawn  under  aseptic  precautions. 

Hffimoptyses  are  best  managed  by  prescribing  absolute 
rest  in  a  half  reclining  position.  The  patient  should  be 
thoroughly  reassured,  and  all  interruptions  to  quiet  re- 
duced to  a  minimum.  Only  the  attendants  should  enter 
the  room,  which  should  be  located  in  a  quiet  part  of  the 
house.  The  bowels  should  be  emptied  thoroughly  with 
a  saline  purge  in  order  to  divert  as  much  blood  as  possi- 
ble to  the  intestines.  Cold  may  be  appUed  to  the  affected 
side.  In  extreme  cases  ligation  of  the  limbs  may  be  in- 
dicated, the  blood  being  allowed  to  return  at  intervals 
from  each  limb  in  turn.  This  method  keeps  the  blood 
stored  up  in  the  veins  and  lessens  its  loss.  The  diet 
should  be  served  cold,  and  must  not  be  stimulating  unless 
urgently  needed.  A  poor  circulation  is  rather  beneficial 
under  those  circumstances  and  should  be  favored.  As 
regards  the  use  of  drugs  the  writer  prefers  morphine, 
about  one-fourth  of  a  grain  to  be  administered  hypoder- 
matically.  The  disadvantage  of  pushing  this  narcotic 
lies  in  the  fact  that  the  benumbing  of  the  reflexes  which 
it  produces,  may  cause  the  blood  to  be  too  readily  re- 
tained in  the  lungs  and  so  drown  the  patient.  The  danger, 
therefore,  lies  in  asphyxiation  rather  than  in  the  direct 
loss  of  blood.  Consequently,  our  aim  should  be  merely 
to  lessen  cough,  restlessness,  and  anxiety,  but  not  to 
make  the  patient  semicomatose.  Atropine,  ergot,  gal- 
lic acid,  hydrastis,  and  ipecac  are  recommended,  but 
probably  do  no  good.  Ergot  contracts  the  arteries,  but 
it  does  not  follow  logically  that  it  contracts  the  rupture 
in  a  vessel;  in  fact,  quite  the  contrary  may  be  true.  The 
rise  in  arterial  tension,  which  this  drug  causes,  is  also  a 
distinct  disadvantage. 

Chills  are  best  treated  by  warmth,  rest,  and  alcohol. 
Night  sweats  can  often  be  checked  by  a  hot  bath  taken 
iust  before  retiring,  and  hmited  to  five  minutes'  duration. 
A  good  remedy  for  the  relief  of  this  symptom  is  a  pill 
which  may  be  made  of  zinc  oxide  (gr.  iij.),  extract  hyos- 
cvamus  (gr.  ss.-i.),  and  strychnine  (gr.jVgi'- yti)-  .  V*'?' 
p'horic  acid  (gr.  xx.)  is  often  very  useful  Agaricm  in 
large  doses  works  well  in  some  cases.  A  hght  midnight 
meal  and  sponging  with  dilute  acid  washes  are  measures 
which  should  also  be  tried.  Atropine  sulphate  is  thp 
most  reliable  drug,  given  hypodermatieally  in  gr.  ren 
doses,  but  it  has  a  disagreeable  effect  on  many. 

Pyrexia  is  best  treated  by  rest  and  cold  sponging; 
rarely  should  we  employ  the  coal-tar  derivatives,  it  the 
stomach  is  not  irritable,  quininte  in  large  doses  may  con- 
trol the  fever  to  some  extent.  Pleuritic  pains  are  most 
effectively  relieved  by  a  tight  strap  of  adhesive  zinc  oxide 
plaster,  applied  to  the  affected  side  in  such  a  manner  as  to 
lessen  its  mobihty .     Counter-irritation  by  blisters,  iodine, 

"'irTTOncfusioJ^we  may  add  that  the  general  weakness 
is  best  combated  by  good  feeding,  rest,  alcohol,  and 
such  means  as  promote  the  patient's  comfort.  Morphine 
is  necessary  in  many  cases,  and  when  the  patient  ^  con- 
dition is  hopeless  we  are  .justified  in  giving  large  doses  as 
tolerance  becomes  established.  The  treatment  of  the 
many  complications  is  considered  elsewhere 

■'  ^  Arthur  Melville  Shrady. 

LUNGS,  DISEASES  OF:  TUMORS.-Benign  neo- 
nlasms  in  the  lungs,  whether  arising  in  the  bronchi  or 
Fn  the  alveoli  are  apparently  of  very  rare  occurrence,  al- 
hougt  as  they  ca^u^se  very  shght  cl|stui-bance  dunng 
life  they  may  often  have  been  overlooked.  The  tew 
cases  reported  seem  to  have  been  discovered  accidentally 
arautopsv  only  one,  that  of  Mackenzie,  having  been 
dlco3durin|hfe.'  Thelistofbenigng^^^^^^ 
have  been  found  in  the  lungs  and  bronchi— exclusive 
of  Il'e  trachea-includes  lipoma,  lipomyoma,  papdloma, 
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myxoma,  osteoma,  enchondroma,  chondro-angioma,  Hpo- 
chondro-angioma,  mucous  adenoma,  and  colloid  ade- 
noma, most  of  them  being  represented  by  only  one, 
or,  at  the  most,  two  cases.  Rokitansky  reported  a  sub- 
mucous lipoma  growing  in  the  wall  of  a  bronchus,_  and 
in  another  case  a  colloid  adenoma,  apparently  oi'igiuat- 
ing  in  a  misplaced  portion  of  thyroid  tissue  within  the 
wall  of  the  right  bronchus.  Chiari  found  a  mucous  ade- 
noma in  the  wall  of  a  bronchiectatic  cavity,  and  a  lipo- 
chondro -adenoma  in  the  wall  of  a  second  similar  cavity. 
He  quotes  Laboulbfine  as  having  examined  a  lipoma  with 
areas  of  spindle  cells — perhaps  smooth  muscle  fibres — 
from  the  bronchial  submucosa.  Papillomata  were  de- 
scribed by  Williams  in  non-carcinomatous  bronchi  in  a 
patient  dying  of  mediastinal  carcinoma.  The  case  re- 
ported by  Mackenzie  leaves  some  doubt  as  to  the  exact 
situation  of  the  papilloma.  A  polypus  had  been  removed 
from  the  larynx  of  the  patient,  but  the  attacks  of  dysp- 
noea still  recurred,  and  finally,  after  severe  coughing,  a 
small  mucous  polypus  was  expectorated.  The  greater 
frequency  of  tracheal  polypi  as  compared  with  bronchial 
makes  it  probable  that  this  growth  also  was  in  the  tra- 
chea. 

The  statement  is  usually  made  in  the  text-books  that 
enchondroma  is  a  comparatively  common  tumor  of  the 
lung,  and  that  it  arises  from  the  cartilage  of  the  bronchi. 
A  careful  examination  of  the  literature,  however,  shows 
that  very  few  cases  of  enchondroma  have  been  reported, 
and  that  of  those  few,  not  nearly  all  can  be  traced  to  the 
pre-existing  bronchial  cartilage.  It  is  even  denied  by 
Cornil  and  Ranvier  that  such  growths  ever  occur  in  the 
lung,  but  we  have  the  testimony  of  no  less  an  a>ithority 
than  Vii'chow  to  their  occasional  occurrence  at  the  root  of 
the  lung,  and  even,  rarely,  in  the  parenchyma  near  the  sur- 
face, arising  from  the  connective  tissue.  Siegert's  case 
is  one  of  the  few  instances  of  an  enchondroma  which 
could  be  directly  traced  to  the  bronchial  cartilage,  grow- 
ing within  the  wall  of  the  bronchus  and  covered  with 
ciliated  epithelium.  Hyaline  cartilage  is  the  form  usu- 
ally found,  although  sometimes  the  elastic  variety  is  ob- 
served; the  cells  may  be  typical  or  larger  than  usual, 
arranged  in  islands  surrounded  by  an  elastic  or  a  hyaline 
matrix.  Usually  the  growth  is  surrounded  by  a  vascular 
capsule  which  passes  in  and  divides  it  into  lobules. 
Ossification  of  the  stroma  and  calcification  and  mucous 
degeneration  with  cyst-formations  have  been  found.  Vir- 
chow  has  described  an  enchondroma  with  a  very  vascular 
stroma  under  the  name  of  enchondroma  telangiectoides; 
Siegert,  a  similar  growth  under  the  name  of  chondro- 
angioma.  Virchow  has  also  described  a  pure  myxoma  of 
the  lung,  and  Rindfieisch  a  case  of  multiple  osteomata. 

It  has  for  a  long  time  been  supposed  that  primary 
malignant  tumors  of  the  lung  were  among  the  rarities  of 
pathology,  but  a  careful  collection  of  statistics  shows 
that  they  are  not  so  uncommon,  and  that  they  makeup  an 
appreciable  percentage  of  all  malignant  neoplasms.  Of 
the  different  varieties,  carcinoma,  sarcoma,  and  endothe- 
lioma, the  first  is  by  far  the  most  important  numericallj', 
although  it  is  not  always  possible  to  be  sure  that  endo- 
theliomata  have  not  been  included  in  the  list.  The  later 
statistics  of  malignant  tumors  of  the  lung  show  an  in- 
crease over  the  earlier.  Thus  Reinhard,  of  the  Dresden 
City  Hospital,  found  in  545  carcinomata  only  5  primary 
in  the  lung,  or  0.9  per  cent.,  while  Wolf,  thirty  years 
later,  found  a  steady  increase  since  Reinhard 's  time. 
There  were  31  cases  of  primary  lung  carcinoma  in  7,238 
autopsies,  or  .428  per  cent,  of  all  cases.  Passler's  figures 
from  Breslau  are:  16  primary  carcinomata  of  the  lung 
in  870  carcinomata,  4  primary  sarcomata  of  the  lung  in 
130  sarcomata,  making  lung  carcinoma  1.3  per  cent,  of 
all  primary  carcinomata.  Men  are  far  more  frequently 
affected  than  women,  the  proportion  being  about  76  to  24, 
although  Wolf  finds  the  excess  of  men  over  women  even 
greater  than  this.  As  to  the  most  susceptible  period  of 
life,  there  are  different  opinions;  Reinhard,  Passler,  and 
Wolf  place  it  between  the  ages  of  forty  and  sixty  years; 
Osier  and  Hassa,  on  the  contrary,  find  it  most  common  be- 
tween the  twentieth  and  fortieth  years,  and  Fuchs  found 


that  the  sixty  cases  analyzed  by  him  were  distributed 
about  evenly  between  the  twentieth  and  fiftieth  years. 

The  exact  origin  of  malignant  epithelial  tumors  of  the 
lung  is  a  disputed  point  among  pathologists.  On  the 
one  hand,  we  have  the  epithelial  cells  of  the  bronchi, 
both  the  lining  cells  *  and  the  cells  f  of  the  mucous  glands ; 
on  the  other,  the  squamous  cells  of  the  alveoli,  j:  It  is  this 
last  which  has  aroused  the  liveliest  controversy,  and 
which  is  still  a  disputed  point. 

Primary  carcinoma  in  the  lung  may  appear  as  multiple 
nodular  growths  along  the  wall  of  one  of  the  larger 
bronchi,  spreading  through  the  lymph  spaces  of  the  peri- 
bronchial connective  tissue  in  the  form  of  a  chain  of 
beads.  In  this  variety  the  relation  between  the  bronchial 
branches  and  the  neoplasm  is  easily  demonstrable.  A 
second  form  is  the  large,  soft,  isolated  node  or  nodes,, 
which  although  often  near  a  bronchus,  small  or  large, 
and  including  it  in  the  growth,  yet  spreads  not  by  invad- 
ing the  peribronchial  lymph  spaces,  but  by  filling  the 
alveoli.  There  is  finally  a  third  form  which  lies  between 
these  two,  and  which,  although  it  apparently  has  its 
origin  in  the  epithelium  of  the  bronchial  mucous  glands 
or  in  the  cylindrical  cells  of  the  mucosa,  does  not  remain 
confined  to  the  peribronchial  connective  tissue,  but. 
spreads  out  into  the  parenchyma,  filling  the  alveoli.  In 
both  of  these  last  two  forms  it  is  difficult  to  determine 
the  exact  origin  of  the  growth,  and  it  is  here  that  the 
controversy  arises  as  to  the  part  played  by  the  alveolar 
epithelium.  The  well-known  tendency  of  proliferating 
epithelium  to  undergo  metaplasia  is  well  shown  in  these 
carcinomata,  in  which  all  varieties  of  epithelial  cells  may 
be  found  side  by  side.  Pure  cylindrical-celled  carcinoma 
is  not  common,  and  even  those  growths  which  can  be 
proved  to  have  originated  in  the  cylindrical  epithelium, 
of  the  bronchial  mucosa  often  show  transitional,  poly- 
morphous, and  squamous  cells;  as  in  a  case  described 
by  Siegert  in  which  the  original  cylindrial  cells  of  the 
bronchial  epithelium  gave  rise  to  a  squamous-celled  car- 
cinoma. On  the  other  hand,  tumors  in  which  connection 
with  the  alveolar  epithelium  seemed  to  be  established 
beyond  a  doubt,  have  shown  a  metaplasia  from  squamous 
cells  to  cylindrical  cells. 

The  character  of  the  cells  cannot,  therefore,  be  de- 
pended upon  as  an  exact  index  to  their  origin,  yet  it  is 
probably  not  merely  a  coincidence  that  the  largest  n>im- 
ber  of  carcinomata  in  the  lung  contain  cylindrical  cells 
and  that  the  largest  number  are  situated  in  the  bronchial 
walls.  The  disappearance  of  the  mucous  glands  or  the 
filling  of  the  bronchi  by  the  proliferated  epithelium,  can 
frequently  be  proven.  In  the  case  of  carcinomata  of 
parenchymal  origin  the  point  is  harder  to  prove,  as. 
in  such  cases  smaller  bronchi  are  always  included  in 
the  mass  and  might  be  regarded  as  the  starting-point.. 
There  seems,  however,  no  a  priori  objection  to  the  de- 
velopment of  a  carcinoma  from  the  alveolar  epithelium ; 
rather  the  contrary.  Atypical  proliferation  of  these- 
same  cells,  leading  to  the  formation  of  papillary  out- 
growths into  tlie  alveoli  or  of  masses  of  large  non-pig- 
mented  cells  which  lie  free  within  tJie  alveoli,  may  be 
observed  in  several  chronic  pathological  processes  in  the 
lung:  in  chronic  passive  congestion,  in  syphilis  of  the- 
lung  (Ziemssen),  in  chronic  productive  inflammation  fol- 
lowing incomplete  resolution  after  pneumonia  (Siegert, 
Perls,  Ribbcrt),  and  in  the  epithelium  of  alveoli  which 
are  in  tlie  neighborhood  of,  but  not  yet  invaded  by,  a  car- 
cinomatous or  sarcomatous  growth  (Friedlander,  Wag- 
ner, Schulz).  Metaplasia  of  the  cells  Is  often  seen  in 
these  cases,  the  squamous  cells  giving  place  to  tall  cylin- 
drical ones,  and  there  is  every  reason  to  believe  that  these' 
elements,  which  have  taken  on  an  embryonal  character, 
might  be  the  starting-place  for  a  malignant  growth.  In 
Priedliinder's  case  the  carcinoma  arose  from  squamous- 
cells  covering  a  tuberculous  scar  in  the  bronchial  wall. 

It  can  readily  be  seen  from  the  above  that  the  structure 

*  Chiari,  Strampell,  Siegert,  Ebstein,  Scliwenninger,  Ziegler. 
t  Langhans,  Passler,  Birch-HirscMeld,  Schater. 
t  Perls,    Lataste-Malassez,    Grunwald,    Friedlander,    Wolf,   Boix,, 
FucSs. 
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of  carcinoma  of  the  lung  is  subject  to  wide  variations. 
The  most  common  form  is  that  -which  arises  in  tlie  bron- 
cliial  wall  and  consists  of  anastomosing  cords  of  cylin- 
drical and  cubical  cells,  with  a  stroma  formed  from  the 
peribronchial  connective  tissue,  the  growth  extending 
along  the  lymph  spaces.  Less  common  are  the  polymor- 
phous-celled form  and  the  squamous-celled  form  with 
typical  pearls  and  hornification. 

The  stroma  of  carcinoma  of  the  lung  is  usually  scanty, 
formed  by  the  peribronchial  connective  tissue  and  the 
alveolar  walls.  Cornil  and  Ranvier  deny  that  any  new 
stroma  is  ever  formed,  and  this  is  probably  true  in  the 
earlier  stages  of  the  growth ;  but  in  older  growths  the 
centre  may  contain  a  very  dense  stroma  with  corre- 
sponding decrease  of  cells  (Boix). 

Mucous  degeneration  of  the  cells  is  quite  common, 
especially  in  the  peribronchial  carcinomata;  necrosis, 
fatty  degeneration,  and  hornification  have  been  found. 
In  the  case  of  tumors  which  communicate  directly  with 
a  bronchus  or  a  brouchiectatic  cavity  suppuration  and 
gangrene  may  supervene.  Carcinoma  is  probably  the 
underlying  cause  of  many  of  the  cases  of  so-called  spon- 
taneous gangrene  of  the  lung.  Concretions  correspond- 
ing to  the  corpora  amylacea  and  corpora  flava  of  Siegert, 
as  well  as  calcareous  concretions,  have  been  described. 
Siegert  found  partial  ossification  of  the  stroma  in  a  squa- 
mous-celled carcinoma. 

The  differentiation  between  carcinoma  of  the  lung  and 
endothelioma  is  extremely  difficult.  Passler,  after  a  care- 
ful review  of  the  one  hundred  and  thirty -two  cases  of  so- 
called  primary  carcinoma  of  the  lung,  reported  in  the 
literature  up  to  1896,  rejects  no  less  than  sixty  cases,  on 
the  ground  that  the  tumors  described  belonged  to  the 
endotheliomata,  not  to  the  carcinomata.  The  point  is 
one  which  often  cannot  be  decided  with  absolute  cer- 
tainty In  both  we  find  large  nests  of  epithelial  cells 
filling  tlie  lymph  spaces,  and  the  crucial  point,  whether 
or  not  the  endothelium  of  these  lymph  spaces  participates 
in  the  growth,  can  hardly  ever  be  determined  positively. 
Malassez,  Stilling,  Siegert,  and  Schulz  succeeded  m 
demonstrating  the  unaltered  endothelium  surrounding 
the  nests  of  carcinoma  cells;  while  Rokitansky,  Schulz 
Schottelius,  Neelsen,  Schwenninger,  and  Wagner  proved 
the  endothelial  origin  of  the  growth  in  their  cases. _  Usu- 
ally a  tumor  composed  of  nests  of  large  cells  is  pro- 
nounced a  carcinoma  without  question;  and  Klebs  is  ot 
opinion  that  in  all  cases  in  which  the  lymph  spaces  are 
invaded  the  endothelial  cells  participate  in  the  growth. 
Practically  it  is  very  diflicult  to  determine  whether  the 
endothelium  merely  surrounds  the  cell  nests  or  blends 
wUh  hem,  and  thedifBculty  is  still  greater  m  those  cases 
in  wliich  the  atypical  proliferation  of  alveolar  epithehum 
already  described,  occurs,  and  gives  the  appearance  of 
an  earlv  stage  of  alveolar  invasion.  „  ^,    4. 

PriniaiT  endothelioma  may  arise  from  either  of  the  two 
systems  of  lymphatics,  the  superficial,  or  subpleural  m 
which  case  the  pleura  is  invariably  mvolyed,  and  the 
deep  or  pulmonal  in  which  case  the  tumor  isapt  to  form 
near  the^oot  of  the  lung.  It  spreads  along  the  inter- 
lobular lymphatics,  forming  chains  of  nodules. 

The  coincidence  of  tuberculosis  and  carcinoma  m  the 
samfoX  las  roused  much  interest  of  late,  and  several 
caSs  have  been  reported  of  these  two  processes  in  the 
?ung  Friedlander  and  Hildebrand  both  found  squa- 
mofs-celled  carcinoma  developing  in  the  epithehum  hning 
^tuberculous  cavity.  Schwalbe  reported  three  cases  of 
carcinoma  and  tuberculosis  in  the  same  lung  and  WoW 
th  rteen  Wolf's  statement  is  somewhat  startling,  out 
nf  thTrtv  one  cases  of  primary  carcinoma  of  the  lung  he 
tndlKrcoVli-tedw'lth  ti^^^^^^^^ 
far  exceeding  all  of  those  reported  in  the  hterature  up  10 
that  tfme  Wolf's  descriptions,  however,  eave  nothing 
obVTesired  Typical  tuberculous  nodules,  caseation, 
liant  cen     bacilirin  one  case  general  miliary  tubercu- 


of  the  body.  Pleura,  pericardium,  and  bone  come  next 
to  the  above-named  in  order  of  frequency;  less  common 
are  metastases  in  the  heart  muscle,  diaphragm,  kidney, 
adrenals,  brain,  and  spleen ;  still  less  common  are  those  in 
the  peritoneum,  thyroid  gland,  pancreas,  and  gall  blad- 
der. A  singular  situation  for  a  metastatic  growth  was 
the  centre  of  a  myoma  of  the  uterus.  The  wall  ot  the 
ojsophagus  was  invaded  in  one  case,  the  venaj  pulmonales 
in  four,  the  arteria  pulmonalis  in  four,  and  the  venss 
cavae  in  five.  There  is  no  record  of  extension  to  the  aorta. 
Primary  sarcoma  of  the  lung  is  much  less  common  than 
carcinoma.  Passler  finds  four  of  the  former  to  sixteen 
of  the  latter.  Sarcoma  arises  in  the  peribronchial  or  in- 
terlobular connective  tissue.  All  varieties  have  been  de- 
scribed—round-celled,  spindle-celled,  giant-celled,  mixed- 
celled. 

Secondary  carcinoma  and  secondary  sarcoma  of  the 
lung  are  of  comparatively  frequent  occurrence.  Ac- 
cording to  Reinhard  the  proportion  of  secondary  malig- 
nant growths  to  primary  is  seventy-four  of  the  former  to 
five  of  the  latter.  In  the  case  of  secondary  carcinoma 
the  original  tumor  is  apt  to  be  situated  in  the  mammary 
gland,  pleura,  liver,  or  stomach ;  in  the  case  of  secondary 
sarcoma  the  primary  tumor  is  usually  in  bone.  Secondary 
growths  are  apt  to  be  multiple  and  to  involve  both  lungs. 
Osier  reports  a  secondary  colloid  carcinoma  which  filled 
both  lungs,  the  primary  growth  being  in  the  pancreas. 
In  rare  instances  a  single  metastasis  Is  found;  as  in  an- 
other case  of  Osier's,  a  solitary  tumor  in  the  pleura, 
secondary  to  a  myeloid  sarcoma  of  the  wrist.  The  mode 
of  extension  of  secondary  growths  is  almost  always  along 
the  lymphatics;  very  rarely  is  there  an  infiltration  of  the 
parenchyma.  They  arise  either  by  extension  from  neigh- 
boring tissues,  as  the  oesophagus,  bronchi,  mediastinal 
glands,  etc.;  or  from  the  pleura  along  the  subpleural 
lymphatics,  or  from  a  distance  along  the  pulmonal 
lymphatics ;  or,  finally,  by  an  embolus  in  the  pulmonary 
artery.  Auf  recht  reports  an  interesting  case  of  embohsm, 
in  a  branch  of  the  pulmonary  artery,  from  a  carcinoma  in 
the  gall  bladder;  the  growth  of  the  embolic  carcinoma 
had  not  yet  penetrated  the  adventitia  of  the  vessel  m 
which  it  had  lodged. 

The  etiology  of  primary  malignant  tumors  ot  the  lung 
can  be  only  a  matter  of  conjecture  in  the  great  majority 
of  cases  Trauma  is  undoubtedly  an  important  factor; 
the  great  preponderance  ot  male  over  female  patients  is 
enough  to  show  that.  Osier  remarks  on  the  frequency 
of  primary  lung  carcinoma  among  the  workers  ot  the 
cobalt  mines  of  Schneeberg.  Two  of  the  four  cases  re- 
ported by  Aufrecht  had  a  history  of  severe  injury  to  the 
affected  side  of  the  chest,  and  Georgi  and  Lowenthal  also  ■ 
could  trace  their  cases  to  trauma. 

In  the  diagnosis  of  primary  malignant  tumors  ot  the 
lung  a  distinction  between  carcinoma,  sarcoma,  and  en- 
dothelioma can  be  made  only  in  those  rare  mstances  m 
which  a  portion  of  the  tumor  is  coughed  up  with  the 
sputum.  The  greater  frequency  of  carcinoma  makes 
that  the  most  probable  diagnosis.  Clinical  y,  the  distinc- 
tion is  made  not  between  malignant  growths  ot  ditterent 
character,  but  between  the  deep-seated  ones  which  arise 
at  the  root  of  the  lung  and  the  more  superficial  or  sub- 
pleural ones.  Roughly  speaking,  the  former  simulate 
mediastinal  disease,  the  latter  pleurisy. 

Certain  general  symptoms  are  common  to  both  the  deep 
and  the  superficial  growths,  the  most  important  of  which 
is  cachexia,  in  several  instances  the  onlj'  symptom  winch 
pointed  to  a  malignant  tumor.  Pam  is  a  very  variable 
symptom,  probably  depending  largely  on  the  extent  to 
which  the  pleura  is  involved.  It  is  sometimes  enti  ely 
absent,  sometimes  very  severe,  like  intercostal  neuralgia 
and  it  may  run  down  the  arm  as  well  as  the  chest.  A 
feeling  of  tension  without  definite  pam  is  sometimes  felt. 
Fever  is  not  common,  and  when  present  should  be  le- 
garded  as  a  comphcation  rather  than  as  an  inherent  part 
of  the  disease,  being  due  not  to  the  tumor  hut  to  a  pneu^ 
monic  process,  or  to  putrid  infection  of  ^'?'°}^^^'%''^^^^l 
cavity,  or  to  suppuration  or  gangrene  of  the  attectecl 
part  of  the  lung.     Many  clinicians  lay  stress  upon  the 
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enlargement  of  the  supra-  and  infraclavicular  lymph 
glands,  but  a  careful  review  of  the  reported  cases  shows 
this  to  be  a  rare  occurrence ;  nor  could  it,  if  present,  be 
regarded  as  particularly  significant,  as  such  an  enlarge- 
ment might  be  caused  by  tuberculosis.  Osier  speaks  of 
swelling  of  the  axillary  and  even  of  the  inguinal  glands, 
but  those  cases  are  very  exceptional. 

Cough  is  often  absent;  when  present  it  may  be  slight, 
with  little  sputum,  or  severe  and  persistent,  with  abun- 
dant sputum.  A  decided  difference  of  opinion  exists 
among  the  authorities  on  tlie  subject  of  the  sputum  of 
malignant  tumor  of  the  lung.  The  majority  of  text- 
books on  medicine  lay  great  stress  on  this  point  and  con- 
sider the  characteristic  sputum  to  be  the  most  valuable  of 
all  aids  to  the  diagnosis  of  this  obscure  affection.  As  to 
the  kind  of  sputum,  however,  which  is  to  be  considered 
characteristic,  the  opinions  differ  widely.  '  Some  describe 
it  as  thin,  mucoid,  of  purplish-brown  color,  the  "  prune- 
juice  "  sputum.  Stokes  found  this  present  in  ten  out  of 
eighteen  cases,  and  thinks  it  of  great  diagnostic  value. 
Others  describe  a  reddish,  jelly-like  substance,  sometimes 
likened  to  raspberry  jellj',  sometimes  to  currant  jelly; 
still  others  describe  it  as  bright  green  in  color,  with  large 
green  balls  of  muco-pus.  It  may  be  scanty  and  non- 
odorous  or  abundant  and  fetid.  Blood  is  often  found ; 
Boyd  found  it  in  the  sputum  of  more  than  half  of  his 
forty-nine  cases.  The  truth  is,  that  the  sputum  in  malig- 
nant tumors  of  the  lung  depends  not  on  the  primary  dis- 
ease so  much  as  on  the  extent  and  character  of  the  bron- 
chial inflammation,  the  amount  of  hemorrhage,  and  the 
formation  of  bronchiectatic  cavities,  etc.  The  color  of 
the  sputum,  the  presence  or  absence  of  blood,  the  con- 
sistence, odor,  etc.,  cannot  be  regarded  as  diagnostic,  for 
tuberculosis,  bronchiectasis,  pneumonia  with  slow  resolu- 
tion, lung  abscess,  may  cause  any  of  the  diilerent  kinds 
of  sputum  which  have  been  described  as  characteristic 
of  lung  tumor-.  The  only  kind  of  sputum  which  is  ab- 
solutely pathognomonic  is  that  which  contains  portions 
of  the  tumor.  The  references  to  these  in  the  current 
text-books  would  lead  one  to  infer  that  such  sputum  is 
not  unusual;  but  a  study  of  the  literature  reveals  the  fact 
that  only  five  cases  have  been  reported  in  which  portions 
of  the  tumor  were  found  in  the  Sputum,  three  of  these 
five  being  primary  carcinoma,  two  secondary  sarcoma. 
In  the  case  described  by  Haempeler,  of  secondary  sar- 
coma of  the  lung  following  a  primary  bone  sarcoma, 
fragments  of  tissue  were  found  in  the  sputum,  and  these 
proved  to  be  round-celled  sarcoma.  Eichhorst's  case  of 
secondary  sarcoma  was  similar  to  this.  The  three  cases  of 
carcinoma  were  not  quite  so  clear,  for  the  sputum  did  not 
contain  shreds  of  tissue  but  only  single  cells,  resembling 
alveolar  epithelium  but  much  larger,  multinucleated,  and 
non-pigmented.  The  case  of  Kr6nig  is  interesting  in  this 
connection.  He  made  an  exploratory  puncture  to  ascer- 
tain whether  the  dulness  present  was  caused  by  a  collec- 
tion of  fluid ;  and,  failing  to  obtain  any  fluid,  he  made  a 
second  attempt  with  a  larger  needle  and  succeeded  in 
removing  bits  of  tissue  composed  of  round  cells.  The 
growth  proved  to  be  a  sarcoma. 

The  involvement  of  the  pleura  often  gives  rise  to  the 
most  prominent  symptoms,  masking  the  underlying  dis- 
ease. By  many  authors  the  hemorrhagic  character  of 
the  effusion  is  emphasized;  but  Moutard-Martin  found 
hemorrhagic  pleurisy  in  only  twelve  per  cent,  of  the  two 
hundred  cases  analyzed  by  him,  and  Aufrecht  goes  so  far 
as  to  say  that  this  form  of  pleurisy  is  more  common  in 
non- carcinomatous  than  in  carcinomatous  cases.  The 
effusion  may  be  abundant,  sero-fibrinous,  or  purulent. 
The  attempt  to  find  cancer  cells  in  the  exudate  lias  never 
succeeded. 

So  far,  the  symptoms  have  been  the  same  for  both  the 
deep  and  the  superficial  tumors,  but  in  considering  the 
physical  signs  the  two  forms  must  be  dealt  with  sepa- 
rately. Generally  speaking,  the  subjective  symptoms 
are  more  pronounced  in  the  deep  tumors,  the  physical 
signs  in  the  superficial.  In  the  deep  tumors  we  have 
chiefly  the  disturbances  due  to  pressure  upon  the  nerves, 
vessels,  bronchi,  and  oesophagus,  while  the  physical  signs 


of  a  neyr  growth  may  be  entirely  absent.  Inspection 
sometimes  reveals  a  fulness  of  the  affected  side  with  ob- 
literation of  the  intercostal  spaces,  but  this  is  more  com- 
mon in  the  superficial  tumors.  Later  on,  contraction  of 
the  connective  tissue  and  collapse  of  atelectatic  lung  tissue 
may  cause  a  narrowing  of  the  chest  wall.  There  may 
be  diminished  expansion  of  the  affected  side.  Li  vidity  of 
the  chest  on  that  side  and  of  the  corresponding  arm  has 
been  observed,  but  usually  only  late  in  the  course  of  the 
disease.  Gradually  increasing  dyspnoea  is  greater  in  this 
form  than  in  the  superficial,  and  is  both  inspiratory  and 
expiratory ;  sometimes  more  extreme  than  is  the  case  in 
tuberculosis. 

Percussion  reveals  no  abnormality  in  the  early  stages, 
but  often  there  is  a  sudden  development  of  dulness  with 
loss  of  respiratory  sounds,  more  absolute  and  more  rapid 
than  is  usually  the  case  in  tuberculosis.  Woillez  speaks 
of  a  tympanitic  note  on  percussion  during  the  earlier 
stages  due  to  loss  of  elasticity  of  the  lung  tissue,  this 
note  then  changing  suddenly  to  complete  dulness. 

The  signs  on  auscultation  are  those  produced  by  press- 
ure on  the  bronchi — stridor  or  weakness  or  complete 
absence  of  the  respiratory  sounds.  The  normal  tracheal 
breathing  is  also  apt  to  be  weakened,  Curschmann  has 
pointed  out  the  fact  that  in  tumor  of  the  left  lung  the 
lieart  sounds  are  better  conducted  through  the  solid  mass 
than  they  would  be  through  a  pleuiitic  effusion. 

Pressure  on  the  neighboring  structures  is  responsible 
for  the  most  prominent  physical  signs  and  symptoms  in 
the  deeply  seated  tumors.  The  heart  may  be  displaced ; 
the  veins  may  be  compressed  and  lividity  with  oedema 
of  the  upper,  less  often  of  the  lower  extremity,  may  result 
from  this  narrowing;  pressure  on  the  recurrent  laryn- 
geal nerve  may  cause  changes  in  the  voice;  pressure 
on  the  oesophagus  may  cause  difficulty  in  swallow- 
ing. As  to  this  last,  a  slight  compression  is  not  unusual; 
an  extensive  compression,  however,  is  very  rare.  Press- 
ure on  nerves  other  than  the  recurrent  laryngeal  almost 
never  occurs.  The  growth  may  not  only  compress  the 
vessels  but  may  involve  their  walls  and  lead  to  rupture 
with  fatal  hemorrhage.  Such  extension  has  been  ob- 
served in  the  case  of  the  venae  cavse,  the  venae  pulmonales, 
and  the  arteria  pulmonalis;  never  in  that  of  the  aorta. 

As  to  the  diagnosis  between  carcinoma  at  the  root  of 
the  lung  and  mediastinal  tumor,  the  chief  points  are: 
that  the  mediastinal  growth  is  apt  to  attain  greater  di- 
mensions than  the  lung  tumor,  so  that  a  large  area  of 
dulness  under  the  sternum  would  more  probably  mean 
the  former ;  that  dyspnoea  develops  earlier  in  lung  tu- 
mor than  in  mediastinal  tumor;  and  that  compression 
of  the  vessels  with  lividity  develops  earlier  in  the  medi- 
astinal. Signs  of  compression  of  the  vena  cava  superior 
coming  on  early  and  followed  by  dyspnoea  would,  there- 
fore, speak  for  a  mediastinal  growth ;  the  reverse  order 
is  the  rule  in  lung  tumors.  On  the  other  hand,  involve- 
ment of  both  recurrent  laryngeal  nerves,  without  signs 
of  aortic  aneurism  and  without  compression  of  the  vena 
cava  superior,  would  speak  for  the  lung  tumor. 

The  second  class  of  tumors,  those  which  arise  in  the 
smaller  bronchi  or  in  the  parenchyma  and  are  more  super- 
ficially situated,  give  often  the  clinical  picture  of  pleuritis' 
alone,  especially  when  confined  to  the  lower  lobes.  The 
line  of  dulness,  which  does  not  change  with  change  of 
position,  is  a  valuable  diagnostic  point.  Dulness  and 
loss  of  respiratory  sounds  are  easier  to  demonstrate  in 
these  tumors  than  in  the  deeper  ones ;  pain  is  more  severe ; 
but  dyspnosa  and  symptoms  due  to  pressure  on  vessels 
and  nerves  are  often  entirely  absent.  The  diagnosis  be- 
tween these  more  superficial  tumors  and  tuberculosis  is 
extremely  diflScult.  The  absence  of  tubercle  bacilli  in 
the  sputum,  the  late  involvement  or  non-involvement  of 
the  apex,  the  fact  that  dulness  is  apt  to  be  greater  in 
front  than  behind,  and  to  be  absolute  with  complete  dis- 
appearance of  respiratory  sounds,  these  are  the  chief  aids 
to  differentiation  between  tlie  two  processes. 

The  diagnosis  of  secondary  growths  is  necessarily 
simpler.  Symptoms  referable  to  the  lungs  arising  in  a 
patient  with  a  previous  history  of  carcinoma  or  sarcoma 
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would  at  once  arouse  suspicion  and  lead  to  a  diagnosis 
wbicli  might  not  liave  been  possible  in  the  absence  of  a 
primary  growth.  However,  in  both  primary  and  secon- 
dary growths  inflammatory  processes  in  lung  and  pleura 
may  completely  mask  the  true  nature  of  the  disease,  and 
consequently  it  is  not  strange  that  many  cases  are  re- 
ported in  which  the  diagnosis  of  pleurisy  with  effusion 
was  made ;  while  there  are  others  which  were  diagnosed 
as  lung  syphilis,  lung  abscess,  gangrene,  chronic  pneu- 
monia, tuberculosis,  etc.  Passler  records  a  case  of  fatal 
hemorrhage  from  the  right  branch  of  the  pulmonary 
artery  which  had  become  invaded  by  a  lung  carcinoma, 
although  there  had  been,  up  to  the  end,  no  symptoms 
that  could  be  referred  to  the  lung. 

The  duration  of  the  disease  is  said  to  be  from  six  to  eight 
months,  but  Ziemssen  reports  a  case  which  extended 
over  several  years,  and  which,  strangely  enough,  im- 
proved temporarily  on  antisyphilitic  treatment.  On 
the  other  hand,  Jaccoud  reports  one  which  was  fatal 
within  a  week  after  the  first  appearance  of  symptoms. 

Treatment  of  the  disease  is  necessarily  palliative 
only  and  must  be  directed  to  controUing  complications 
and  relieving  pain.  No  possible  therapeutics  for  malig- 
nant growths  in  the  lung  can  be  formulated. 

Alice  Hamilton. 
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LUPETAZINE — dimethyl  pipelazine,  dipropylene  dia- 
mine, [HN.{CIl2.CH.CHJ)2.NHJ— is  aWhite  crystalline 
powder  of  the  same  dosage  .and  therapeutic  uses  as 
piperazine.  W.  A.  Bastedo. 

LUPULIN. — Ltjpulindm.  —  "  The  glandular  powder 
separated  from  the  strobiles  of"  hops,  U.  S.  P.  The 
origin  of  this  substance  has  been  fully  described  under 
Hops.     It  is  thus  described  in  the  Pharmacopoeia : 

"Bright  brownish-yellow,  becoming  yellowish-browu, 
resinous,  consisting  of  minute  granules  which,  as  seen 
under  the  microscope,  are  subglobular,  or  rather  hood- 
shaped,  and  reticulate ;  aromatic  and  bitter. 

"  When  lupulin  is  agitated  with  water  and  the  mixture 
allowed  to  stand,  no  considerable  sediment  (sand,  etc.) 
.should  be  deposited.  When  ignited,  lupulin  should  not 
leave  more  than  ten  per  cent,  of  ash. " 

It  is  obtained  from  the  hops  by  abrasion,  and  should 
then  be  stirred  upon  the  surface  of  water  to  remove 
heavy  impurities,  with  which  it  is  often  greatly  adulter- 
ated. Such  adulteration  is  readily  detected  by  estimat- 
ing the  percentage  of  ash,  for  which  the  above-named 
ten  per  cent,  is  too  liberal  an  allowance. 

The  differences  in  composition  and  action  between  hops 
.and  lupulin  are  chiefly  those  of  degree.  It  yields  about 
three  percent,  of  volatile  oil  and  a  proportionately  greater 
amount  of  the  bitter  principle,  but  lacks  the  tannin.  It 
is  given  in  doses  of  from  five  to  thirty  grains.  The  Phar- 
macopoeia provides  a  fluid  extract  and  an  oleoresin,  the 
dose  of  the  latter  being  from  one  to  five  grains. 

Henry  H.  Busby. 

LUPUS  ERYTHEMATOSUS.— A  disea.se  of  the  skin 
which  has  some  of  the  cHnical  features  of  lupus  vulgaris, 
but  from  which  it  is  absolutely  distinct  in  that  the  tubercle 
bacillus  of  Koch  is  now  known  to  be  absent  from  its 
lesions.  The  name  was  first  used  by  Cazenave  in  1850, 
and  is  to-day  the  recognized  name  for  the  disease  through- 
•out  the  world.  Unfortunately,  the  nature  of  the  process 
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IS  obscure,  there  being  nothing  in  the  histological  appear- 
ance of  the  lesions  which  can  be  said  to  be  distinctive  of 
lupus  erythematosus.  The  process  commences  in  the 
upper  cormm  and  consists  of  an  exudation  of  round  cells 
1  ins  has  caused  some  investigators  to  regard  the  nature 
ot  the  process  as  inflammatory,  and  they  have  acccord- 
ingly  assigned  the  disease  a  place  in  that  group  Al- 
though this  is  a  decided  advance  from  the  position  of  the 
earlier  dermatologists  who  placed  the  disease  among  the 
cellular  neoplasms,  the  truth  is  that  even  to-day  one 
can  find  very  little  in  the  enormous  mass  of  literature  on 
lupus  erythematosus  that  is  available  as  a  basis  for  a 
comprehensive  definition  of  the  disease. 

In  sharp  contrast  with  the  vagueness  of  its  etiology, 
the  clinical  position,  in  dermatologv,  of  lupus  erythema- 
tosus is  clearly  defined.  Typical  examples  of  the  disease 
are  easy  of  recognition,  for  they  all  have  certain  marked 
characteristics.  The  lesion  consists  of  areas  of  persistent 
■erythema  extending  at  the  margin  at  a  slow  rate,  and 
showing  a  marked  tendency  to  sink  in  at  the  oldest  por- 
tion, g.  phenomenon  to  which  the  name  of  central  atrophy 
has  been  given. 

Symptomatology. —Lupus  erythematosus,  as  it  first 
appears,  consists  in  the  formation  of  one  or  several 
slightly  raised  areas  of  a  bright  red  color,  from  the  size 
of  a  pinhead  to  that  of  a  bean.  These  areas  do  not  en- 
tirely disappear  on  pressure,  and  their  color  is  apt  to 
vary  a  good  deal  from  day  to  day,  sometimes  nearly  fad- 
ing out  and  at  other  times  being  intensely  red.  After 
the  disease  has  remained  in  this  state  for  an  uncertain 
period  peripheral  extension  occurs;  that  is,  the  sharply 
defined  patch  of  erythema  gradually  increases  in  area 
through  the  involvement  of  the  adjacent  skin.  At  the 
same  time  the  central  area  is  seen  to  be  covered  with 
scales.  These  scales  are  usually  small  and  very  adherent. 
On  attempting  to  remove  tliem,  6ne  sees  that  they  are 
attached  to  the  sides  of  the  mouths  of  the  sebaceous  fol- 
licles, which  seem  to  be  early  affected  in  the  disease  by  an 
abnormal  hyjDerkeratosis  thajB.extends  deeply  into  the 
glands.  The  rate  of  extension  varies  greatly,  hut  the 
process  has  always  a  chronic  «ouise.  Sometimes  there  is 
extension  at  one  part  of  the  border  without  any  change 
at  the  remainder,  and  often  the  entire  patch  may  re- 
main for  months  without  appreciable  enlargement.  The 
changes  in  the  central  area  of  the  patches  are  equally 
uncertain,  but  usually  the  atrophic  tendency  can  be  rec- 
ognized in  most  cases.  This  consists  in  a  sinking-in  of 
the  patch  in  this  region  with  a  decided  lessening  of  the 
color.  When  the  lesion  is  fully  developed,  the  atrophic 
skin  is  white  and  glistening,  somewhat  resembling  a 
cicatrix,  from  which  it  differs  microscopically  and  clinic- 
ally by  the  absence  of  true  scar  tissue.  Furthermore,  it 
does  not  contract  and  displace  the  adjacent  parts.  In 
favorable  cases  the  erythematous  border  may  entirely  dis- 
appear, leaving  only  the  atrophic  centre  which  is  abso- 
lutely permanent.  This  termination  is  rare,  however, 
most  cases  showing  activity  in  some  part  of  the  integu- 
ment for  years.  Sometimes  the  lesions  are  the  site  of 
other  processes,  among  which  true  lupus  and  epithelioma 
are  the  most  important. 

The  commonest  seat  of  lupus  erythematosus  is  upon 
the  face.  Here  the  disease  often  shows  itself  with  abso- 
lute bilateral  symmetry.  The  "butterfly  lesion"  of 
Hebra  is  classical  and  is  formed  by  the  involvement  of 
the  cheeks  and  the  dorsum  of  the  nose,  the  areas  on  the 
cheeks  representing  the  two  outstretched  wings  of  the 
butterfly  and  that  on  the  nose  its  body.  At  times  in 
connection  with  this  lesion,  and  at  other  times  existing 
alone,  lesions  of  the  ears,  scalp,  eyebrows,  and  lips  may 
be  seen.  Another  occasional  site  for  the  disease  is  the 
back  of  the  hands,  the  fingers,  and  the  toes.  The  lesions 
in  these  different  places  are  apt  to  be  modified  somewhat 
by  the  variations  in  the  anatomy  of  the  skin  in  the  differ- 
ent regions.  This  is  especially  true  of  the  scalp,  where 
the  characteristic  red  border  is  not  well  marked,  and 
where  the  permanent  loss  of  hair  over  the  area  of  central 
atrophy  is  a  predominating  symptom. 

Lupus  erythematosus  of  the  mucous  membrane  is  ex- 
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tremely  rare.  It  has  been  reported  on  the  buccal  sur- 
faces, and  also  on  the  conjunctiva  in  connection  with  the 
disease  on  the  skin  of  the  face.  .  . 

Many  attempts  have  been  made  to  establish  subdivi- 
sions of  the  disease  in  accordance  with  the  different  lesions 
which  may  be  pres- 
ent. The  most  im- 
portant classification 
is  that  of  Kaposi, 
who  recognized  two 
forms.  One  is  the 
discoid,  of  which  the 
butterfly  lesion  is  a 
type,  and  the  other 
is  the  disseminate 
form,  in  which  the 
lesions  are  multiple 
and  their  evolution  is 
more  rapid,  some  un- 
dergoing involution 
and  others  persisting. 
In  these  cases  there 
are  apt  to  be  grave 
constitutional  dis- 
turbances of  a  ty- 
phoidal  nature,  with 
a  fatal  termination. 

Pathologicai, 
Anato  mt.  —  Al- 
though many  impor- 
tant histological 
features  of  lupus  ery- 
thematosus have  been 
definitely  settled,  in 
general  the  results  of 
microscopical  re- 
search have  not  been 
satisfactory.  While 
one  can  say  with  ab- 
solute certainty  that 
neither  the  tubercle 
bacillus  nor  any  other 
micro  -  organism  is 
present  in  the  lesions, 
the  fact  remains  that, 
so  far  as  parallels  can 
be  drawn,  the  sec- 
tions of  lupus  erythe- 
matosus closely  re- 
semble those  of  other 
inflammatory  proc- 
esses. The  earliest 
lesion  and  the  ad- 
vancing periphery  of 
the  patches  show  no 
other  departure  from  the  normal  than  the  existence  of  a 
small  round-cell  infiltration  in  the  neighborhood  of  and 
around  the  capillaries  of  the  upper  third  of  the  corium. 
These  cells  are  often  confined  to  the  perivascular  lymph 
spaces,  and  the  general  consensus  of  opinion  is  that  they 
are  continually  passing  out  from  the  blood  stream.  That 
the  blood-vessels  are  in  a  chronic  state  of  dilatation  is  of 
course  known  from  the  clinical  aspects  of  the  disease. 
The  fate  of  these  round  cells  is  not  always  uniform. 
Many  probably  repass  into  the  circulation  unaltered; 
others  undergo  fatty  degeneration  or  are  changed  into  a 
finely  granular  material,  and  then  probably  remain  insiiu, 
in  this  altered  condition,  for  long  periods. 

The  cells  themselves  are  always  uninucleated,  their 
nuclei  staining  with  great  brilliancy.  Multinuclear 
leucocytes  are  practically  not  found.  When  degenera- 
tion occurs,  it  does  not  attack  any  special  collection  of 
cells,  but  affects  the  cells  here  and  there.  This  is  an  im- 
portant feature  because,  although .  large  collections  of 
cells  are  frequently  fo\ind,  there  is  no  evidence  at  any 
point  of  the  influence  of  a  toxin  acting  locally  and  caus- 
ing cell  destruction. 
Passing  to  the  older  lesion  we  see  these  same  cells  often 
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Fig.  3256.— Lupus  Erythematosus.    Typical  butterfly  lesion  (Hebra)  ol  the  cheeks 
and  nose,  with  accompanying  inyolvement  of  the  eyebrows  and  lips.    (Fordyoe.) 


massed  together  in  the  now  greatly  dilated  lymph  spaces,, 
and  single  cells  invading  almost  every  tissue  of  the  skin. 
They  are  found  among  the  epithelia  of  the  rete  and  of 
the  hair  follicles,  in  the  sebaceous  glands,  between  the 
muscle  cells  of  the  arrectors,  and  among  the  nerve  fibres. 

The  vessels  are  in 
many  places  throm- 
bosed and  filled  with 
collections  of  cells 
and  detritus.  An- 
other change,  prob- 
ably peculiar  to  lu- 
p  u  s  erythematosus 
and  dating  from  the 
early  lesion,  is  the 
degeneration  of  the 
collagenous  bundle, 
so  that  in  many  places 
the  whole  mass  of 
connective  tissue  in 
the  corium  gives  a 
positive  reaction 
with  elastic  fibre 
stains,  such  as  acid, 
orcein.  The  rete  Mal- 
pighi  is  greatly 
thinned  in  all  stages, 
of  the  disease  and  the 
spinous  processes  are 
practically  flattened 
out.  The  coil  glands- 
are  often  dilated  and 
contain  casts,  in 
which  case  the  mouth 
of  the  gland  is  found 
plugged  with  horny 
tissue. 

In  the  oldest  atro- 
phic portion  the  in- 
filtration is  always- 
less  apparent,  but 
more  distant  regions, 
like  the  fat  bodies, 
are  found  to  have 
their  capillaries  man- 
tled by  the  same 
round  cells.  Here  the 
larger  vessels  and 
nerves  are  often  re- 
duced to  mere  fibrous 
cords  and  are  recog- 
nized with  the  great- 
est difiaculty.  Most 
of  the  sinking-in  of 
the  atrophic  portion 
is  due  to  the  collapsing  of  the  lymph  and  blood-vessels. 

In  summing  up  the  results  of  the  microscopical  inves- 
tigation, we  can  say  to-day  that  in  all  probability  the 
primary  lesion  of  lupus  erythematosus  is  a  paralysis  of 
the  muscular  support  of  the  vascular  system  of  the  skin. 
The  exudation  of  round  cells  is  distinctly  a  passive  one. 
The  dilatation  of  the  blood  and  lymph  spaces  is  perma- 
nent and  results  in  grave  disturbances  of  the  nutrition  of 
the  area.  The  subsequent  atrophy  is  due  to  a  great  ex- 
tent to  the  obstructive  processes  in  the  vessels  and  a  cut- 
ting-off  of  the  blood  supply. 

Etiology. — Lupus  erythematosus  is  one  of  the  rarer 
diseases  of  the  skin.  It  is  somewhat  more  common  in 
women  than  in  men.  It  is  essentially  a  disease  of  adult 
life,  although  cases  have  been  reported  in  which  the 
process  started  in  childhood  and  in  old  age.  While  the 
exact  cause  is  unknown,  certain  predisposing  local  influ- 
ences have  been  noted.  These  are,  on  the  one  hand,  con- 
gestive disturbances  of  the  skin,  the  disease  following 
acne  rosacea,  eczema  seborrhoeicum,  erysipelas,  and  scar- 
let fever;  and,  on  the  other  hand,  direct  trauma  or  injury 
of  the  corium,  by  frost-bite,  tattooing,  insect  stings,  and 
instrumental  treatment  of  other  diseases  with  the  scarifier- 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


I.npu8  Brythe- 
matosuB. 


or  curette.  It  must  be  admitted,  however,  that  the  dis- 
ease usually  starts  without  known  antecedents,  and,  so 
far  as  can  be  detected,  in  perfectly  healthy  individuals. 
Many  other  troubles  have  been  reported  as  being  asso- 
ciated with  the  disease,  but  they  do  not  throw  any  light 
on  the  nature  of  the  affection.  Among  these  are  uterine 
derangements,  chlorosis,  ansemia,  and  chronic  nephritis. 
Some  writers  mention  a  lack  of  mental  development,  and 
state  that  melancholia,  induced  by  the  disfigurement  of 
the  lesions,  is  not  uncommon. 

The  question  of  the  relationship  of  lupus  erythema- 
tosus to  tuberculosis,  while  still  kept  open  by  the  French 
school  of  dermatologists,  has  ceased  to  excite  the  same  in- 
terest which  it  did  ten  years  ago.  Brieiiy,  it  may  be  said 
that  the  International  Congress  of  Medicine,  held  in  Paris 
in  1900,  did  not  settle  this  point.  At  that  time  the  micro- 
scope had  furnished  sufficient  negative  evidence,  as  re- 
gards the  existence  of  the  tubercle  bacillus  in  the  lesion 
of  lupus  erythematosus,  to  warrant  the  declaration  that 
it  was  absent.  The  French  school,  however,  claimed  that 
the  absence  of  the  bacillus  could  not  exclude  tuberculosis 
altogether,  for  they  had  been  able  to  detect  true  tubercu- 
lous deposits  in  other  parts  of  the  body  in  a  sufficient 
percentage  of  cases  to  warrant  a  legitimate  suspicion  as 
regards  the  remainder ;  and  consequently  they  held  that 
this  disease,  as  well  as  many  others,  was  due  to  the 
circulation  in  the  blood  of  the  toxin  of  the  bacillus, 
which,  acting  on  the  vaso-motor  centres,  was  capable  of 
causing  the  lesions.  Diseases  in  this  group  are  called 
"toxi-tuberculides,"  in  contradistinction  to  true  tuber- 
culosis of  the  skin,  in  which  the  bacillus  can  be  demon- 
strated. The  group  of  toxi-tuberculides  is  a  large  one 
and  embraces  certain  necrotic  papular  affections  in  which 
not  only  does 
there  seem  to  be 
more  evidence  of 
the  local  action  of 
a  toxin  than  we 
have  in  lupus  ery- 
thematosus, but 
in  which  there  is 
also  a  greater  per- 
centage of  known 
tuberculous  sub- 
jects. The  op- 
ponents of  the 
French  school 
have  failed  to  find 
in  their  cases  the 
same  high  percen- 
tage of  tubercu- 
lous patients,  and 
hence  do  not  rec- 
ognize any  neces- 
s  a  r  y  connection 
between  the  two 
diseases. 

Diagnosis. — 
Typical  cases  of 
lupus  erythema- 
tosus do  not  pre- 
sent any  great 
difficulty  of  diag- 
nosis, but  in  the 
various  stages  of 
its  evolution  cer- 
tain points  of  re- 
semblance  to 
other  dermatoses 
may  be  a  cause 
of  confusion. 
This  is  especially 
the  case  when  we 
are   in   the  pres-.  .  , 

ence  of  an  early  lesion,  covered  more  or  less  with  scales, 
and  when  the  atrophic  nature  of  the  process  is  not  in  evi- 
dence. Here  we  must  exclude  nearly  all  of  the^  super^ 
flcial  scaly  diseases  before  makmg  a  diagnosis. 


TTir  3257  -Lupus  ErytKematosu*  of  tHe  Cheek,  at  the  Height  of  the  Erythema.  The  section 
shfws  an  extensive  focus  of  infiltration,  with  two  open  capiLlanes ;  a  plug  in  orifice  of 
sweat  duct ;  only  slight  atrophy  of  epidermis.    (Fordyce.) 


The  late 


lesions,  especially  those  of  the  face,  sometimes  offer  diffi- 
culties in  diagnosis.  Here  the  patches  may  at  times 
resemble  those  of  lupus  vulgaris  or  of  syphilis  in  the 
tertiary  stage.  Both  these  classes  require  special  con- 
sideration, but  the  latter  is  the  more  important  and  will 
therefore  be  taken  up  first. 

The  late  lesion  is  most  often  confounded  with  lupus 
vulgaris,  especially  in  those  cases  in  which  true  tubercles 
of  lupus  vulgaris  have  developed  at  some  part  of  the 
lesion.  In  these  cases  the  fact  that  lupus  erythematosus 
never  ulcerates  or  attacks  the  deeper  tissue,  as  does  lupus 
vulgaris,  is  perhaps  the  most  important  point  in  differenti- 
ation ;  but  the  patulous  sebaceous  follicles,  the  peculiar 
scale  formation,  and  the  appearance  of  the  central  atrophy 
in  lupus  erythematosus,  which  has  little  resemblance  to 
the  scars  left  by  an  extensive  lesion  of  lupus  vulgaris, 
are  also  important.  In  cases  of  the  uncomplicated  lesion 
of  lupus  erythematosus,  the  absence  of  the  typical  sub- 
cutaneous tubercle  of  lupus  vulgaris  renders  confusion 
impossible. 

From  the  serpiginous  syphilide  of  the  face,  lupus  ery- 
thematosus can  be  differentiated  by  its  much  slower  evo- 
lution and  by  the  absence  of  scar  tissue.  Furthermore,  the 
tertiary  lesions  of  syphilis  show  a  tendency  to  extend  by 
the  formation  of  distinct  foci  and  not  by  the  even  mar- 
ginal progression  of  lupus  erythematosus.  If  any  un- 
certainty should  exist,  the  history  of  the  patient  and  the 
positive  results  of  anti-syphilitic  treatme^t  would  clear 
up  the  diagnosis. 

From  discrete  patches  of  eczema  and  psoriasis  lupus 
erythematosus  can  best  be  differentiated  by  a  close  ex- 
amination of  the  skin  after  the  forcible  removal  of  the 
scales.     Neither  of  the  two  processes  ever  ends  in  an 

atrophy  of  the 
skin,  nor  do  they 
show  the  exten- 
sion of  the  scale 
formation  into  the 
mouths  of  the  se- 
baceous glands. 
On  the  other 
hand,  the  pathog- 
nomonic sign  of 
psoriasis,  which 
appears  on  the 
tearing  off  of  its 
scales  and  consists, 
in  the  opening  of 
the  finger-and-toe 
processes  of  the 
corium  as  bleed- 
ing points,  is  nev- 
er seen  in  connec- 
tion with  lupus 
erythematosus. 
Further  points  of' 
differentiation 
from  eczema  are 
that  the  history  of 
both  moisture  and 
itching  is  rarely 
absent  in  eczema, 
and,  besides,  the 
border  line  be- 
tween eczema  and 
the  healthy  skin 
is  not  so  sharply 
marked  as  that  in 
lupus  erythema- 
tosus. 

From  tinea  tri- 
cophytina,    lupus 
erythematosus 
can  be  differenti- 
ated by  the  facts  that  the  lesion  starts  at  a  late  period  of 
life,  and  that  the  microscope  does  not  reveal  the  pres- 
ence of  mycelium  and  spores. 
Pbognosis.— The  prognosis  of  lupus  erythematosus  is 
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good  as  regards  both  the  general  health  and  the  outcome 
of  any  rational  treatment.  The  chances  of  tuberculosis 
■of  the  lung  developing  are  slight,  but  should  be  borne  in 
mind.  Small  patches  offer  an  excellent  opportunity  for 
removal,  and  the  larger  superficial  lesions  usually  yield 
to  mild  treatment.  Even  the  much  raised  discoid  lesions 
•often  disappear  of  themselves.  The  two  unfavorable 
features  of  the  disease  are  its  tendency  to  relapse  and  the 
amount  of  time  required  for  treatment.  An  exception 
to  a  favorable  prognosis  is  in  the  acute  type  of  Kaposi. 
This  is  very  rare  and  but  one  case  has  been  reported  in 
the  United  States. 

Treatment. — While  there  are  no  known  internal 
remedies  that  have  a  specific  influence  on  the  lesions  of 
lupus  erythematosus,  a  careful  survey  of  the  general 
condition  of  the  patient  is  most  desirable.  A  tonic  or 
antituberculous  treatment  is  often  indicated.  Articles  of 
food  and  drink  which  cause  a  temporary  flushing  of  the 
face  should  be  avoided,  and  the  patient  should  be  in- 
structed to  guard  as  far  as  possible  against  the  extremes 
of  heat  and  cold.  A  number  of  observers  have  from  time 
to  time  reported  the  amelioration  of  the  trouble  during 
the  administration  of  certain  remedies.  Among  them 
are  the  iodide  of  potassium,  iodoform,  arsenic,  ichthyol, 
and  the  salicylate  of  sodium. 

The  external  treatment  is  of  great  importance  and,  for 
convenient  consideration,  may  be  divided  into  the  fol- 
lowing sections :  (1)  The  application  of  soothing  remedies; 
(3)  the  use  of  stimulating  applications ;  (3)  surgical  in- 
terference. 

Soothing  remedies  are  always  indicated  when  tliere  is 
much  hypersemia  of  the  skin.  Small  young  lesions  fre- 
quently disappear  under  this  treatment  alone.  It  is  also 
useful  when  the  lesions  show  unusual  vascularity  or  a 
tendency  toward  inflammation,  and  as  an  after-treatment 
when  the  skin  has  been  artificially  stimulated  in  the 
course  of  treatment.  The  soothing  preparations  em- 
ployed are  astringent  powders,  lotions,  and  simple  oint- 
ment, such  as  are  recommended  for  the  treatment  of 
acute  dwmatitis.  Powders  containing  oxide  of  zinc  and 
the  common  washes  of  zinc  and  calamine  are  much  used. 
Compression  obtained  by  the  application  of  collodion  and 
ichthyol  or^by  strapping  the  lesions  with  zinc  oxide 
plaster  is  sometimes  beneficial. 

Of  the  many  stimulating  remedies  the  most  useful  is 
the  tincture  of  green  soap.  This  is  applied  daily  by 
rubbing  well  into  the  patch  and  then  washing  with 
water.  A  slight  grade  of  inflammation  is  set  up,  which 
in  turn  can  be  treated  by  some  soothing  lotion.  This 
treatment  is  especially  applicable  in  lesions  with  excessive 
scaling  of  the  follicles.  By  it  the  plugs  in  the  sebaceous 
glands  are  removed  and  a  great  improvement  in  the  ap- 
pearance of  the  lesions  on  the  face  can  be  obtained.  Care 
should  be  taken  that  the  applications  are  not  too  pro- 
longed or  too  severe,  for  the  epidermis  over  the  patches  is 
extremely  thin  and  sensitive.  After  the  scales  and  plugs 
areremoved,  they  can  often  be  kept  away  by  the  appli- 
cation of  Lassar's  paste  containing  salicylic  acid.  Other 
preparations  of  value  in  this  class  are  ointments  contain- 
ing sulphur,  tar,  oil  of  cade,  mercury,  ichthyol,  and  re- 
sorcin.  Cases  have  been  reported  as  cured  under  the 
continuous  application  of  mercurial  plaster.  In  very 
indolent  patches  painting  with  pure  carbolic  acid  or  with 
glycerin  in  which  iodine  and  iodide  of  potassium  are  dis- 
solved has  been  found  beneficial. 

The  treatment  by  caustic  acids  and  alkalies  is  obsolete, 
having  been  discarded  on  account  of  the  excessive  de- 
struction of  tissue.  Some  writers,  however,  recommend 
the  acid  nitrate  of  mercury,  arsenic  paste,  and  chloracetic 
and  pyrogallic  acids.  Only  very  small  areas  should  be 
treated  at  a  time  if  these  remedies  are  used. 

Treatment  by  surgical  means  is  often  useful,  especially 
the  method  of  linear  scarification.  Tliis  does  not  difl:er 
in  any  way  from  the  same  method  used  in  acne  rosacea  or 
in  lupus  vulgaris.  It  consists  in  making  parallel  cuts 
through  the  patch  and  carrying  tliem  a  short  distance 
outside  it,  and  then  in  making  another  set  at  right  angles 
to  the  first.     Bleeding  should  be  encouraged  and  pressure 
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made  if  the  patch  is  much  raised.  This  treatment  is  not 
difllcult  and  gives  exceedingly  good  cosmetic  effects. 
Other  methods  are :  curetting  the  tissue  away  en  masse, 
and  destroying  it  by  the  electric  cautery.  Neither  is  of 
much  value.  During  the  past  few  years  cures  have 
been  made  by  both  radio-  and  phototherapy. 

Osea/r  H.  Holder. 

LUPUS  VULGARIS.— Lupus  vulgaris  is  a  cellular 
new  growth  of  the  skin  or  mucous  membrane  due  to 
the  direct  inoculation  with  the  tubercle  bacillus  and  to 
the  peculiar  formative  reaction  of  the  connective  tissue 
which  follows  the  infection.  Neither  histologically  nor 
in  respect  of  its  intensely  chronic  course  does  this  form  of 
tuberculosis  of  the  skin  differ  from  the  chronic  form  of 
tuberculosis  situated  in  other  parts  of  the  body,  and 
hence,  as  elsewhere  in  tuberculosis,  the  lesion  of  lupus 
vulgaris  starts  by  the  development  of  typical  tuberculous 
tissue.  This  primary  efflorescence,  or  lupoma,  consists  of 
several  brownish-red  to  yellow  areas,  from  the  size  of  a 
pinhead  to  that  of  a  pea,  situated  in  the  deeper  parts  of 
the  corium,  and,  when  uncomplicated  by  secondary 
changes  in  the  skin,  the  lesion  is  easily  recognized  by  its 
peculiar  characteristics.  The  nodules  are  deeply  seated  in 
the  skin  and  cause  no  apparent  tumefaction.  When 
pressed  upon  with  a  piece  of  glass,  they  lose  their  redness 
and  become  either  brown  or  yellow,  a  color  due  to  necro- 
biotic changes  at  the  centre  of  the  nodule.  Inconsistency 
they  are  much  softer  than  the  surrounding  skin  and  are 
easily  penetrated  by  any  fine  blunt-pointed  instrument. 
The  evolution  of  the  nodules  is  extremely  slow,  but  in  time 
they  always  disappear  by  absorption,  leaving  scar  tissue. 
The  disease  itself  spreads  by  the  formation  of  new  foci 
at  the  periphery  and  by  invading  the  deeper  tissues.  The 
disease  on  the  face  seems  to  have  a  special  predilection 
for  cartilage,  as  that  of  the  nose. 

While  many  lesions  of  lupus  pursue  an  uninterrupted 
course  to  the  formation  of  a  cicatrix,  others  are  markedly 
modified  by  secondary  changes  which  occur  in  and  around 
the  nodule  and  in  the  overlying  epidermis.  The  varying 
degree  of  involvement  of  the  corium  and  of  these  second- 
ary changes  may  give  to  lupus  a  great  number  of  clinical 
pictures,  and.  it  has  been  the  custom  to  subdivide  the  dis- 
ease by  the  addition  of  Latin  adjectives,  which  merely 
designate  the  chief  clinical  feature  present.  The  more 
Important  are  as  follows: 

Lupus  maeulosus  (Lupus  planus. )— This  division  em- 
braces all  lesions  of  lupus  vulgaris  which  consist  of  the 
uncomplicated  efllorescence  of  the  nodules.  The  disease 
begins  by  the  appearance  of  only  a  few  tubercles,  but 
before  many  months  have  elapsed  the  end  product  is  ap- 
parent as  scar  tissue.  This  scar  tissue  is  very  diffuse  and 
even,  for  the  tubercles  occupy  the  whole  depth  of  the 
corium  and  have  little  or  no  healthy  tissue  between  them. 
The  disintegration  and  resoiption  "of  the  tubercle,  on  the 
other  hand,  do  not  always  take  place  in  a  uniform  man- 
ner. Although  the  scar  tissue  is  situated  in  the  main  at 
the  periphery  of  the  lesions,  it  rarely  happens  that  the 
central  area  of  a  lupus  scar  is  so  entirely  separated 
from  them  that  pressure  with  glass  does  not  reveal  their 
presence  in  a  partially  absorbed  state.  Their  existence  in 
some  part  of  the  lesion  is  not  only  necessary  for  diagnostic 
pui'poses,  but  it  affords  a  measure  of  the  activity  of 
the  process  at  any  local  point,  as  regards  both  the  inva- 
sion of  the  adjacent  healthy  skin  and  the  likelihood  of 
further  development  at  the  centre  of  the  lesion. 

In  this  group  must  be  included  lupus  vulgaris  when 
It  is  developing  in  the  lesion  of  other  diseases,  as  lupus 
erythematosus,  and  in  old  scars,  and  it  is  usually  the  con- 
dition in  which  the  disease  primarily  appears  when  the 
other  forms  are  to  be  the  ultimate  product. 

Lupus  nodosus  (L.  tuberculatus,  elevatus,  tumidus, 
non-exegens,  non-ulceratus).— This  clinical  type  follows 
the  macular  variety  and  is  due  to  the  tendency  of  the 
individual  nodules  to  remain  in  situ  unchanged.  The 
formation  of  new  granulomatous  foci  predominates  and 
tlie  skin  is  elevated  into  a  mass  of  papules  and  tubercles. 
This  form  pursues  a  remarkably  slow  course,  but  rarely 
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ulcerates.  Sooner  or  later  the  involution  of  the  lupus 
tissues  begins  and  terminates  in  the  formation  of  a  thick 
and  uneven  cicatrix. 

Lupus  c.nilcerans  (L.  crustosus,  rodens). — This  divi- 
sion includes  the  moist  patches  of  lupus.  The  overlying 
epidermis  loses  its  protecting  character  and  allows  the 
lupomata  to  be  exposed  to  external  influences.  In 
the  milder  cases  an  impetiginous  or  eczematous  condi- 
tion may  be  present,  with  the  formation  of  crusts  and 
scales,  or  the  epidermis  may  be  entirely  destroyed  and  a 
true  ulcer  result. 

These  lupus  ulcers,  owing  to  their  resemblance  to  cer- 
tain forms  of  syphilis  and  epithelioma,  are  sometimes 
difficult  to  diagnose. 
They  may  be  covered 
with  crusts  or  their 
floor  may  be  the  seat 
of  an  exuberant  out- 
growth of  granula- 
tions. Their  border 
is  the  most  character- 
istic feature,  and  it  is 
there  that  the  signs 
upon  which  a  diag- 
nosis may  be  formu- 
lated are  most  evi- 
dent. Owing  to  the 
extremely  slow  and 
irregular  necrosis  of 
the  lupomata,  this 
border  is  irregular, 
non  -  elevated,  and 
soft,  and  the  individ- 
ual lesions  are  usu- 
ally visible. 

Lupus  serpigiibosiis. 
— This  name  is  given 
to  those  lesions  which 
have  a  tendency  to 
rapid  extension  at 
the  periphery.  The 
lupomata  evolve 
completely  into  ci- 
catricial tissue,  and 
we  have,  as  a  result, 
superficial  scars  of 
great  size  whicli 
show  few  or  no  nod- 
ules in  the  centre 
but  many  at  the  per- 
iphery. This  group 
embraces  the  most 
disfiguring  cases  that 
are  seen  on  the  face 
and  scalp  and  which 
are  extremely  rebel- 
lious to  treatment. 
This  form  is  also 
common  on  the  arms 
and  legs. 

Lupus  Ihvpertroplii-  , 

cm  —In  this  type  of  the  disease  an  exuberant  growth 
of  connective  tissue  entirely  overbalances  other  ten- 
dencies and  the  lesion  becomes  covered  with  soft  exube- 
rant granulations  which  bleed  very  easily.  This  forni  is 
most  of  ten  seen  following  the  ulcerated  lesions  on  the 
nose.  In  these  cases  the  granulations  are  not  covered 
with  epithelium,  nor  do  they  contain  tl^e  t.ubercte  ba^ 
cillus  or  the  lupoma.  They  must  be  looked  upon  as 
the  results  of  secondary  infect  on.  f™"  ^  simdar  condi^ 
tion  appears  in  connection  with  syphilitic  and  othei 
uTcerattons.  The  name  hypertrophic  is  also  apphed  to 
cases  in  which  epithelial  hypertrophy  appeals,  ims 
may  be  present  in  very  small  lesions  and  consists  in  he 
develoDment  of  verrucous  growth  above  the  level  ot  tne 
lupoma  In  certain  cases,  iS  which  the  disease  is  located 
oTtirieg  the  growth  may  be.so  excessive  as  to  produce 
an  appearance  like  elephantiasis. 


Lupus  oftlie  Face. — The  face  is  the  most  frequent  seat 
of  lupus,  and  here  every  form  of  the  disease  appears. 
It  has  been  supposed  that  infection  often  takes  place 
through  the  lymph  channels  of  the  nostrils,  but  it  is  more 
likely  that  the  peculiar  anatomy  of  the  skin  of  Hutchin- 
son's flush  area  has  more  to  do  with  the  determination  of 
this  frequency.  The  area  of  the  nose  is  undoubtedly  the 
starting-point  in  most  cases,  and,  as  Besnier  has  asserted, 
the  disease  is  accompanied  and  often  preceded  by  an  ob- 
stinate crusting  inside  the  nostrils.  Often  it  happens 
that  before  the  disease  has  spread  beyond  the  region  of 
the  nose,  serious  involvement  and  destruction  of  the 
nasal  cartilages  has  taken  place.     This  may  not  be  evident 

during  the  earlier 
stages  of  the  disease, 
for  the  nodular  and 
hyperplastic  types  of 
liipus  are  usually 
present,  and  the  crust 
and  outgrowth  of 
granulation  tissue  are 
apt  to  cover  up  the 
extent  of  the  destruc- 
tion. When  the  cica- 
trix is  formed,  how- 
ever,  the  loss  of 
cartilage  is  apparent 
even  when  the  lesion 
has  been  a  very  small 
one.  After  an  exten- 
sive lesion  of  the 
nose,  the  resultinj<- 
deformity  is  distinc- 
tive, giving  to  the 
nose  a  peculiar 
lopped  -  oS  appear- 
ance. Contrary  to 
what  happens  in 
syphilis,  the  nasal 
bones  remain  intact, 
this  fact  being  an 
important  means  of 
distinction  between 
the  two  diseases. 

Lupus  of  the  Upper 
and  Lower  Lip.  — This 
region  may  be  the 
primary  seat  of  lu- 
pus, but  is  more  oft- 
en involved  in  the 
extension  of  the  dis- 
ease from  the  nose 
and  cheeks.  The  lips 
early  become  greatly 
swollen,  deeply  fis- 
sured and  crusted, 
and  they  bleed  easily. 
Extension  to  the  in- 
side of  the  mouth  is 
invariable,  and  in 
this  locality  the  dis- 
ease shows  itself  by  the  usual  manifestations  of  lupus 
of  the  mucous  membrane.  The  deformity  caused  by 
the  cicatrization  is  extreme.  The  mouth  is  greatly  re- 
duced in  size  and  the  jaw  is  practically  ankylosed  by  the 
tightness  of  the  scar.  , 

iMims  of  the  Auride.—1\rs.  may  be  primary  or  second- 
ary to  a  lupus  of  the  face.  It  is  sometimes  symmetrical, 
but  usually  one  ear  alone  is  affected.  The  process  some- 
times starts  in  the  lobular  region  where  the  changes  are 
most  characteristic.  Owing  to  the  looseness  of  the  con- 
nective tissue  of  the  lobules  there  is  great  swelling  of  this 
part  of  the  ear,  and  the  lobule  hangs  down  as  a  purplish 
pear-shaped  tumor  from  the  much  hypertrophied  auncle. 
The  skin  is  very  thin  and  transparent,  and  is  apt  to  pe 
in  an  eczematous  state.  The  process  ends  in  the  entire 
destruction  of  the  auricle,  the  scar  sometimes  completely 
occluding  the  external  auditory  meatus.     Extension  into 
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TTir  saw  -LuDus  Vulgaris  (six  years'  duraUon) .     The  type  is  tti^  ot  a  young  maou- 
FIG.  3258.^^Lu^pU^s^yulgans^^ax^^^^  ^  epithelial  hypertrophy.    (Fordyce.) 
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the  auditory  canal  is  common.     Cases  have  been  reported 
in  which  the  membrana  tympani  was  ruptured. 

Jjiipm  of  the  Extremities.— This  is,  next  to  the  face, 
the  most  common  region  for  the  development  of  lupus. 
The  lesions  are  espe- 
cially important  in 
that  they  sometimes 
attain  a  great  size, 
and,  through  the  con- 
traction of  their  re- 
sulting scars,  they 
may  cause  a  loss  of 
movement  in  the 
joints.  Most  of  the 
lesions  are  situated 
on  the  forearm  or 
lower  leg,  where  the 
natural  thinness  of 
the  skin  is  prone  to 
cause  a  serpiginous 
form  of  the  disease. 
Secondary  extension 
to  the  deeper  tissue 
is  not  uncommon, 
and  in  turn  the  fas- 
cia, tendons,  perios- 
teum, and  bone  may 
toe  so  involved  that 
the  limb  requires  am- 
putation. Besides 
the  limitation^  of 
movement  in  the 
knee  and  elbow,  an- 
other troublesome  se- 
quela of  cicatricial 
contraction  is  the 
pressure  on  the  veins. 
The  limb  becomes 
very  oedematous  and 
the  process  ends  in  a 
state  of  elephantiasis, 
for  which  there  is  no 
amelioration  except 
by  amputation. 

Lupus  of  the  Geni- 
talia. —  Primary  lu- 
pus of  the  genitals 
has  been  reported  in 
both  males  and  fe- 
males, but  is  of  great 
larity.  Hebra  re- 
ported one  case  on 
the  penis.  In  the 
female,  the  vulvar 
and  anal  regions  are  sometimes  attacked  by  the  ulcerative 
forms  of  the  disease,  and  the  cicatricial  contractions  re- 
sult in  great  disfigurement  of  the  parts. 

Formerly  lupus  of  the  female  genitals  was  considered 
more  common  than  it  is  to-day.  Under  the  name  of 
"  esthiomfene  "  many  cases  were  reported  in  France.  It 
was  then  believed  that  lupus  of  the  vulva  presented 
characteristics  not  common  to  the  disease  in  other  parts 
of  the  body.  The  researches  of  Dr.  Robert  W.  Taylor,  of 
New  York,  on  this  subject  led  him  to  conclude  that  in 
many  of  these  early  cases  the  disease  was  not  true  lupus 
but  the  result  of  a  number  of  causes,  among  them  syphilis, 
chancroids,  traumatism,  and  filth,  and  that  tuberculosis, 
when  it  did  invade  this  region,  was  not  unlike  the  same 
disease  of  the  skin  elsewhere. 

Lupus  of  the  Mucous  Membranes. — Lupus  has  been 
known  to  develop  primarily  on  the  mucous  membrane 
of  the  nose,  lips,  gums,  tongue,  hard  and  soft  palate,  and 
larynx,  but  in  the  great  majority  of  cases  it  is  secondary 
to  tuberculosis  elsewhere,  and  the  result  of  direct  ex- 
tension of  a  facial  lupus.  In  place  of  the  lupous  nodule 
there  appear  small  papillary  excrescences,  closely  packed 
together  in  plaques.  These  are  whitish  in  color  from  the 
excessive  growth  of  epithelium  above  the  infected  area. 
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Fig.  3359.— Lupus  Vulgaris  (twenty-flve  years'  duration).  Extensive  cicatrix,  show- 
ing activity  in  temporal  region.  The  destruction  of  the  lobule  and  cartilage  of 
the  auricle  is  characteristic.    CFordyce.) 


They  are  favorably  situated,  owing  to  warmth  and  moist- 
ure, for  undergoing  superficial  ulcerative  changes.    They 
terminate  in  scar  tissue  in  all  cases. 
Pathology.— -At  the  present  day  there  is  no  longer 

any  doubt  existing 
in  the  minds  of  the 
great  majority  of  ob- 
servers that  lupus  is 
a  tuberculosis  of  the 
skin,  and  that  the 
microscope  must 
show  evidences  of 
this  specific  infection 
when  an  absolute  di- 
agnosis is  required. 
Strange  to  say,  the 
practical  demonstra- 
tion of  lupus  in  the 
laboratory  does  not 
always  consist  in  the 
finding  of  the  tuber- 
cle bacillus.  Owing 
to  the  great  scarcity 
of  these  organisms  in 
the  lesions  and  the 
complicated  diiferen- 
tial  stain  that  they 
require,  it  happens 
that  failures  in  this 
regard  are  frequent, 
if  not  usual.  For- 
tunately, the  appear- 
ance of  the  essential 
clinical  lesion,  the  lu- 
poma,  is  sufficiently 
characteristic  to  be 
unmistakable.  This 
consists  of  an  area  in 
the  corium  composed 
of  a  number  of  small 
round  cells  with 
deeply  staining  nu- 
clei, a  larger  type  of 
cells — called  epithe- 
lioid cells  —  contain- 
ing one  or  two  nuclei 
at  their  periphery, 
and  near  the  centre  of 
the  area  a  third  type 
of  cell  known  under 
the  name  of  Lang- 
hans'  giant  cell.  A 
fine  network  of  con- 
nective tissue  passes 
around  and  through  this  collection  of  cells.  Specific 
stains  show  that  in  these  areas  the  collagenous  bundles 
and  elastic  fibres  are  either  absent  or  greatly  rarefied, 
while  at  the  periphery  both  of  these  normal  elements 
of  the  corium  are  plainly  visible.  The  reason  for  this 
is  believed  to  be  that  by  the  slow  growth  of  the  lupoma 
these  tissues  are  laterally  displaced  rather  than  absorbed, 
and  that  they  form  a  fairly  impervious  wall,  which 
has  a  greater  or  lesser  tendency  to  contract  and  com- 
press the  cellular  area  in  the  centre.  Later,  this  com- 
pression manifests  itself  by  the  necrobiotic  changes 
which  occur  in  the  older  lupomata.  In  these  a  coagula- 
tion necrosis  or  cheesy  degeneration  commencing  at  the 
centre  and  extending  outward  results,  proliferation  of 
new  connective  tissue  from  the  periphery  penetrates  into 
and  replaces  the  necrosed  lupoma,  and  scar  tissue  is  the 
final  product. 

An  unusual  exception  to  this  reticulated  granuloma, 
that  is  usually  found  in  lupus,  may  occur.  Instead  of 
being  confined  by  the  connective-tissue  wall,  the  tuber- 
culous areas  are  small  and  distant  from  one  another. 
The  groups  of  cells  are  rather  in  the  form  of  an  infiltra- 
tion in  the  corium,  but  they  do  not  differ  histologically 
from  those  found  in  the  common  type.     The  giant  cells 
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Extensive  Lupus  of  the  Face,  of  Fifteisn  Years'  Duration.  The  following  lesions  are  recogniza- 
ble in  the  picture :  Destruction  of  the  nasal  cartilage ;  loss  of  lobule  of  the  auricle ;  ectropion 
of  the  eye  from  contraction  of  cicatrix ;  and  fissured  condition  of  the  lips  and  chin. 

(This  picture  and  those  which  appear  in  the  body  of  the  text  of  both  articles — lupus  erythe- 
matosus and  lupus  vulgaris— are  from  the  collection  of  Dr.  John  A.  Fordyce,  of  New  York.) 
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are  always  present  and  these  are  the  chief  guide  to  diag- 
nosis. As  tJnna  points  out,  these  cases  are  apt  to  extend 
rapidly,  and  have  a  tendency  to  epithelial  hypertrophy. 
The  lesions  are  apt  to  be  extremely  hypersemic  and  may 
not  show  the  presence  of  the  lupoma  at  all.  They  are 
sometimes  difficult  to  tell  from  lupus  erythematosus, 
and  histologically  are  allied  to  tuberculosis  verrucosa 
cutis. 

In  the  secondary  changes  to  which  lupus  is  prone,  cor- 
responding histological  variations  occur,  but  they  are  of 
little  importance  beyond  the  fact  that  care  has  to  be  ex- 
€rcised  in  order  to  obtain  excised  specimens  that  will 
contain  the  lapus  tissue.  In  the  verrucous  and  hyper- 
trophic forms  this  tissue  lies  far  below  the  surface  of  the 
Tvarfy  development. 

Diagnosis.— In  spite  of  the  multiformity  of  the  clinical 
pictures  presented  by  lupus  vulgaris,  the  essential  char- 
acteristics of  the  disease  are  so  marked  that  a  diagnosis 
in  most  cases  is  easily  made.  A  history  of  the  patient 
reveals  almost  invaiiably  that  the  disease  dates  from 
childhood  and  that  it  has  pursued  a  most  chronic 
course.  The  examinations  of  the  lesion  rarely  fail  to 
show  at  some  point  the  small  primary  granuloma, 
the  soft  consistency  of  which  and  its  appearance 
when  pressed  on  with  a  glass  shde  are  pathogno- 
monic. The  diseases  most  apt  to  be  confounded  with 
lupus  are  tertiary  syphilis,  lupus  erythematosus,  and 
epithelioma. 

From  syphilis  in  its  tertiary  stage  a  differential  diag- 
nosis has  often  to  be  made  in  two  quite  different  cases. 
The  non-ulcerative' serpiginous  syphilide  resembles  to  a 
great  extent  the  non-ulcerative  form  of  lupus,  and  the 
deep  ulcerating  syphilide  has  many  of  the  appearances 
of  an  ulcerating  lupus.  Tlie  non-ulcerative  syphilide, 
developing  in  the  form  of  a  subcutaneous  gumma,  pre- 
sents tubercles 
which,  while  the}- 
have  much  resem- 
blance to  the  tuber- 
cles of  an  elevated 
lupus,  attain  their 
size  much  more 
rapidly,  are  harder, 
rounder,  and  of  a 
copper  color.  Fur- 
thermore, in  syph- 
ilis we  usually  have 
a  multiplicity  of  le- 
sions ;  in  lupus, 
more  often  only 
one.  Lupus  starts 
before  puberty, 
while  an  acquired 
syphilis  belongs  to 
adult  life. 

In  the  ulcerative 
forms  of  syphilis 
the  ulcer  is  usually 
round.  Its  edges  are 
sharply  cut  and 
everted,  and  its  dis- 
charges more  co- 
pious than  in  lupus. 
This  is  due  to  the 
nature  of  the  neo- 
plasm, in  wliich  the 
softening  of  the 
gumma  causes  a 
much  greater  loss 
of  tissue  than  does 
the  slow  necrosis  of 
a  lupus  lesion, 
which  presents  a 
much  more  super-  , 

flcial  ulcer,  whose  edges  are  u-regular  and  non-eveited. 
On   the   other  hand,  the   lupus  scars  form  at  a  slower 
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rate,   are  deeper, 
syphilitic. 


and  cause  more  deformity  than  the 


From  rodent  ideer  an  ulcerating  lupus  can  be  told  by 
the  margin  of  the  epithelioma.  This  is  hard,  elevated, 
pearly- white  in  color.  The  ulcer  is  deeper  and  its  floor 
has  no  tendency  to  form  healthy  skin.  Epithelioma  be- 
gins in  advanced  life,  and  its  course  is  usually  associated 
with  more  or  less  pain.  The  lupus  ulcer,  on  the  con- 
trary, presents  no  such  margin,  is  painless,  and  has  a 
tendency  to  heal. 

Lupus  erythematosus  is  distinguished  from  lupus 
vulgaris  in  that  the  former  begins  after  puberty  and 
advances  by  an  even,  raised,  erythematous  border  and 
not  by  the  formation  of  subcutaneous  granulomata. 
It  never  ulcerates  and  does  not  form  contracting  scars. 
The  peculiar  scaliness  and  the  involvement  of  the  seba- 
ceous glands  in  lupus  erythematosus  are  not  seen  in 
lupus  vulgaris. 

Acne  rosacea  may  at  times  resemble  lupus  on  ac- 
count of  the  tumefaction  of  the  nose,  which  appears 
in  both  diseases,  but  its  history,  the  intense  hardness 
of  the  fibrous  tissue,  and  the  presence  of  the  dilated 
capillaries  should  distinguish- it  from  the  disease  under 
consideration. 

Prognosis. — The  prognosis  of  lupus  vulgaris  would 
not  be  unfavorable  if  it  were  not  for  the  uncertainty  as 
regards  recurrence.  The  destruction  and  removal  of  the 
tuberculous  nodules  and  hypertrophic  tissue  are  not  diffi- 
cult, but  it  can  never  be  said  that  the  resulting  scar  does 
not  contain  sufficient  infective  material  to  cause  a  fresh 
outbreak  of  the  disease.  Especially  is  this  true  of  the  cica- 
trix left  by  lupus  maculosus  when  the  nodules  are  so 
deeply  embedded  in  the  fibrous  tissue  that  they  are  not 
visible  to  the  eye.  Lupus  is  not  often  seen  in  connection 
with  general  or  pulmonary  tuberculosis,  yet  cases  have 
been  reported  in  which  death  has  resulted  from  the  spread- 
ing of  the  affection  to  the  lungs  or  from  the  development 

of  acute  miliary  tu- 
berculosis. 

Tkeatmbnt. — 
The  treatment  of 
lupus  vulgaris  may 
be  divided  into  (1) 
constitutional  and 
(3)  local. 

Constitutional 
Treatment. —  The 
care  of  the  general 
health,  good  food, 
fresh  air  and  sun- 
light, and  a  life  out 
of  doors  will  benefit 
the  patient  more 
than  the  internal 
administration  of 
remedies.  In  the 
past  many  methods 
of  treatment  have 
been  recommended 
for  the  tuberculous, 
and  nearly  all  of 
them";in  turn  have 
found  a  serious 
stumbling-block  in 
lupus  vulgaris.  In 
this  disease  the  su- 
perior opportunity 
for  observation  al- 
lows of  a  final 
decision  on  the 
question  of  their 
efficacy,  and  the 
admission  must  be 
made  that  modern 
dermatology  has  re- 
ceived little  from 
the  therapeutics  of  pulmonary  tuberculosis  that  it  has 
not  been  obliged  to  condemn.  No  remedies  have  any 
influence  on  the  rate  of  extension  of  lupus,  nor  do  they 
hasten   the   necrosis  and  absorption  of  the  lupomata. 
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Only  so  far  as  the  state  of  the  general  health  or  an  im- 
paired nutrition  may  be  benefited  are  internal  medicines 
indicated.  With  this  sole  purpose  in  view  may  be  tried 
cod -liver  oil,  chalybeates,  and  tonics,  care  being  taken 
that  the  deleterious  action  on  digestion  does  not  ex- 
ceed the  benelit  derived.  Of  other  remedies  recom- 
mended, but  of  doubtful  value,  may  also  be  mentioned 
iodide  of  potassium,  iodoform,  quinine,  arsenic,  creo- 
sote, and  chloride  of  calcium. 

Local  Treatment. — This  consists  in  the  destruction  and 
removal  of  tlie  lupomata  with  as  little  disfigurement  as 
possible.  In  making  a  selection  of  the  most  suitable 
means  to  this  end,  the  variety  of  the  disease  must  be  taken 
into  careful  consideration. 

In  the  case  of  small  lesions  the  ideal  treatment  is  ex- 
cision with  or  without  a  Thiersch's  skin  graft.  The  re- 
sults, when  this  method  is  successful,  are  most  satisfac- 
tory, but  unfortunatetly  the  number  of  selected  cases  in 
which  it  is  applicable  is  small,  and  the  reports  show  that 
recurrences  are  by  no  means  unknown. 

If  there  is  no  chance  to  ejctirpate  the  lesion,  the  best  re- 
sults are  obtained  either  by  curetting  or  by  the  use  of  the 
scarifier.  In  curetting,  as  much  as  possible  of  the  soft 
tissue  is  scraped  away  and  usually  some  caustic  is  subse- 
quently applied.  The  lesion  is  allowed  to  cicatrize,  after 
which  the  curetting  can  again  be  repeated  if  it  is  found 
necessary.  Dr.  G.  H.  Fox  has  devised  a  method  for  re- 
moving the  nodules,  when  they  are  deeply  situated,  by 
means  of  the  dental  burr.  This  penetrates  the  meshes 
of  the  scars,  and  undoubtedly  reaches  small  granulation 
areas  that  the  dermal  curette  would  not  enter.  Other 
instruments  have  been  contrived  for  the  same  purpose. 
Curettage  meets  the  indications  best  in  case  of  a  rapidly 
advancing  iBargin,  in  ulcerated  cases,  with  or  without 
hypertrophic  outgrowths,  and  in  cases  with  recurrence. 
If  large  areas  are  to  be  treated,  a  local  or  general  anaes- 
thetic should  be  employed.  The  worst  hindrance  to  the 
operation  is  the  impenetrability  of  the  scar  tissue  and 
hence  the  difficulty  of  getting  at  the  deeply  situated 
lupomata. 

Linear  Scarification. — This  method  was  proposed  by 
Volkmann  and  afterward  modified  by  Vidal  and  others. 
Parallel  cuts,  about  one-tenth  of  an  inch  apart,  are  made 
by  a  sharp  knife  through  the  lupous  tissue.  Many  special 
instruments  have  been  invented  for  scarification,  that 
devised  by  Vidal  himself  having  two  cutting  edges.  The 
knife  has  to  be  very  sharp  and  is  held  like  a  pen,  the 
strokes  being  rapidly  made.  The  depth  to  which  the 
cuts  penetrate  can  be  easily  regulated  after  a  little  prac- 
tice. Free  bleeding  is  encouraged,  and  when  it  has  been 
checked  a  little,  other  cuts  at  angles  of  from  60°  to  90°  to 
the  first  set  are  made.  This  operation  is  not  painful  and 
requires  no  anaesthetic.  It  should  be  repeated  every  six 
to  eight  days  until  the  desired  result  is  obtained.  Here 
again  the  operation  is  not  possible  in  badly  sclerosed  cases, 
but  is  specially  applicable  in  cases  showing  much  vascu- 
larity and  on  the  border  of  a  lupous  ulcer. 

Other  methods  entailing  surgical  interference  are  by 
cauterization  with  the  thermo-cautery  or  with  the  electro- 
cautery. Besnier,  to  whom  the  perfection  of  the  opera- 
tion with  the  galvano-cautery  is  due,  has  invented  a  num- 
ber of  special  cautery  points  suited  for  both  superficial 
and  deep  application.  Small  lesions  are  riddled  with 
punctures  and  then  allowed  to  heal  up.  This  method 
is  also  to  I  be  recommended  for  the  destruction  of  small 
inaccessible  lupomata  and  of  small  areas  of  granula- 
tions. 

Of  the  medicinal  means  employed  for  tlie  treatment  of 
lupus  many  are  still  extant,  but  most  have  been  super- 
seded by  the  surer  methods  of  instrumentation.  For- 
merly, caustic  applications  were  extremely  popular. 
Among  them  the  treatment  by  the  solid  stick  of  nitrate 
of  silver  still  survives.  The  stick  is  puslied  into  the  soft 
tissue  and  a  mechanical  as  well  as  caustic  effect  is  pro- 
duced. This  gives  good  results  in  small  and  discrete 
patches.  Vienna  paste  cbntaining  white  arsenic  and 
cinnabar  is  also  used  to-day.  The  application  is  very 
painful  and  has  to  be  kept  up  for  two  or  three  days. 


The  amount  of  destruction  of  the  lupous  tissue  is  con- 
siderable, but  the  healthy  tissue  is  for  the  greater  part 
spared. 

Another  method  of  directly  destroying  the  lupomata  is 
that  recommended  by  Unna.  This  consists  in  preparing 
small  splinters  of  wood  by  soaking  in  a  solution  of  car- 
bolic acid  and  corrosive  sublimate,  and  then  driving 
them  directly  into  the  lupomata,  where  they  are  held  in 
place  by  plasters  and  allowed  to  ulcerate  out.  Pledgets 
of  cotton  may  be  used  for  the  same  purpose.  Other  writ- 
ers have  advised  various  liquids  to  be  injected  into  the 
tissue  or  sprayed  or  painted  on  the  surface.  With  the 
object  of  macerating  the  epidermis  and  exposing  the 
lupomata,  many  ointments  and  other  preparations  are 
used.  At  the  head  of  these  probably  stands  the  salicylic- 
acid  plaster.  After  its  use  stronger  and  more  destructive 
applications  should  be  employed. 

Lately,  there  have  come  to  the  front  in  the  treatment  of 
lupus  two  entirely  new  methods  which  bid  fair  to  be  the 
treatment  of  the  future.  The  first,  devised  by  Professor 
Finsen,  of  Copenhagen,  consists  in  the  concentration  of 
sunlight  or  the  arc  light,  by  a  system  of  lenses,  directly  on 
the  lupous  patches.  In  this  light  the  heat  and  red  rays 
are  cut  off  by  water  chambers,  and  as  far  as  possible  the 
ultra-violet  and  chemical  rays  alone  are  used.  These 
rays  are  believed  to  have  powerful  bactericidal  qualities 
and  the  power  of  penetrating  the  skin.  The  second 
method  is  now  more  universally  used  and  consists  in  the 
application  of  the  a;-rays.  Both  these  methods  have  been 
reported  as  affording  excellent  results,  although  they  are 
not  invariable.  One  of  the  great  ■  advantages  which 
they  both  possess  is  the  small  amount  of  scarring  that 
remains  after  a  cure.  The  disadvantages  are  the  ex- 
pense and  long  time  required  for  treatment. 

Oscar  H.  Holder. 

LYCETOL,— Dimethvl  piperazin  tartrate  [NH(CHa- 
CHCHs)2NH  +  HjCHIOs]— is  obtained  by  distilling  gly- 
cerin with  ammonium  bromide  and  reducing  the  dimethyl 
pyrazin  thus  formed  with  metallic  sodium.  It  is  a  white, 
odorless  powder  with  acid  taste  and  reaction,  and  is  read- 
ily soluble  in  water.  Like  piperazin  this  salt  is  a  solvent 
for  uric  acid,  and  is  used  in  cases  of  gouty  diathesis. 
Wiltzack  reports  considerable  diuresis,  the  urine  having 
a  low  specific  gravity,  non-occurrence  of  an  otherwise 
regularly  recurring  attack  of  gout,  and  diminution  of 
gravel  when  the  remedy  was  continued  a  long  time. 
Hamonic  found  it  to  improve  the  urine  in  purulent  cys- 
titis. Tlie  dose  is  1-2  gm.  (gr.  xv.-xxx.)  dissolved  in 
plenty  of  water,  its  lemonade-like  taste  making  of  It  a 
pleasant  drink.  W.  A.  Bastedo. 

lyCOPOOWM— Vegetable  Sulphur:  "The  spores  of 
Lycopodiiuii  clamtumL.  and  of  other  species  oiLycopo- 
dium  (fam.  Lycopodiacea) ,"  U.  S.  P.  These  plants  are 
evergreen  creepers,  connnon  throughout  the  north  tem- 
perate zone.  Their  ament-like  spikes  bear  numerous 
sporangia.  These  spikes  are  collected,  chiefly  in  North- 
ern Europe,  dried,  and  threshed.  Considerable  dirt  is 
inevitable,  and  this  amount  is  frequently  largely  in- 
creased for  purposes  of  adulteration  ;  hence  the  necessity 
for  estimating  the  amount  of  ash,  and  for  microscopi- 
cal examination.  The  following  is  the  official  descrip- 
tion: 

"  A  fine  powder,  pale  yellowish,  very  mobile,  inodor- 
ous, tasteless,  floating  upon  water  and  "not  wetted  by  it, 
but  sinking  on  being  boiled  with  it,  and  burning  quickly 
when  thrown  into  a  flame.  Under  the  microscope  the 
spores  are  seen  to  be  spliaero-tetrahedral,  the  surfaces 
marked  with  reticulated  ridges,  and  the  edges  beset  with 
short  projections. 

"Lycopodium  should  be  free  from  pollen,  starch,  sand, 
and  other  impurities,  any  of  which  are  easily  detected 
by  means  of  the  microscope. 

"  When  ignited  with  free  access  of  air,  lycopodium 
should  not  leave  more  than  five  percent,  of  ash." 

It  contains  forty-seven  per  cent,  of  fixed  oil  (Fliickiger),. 
and  has  no  other  important  constituent.     It  is  used  only 
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as  a  non-adhesive  powder  for  the  protection  of  moist  pills 
■  from  sticking  togetlier,  and  for  dusting  upon  excoriated 


Fig.  3361.— Lycopodlum  Plant  and  Spores.  A  is  tbe  plant,  something 
less  than  natural  size ;  o,  one  of  the  leaves,  enlarged ;  6,  a  scale  of 
the  spike  with  the  sporangium  at  the  base,  enlarged ;  c,  d,  e,  differ- 
ent views  of  the  spores.    (Luerssen.) 

places — to  protect  the  surface  and  to  prevent  chafing ; 
its  action  in  both  cases  is  wholly  mechanical. 

Henry  II.  Rusby. 

LYMPH. — 1.  Definition. — Lymph  is  one  of  the  cir- 
culating fluids  of  the  body.  It  is  the  all-pervading  fluid 
of  the  body.  It  has  been  said  that  the  higher  animals  as 
well  as  the  lower  are  really  aquatic,  inasmuch  as  each 
cell  of  a  reptile,  bird,  or  mammal  lives  in  a  liquid  me- 
dium— the  lymph. 

Blood  comes  into  contact  with  the  endothelial  cells  of 
the  blood  circulatory  system,  and  with  the  cells  within 
the  spleen  pulp — with  these  cells  and  with  these  alone. 
But  these  cells  compri.se  a  vanishingly  small  proportion 
of  the  cells  of  the  body.  All  the  rest  of  the  cells— and 
that  is,  nearly  all  of  the  cells  of  the  body— never  come 
into  immediate  contact  with  the  blood.  They  receive 
their  food  and  their  respiratory  oxygen  through  the 
lymph ;  while  the  lymph  in  turn  receives  these  materials 
for  the  sustenance  of  the  cells  from  the  blood. 

On  the  other  hand,  waste  matters,  which  are  constantly 
forming  within  active  cells,  are  thrown  out  of  the  cells 
into  the  lymph  and  make  their  way  directly  or  indirectly 
back  into  the  blood,  to  be  carried  to  some  excretory 

organ.  '  „  .         , 

The  lymph  is  thus  the  liquid  medium  of  interchange 

between  the  living,  active  cells  of  the  body  (endothelium 

excepted)  and  the  blood.  , ,     ,       , 

The  way  in  which  this  interchange  between  blood  and 

lymph,  and  between  lymph  and  cells,  takes  place  will 


be  discussed  under  Relation  of  Lymph  to  Metabolism, 
(section  5). 

3.  Classification.— The  word  lymph  is  frequently 
used  vpith  a  somewhat  wider  meaning  than  that  given  in 
the  definition  above.  In  this  wider  significance  lymph 
includes  pot  only  the  lymph  in  the  intercellular  spaces, 
but  also  all  liquid,  not  blood,  contained  within  endothe- 
lial-lined  cavities  or  circulating  within  enthothelial-lined 
vessels.  This  more  general  definition  includes  the  fluid 
contents  of  the  pleural,  peritoneal,  and  pericardial  cavi- 
ties. 

It  includes  the  chyle  together  with  the  contents  of  all 
lymphatics  and  lymph  spaces. 

The  aqueous  humor  of  the  eye,  the  cerebro-spiual  fluid 
and  the  synovial  fluid,  are  closely  related  to  lymph,  but 
differ  in  certain  important  properties  characteristic  of 
lymph  and  may  not  be  classed  with  lymph  proper. 

Lymph  may  thus  be  classified  as: 

I.  Tissue  Lymph  —  filling  the  intercellular  spaces- 
throughout  the  body. 

II.  Circulating  Xj/nip/t- flowing  along  the  lyrapli  radi- 
cles and  lymphatics,  making  its  way  slowly  back  to  the 
circulatory  system,  usually  via  the  thoracic  duct. 

III.  Chyle — the  circulating  lymph  of  the  intestinal 
mucosa  and  suhmucosa  plus  the  food-stuflEs  (mostly  iat8)i 
absorbed  from  the  lumen  of  the  intestine. 

IV.  Serous  Lympli — the  contents  of  the  serous  cavities. 
3.  Composition. — Tissue  lymph,  circulating  lyfliph, 

and  serous  lymph  have  practically  the  same  composition,, 
as  follows : 


Lymph.  ■ 


Per  ceut 

Water  . . 

9,5  20 

f  Proteids 3.75 

Corpuscles. 

Serum  gloBulln. 

ganlc. 

Serum  albumin. 

Extractives 10 

Fats. 

Lecithin. 

Cholesterln. 

L  Solids. 

Sugar,  dextrose 10 

Sodium  chloride O.oli  i 

Sodium  carbonate 24  >        .83 

Inor- 

Other salts 05) 

ganic. 

Chlorides,  sulphates,  phos- 
phates, and  carbonates  of 
Na,  K,  Ca,  and  Mg. 

100.00 

The  proteids  of  lymph  are  contained  partly  in  the  cor- 
puscles and  partly  in  solution  in  the  lymph  plasma.  An 
important  constituent  of  lymph  proteid  is  the  flbrinogen 
— one  of  the  globulins — which  is  one  of  the  factors  in  the 
formation  of  the  clot  when  lymph  escapes  from  tissues- 
or  vessels.  All  lymph  contains  flbrinogen;  but  serous 
lymph  contains  no  fibrin  ferment  and  will,  therefore,  not 
coagulate  spontaneously.  The  serous  lymph  contains 
less  proteid  (about  3.42  per  cent.)  than  tissue  or  circulat- 
ing lymph. 

The  salts  of  the  lymph  are  the  same  qualitatively  as. 
those  of  tlie  blood,  dift'ering  only  in  their  quantitative 
relations.  The  proportion  of  salts  of  the  lymph  is  less 
than  that  of  the  blood. 

Besides  the  above-enumerated  constituents  the  tissue 
and  circulating  lymph  contains  small  and  indeterminate 
quantities  of  katabolites,  chief  of  which  is  urea,  which  is 
found  in  amounts  approximating  0.016  per  cent. 

Chyle  differs  from  other  forms  of  lymph  in  the  large 
admixture  of  food-stuffs  just  absorbed  from  the  alimen- 
tary canal.  Practically  all  of  the  fat  is  absorbed  into  the 
lymphatics  of  the  intestinal  mucosa  and  submucosa.  It 
circulates  in  these  in  the  form  of  an  emulsion.  This 
gives  the  lymph,  otherwise  clear  and  light  yellow,  the  ap- 
pearance of  milk,  and  called  forth  from  Asellius,'  the  dis- 
coverer of  the  vessels  which  contain  it,  the  name  lacteals. 

The  amount  of  fat  which  the  chyle  contains  will  vary 
naturally  with  the  conditions  of  the  observation.  If  the 
observation  be  made  upon  a  dog  about  two  or  three 
hours  after  a  meal  rich  in  fats  the  lacteals  will  be  found 
gorged  with  a  chyle  as  white  as  milk  and  very  rich  in 
fats.     If,  however,  the  observation  be  made  under  condi- 
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tions  in  which  the  lymphatics  in  question  are  not  carrying 
absorbed  fats,  the  vessels  do  not  differ  in  appearance 
ftom  other  lymph  vessels,  and  the  contained  chyle  v?ould 
not  differ  essentially  from  circulating  lymph  in  its  chem- 
ical composition. 

Chemical  analysis  shows  the  chyle,  when  drawn  from 
the  lacteals  after  a  meal  rich  in  fats,  to  have  the  follow- 
ing composition; 

Per  cent. 
f  Water 90.67 
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■  Proteids. 
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Fat 

Organic.  \    .Lecithin 
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Sugar   and   other  organic 

L     substances 

Inorganic :  Salts,  similar  to  those  of  the 
lymph 
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Chyle,  i  Fat 4.71 

--•-■■■■  .54 

.85 

.23 

.79 

100.00 
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The  physical  composition  of  the  lymph  bears  a  close  re- 
semblance to  that  of  the  blood.  Like  the  latter  it  consists 
of  plasma  and  corpuscles.  The  plasma  differs  in  no  essen- 
tial character  from  blood  plasma :  straw-colored  and  clear ; 
alkaline  in  reaction,  through  NajCOs  and  Na2HP04; 
coagulable  under  the  same  conditions  as  those  wliich 
govei-u  the  clotting  of  blood,  and  as  a  result  of  the  same 
factors — fibrinogen,  fibrin  ferment,  and  calcium  salts; 
saltish  in  taste,  because  of  the  presence  of  0.6  per  cent, 
sodium  chloride;  specific  gravity  lower  than  blood 
plasma  because  of  the  smaller  proportion  of  salts. 

The  lymph  corpuscles  are  simply  leucocytes.  They 
are  formed  mostly  in  the  lymph  glands,  and  are  put  into 
-circulation  first  in  the  lymph,  and  with  the  lymph  enter 
the  blood  circulation  through  the  thoracic  duct. 

4.  The  Theokt  of  Lymph  Formation. — A  brief  his- 
toric review  is  necessary  to  give  one  an  idea  of  the  way 
in  which  the  present  theory  of  lymph  formation  devel- 
oped. 

Asellius '  discovered  the  lacteals  (1632)  and  thought 
that  they  carried  absorbed  food  to  the  liver  for  elabora- 
tion into  blood. 

Rudbeck''  discovered  the  general  lymphatics  (1653) 
and  observed  that  lymph  clots  like  blood  and  has  a  salt 
taste. 

Bartholin  ^  discovered,  independently,  the  general  lym- 
phatics, and  believed  that  lymph  formed  from  blood  by 
filtering  through  the  tissues  and  that  it  represented  water 
and  salts  of  the  plasma. 

Pecquet  ■•  discovered  the  connection  of  the  lacteals  with 
the  thoracic  duct  and  through  this  with  the  venous  sys- 
tem (1654). 

Monro  ^  believed  that  the  lacteals  filled  by  sucking  di- 
gested food-stuffs  from  the  intestinal  canal  (1757). 

Bichat  *  believed  that  tissue  spaces  filled  from  the  blood- 
vascular  system  through  exhalant  arteries  ("  vasa  exha- 
lantia"),  that  the  lymphatics  filled  from  the  tissue 
•spaces  through  open  mouths  and  lacteal  vessels  by 
"capillary  attraction,"  and  that  lymph  kept  moving 
through  "  vital  activity  "  of  cells  and  tissues  (1812). 

Dutrochet ''  discovered  endosmosis,  and  man}'  physiolo- 
gists believed  the  riddle  of  absorption  and  formation  of 
lymph  to  be  finally  solved.  The  importance  of  osmosis 
has  been  generally  recognized  by  physiologists  since  that 
time;  but  the  part  which  it  plays  has  been  variously 
estimated  (1837). 

Hunter "  believed  witli  the  older  writers  tliat  the  lac- 
teals filled  by  suction  from  the  alimentary  canal,  and  that 
the  general  lymphatics  filled  by  suction  from  the  tissue 
spaces.  As  to  the  filling  of  the  tissue  spaces  he  recog- 
nized the  possibility  of  a  filtration  through  the  walls  of 
the  blood-ve.ssels  (1835). 

Johannes  MttUer '  did  not  accept  the  mechanical  theory 
(capillary  attraction,  etc.);  but,  observing  that  the  lac- 
teals did  not  absorb  all  solutions  from  intestines  without 
respect  to  kind,  conceived  the  idea  of  "selection,"  and 
Tselieved  that  the  formation  of  chyle  was  due  to  the  "  vital 
activity  "  of  the  living  cells  of  the  intestinal  wall  (1838). 
We  come  now  to  the  last  lialf  of  the  nineteenth  cent- 


ury. Over  two  centuries  of  speculation  guided  by  an 
occasional  observation  had  passed  since  the  lymphatics 
were  discovered.  Speculation  had  run  the  gamut  of 
theories — filtration,  capillary  attraction,  osmosis,  vital 
activity.  The  physiologists  of  the  period  of  physical, 
chemical,  and  microscopic  research  were  to  turn  on  the 
searchlight  of  modern  science  to  solve  the  problem  of 
lymph  formation  and  movement. 

Carl  Ludwig '"  approached  this  problem  in  his  charac- 
teristic way.  He  applied  here  the  methods  of  the  phys- 
ical laboratory,  testing  through  the  mercury  manometer 
the  blood  pressure,  the  venous  pressure,  and  the  lymph 
pressure,  and,  in  consequence  of  his  observation  of  high 
blood  pressure  and  low  lymph  and  venous  pressure, 
maintained  that  the  lymph  resulted  from  flltratioB  of 
plasma  through  the  capillary  walls.  In  1861  Ludwig" 
summed  up  his  theory  of  lymph  formation  through  filtra- 
tion and  diffusion  as  follows: 

"  The  blood  which  is  contained  in  the  vessels  must  al- 
ways tend  to  equalize  its  pressure  and  its  chemical  con- 
stitution with  those  of  the  extra  vascular  fluids,  which 
are  only  separated  from  it  by  the  porous  blood-vessel 
walls.  If,  for  example,  the  quantity  of  blood  in  the  ves- 
sels has  increased,  the  mean  blood  pressure  is  also  in- 
creased, and  at  once  a  portion  of  the  blood  is  driven  out 
into  the  tissues  by  a  mere  process  of  filtration.  The 
same  result  is  brought  about  when  the  constitution  of 
the  blood  is  altered  by  the  absorption  of  food  or  by  in- 
creased excretion  by  the  kidneys,  blood,  or  skin,  or  when 
the  composition  of  the  tissue  fluids  is  altered  in  conse- 
quence of  increased  metabolic  changes  taking  place  in 
the  tissues.  In  the  latter  case  the  changes  brought  about 
in  the  lymph  are  effected  by  processes  of  diffusion. " 

Ludwig's  theory  was  generally  accepted  by  physiolo- 
gists for  about  four  decades.  Little  work  was  done 
during  that  time.  The  work  done  by  Tomsa,'-  by  Em- 
minghaus  and  Paschutin,'^  and  by  Rogowicz  "  all  led  to 
results  in  harmony  with  the  filtration  theory  of  lymph 
formation. 

Heidenhaiu'*  experimented  upon  the  lymph  flow  from 
the  thoracic  duct  and  concluded  that  iiis  observations 
were  irreconcilable  with  the  filtration  theory,  and  that 
"  we  must  assume  that  the  cells  forming  the  walls  of  the 
capillaries  take  an  active  part  in  lymph  formation,  i.e., 
that  the  lymph  must  be  looked  upon  as  a  secretion  rather 
than  as  a  transudation." 

During  the  last  decade  of  the  century  the  whole  field 
was  carefully  re-worked  by  many  skilled  observers.  A 
question  which  had  seemed  to  be  settled  was  again 
opened  by  Heidenhain's  work,  and  many  new  experi- 
ments were  instituted  to  determine  the  parts  played  by 
physical  and  vital  forces. 

Valuable  contributions  were  made  by  Cohnstein.  Ex- 
periments to  reproduce  the  physical  relations  of  the  blood 
and  lymph  circulations  were  tried.'*"  A  tube  of  animal 
membrane,  representing  the  blood-vessels,  passed  through 
an  outer  tube,  representing  the  lymph  spaces  of  tissue. 
The  fluid  in  these  two  tubes  was  subjected  to  varying 
pressures  with  results  that  led  the  experimenter  to  con- 
clude that  the  pressure  within  the  inner  tube  (always 
much  greater  than  that  in  the  outer)  was  a  more  impor- 
tant factor  than  any  variations  of  pressure  in  the  sur- 
rounding liquid.  On  the  whole,  the  author  held  to  the 
filtration  theory  rather  than  to  the  secretion  •  theoj-y. 
Cohnstein  "''. «  showed  that  a  considerable  but  variable 
time  elapses  after  an  intravenous  injection  of  salt  or 
sugar  solution  before  the  lymph  is  affected,  and  that 
simultaneous  tests  of  blood  and  lymph  may  be  mislead- 
ing. 

Researches  made  by  Lazarus-Barlow, "  by  Bainbridge, " 
and  by  Moussu,"  all  resulted  in  conclusions  favorable  to 
the  filtration  theory  of  lymph  formation. 

In  the  mean  time  other  experimenters  got  results  which 
seemed  to  point  to  a  secretory  activity  on  the  part  of 
capillary  walls.  Hamburger^"  found  jn  a  horse  under 
observation  that  there  was  an  increased  flow  of  lymph 
from  the  ductus  colli,  at  the  same  time  that  there  was 
decrease  of  both  carotid  and  jugular  blood  pressure. 
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TscherewkoW'"  found  no  change  in  the  amount  of 
lymph  which  passed  from  the  thoracic  duct  after  hemor- 
rhage, and  concluded  therefore  tliat  there  is  difficulty 
in  affirming  a  direct  relation  between  capillary  pressure 
and  lymph  formation.  Ostowsky"  made  tests  of  the 
■efferent  lymph  stream  from  the  testis  after  intravenous 
injections  of  salt,  sugar,  peptone,  etc.,  and  concluded 
that  "lymph  flow  is  practically  independent  of  general 
blood  pressure. " 

PopolT  2^  made  experiments  on  the  intravenous  injec- 
tion of  dextrose,  varying  the  method  of  Heidenhain  by 
injecting  rapidly  (one  to  two  minutes)  rather  than  slowly 
(thirty  minutes),  and  found  that  the  maximum  amount 
•of-  sugar  in  the  blood  was  never  less  than  that  in  the 
lymph;  that  the  lymph  flow  from  the  thoracic  duct  was 
increased,  but  not  in  proportion  to  the  amount  of  sugar 
injected ;  that  the  urine  is  also  considerably  increased,  and 
that  sugar  is  freely  excreted  through  the  urine. 

PuglieSe  '*  investigated  the  formation  of  lymph  in  the 
fore  leg  of  a  dog,  and  found  that  venous  stasis  caused 
an  increased  flow  of  lymph,  thus  favoring  the  filtration 
theory.  He  found,  further,  that  either  active  or  passive 
movements  of  the  leg  increased  the  amount  of  lymph 
without  changing  its  composition.  About  this  time 
Asher,""'  ^  associated  in  a  part  of  his  work  with  Barbara,'* 
made  some  important  contributions  to  the  problem  in 
■question,  and  though  he  took  a  middle  ground  by  de- 
claring that  ''some  of  the  facts  discovered  can  be  ac- 
counted for  upon  the  physical  basis  (filtration  and  osmo- 
■sis),  and  some  upon  the  physiological  (secretion),"  he 
involved  the  problem  still  more  by  announcing  a  new 
factor,  viz. ,  organic  actimty.  He  presented  a  strong  series 
■of  facts  to  show  that  whenever  the  activity  of  an  organ 
is  increased,  the  flow  of  lymph  from  that  organ  is  also 
increased. 

Thus  during  the  period  of  active  investigation  of  the 
subject  of  lymph  formation  a  great  mass  of  facts  had 
been  established,  but  the  physiological  world  was  still 
in  doubt  as  to  the  relative  importance  of  the  various 
possible  factors  involved  in  the  formation  of  lymph.  The 
time  had  come  for  an  analytical  mind  to  take  up  the 
subject  and  bring  order  out  of  chaos.  This  analytical 
mind  was  furnished  by  Dr.  E.  H.  Starling,  of  London. 
Starling  made  an  important  series  of  contributions  to  the 
literature  of  this  question  in  1894  and  1896,"'  "^  and  in  1898 
he  made  a  masterly  review  of  the  whole  problem,  weigh- 
ing in  a  most  liberal  and  impartial  manner  the  various 
contributions  to  the  solution  of  the  problem  of  lymph 
formation. 

The  early  work  was  subject  to  criticism  in  that  the 
experimenters  had  studied  the  flow  of  lymph  from  the 
leg  and  had  been  obliged  to  subject  the  tissues  to  mas- 
sage in  order  to  get  a  flow. 

Tigerstedt  2°  had  first  called  attention  to  this  difficulty 
with  the  early  work.  Heidenhain  recognized  the  valid- 
ity of  this  criticism  and  devised  a  new  method  to  avoid 
it.  He  studied  the  flow  from  the  thoracic  duct,  and  as- 
sumed that  this  represented  the  lymph  formation  of 
practically  the  whole  organism.  Heidenhain's  long  in- 
vestigation was  based  upon  this  apparently  tenable  con- 
clusion, and,  as  stated  above,  led  to  results  irreconcilable 
with  the  filtration  theory. 

Starling  ^'  showed  that  the  flow  from  the  thoracic  duct 
does  not  represent  the  general  lymph  formation.  The 
lymph  flow  from  the  anterior  limbs,  and  head  and  neck, 
does  not  enter  the  thoracic  duct,  while  that  of  the  pos- 
terior is  so  small  in  amount  that  it  need  not  be  considered ; 
furthermore,  the  amount  which  enters  from  the  thorax 
is  so  slight  that  no  difference  is  observed  when  the  can- 
nula is  inserted  just  above  the  diaphragm  mstead  of 
near  the  subclavian  vein.  It  becomes  apparent,  then, 
that  the  flow  of  lymph  from  the  thoracic  duct  represents 
the  lymph  formation  in  the  abdominal  viscera;  and  these 
maybe  further  differentiated  into  two  regions:  (1)  the 
portal,  and  (2)  the  hepatic ;   or  the  lacteal  and  the  hver 

^^Itarling  next  demonstrated  that  the  lymph  from  the 
liver  is  most  concentrated  {i.e.,  contains  the  largest  pro- 


portion of  solids),  that  from  the  portal  region  is  next  in 
its  degree  of  concentration,  while  that  from  the  limbs, 
head,  and  neck  is  least  concentrated.  He  later  showed 
that  this  varying  degree  of  concentration  consisted  prin- 
cipally of  a  varying  proportion  of  proteid,  and  that  the 
variation  of  proteid  depended  upon  the  varying  permea- 
bilitj'  of  the  capillaries  in  the  three  regions;  the  per- 
meable liver  capillaries  allowing  proteid  to  filter  through 
so  easily  that  it  makes  six  to  eight  per  cent,  of  the  liver 
lymph ;  the  less  permeable  capillaries  of  the  portal  region 
permitting  only  four  to  six  per  cent,  to  filter  through; 
while  the  least  permeable  capillaries  of  the  extremities 
permit  only  from  two  to  four  per  cent  of  proteid  to  pass. 

After  a  careful  examination  of  Heidenhain's  experi- 
ments on  the  flow  of  lymph  from  the  thoracic  duct, 
Starling  concluded  that,  "  the  lymph  production  in  the 
organs  of  the  abdomen  is  directly  proportional  to  the 
capillary  pressure  in  these  organs ;  and  not  independent 
of  it  as  was  imagined  by  Heidenhain." 

Tlie  next  step  in  the  review  of  the  controversy  was  to 
determine  the  influence  of  hydraemic  plethora.  It  was 
found  that  this  condition  may  be  artificially  produced 
in  two  ways:  first,  by  injecting  intravenously  an  isotonic 
solution  of  sodium  chloride  (normal  saline  solution)  to 
the  extent  of  from  300  to  500  c.c. ;  second,  by  injecting  in- 
travenously a  condensed  solution  of  sodium  chloride  or 
of  dextrose,  thus  giving  to  the  plasma  a  high  endosmotic 
attraction  for  tissue  lymph.  The  blood  plasma  promptly 
draws  through  the  capillaiy  wall  the  tissue  lymph,  thus 
draining  the  tissues  and  temporarily  decreasing  lymph 
flow  and  increasing  intracapillary  pressure.  The  natu- 
ral reaction  to  this  condition  is  a  much  increased  filtration 
of  plasma  from  the  over-filled  blood  system  (condition  of 
hydraBmic  plethora)  into  the  lymph  spaces  of  the  tissues, 
and  this  in  turn  is  followed  by  an  increased  flow  of 
lymph  along  the  lymphatic  vessels. 

That  the  increased  lymph  flow  is  conditioned  upon  the 
hydra;mic  plethora  and  not  upon  the  simple  presence  of 
the  salt  or  sugar  in  the  blood  was  demonstrated  by  Star- 
ling through  simply  withdrawing  an  amount  of  blood 
equal  to  the  aqueous  solution  injected  or  to  the  tissue 
lymph  drawn  in  by  osmosis ;  the  result  being  an  increase 
of  the  salt  (or  sugar)  without  increasing  the  volume  of 
blood.  This  procedure  resulted  in  no  increase  in  the  flow 
of  lymph,  thus  proving  that  it  was  the  condition  of  hy- 
drsemic  plethora,  i.e.,  of  increased  blood  pressure,  which 
caused  tlie  increased  lymph  flow,  and  not  the  presence  of 
the  increased  quantity  of  salts  (or  sugar)  in  the  blood. 

These  soluble,  crystalline  substances,  salt,  sugar,  po- 
tassium chloride,  etc.,  made  Heidenhain's  second  class 
of  lymphagogues.  It  is  apparent  that  their  lymphagogic 
effect  was  due  to  the  increased  capillary  pressure  which 
accompanied  their  use,  and  not  to  any  specific  stimulation 
which  they  exerted  upon  the  secretory  activity  of  the 
endothehal  cells  of  the  capillaries.  In  harmony  with 
this  opinion  are  the  results  of  Timofejewsky.^'  But  the 
increased  blood  pressure  causes  increased  filtration;  and 
thus  it  transpires  that  the  observation  which  Heidenhain 
cited  to  show  the  untenability  of  Ludwig's  hypothesis 
only  made  that  hypothesis  more  secure  when  rightly  in- 
terpreted. 

Heidenhain's  first  class  of  lymphagogues  (extracts 
of  leech,  mussel,  and  crayfish)  cause  a  much  increased 
flow  of  lymph ;  but  Starling  showed  that  they  exert  this 
effect  through  their  toxic  action  upon  the  endothelial 
cells  of  the  capillaries,  thus  making  those  cells  less  able 
to  resist  the  intracapillary  pressure,  so  that,  with  the  lat- 
ter normal  or  even  decreased,  there  will  be  an  increased 
flow  of  lymph. 

Starling  has  been  able  to  account  for  manj'  previously 
unaccountable  things  and  to  reconcile  the  findings  of 
Heidenhain  and  his  associates  with  the  physical  theory. 
It  will  be  remembered  tliat  this  theory,  as  formulated  by 
Ludwig  in  1861,  accounted  for  lymph  formation  on  the 
basis  of  the  combined  action  of  filtration  and  osmosis. 
No  clearer  formulation  of  the  present  state  of  our  knowl- 
edge of  this  question  can  be  made  than  that  made  by 
Ludwig  forty  years  ago. 
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5.  The  Relation  of  Lymph  to  Metabolism.  — This 
relation  was  indicated,  in  general  terms,  under  the  defi- 
nition of  lymph.  As  stated  above,  the  lymph  is  the  me- 
dium through  which  every  active  cell  gets  its  food  and 
its  oxygen ;  it  is  also  the  medium  into  which  every  cell 
throws  out  the  waste  matter  resulting  from  its  metabo- 
lism. When  we  say  that  lymph  is  formed  by  filtration 
from  the  blood  and  modified  by  osmosis  with  the  blood, 
we  cover  the  ground  of  the  initial  formation  of  lymph ; 
we  must,  however,  not  forget  that  the  lymph  is  being 
continually  modified,  during  the  time  when  it  is  within 
the  several  tissues  and  organs,  by  the  metabolism  pe- 
culiar to  the  respective  tissues  and  organs.  The  blood 
plasma  which  filters  into  leg  muscle,  intestinal  mucosa, 
and  liver  is  essentially  the  same  in  each  case,  differing  only 
in  the  respective  proportions  of  proteid,  conditioned  upon 
the  varying  permeability  of  the  capillary  walls  in  these 
three  localities.  '  But  the  metabolism  in  these  three  regions 
is  very  different — different  not  only  in  respect  to  what  the 
cells  take  out  of  the  intercellular  lymph,  but  different 
also  in  respect  to  what  the  cells  throw  out  into  this 
lymph. 

The  cells  of  the  muscle  will  take  up  fat,  dextrose,  and 
proteid  from  the  lymph  and  throw  out  various  midprod- 
ucts  of  proteid  catabolism. 

The  cells  of  the  intestinal  mucosa  will  make  no  impor- 
tant drafts  upon  the  lymph ;  they  will,  however,  absorb 
great  quantities  of  fat,  associated  with  sodium  carbonate 
(Setchenow  *'),  and,  according  to  Colin  '^  and  to  Asher  and 
Barbara,"  considerable  quantities  of  proteid;  and  this 
fat  and  proteid  will  be  poured  into  the  lymph  (chyle). 

The  cells  of  the  liver  will  absorb  from  the  lymph  not 
only  food  and  oxygen  for  their  sustenance,  but  also  large 
quantities  of  material  which  represents  the  midproducts 
of  tissue  metabolism.  The  liver  is  the  great  central 
laboratory  of  the  body  where  urea,  uric  acid,  bilirubin, 
and  biliverdln  are  made;  where  dextrose  is  taken  up 
from  the  portal  system  and  changed  to  glycogen  in 
which  form  it  is  stored.  To  accomplish  this,  great  modi- 
fications will  be  made  in  both  the  blood  and  the  lymph 
which  traverse  the  liver.  Of  the  two  fluids  the  lymph 
suffers  the  more  profound  change. 

It  must  not  be  forgotten  that  wherever  blood  and 
lymph  are  separated  by  a  capillary  wall  osmotic  action 
proceeds,  and  there  will  be  a  modification  of  both  fluids 
with  a  tendency  toward  equalization.  The  circulation 
through  the  liver  not  being  a  rapid  one,  the  diffusion  of 
substances  between  blood  and  lymph  will  be  consider- 
able. Urea  is  thrown  out  into  the  lymph  by  the  liver 
cells,  and  a  small  part  is  diffused  into  the  blood.  The 
rest,  according  to  Wurtz,'*  amounting  to  about  0.016  per 
cent,  of  the  lymph,  makes  its  way  along  the  thoracic 
duct,  where  it  is  all  poured  into  the  venous  system  and 
carried  presently  to  the  kidneys  for  excretion. 

The  lymph  contains  various  substances  whose  pres- 
ence and  whose  relation  to  metabolism  are  not  under- 
stood. There  are  glycogen  and  a  diastasic  ferment, '"  and 
there  is  rennet, 2'  besides  various  other  substances  in 
traces. ''■  *' 

Ransom''*'  found  that  when  the  toxin  of  tetanus  was 
injected  into  the  blood  not  more  than  one-third  of  it  ever 
found  its  way  into  the  lymph.  Similarly  when  tetanous 
antitoxin  is  injected  it  is  retained  to  the  amount  of  two- 
thirds  in  the  blood. 

6.  The  Movement  of  Lymph.— Frequent  mention  has 
been  made  of  the  flow  of  the  lymph.  Let  us  now  con- 
sider what  it  is  that  causes  the  lymph  to  flow. 

Like  the  veins  the  lymphatics  are  thin- walled  and  pro- 
vided with  valves;  like  the  veins  the  lympliatics  are 
filled  from  the  capillaries  by  force  from  the  heart,  the 
difference  being  that  the  heart  forces  the  blood  in  a  mil- 
lion of  capillarj'  streams  into  the  veins,  while  it  forces 
,the  plasma  of  the  blood  in  many  hundred  million  streams 
through  the  pores  of  the  capillary  wall  into  the  lym- 
phatics. 

The  initial  and  principal  force  which  causes  the  lymph 
to  flow  is  the  «'«  a  tergo  from  the  heart,  which  pushes  it 
on  farther  and  farther  from  the  tissue  among  whose  cells 


it  escaped  from  the  capillary.  As  it  moves  forward  it  is 
gathered  into  the  lymph  radicles ;  these  in  turn  are  tribu- 
tary to  the  smaller  lymphatics.  Once  the  lymph  reaches 
a  lymphatic  there  is  no  retreat  because  the  valves  block 
all  backward  flow. 

The  heart  force  alone  would  be  sufficient  to  cause  the 
lymph  to  flow  throughout  its  system  of  vessels  and  back 
to  the  subclavian  vein.  There  are  two  forces,  however, 
which  are  of  great  importance  in  assisting  this  flow. 
These  forces  are  the  negative  pressure  of  the  thorax,  and 
the  positive  pressure  exerted  upon  the  blood  and  lymph 
vessels  by  contracting  muscles. 

Every  one  is  familiar  with  the  influence  of  negative 
intrathoracic  pressure  lipon  the  flow  of  blood  in  the  veins. 
Its  influence  upon  the  flow  of  lymph  is  as  important  as 
that  upon  blood.  These  fluids  are  actually  pumped  into 
the  thorax  as  water  is  lifted  by  a  suction  pump.  Fur- 
thermore, the  downward  movement  of  the  diaphragm 
makes  positive  pressure  in  the  abdominal  cavity  at  the 
same  time  that  it  makes  negative  pressure  in  the  thorax. 
Thus  there  is  exerted  on  the  lymph  in  tJie  abdomen  both 
a  i)ia  a  tergo  and  a  ««  a  f route. 

Besides  this  force  exerted  by  the  respiratory  move- 
ments there  is  a  pressure  upon  the  sides  of  veins,  of  lym- 
phatics, and  of  arteries  within  contracting  muscles.  The 
arteries  can  by  their  thicker  walls  resist  this  lateral  press- 
ure, but  the  contents  of  the  veins  and  lymphatics  are 
forced  forward — backward  movement  being  made  impos- 
sible through  the  closure  of  the  valves. 

Hewson^'  believed  that  lymph  was  kept  moving  in  the 
lymphatics  by  peristaltic  movements  of  the  walls  of  the 
lymph  vessels ;  but  there  is  no  reason  to  believe  that  any 
such  movement  takes  place  in  any  of  the  higher  animals. 

The  rate  of  lymph  filtration  and  flow  has  been  investi- 
gated by  Tschirwinsky.''^  By  injecting  salicylate  of 
sodium  into  the  blood  or  lymph  stream  the  time  required 
for  it  to  appear  at  the  upper  end  of  the  thoracic  duct 
could  be  accurately  determined.  With  this  method  he 
was  able  to  show :  (1)  that  it  required  from  four  to  seven 
minutes  to  pass  from  the  descending  aojta  to  the  thoracic 
duct ;  (3)  that  it  required  from  two  minutes  ten  seconds 
to  three  minutes  to  pass  from  the  femoral  artery  to  the 
pedal  lymphatic ;  (3)  that  it  required  one  minute  twenty 
seconds  to  flow  from  the  pedal  lymphatic  to  the  thoracie 
duct;  (4)  that  it  required  from  thirty  seconds  to  one  min- 
ute to  filter  through  the  tissues. 

The  flow  of  lymph  seems  to  be  without  direct  nervous 
control,  though  Spallitta  and  Consiglio.*"  by  inducing 
high  pressure  in  the  thoracic  duct,  observed  an  increase  of 
blood  pressure,  and  slower,  stronger  heart  beat,  which 
suggested  a  reflex  response  to  change  in  the  lymph  press- 
ure. This  points  to  the  probable  presence  of  afferent 
nerves  from  the  larger  lymphatics  to  the  cardiac  centres 
in  the  medulla.  Winfield  S.  Hall. 
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LYMPHANGIECTASIS.— It  might  with  propriety  be 
expected,  from  the  analogous  process  in  the  blood-vessels, 
that  dilatation  distal  to  the  obstruction  of  the  lymph  ves- 
sels would  occur  with  equal  regularity.  Such  a  sequence 
is  a  common  event  with  interference  of  the  venous  cur- 
rent. In  the  lymph  vessels  dilatation  rarely  takes  place 
from  simple  hindrance  to  the  circulation,  and  it  is  quite 
universally  agreed  that  the  anastomoses  in  this  set  of 
.vessels  are  so  abundant  that  a  collateral  circulation  is 
i-eadily  and  speedily  established  after  blocking  of  one  of 
the  branches. 

Interferences  of  the  circulation  in  the  larger  branches, 
however,  may  result  in  disturbances  that  attract  atten- 
tion ;  they  may  be  of  a  transitory  nature  like  the  oedema 
of  the  arm  that  surgeons  become  familiar  with,  following 
dissection  and  removal  of  the  lymph  glands  of  the  axilla 
in  cases  of  carcinoma  of  the  mammary  gland;  or  the 
symptoms  may  be  of  a  persistent  and  serious  character,  as 
it  is,  for  example,  in  the  chylous  ascites  that  occurs  from 
obstruction  of  the  thoracic  duct.  The  adult  forms  of  filaria 
are  said  to  lodge  in  the  larger  lymph  and  chyle  passages 
and  cause,  among  other  symptoms,  the  appearance  of 
chyle  in  the  urine. 

Dilatation  of  the  finer  branches  of  the  chyle-carrying 
vessels  is  readily  detected  in  the  lining  of  the  small  intes- 
tine, during  the  gross  examination,  by  the  fine  tracery  of 
whitish  or  silver-like  anastomosing  lines  and  small  flat 
retention  cysts  with  rounded  margins,  that  yield  a  milky 
fluid  when  broken  or  sectioned ;  all  are  very  superficially 
located  in  the  mucosa  and  are  not  removable  by  a  stream 
of  running  water. 

To  consider  dilatation  of  the  lymph  vessels  apart  from 
its  chief  and  most  important  result,  elephantiasis,  leads 
naturally  to  recording  unusual  and  rare  conditions  of 
much  less  importance.  Not  all  accidents,  operations, 
and  pathological  conditions  that  interfere  with  the  circu- 
lation in  the  lymph  vessels  are  followed  by  elephantiasis ; 
in  fact,  such  a  sequel  is  uncommon.  Yet  when  it  does 
occur  it  is  quite  generally  ascribed  to  obstruction  of  the 
lymph  channels.  On  the  other  hand,  the  clinical  history 
o'f  many  cases  of  elephantiasis  denotes  an  infection  that 
is  often  unconnected  with  operations  or  other  mechanical 
factors  which  would  interfere  with  the  return  flow  of  the 
lymph  In  these  oases  repeated  attacks  characterized  by 
chills  that  are  followed  by  fever,  with  swelling,  itching, 
and  redness  of  the  growing  part,  have  led  to  the  employ- 
ment of  such  terms  as  "recurrent  erysipelatous  lymphan- 
gitis," "erysip61e  a  repetition,"  etc. 

It  does  not  seem  out  of  place  to  question  the  occur- 
rence of  elephantiasis  without  a  primary  infection,  as 


well  as  the  role  in  its  etiology  played  by  obstruction  of 
the  lymph  channels;  at  least  the  extent  to  which  these 
factors  operate,  singly  or  together,  is  worthy  of  consider- 
ation and  investigation.  It  is  not  unlikely  that  the  ob- 
struction is  secondary  to  the  infection  in  many  cases  and 
that  the  recurring  cellulitis  is  to  a  large  degree  respon- 
sible for  the  hyperplasia  of  tissue  constituting  the  main 
element  in  these  singular  cases.  In  other  instances  the 
infection  occurs  following  operations  -which  interrupt  the 
continuity  of  the  lymph  channels. 

Hamann  has  observed  cases  of  elephantiasis  following 
extirpation  of  the  inguinal  lymph  glands.  One  case  de- 
scribed in  detail  occurred  in  a  woman  from  whom  the 
glands  were  removed  during  the  dissection  of  the  sac  in 
a  femoral  hernia.  Six  weeks  after  the  operation  and 
three  after  her  recovery,  chills  and  fever  accompanied  by 
swelling  and  redness  of  the  labium  majus  on  the  same 
side  occurred,  and  during  the  following  four  months 
seven  or  eight  similar  attacks  were  experienced.  During 
each  attack  an  increasing  brawny  induration  of  the 
labium  took  place.  The  diagnosis  was  made  of  lym- 
phangitis accompanied  by  lymphatic  oedema  due  to  in- 
terference with  the  flow  of  lymph,  produced  by  removal 
of  the  fat  and  lymph  glands  and  the  .succeeding  cicatri- 
cial contraction.  Hamann  was  at  a  less  to  account  for 
the  absence  of  suppuration.  There  is  small  room  for 
doubt  that  in  cases  of  this  kind  infection,  added  to  the 
interruption  of  the  lymph  current,  brings  about  the 
hyperplasia  of  the  subcutaneous  tissues,  constituting  ele- 
phantiasis. Other  operators  have  had  similar  undesir- 
able consequences  following  removal  of  the  lymph  glands 
and  have  abandoned  extirpation  for  incisiou  and  curet- 


Otlier  cases  of  elephantiasis  with  recurring  symptoms 
denoting  infection,  with  each  of  which  there  is  a  progres- 
sive enlargement  of  the  affected  region  not  unlike  erysip- 
elas, are  entirely  unassociated  with  operative  procedures. 
If  obstruction  to  the  lymph  currents  are  present  in  such 
cases,  it  may  be  that  they  occur  early  iu  the  course  of 
the  lymphangitis.  In  some  of  these  cases  papular  erup- 
tions accompanied  by  an  intense  pruritus  are  noticed 
early. 

Whether  a  cause  or  a  ]esult,  lymphangiectasis  is  a  con- 
stant feature  of  true  elephantiasis.  The  enlarged  lymph 
vessels  are  noticeable  in  all  regions  from  just  below  the 
epithelium — on  microscopic  examination — to  deep  within 
the  hyperplastic  corium  and  subcutaneous  tissues ;  they 
contain  no  red  blood  corpuscles,  but  are  found  adjacent 
to  the  arteries  and  veins.  The  arteries  are  frequently 
the  seat  of  an  endarteritis,  obliterative  in  character,  and 
around  all  the  vessels  collections  of  the  so-called  round . 
cells — many  of  which  are  plasma  cells — occur.  Dilated 
lymph  vessels  are  not  especially  numerous  and  the  struct- 
ure of  the  tissue  is  usually  dense  fibrous  tissue. 

There  is  a  very  close  connection  between  lymphan- 
giectasis and  certain  forms  of  lymphangioma.  The  defi- 
nition given  by  Senn  for  a  lymphangioma  is  "a  tumor 
composed  of  lymphatic  vessels  produced  from  a  matrix 
of  angioblasts."  He  construes  the  vessels  as  newly 
formed.  The  proliferation  of  lymph  vessels  as  a  result 
of  inflammation  or  of  even  mechanical  obstruction  of  the 
current  must  be  looked  upon  as  a  process  of  regenera- 
tion. The  lymphangiomata  of  the  neck,  which  are  usu- 
ally cystic  and  congenital,  occur  in  the  region  of  the 
large  lymph  channels  and  are  believed  to  arise  from  con- 
genital anomalies  in  them.  The  lymph  collects  in  them 
because  they  are  disconnected  from  the  proximal  vessels 
and  lymphangiectasis  may  be  said  to  be  present.  If, 
however,  proliferative  processes  are  found,  as,  for  exam- 
ple, were  present  in  a  case  described  by  Tilgei',  the  lesions 
are  by  many  authors  counted  as  tumors.  It  might  be 
possible  to  consider  these  proliferative  processes,  consist- 
ing usually  of  a  multiplication  of  the  endothelium,  as 
regenerative  in  nature,  but  abortive. 

In  Wegner's  classification  of  the  lymphangiomata,  the 
tumors  of  one  group  are  said  to  have  their  origin  in  ob- 
literation of  efferent  lymph  vessels  through  compression, 
inflammation,  or  congenital  anomalies.     Such  forms  of 
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lymphangiectasis,  if  grouped  with  tumors — lymphan- 
gioma—must  be  clearly  separated  from  the  forms  in 
which  the  essential  process  is  the  production  of  new 
lymph  vessels.  The  cystic  dilatations  of  lymph  chan- 
nels in  the  neck,  that  are  virtual  retention  cysts  result- 
ing from  maldevelopment  in  these  channels,  may  form 
chains  of  sacs,  large  and  small,  lying  along  the  internal 
jugular  vein  and  other  great  vessels,  and  sometimes  ex- 
tending from  the  mediastinum  to  the  cavity  of  the  mouth. 
Their  dissection  is  laborious. 

Similar  retention  cysts  or  localized  dilatations  of  the 
lymph  vessels,  and  also  described  as  lymphangioma,  have 
been  found  in  the  mesentery.  Weichselbaum  has  re- 
ported one  under  the  name  of  chylangioma  from  its 
milky  or  chylous  content.  In  an  incarcerated  omental 
hernia  at  the  femoral  opening  von  Hopflfgarten  found  in 
the  hernial  sac  a  mass  of  tissue,  4.75  by  3.5  cm.,  in  which 
there  were  numerous  small  subserous  cysts,  varying  in 
size  from  a  millet  seed  to  a  cherry. 

His  conclusion,  after  a  careful  microscopic  examina- 
tion, was  that  the  cysts  had  their  origin  in  lymph  vessels 
that  were  dilated  from  obstruction.  He  points  out  the 
analogy  between  his  case  and  the  lymphangiomata  which 
Wegner  claims  arise  from  granulation  tissu«  fey  second- 
ary changes — in  other  words,  which  take  their  origin  from 
aij  inflammatory  process. 

That  the  lymph  channels  do  proliferate  in  the  ordinary 
processes  incidental  to  healing  seems  evident  frqm  the 
descriptions  of  Talke,  who  in  a  recent  article  has  de- 
scribed new  lymph  vessels  in  the  scar  tissue  produced  as 
a  part  of  the  adhesions  about  the  ascending  colon  in  a 
case  of  perityphlitis,  and  in  analogous  pleural  lesions. 

B.  B.  Le  Coy,nt. 
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LYMPHANGIOMA. — See  Angioma  and  Hygroma. 

LYMPHANGIOMA    CIRCUMSCRIPTUM.— This  is  an 

affection  characterized  by  the  presence  of  small  vesicles, 
often  arranged  in  clusters,  irregularly  distributed,  and 
deeply  seated  in  the  skin,  and  is  of  rare  occurrence.  The 
clusters  may  have  a  circular  form,  or  they  may  be  ar- 
ranged in  bands,  which  sometimes  have  the  appearance 
of  being  seated  over  the  course  of  nerve  tracts,  or  of  the 
large  lymphatics.  The  affection  has  been  found  most 
frequently  on  the  upper  extremities,  and  especially  in 
the  scapular  and  axillary  regions,  and  in  a  large  portion 
of  published  cases  it  has  appeared  on  the  left  side  of  the 
body. 

These  vesicles  vary  in  size  from  a  pin's  head  to  a  small 
p£a,  and  the  epidermis  over  them  is  often  aHected  by  a 
warty  change,  so  that  some  of  them  may  on  first  sight 
simulate  warts,  and  occasionally  there  have  been  pres- 
ent long  warty  projections.  An  interesting  feature  is 
the  presence  usually  of  telangiectases,  or  large  dilatations 
of  the  blood-vessels  in  the  area  occupied  by  the  vesicles, 
as  well  as  in  the  roof  of  the  vesicles  themselves.  When 
the  vesicles  are  ruptured  they  exude  a  clear,  colorless 
fluid. 

The  affection  is  frequently  accompanied  by  recurrent 
attacks  of  an  inflammation  of  the  ailected  area  that  re- 
sembles in  type  erysipelas,  and  it  has  sometimes  been 
classed  with  the  latter  disease.  These  attacks  are  accom- 
panied usually  by  some  constitutional  disturbance  and 
considerable  pain.  In  some  instances  they  have  pre- 
ceded a  fresh  outbreak  of  vesicles,  in  others  they  have 
had  no  perceptible  effect  on  the  eruption.  They  differ 
from  true  erysipelas  in  not  spreading  to  other  parts  of 


the  body,  and  have  been  compared  by  Besnier  to  the 
"  erysipelas  "  that  occurs  in  elephantiasis. 

The  affection  is  very  slow  in  its  course,  appearing 
either  at  birth  or  in  infancy  or  childhood,  and  often  re- 
maining stationary  for  many  years.  There  is  often  an 
hypertrophy  of  the  fibrous  tissue  in  and  about  the  af- 
fected area,  so  that  a  condition  of  elephantiasis  may  be 
pi'oduced.     This  is  seen  also  in  other  varieties  of  lymph- 


FIG.  3262.— Congenital  Lymphangioma  Circumscriptum. 
Dr.  Isadore  Dyer,  of  New  Orleans,  La.) 
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angioma.  Thick,  firmly  adherent  crusts  are  often  pro- 
duced by  the  bursting  of  the  lesions,  and,  being  deeply 
embedded,  they  may  persist  for  a  long  period. 

Etiology. — The  disease  usually  begins  in  infancy  or 
childhood,  in  one  or  two  cases  only  in  adult  life.  It  is 
probable  that  it  is  always  of  congenital  origin.  Injury 
and  irritation  have  been  thought  to  affect  the  process, 
and  in  several  instances  excision  has  led  only  to  an  in- 
crease in  the  number  of  lesions. 

Anatomy. — The  writer's  examination  of  a  lesion  re- 
moved from  the  arm,  which  was  not  associated  with  any 
telangiectases,  nor  with  fibrous  or  warty  changes,  showed 
numerous  cysts  in  the  upper  part  of  the  corium  and  ap- 
proaching very  near  to  the  epidermis  without  implicating 
it.  The  cysts  were  filled  with  fibrin  and  a  few  leuco- 
cytes, and  were  often  divided  into  subdivisions  by  septa 
formed  of  the  unaltered  corium.  These  cavities  pos- 
sessed an  endothelial  lining,  and  there  could  be  no  doubt 
that  they  represented  newly  formed  or  dilated  lymph 
vessels  or  channels,  as  they  communicated  with  the 
lymph  channels  below.  There  was  a  certain  amount  of 
leucocytic  infiltration  about  the  cysts.  A  few  enlarged 
blood-vessels  were  seen. 

The  implication  of  the  blood-vessels  varies  in  different 
cases,  and  in  different  lesions  in  the  same  case.  In  some 
instances  it  has  been  found  that  the  corium  contains  nu- 
merous dilated  blood-vessels,  together  with  the  enlarged 
lymphatics,  and  that  the  telangiectases  and  vascular 
dots  that  have  been  referred  to  are  caused  by  the  pres- 
ence of  dilated  capillary  blood-vessels  between  the  upper 
wall  of  the  cysts  and  the  epidermis. 

Diagnosis. — This  may  be  made  from  the  appearance 
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of  the  affection  at  birth  or  in  early  life,  by  the  groups  of 
thick-walled  vesicles,  often  accompanied  by  telangiecta- 
sis and  warty  surface  changes,  by  the  discharge  of  lymph, 
■when  they  are  incised,  and  by  the  slow  course.  On  su- 
perficial inspection  the  affection  may  resemble  most  a 
group  of  warts. 

Prognosis. — The  lesions  usually  increase  slowly  until 
they  have  attained  a  certain  degree  of  development, 
when  they  remain  nearly  stationary.  In  one  recorded 
case  there  has  been  spontaneous  involution.  After  oper- 
ative interference,  as  in  all  forms  of  lymphangiomata, 
the  lesions  are  very  likely  to  reappear. 

Treatment. — Excision  and  caustics  have  been  tried, 
but  recurrence  after  the  operation  is  not  uncommon. 
Electrolysis  has  been  thought  bj'  some  to  offer  the  most 
hope  of  success,  but  in  this  case  also  recurrences  have 
been  recorded.  Each  vesicle  is  to  be  transfixed  by  a 
needle  attached  to  the  negative  pole  of  a  galvanic  bat- 
tery, eight  or  ten  cells  being  employed.  The  poor  results 
of  treatment  probably  are  due  to  the  presence  of  deep- 
seated  anastomoses.  John  T.  Bowen. 

LYMPHANGIQSARCOMA.    See  Sarcoma. 

LYMPHANGITIS.— All  the  tissue  elements  may  be  re- 
garded as  being  bathed  in  lymph,  which  appears  first  in 
innumerable,  minute,  irregular  gaps  in  the  tissues,  which 
g^ps  communicate  in  various  ways  with  each  other,  and 
with  minute  lymphatic  vessels,  which  latter,  when  traced 
onward  from  th^ir  beginnings,  presently  assume  a  struct- 
ure comparable  to  that  of  narrow  veins  with  very  deli- 
cate walls  and  extremely  numerous  valves.  These  valves 
open  away  from  the  gaps  of  the  tissues,  as  the  valves  of 
the  veins  open  away  from  the  capillaries.  The  lymphatic 
vessels  emerging  from  the  network  of  gaps  unite  to  form 
somewhat  larger  ones,  which  pass  either  to  a  neighboring 
lyipphatic  gland  or  to  join  some  larger  lymphatic  trunk. 
The  lymphatics  are  arranged  into  a  superficial  and  a  deep 
set.  The  superficial  lymphatics  on  the  surface  of  the 
body  are  placed  immediately  beneath  the  integument, 
accompanying  the  superficial  veins;  they  join  the  deep 
lymphatics  in  certain  situations  by  perforating  the  deep 
fascia.  The  deep  lymphatics,  fewer  in  number  and 
larger  than  the  superficial,  accompany  the  deep  blood- 
vessels. Finally,  the  entire  system  ends  in  numerous 
vessels  which  open  into  two  main  trunks  of  very  unequal 
importance— the  thoracic  duct  and  the  right  lymphatic 
duct.  Lymphatics  are  found  in  nearly  every  texture  and 
every  organ  of  the  body  which  contains  blood-vessels. 
Interposed  at  numerous  points  in  the  course  of  the  lym- 
phatic vessels  are  the  lymphatic  nodes,  which  are  small, 
solid,  glandular  bodies  through  which  the  lymphatic 
vessels  pass.  Lymph  is  the  exudate  of  some  of  the  hquid 
constituents  of  the  blood  as  it  circulates  through  the 
capillary  blood-vessels  into  the  tissue  gaps  or  spaces,  and 
carries  nutriment  to  the  tissues.  It  then  receives  from 
the  tissues  the  products  of  their  activity,  and  is  collected 
from  the  lymph  spaces  into  the  lymph  channels,  whence 
it  is  carried  to  the  lymph  nodes,  which  act  as  filters  for 
the  lymph,  besides  adding  to  the  lymph  the  lympho^ 
cytes,  which  act  as  scavengers  (phagocytes)  m  the  lymph 
and  blood.  ,.   ,        .  „  ..      „, 

Reticular  lymphangitis  is  apphed  to  inflammation  ot 
circumscribed  areas  of  lymphatic  radicles,  tubular  lym- 
phangitis to  that  of  the  larger  continuous  lymphatic 
trunks.  Both  forms  often  coexist.  Either  may  be  acute 
or  chronic  Since  we  now  know  that  all  inflammation  ot 
Ivmph  vessels  is  of  microbic  origin,  we  may  drop  the 
terms  "idiopathic"  and  "traumatic"  as  being  no  onger 
descriptive  The  lymphatics  are  so  widely  distributed 
that  they  must  be  severed  or  torn  in  every  cut  or  bruise 
to  a  greater  or  less  extent;  but  as  a  ru  e.  they  co  apse 
at  once  and  o-ive  no  trouble.  From  their  open  mouths, 
during  thTfi-rsIhours  following  the  receipt  of  a  wound, 
comes  much  of  the  serous  flow,  *»  d}«P°«7/^r'?'??,1rS" 
a<rp  is  necessarv  This  outward  flow  of  the  lymph,  to- 
gftherwito  its  coagulation  and  the  collapse  of  the  lymph 
lesseTsttemselvesf  prevents  the  absorption  into  the  or- 


ganism,  in  most  instances,  of  septic  material.  While  lym- 
phangitis is,  generally  speaking,  the  consequence  of  a 
wound,  yet  this  is  not  an  invariable  rule,  since  infection 
has  been  known  to  penetrate  thi'ough  the  unbroken  skin 
of  the  hand,  as  seen  in  sepsis  following  immersion  of  the 
unwounded  hands  in  the  fluids  of  a  cadaver  at  an  autopsy, 
and  also  through  mucous  membranes  in  which  there  is  no 
abrasion  or  scratch  to  be  found,  especially  in  the  case  of 
the  throat,  uterus,  etc.  The  absorption  of  infective  ma- 
terial is  undoubtedly  greatly  facilitated  by  friction,  press- 
ure, the  removal  of  the  outer  corneous  layer,  or  the  con- 
fining of  a  discharge  under  tension.  Recent  wounds  are 
much  more  likely  to  be  attacked  than  granulating  ones, 
because  granulations  themselves,  so  long  as  they  are  un- 
injured, do  not  absorb,  the  current  setting  in  the  opposite 
direction  toward  the  surface.  "Whatever  the  irritant  may 
be,  it  probably  does  not  cause  inflammation  of  the  wall  of 
the  vessel  unless  it  is  arrested ;  if  this  does  not  lake  place, 
it  is  hurried  on  to  the  neighboring  lymphatic  glands,  and 
sets  up  inflammation  there.  Illustration  of  this  is  seen  in 
cases  in  which  surgeons  have  received  the  tiniest  needle 
prick,  so  slight  as  to  leave  no  mark,, in  which  the  first  in- 
timation of  sepsis  is  found  in  inflamed  lymph  nodes  in  the 
neighborhood.  The  heat  of  tlie  sun  and  the  Roentgen 
rays  produce  an  inflammation  of  the  skin  in  which  the 
lymphatics  share  to  a  certain  extent.  Lymphangitis  is 
incidental  to  the  course  of  specific  diseases,  such  as  scar- 
let fever,  measles,  diplitheria,  tuberculosis,  syphilis,  and 
gonorrhcea;  in  these,  however,  the  inflammation  of  the 
lymphatic  nodes  is  the  more  prominent  feature.  A  typi- 
cal lymphangitis  is  seen  in  erysipelas  (which  see).  It 
may  also  result  from  the  bites  of  insects  and  venomous 
reptiles.     It  is  a  constant  lesion  in  bubonic  plague. 

Pathology.— The  changes  are  best  seen  in  the  larger 
trunks.  Their  endothelial  cells  swell,  lose  their  distinct- 
ness of  outline,  and  to  a  variable  extent  become  detached. 
The  walls  of  the  lymph  vessels  and  the  delicate  sur- 
rounding cellular  tissue  become  more  or  less  densely  infil- 
trated with  pus  cells,  fibrin,  and  serum.  The  lumen  of 
the  vessel,  the  interstices  in  its  walls,  and  the  cellular 
sheath  are  filled  with  a  coagulating  exudation.  Tlie 
stream  of  lymph  through  the  vessel  ceases  because  of  the 
thrombus.  The  blood-vessels  surrounding  the  inflamed 
area  dilate,  and  the  blood  circulates  more  rapidly  and 
in  greater  quantity.  The  future  course,  whether  it  is. 
to  be  either  resolution,  organization,  or  suppuration,  de- 
pends upon  the  cause.  If  the  irritant  be  slight  and  tran- 
sient, resolution  may  begin  at  once.  The  thrombus, 
liquefies  within  the  lumen,  and  the  exudate  within  and 
without  the  walls  is  absorbed.  The  endothelium  is  re- 
generated and  the  circulation  is  re-established.  _  Organi- 
zation is  likely  to  occur  if  the  irritant  action  is  chronic 
and  persistent,  as  in  syphilis.  The  lumen  becomes  oc- 
cluded through  transformation  of  the  thrombus  into  con- 
nective tissue,  and  the  coats  of  the  vessels  and  the  cellu- 
lar tissues  in  which  they  lie  become  hard,  dense,  and 
sclerosed,  likewise  from  organization  of  the  exudate  into- 
connective  tissue,  and  some  degree  of  permanent  thick- 
ening results  in  the  tissues.  Suppuration  takes  place 
when  virulent  micro-organisms  are  the  exciting  cause, 
producing  coagulation -necrosis  of  the  thrombus  and  exu- 
date, and  death  of  the  vessel  wall  and  surrounding 
tissues,  resulting  in  cellulitis,  or  abscess,  which  may  be 
circumscribed,  or  diffuse  and  spreading.  The  related 
neighboring  lymph  nodes  are  usually  implicated  also. 
The  results  of  the  extension  of  infection  along  the  lym- 
phatic channels  are  seen  in  some  cases  of  suppurative  ap- 
pendicitis, where  we  may  find  inflamed  mesenteric  glands, 
isolated  abscesses  about  the  liver,  empyema,  etc. 

Symptoms.— In  the  reticular  form  the  inflammation 
shows  itself  in  red,  tender,  oedematous,  swollen  patches, 
which  may  succeed  each  other  up  the  limb,  one  fading  as 
a  neighboring  area  blooms  out.  The  inflammation  ex- 
tends from  the  periphery.  Pain  is  always  present  and 
varies,  like  the  other  symptoms,  with  the  severity  and 
extent  of  the  process;  it  is  increased  by  movement,  and 
is  accompanied  by  a  feeling  of  tension  in  the  part.  Or- 
dinary erysipelas  presents  a  typical  form   of  reticular- 
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lymphangitis  in  which  the  inflammation  is  produced  by 
tlie  invasion  of  tlie  lympliatic  channels  by  tlie  streptococ- 
cus of  erysipelas.  If  the  inflammation  is  extensive  there 
may  be  a  considerable  lymphatic  osdema  and  the  circum- 
ference-of  a  limb  may  be  mucli  increased.  Some  celluli- 
tis accompanies  all  lymphangitis,  and  some  lymphangitis, 
on  the  other  hand,  attends  all  cellulitis.  Which  element 
preponderates  is  very  often  a  matter  of  uncertainty,  but 
the  question  is  not  an  important  one,  because  both  re- 
quire the  same  treatment. 

The  tubular  variety  shows  itself  most  plainly  when  the 
superficial  vessels  are  involved.  These  latter  appear  in 
the  skin  as  wavy  red  lines  travelling  toward  the  neigh- 
boring lymphatic  glands.  They  are  very  tender  to  the 
touch,  slightly  raised  from  the  surface,  with  a  cord-like 
iDeaded  feel,  due  to  the  infiltration  and  plastic  thrombosis 
in  and  around  them.  Sometimes  they  are  quite  narrow ; 
-sometimes,  when  the  poison  is  very  active,  an  inch  or 
more  in  breadth,  from  extension  of  the  inflammation  to 
the  surrounding  cellular  tissues.  At  the  same  time  the 
glands  are  swollen  and  tender,  and,  if  the  affection  is  ex- 
tensive, the  limb  below  may  be  osdematous.  Here  and 
there  the  red  lines  disappear,  where  the  superficial  lym- 
phatics empty  themselves  into  the  deeper  set,  or  swell 
■out  and  become  broader  opposite  plexuses  and  valves, 
lu  cases  of  virulent  infection  the  inflammation  may  result 
in  the  formation  of  small  abscesses  at  intervals  along  the 
■course  of  the  vessels  before  the  glands  are  reached. 

When  the  deeper  vessels  are  affected,  the  diagnosis 
may  not  be  easy  if  no  superficial  inflammation  be  pres- 
ent. Usually,  however,  faintly  outlined  patches  of  red- 
ness are  visible  here  and  there  upon  the  skin,  where  the 
superficial  plexuses  communicate  with  the  deep  ones.  In 
any  case  deep  pressure  along  the  course  of  the  affected 
vessels  is  painful,  but  otherwise  most  of  the  usual  signs 
are  wanting.  Diagnosis  between  it  and  ordinary  cellu- 
litis is  diflicult.  In  both  varieties  the  glands  are  apt  to 
be  swollen  and  tender. 

The  constitutional  symptoms  will  vary  according  to 
the  extent  of  the  local  inflammation,  the  severity  of  the 
cause,  and  the  general  health  and  resisting  power  of  the 
patient.  Simple  lymphangitis  is  accompanied  by  a  vary- 
ing degree  of  fever,  with  the  usual  results  thereof — mal- 
aise, thirst,  headache,  anorexia,  etc.  When  suppuration 
sets  in,  the  general  symptoms  become  much  aggravated, 
pain  is  severe  and  prostration  extreme,  and  high  fever 
with  possibly  chills  and  sweating  makes  itself  evident. 
In  severe  cases  septicaemia  may  develop. 

Prognosis. — ^Simple  lymphangitis  is  rarely  serious  and 
runs  its  course  in  from  a  few  days  to  several  weeks ;  the 
general  health  and  robustness  of  the  patient  have  a 
marked  influence,  recovery  being  slow  in  the  subjects  of 
alcoholism,  chronic  gout,  diabetes,  and  renal  disease,  and 
in  those  debilitated  by  poor  living  and  overwork.  When 
•suppuration  supervenes  (leading  to  a  cellulitis)  or  when 
■some  virulent  septic  poison  is  the  cause  of  the  trouble, 
the  illness  may  assume  a  grave  character,  viz.,  that  of 
septicaemia.  If  the  vessels  which  run  in  groups  ai-e  ex- 
tensively destroyed,  a  condition  of  solid  oedema  is  likely 
to  persist  which  may  leave  the  limb  more  or  less  crippled. 
Diagnosis.— Phlebitis  is  closely  related  to  lymphan- 
gitis in  its  symptoms,  but  a  thrombosed  vein  forms  a 
deeper-seated,  coarser  cord  than  does  a  similarly  afl'ected 
lymph  vessel,  the  cutaneous  redness  is  not  so  vivid,  the 
pain  is  less  acute,  the  general  fever  is  not  so  intense,  and 
the  tendency  to  glandular  involvement  is  much  less.  In- 
flammation of  the  deep  lymphatics  may  at  times  be 
differentiated  from  ordinary  cellulitis  by  an  earlier  in- 
volvement (in  the  case  of  the  former  of  these  two  inflam- 
mations) of  the  neighboring  lymphatic  glands,  by  the 
presence  of  lymphatic  oedema,  and  by  the  appearance  of 
patches  of  superficial  reticular  lymphangitis  at  points  of 
anastomosis  with  deeper  trunks. 

Treatment. — The  first  indication  is  to  remove  the 
cause,  if  that  can  be  detected.  All  possible  sources  of 
infection  should  be  sought  for  and  appropriately  treated. 
Pustules  and  abscesses  should  be  opened  and  drained, 
unhealthy  wounds  are  to  be  cleaned  thoroughly  and 


opened  further  if  drainage  is  not  sufiiciently  free.  These 
avenues  of  infection  should  be  encased  in  compresses 
which  are  kept  wet  with  some  antiseptic  solution.  The 
part  should  be  put  at  rest,  and  the  limb  elevated  to  di- 
minish the  amount  of  blood  entering  it,  as  well  as  to  fa- 
cilitate the  return  of  the  lymph.  Tension  within  the  area 
of  lymphangitis,  if  very  great,  should  be  relieved  by  in- 
cision and  drainage,  without  waiting  for  suppuration  to 
take  place.  The  whole  afllected  area  should  be  kept  cov- 
ered with  compresses  continually  wet  with  some  sooth- 
ing, antiseptic  solution,  such  as  aluminum  acetate, 
Thiersch's  solution,  creolin  (one-half  per  cent.),  bichlor- 
ide (1  in  3,000),  or  a  solution  of  lead  and  opium.  These 
wet  dressings  should  extend  above  and  include  the  swol- 
len lymphatic  glands.  Hot  fomentations  in  some  cases 
may  be  more  grateful  than  the  cooler  solutions.  As  soon 
as  pus  forms  or  is  suspected,  the  abscess  should  be  freely 
incised,  evacuated,  and  draine^l.  In  severe  cases  in  which 
the  process  threatens  to  spread  and  is  difficult  to  control, 
a  very  efliectual  means  of  combating  this  is  found  in  the 
continuous  immersion  of  the  limb  in  an  iced  solution 
such  as  any  one  of  those  mentioned  above. 

Constitutional  treatment  consists  in  supporting  and 
eliminating  measures.  The  diet  should  be  liberal  and 
sohd  food  should  not  be  withheld  unless  a  high  degree  of 
fever  causes  it  to  disagree.  The  bowels  should  be  kept 
freely  open.  Quinine,  and  later  iron  in  addition,  are  the 
most  efl^cient  medicines.  Stimulants  will  be  needed  only 
in  severe  cases  and  should  then  be  given  in  large  doses 
(one  to  two  ounces  of  whiskey  every  two  hours).  It  seems 
remarkable  (much  discussion  to  the  contrary  notwith- 
standing) how  favorably  a  free  exhibition  of  alcohol  in 
severe  septic  infections  will  affect  the  constitutional 
symptoms,  as  shown  by  a  dry,  brown  tongue  becoming 
cleaner  and  moister,  by  improvement  in  the  appetite  and 
in  the  cerebral  symptoms,  by  strengthening  and  slowing 
of  the  heart,  and  by  a  diminution  in  the  degree  of  the 
prostration.  Persistent  oedema  and  stiffness  in  muscles 
and  tendons,  after  subsidence  of  the  inflammation  and 
healing  of  the  wounds,  are  to  be  overcome  by  bandag- 
ing, hydrotherapy,  electricity,  and  massage.  It  may  be 
necessary  to  give  analgesics  and  hypnotics,  such  as  the 
bromides,  codeine,  and  trional,  during  the  acute  stage. 
Opium  should  be  used  only  as  a  last  resort. 

Ohronic  Lymphangitis. — This  is  seen  in  the  course  of 
certain  diseases,  such  as  elephantiasis  (which  see),  bu- 
bonic plague,  tuberculosis,  syphilis,  etc.  Tuberculous 
lymphangitis  occurs  both  in  large  and  in  small  lymph 
vessels  in  whose  walls  miliary  tubercles  and  diffuse  tuber- 
cle tissue  may  grow,  producing  partial  or  complete  ob- 
struction. This  may  occur  independently,  but  it  is  most 
frequently  seen  in  connection  with  tuberculous  inflam- 
mation of  adjacent  structures,  particularly  the  lymph 
nodes.  In  the  vicinity  of  tuberculous  ulcers  in  the  intes- 
tines, the  subserous  lymph  vessels,  which  pass  from  the 
ulcers,  are  often  distended  with  the  products  of  tubercu- 
lous inflammation,  which  makes  them  look  like  dense 
white  knobbed  cords.  Syphilitic  inflammation  of  the 
lymph  vessels  not  infrequently  occurs  in  the  vicinity  of 
syphilitic  ulcers  in  the  primary  stage.  In  later  stages 
there  may  be  thickening  of  the  walls  of  the  vessels  and 
the  development  of  gummy  tumors  in  and  about  them. 
Clarence  Arthur  McWilliams. 

LYMPHATIC  SYSTEM.— (Synonyms:  Absorbent  sys- 
tem; Latin,  Systema  lymphaticvm ;  Fi-ench,  Systkne 
lymphatique  ;  Italian,  Sistema  Uiifatico  ;  German,  Lymph- 
system  oder  Saugadersystem.)  The  lymphatic  or  lymph 
vascular  system  consists  of  the  vessels  and  spaces  con- 
taining lymph  or  chyle  (colorless  or  white  blood),  and  of 
the  lymphatic  or  conglobate  glands  situated  in  the  coui-se 
of  the  vessels,  and  through  which  the  lymph  must  perco- 
late in  somewhat  the  same  manner  as  water  passes 
through  a  sponge.  This  system  is  an  appendage  of  the 
blood-vascular  system,  its  two  terminal  trunks,  the 
thoracic  duct  and  the  right  common  lymphatic  trunk, 
ending  in  the  great  veins  at  the  base  of  the  neck. 
A  tolerably  correct  pictorial  idea  of  the  entire  vascular 


«24 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Iiymphatlc  System. 
Ijynipliatlc  System. 


system  may  be  formed  by  considering  the  blood- vascular 
part  as  made  up  of  a  great  tree,  the  heart  forming  a 
short  trunk  and  the  arteries,  veins,  and  capillaries,  the 
branches;  but  there  is  present  the  untree-like  character 
of  the  direct  union  of  the  terminal  twigs  of  the  arteries 
and  veins,  that  is,  the  venous  and  arterial  capillaries  are 
continuous.  The  lymphatic  system  may  then  be  repre- 
sented by  two  vines  of  unequal  size,  but  which  together 
follow  all'  the  blood-vessels  to  their  ultimate  raniiflca- 
tions,  and  in  many  places  even  send  minute  twigs  be- 
yond them.  The  "analogy  with  a  vine  is  further  borne 
out  by  the  lymphatic  vessels,  as  they  remain  of  a  more , 
uniform  diameter  than  the  blood-vessels ;  and,  finally,  the 
terminal  twigs,  like  those  of  a  real  vine,  end  freely  or 
blindly,  often  in  slight  expansions  like  leaves,  thus  form- 
ing a  marked  contrast  with  the  terminal  twigs  of  arteries 
and  veins,  which  cannot  be  properly  said  to  terminate  at 
all.  In  a  word,  the  blood-vascular  system  forms  a  com- 
plete circle  or  circuit  in  itself,  while  the  lymph- vascular 
System  joins  the  blood-vascular  system  at  its  central  or 
trunk  end,  but  ends  blindly  at  the  periphery. 

Historical. — It  is  not  to  be  wondered  at  that  the 
lymphatic  system  should  not  have  been  discovered  and 
investigated  before  the  circulation  of  the  blood  and  the 
general  relations  of  the  blood-vascular  system  had  been 
investigated  and  understood;  and  yet,  from  the  promi- 
nence of  the  lymphatic  glands,  they  were  seen  by  Hip- 
pocrates; but,  having  no  notion  of  their  true  relations, 
he  classed  them  with  the  other  glandular  structures  of 
the  body;  so,  too,  there  is  strong  reason  for  believing 
that  the  lacteals  were  seen  in  animals  by  the  two  famous 
Alexandrian  physicians,  Erasistratus  and  Hcrophilus; 
but  their  significance  was  not  comprehended.  About 
the  middle  of  the  sixteenth  century  (1564),  Eustachius 
found  the  thoracic  duct  in  the  horse,  and  traced  it,  both 
to  its  beginning  in  the  abdomen,  where  he  became  bewil- 
dered, and  to  its  termination  in  the  great  veins  in  the 
neck.  He  did  not  profess  to  understand  the  significance 
of  this  vessel,  but  named  it,  from  its  color  and  position, 
ven-a  alba  tlioracis. 

It  was  not  until  1622,  when  Asellius  saw  the  lacteals 
in  a  dog,  that  the  real  significance  of  these  vessels  was 
appreciated.  The  whole  scientific  world  was  about  this 
time  aroused  by  the  epoch-making  discussions  and  dis- 
coveries of  Harvey  on  the  circulation  of  the  blood,  and 
everything  like  a  vessel  was  scrutinized  with  inquiring 
eyes.  The  story  of  Asellius  in  connection  with  the  dis- 
covery and  comprehension  of  the  significance  of  the  lac- 
teals will  never  lose  its  interest  as  long  as  the  human 
mind  is  striving  to  comprehend  the  universe,  either  in  its 
details  or  in  the  enaemble.  Having  opened  the  abdomen 
of  a  living  dog,  to  show  to  some  friends  the  arrange- 
ment of  the  nerves  and  the  working  of  the  diaphragm, 
Asellius  saw  in  the  mesentery  some  white  cords  in  addi- 
tion to  the  nerves  and  vessels  with  which  he  was  famil- 
iar, and  upon  cutting  one  of  them  and  seeing  a  white 
liquid  exude,  he  immediately  recognized  that  they  were 
a  new  kind  of  vessel.  Most  fortunately  for  him  and  for 
science,  the  dog,  killed  on  the  following  day  to  find  out 
still  more  about  these  curious  white  veins,  showed  none 
of  them  Fortunately,  because  it  led  Asellius  to  con- 
sider the  conditions  under  which  they  appeared  in  the 
first  dog,  and  wherein  the  conditions  differed  in  the  sec- 
ond With  the  sure  comprehension  of  a  scientific  mind, 
he  saw  that  the  only  essential  difference  lay  in  the  pres- 
ence of  partly  digested  food  in  the  first  case,  and  in  the 
absence  of  food  in  the  second.  When  this  condition  was 
realized  in  a  third  dog,  the  lacteal  vessels  reappeared 
and  the  relation  between  the  products  of  digestion  and 
these  vessels  was  fully  established  for  the  dog. 

Not  content  with  the  experiments  on  the  dog,  AselJius 
examined  many  other  animals,  showing  in  every  case 
that  there  was  a  constant  relation  between  digestion  and 
the  presence  of  the  white  fluid  in  the  lacteal  vessels. 
Owine  to  the  powerful  influence  of  the  prevailing  opin- 
ion tlmt  all  matter  must  first  go  to  the  liver  to  be  assim- 
ilated, Asellius  supposed  that  the  newly  found  lacteals 
extended  to  the  liver.  It  is  dififlcult  to  comprehend  how 
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a  mere  hypothesis  could  blind  the  eyes  of  so  skilled  an 
anatomist,  but  so  it  was,  and  the  belief  that  the  lacteals 
passed  to  the  liver  continued  to  prevail  for  nearly 
twenty-five  years. 

About  1650,  the  great  facts  concerning  the  lymphatic 
system,  as  they  are  understood  at  the  present  day,  were 
discovered  by  four  men  in  different  quarters  of  Europe. 
In  France,  Pecquet  showed  that  the  wncE  aquosm  liepatu, 
or  lymphatic  vessels  connected  with  the  liver,  were  not 
the  continuation  of  the  lacteals  to  the  liver,  but  were 
vessels  extending  either  to  the  lacteals,  or  with  them 
into  a  common  reservoir  into  which  both  opened,  and 
tliat  the  reservoir  was  continued  as  a  somewhat  smaller 
vessel  (the  thoracic  duct)  through  the  thorax,  to  termi- 
nate in  the  great  veins  in  the  neck.  The  same  facts  were 
observed  by  Rudbeck,  in  Sweden,  at  about  the  same 
time,  and  completely  overthrew  the  notion  that  all  ab- 
sorbed food  must  first  pass  to  the  liver  for  assimilation 
before  entering  the  blood ;  for  here  was  apparently  the 
only  path  of  the  absorbed  food,  and  it  terminated  di- 
rectlj'  in  the  great  veins  on  their  way  to  the  heart. 

At  about  this  date,  Bartholin  in  Denmark,  Jolive  in 
England,  and  Rudbeck  in  Sweden,  discovered  the  gen- 
eral lymphatics  of  the  body.  They  also  showed  that 
these  lymphatics  {vaaa  lymphatUa  of  Bartholin,  vasa 
aqiwsa  of  Rudbeck),  or  serous  vessels,  either  united  with 
the  lacteals  in  the  eliylocyst  or  joined  the  thoracic  duct, 
and  consequently  the  lymph  and  chyle  or  lacteal  fluid 
unite,  and  together  flow  into  the  great  veins.  In  other 
words,  they  showed  that  the  lacteals  form  only  a  special 
part  of  a  great  system  distributed  throughout  the  entire 
body.  It  may  be  said,  in  passing,  that  when  the  facts 
concerning  these  new  vessels  were  presented  to  Harvey, 
he  did  not  welcome  the  newly  acquired  knowledge. 
Doubtless  the  weight  of  years  had  quenched  the  enthu- 
siasm of  investigation,  and  he  may  have  been  troubled 
lest  these  newly  discovered  vessels  might  in  some  way 
prove  a  stumbling-block  to  his  simple  and  easily  compre- 
hended explanation  of  the  blood-vascular  system. 

Not  much  was  added  to  the  knowledge  of  the  lym- 
phatic system  for  nearly  one  hundred  years  after  the 
main  facts  were  established,  and  naturally,  in  those  early 
times,  with  both  undeveloped  methods  and  superstition 
as  impediments,  knowledge  was  only  general  and  ob- 
tained principally  by  investigating  the  lower  animals. 
And  yet,  in  1638,  a  criminal  was  properly  fed  before 
execution,  and  the  lacteals  demonstrated  in  the  mesen- 
tery after  death,  thus  showing  conclusively  that  the  ab- 
sorbed food  in  man  takes  the  same  course  as  in  animals. 

Between  1760  and  1787  there  was  a  renewed  activity 
in  investigating  the  lymphatic  system.  In  England  the 
Hunters,  Hewson,  and  Cruikshank,  not  only  investi- 
gated the  human  lymphatics,  but  pushed  their  investi- 
gations to  all  forms  of  vertebrates,  and  they  were  found 
abundantly  in  all  forms.  The  Muuros,  in  Scotland,  were 
also  very  active.  In  Italy  the  great  anatomist,  Masca- 
gni,  was  preparing  his  magnificent  work  on  the  human 
lymphatics,  a  work  which  remains  a  standard  to  the  pres- 
ent day ;  and  reduced  copies  of  his  splendid  folio  plates 
are  stiU  to  be  found  in  every  extensive  account  of  this 
system. 

As  in  all  departments  of  human  activity,  the  crowning 
discoveries  in  the  lymphatic  system  are  due  to  the  work 
of  an  almost  untold  number  of  men ;  and  yet  a  few  pre- 
sent the  principal  and  salient  features  so  unencumbered 
with  useless,  distracting,  or  foreign  details  that  they  are, 
for  the  majority  of  minds,  the  true  discoverers.  They 
make  the  special  knowledge  a  part  of  the  knowledge  of 
the  race.  So  in  the  above  historical  sketch  many  names 
have  been  omitted,  and  undue  prominence  may  have 
been  given  to  others ;  barring  these  defects,  it  is  hoped 
that  it  represents  fairly  well  the  progress  from  vague 
and  uncertain  to  certain  knowledge  of  this  system. 

Since  the  work  named  above,  something  noteworthy 
has  appeared  almost  every  decade,  but  it  has  been  usu- 
ally toward  the  elucidation  of  special  details  of  function, 
origin,  distribution,  or  structure,  rather  than  an  investi- 
gation of  the  whole  field.    The  work  of  Sappey  '  forms  an 
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exception  to  this  general  statement.  His  investigations 
have  extended  over  more  than  forty  years,  and  with  a 
rare  skill  and  all  the  refinement  of  modern  anatomy,  he 
has  not  only  done  much  on  the  general  subject  both  in 
human  and  comparative  anatomy,  but  some  of  the  diffi- 
cult points  have  been  elucidated  by  him.  His  atlas  is 
probably,  without  qualification,  the  most  important  mon- 
ograph that  has  appeared  since  Mascagni's.'* 

General  Stbuctdee  in  Man  and  Animals. — Consid- 
ered as  a  whole,  tlie  lymphatic  system  consists  of  minute 
and  larger  spaces,  of  definitely  walled  capillaries  and 
larger  trunks.  Lymphoid  or  adenoid  tissue  seems  also 
to  be  an  integral  part,  and  in  man  and  the  higher  forms 
this  adenoid  tissue  is,  in  part,  aggregated  into  special 
masses,  the  lymphatic  glands  or  nodes,  situated  in  the 
course  of  the  vessels  and  forming  a  sort  of  §ponge-work 
through  which  the  lymph  must  percolate  on  its  course  to 
join  the  blood-vessels. 

Like  the  blood-vessels,  the  lymphatics  may  be  divided 
into  groups  according  to  their  position,  as  ectal — subcuta- 
neous, subserous,  or  superficial,  and  ental, — subaponeu- 
rotic, submucous,  or  deep,  and  also  as  visceral — those  be- 
longing to  the  heart,  lungs,  urinary  and  generative  organs, 
and  the  alimentary  canal.  Part  of  these,  i.e.,  those  from 
the  small  intestine,  are  called  iacteals  or  ch3'le  vessels. 
All  of  the  larger  vessels  possess  more  numerous  valves 
than  do  the  veins. 

In  distribution,  the  lymphatics  follow  mostly  the 
course  of  the  blood-vessels,  but  this  does  not  apply  to 
the  subcutaneous  lymphatics,  as  will  be  seen  by  compar- 
ing Figs.  3267,  3268,  and  3269,  with  figures  showing  sub- 
cutaneous veins.  Furthermore,  in  many  situations 
lymph  vessels,  or  lymph  canals  and  spaces,  extend  be- 
yond the  blood-vessels  and  more  intimately  envelop  the 
tissue  elements. 

In  general,  however,  it  iriay  be  stated  that  the  ectal 
or  superficial  lymphatic  trunks  follow  the  veins,  and  tlie 
deep  or  ental  lymphatic  trunks  follow  the  arteries.  This 
anatomical  relation  was  shown  in  1836  by  Breschet  for 
the  adult,  and  in  1902  by  Dr.  Florence  Sabine'"  for  the 
embryo. 

The  lymphatic  capillary  network,  although  agreeing 
in  general  appearance  with  a  blood  capillary  network,  is 
composed  of  larger  vessels  and  its  mesh  is  coarser.  With 
the  larger  vessels  the  anastomoses  are  more  frequent, 
but  differ  in  character  from  the  anastomoses  of  blood- 
vessels inasmuch  as  the  parallel  vessels  divide  equally 
or  unequally,  and  unite  at  a  very  acute  angle,  making  a 
long,  narrow-meshed  network  (Fig.  3268) ;  and  nowhere 
is  found  such  great  disparity  in  the  size  of  the  vessels 
as  is  found  with  the  great  arterial  and  venous  trunks. 
Even  the  terminal  lymphatic  trunks  are  minute  as  com- 
pared with  the  veins  into  which  they  empty.  The  entire 
lymphatic  system  is  supposed  to  have  a  capacity  one- 
lialf  as  great  as  the  arteries,  and  perhaps  more,  but  no 
very  close  approximation  can  be  made  on  account  of  the 
structural  peculiarities  of  the  lymphatics,  and  tlie  im- 
mense number  of  valves.  In  man  and  the  higher  forms, 
all  lymph  traverses  one  or  more  lymphatic  glands  before 
joining  the  common  lymphatic  trunks.  The  exceptions 
to  this  rule  which  have  been  reported  from  time  to  time 
have  not  been  verified. 

In  the  liigher  mammals  the  general  arrangement  and 
distribution  of  the  lymphatics  is  as  in  man.  So  far  as 
has  been  investigated,  however,  the  lymphatic  vessels 
are  fewer  in  number ;  this  is  markedly  the  case  with  tlie 
cutaneous  and  subcutaneous  vessels.  The  lymphatic 
glands,  althougli  abundant  in  the  horse  and  ox,  are  less 
numerous  in  most  other  forms.  Groups  of  glands  in  man 
are  often  represented  by  a  single  one  or  are  wholly  ab- 
sent. Although  this  is  the  case,  a  vessel  never  joins  the 
main  trunk  without  first  traversing  one  or  more  glands 
(Figs.  2381,  3384,  and  3386).  In  the  lowest  mammals 
there  is  a  strong  tendency  to  symmetry  in  the  lymphatic 
system,  the  right  and  left  terminal  trunks  being  more 
nearly  equal  in  size,  and  in  area  from  which  the  vessels 
come.  This  tendency  is  also  marked  in  the  horse,  and 
especially  so  in  the  rabbit ;  it  is  frequently  observed  in 


the  cat,  and  occasionally  in  man.  The  crossing  of  con- 
siderable trunks  from  one  side  to  the  other  is  more 
marked  in  the  lower  mammals  than  in  the  higher,  but 
even  in  man  considerable  trunks  not  infrequently  cross 
from  one  side  to  the  other  (Figs.  3264,  also  3381,  8386); 
and  in  all  the  forms  there  is  the  closest  possible  relation 
between  the  two  sides  through  the  lymphatic  plexuses,  • 
that  is,  networks  formed  by  groups  of  lymphatic  glands 
and  their  connecting' lymphatic  vessels.  While  it  is  not 
uncommon  to  speak  of  a  network  of  lymphatic  vessels  as 
a  plexus,  the  term  is  coming  to  be  restricted  rather  to  a 
lymphatic  network  in  which  the  glands  form  the  nodal 
points  of  tlie  mesh  (see  Fig.  3363). 

Of  the  animals  below  the  mammalia,  the  birds  possess 
few  l3'mphatic  glands,  and  these  are  mostly  restricted  to 
the  neck.  A  cutaneous  and  subcutaneous  lymph  net- 
work has  not  been  demonstrated  in  the  birds.  Those 
that  have  been  shown,  it  is  supposed,  correspond  with 
the  ental  and  visceral  lymphatics  of  mammals.  The  two 
trunks  opening  into  the  veins  of  the  neck  are  symmetri' 
cal,  that  is,  equal  right  and  left  trunks.  There  are  also 
two  openings  for  the  lymphatics  in  the  peWic  veins,  and 
lymph  hearts  are  found  in  this  region,  but  they  have 
muscular  walls  in  only  few  adult  forms  (ostrich,  casso- 
wary, stork,  and  sea-gull),  although  they  are  contractile 
in  the  embryos  of  birds  so  far  as  investigated.  Contrac- 
tile lymph  hearts  are  never  present  in  man  and  the  other 
mammals  (but  see  below  under  Development).  In  addi- 
tion to  the  birds  mentioned,  they  are  found  in  reptiles, 
amphibia,  and  some  fishes.  They  are  mostly  situated  in 
the  pelvic  region,  and  possess  striated  muscle  which  is 
paralyzed  by  curare  like  the  skeletal  muscles  (KoUiker 
and  Ranvier).  In  the  tailless  amphibia  (Ranidse)  there  is 
a  pair  of  lymph  hearts  on  the  thoracic  ducts  as  well  as 
in  the  pelvic  region ;  and  with  some  elongated  amphibia, 
Salamandra  maculosa  and  Biredon  pisc^ormis,  eight  to 
twelve  lymph  hearts  exist  along  the  sides  of  the  body 
and  tail,  at  the  junction  of  the  dorsal  and  ventral  body 
muscles.  Finally,  in  some  elasmobranch  fishes  the  num- 
ber of  lymph  hearts  is  very  great  (Sappey). 

Below  the  birds  the  lymphatic  glands  are  absent,  their 
place  being  supplied  by  lymphoid  tissue  and  by  special 
fine  vascular  rete  or  networks  into  which  the  vessels 
break  up  in  their  course  (Owen  has  described  mesenteric 
glands  in  the  crocodile).  Perfect  valves  like  those  pres- 
ent in  mammals  are  found  in  birds,  less  perfect  ones  in 
reptiles  and  amphibia,  and  finally  in  the  fish-like  forms 
none  at  all  are  found,  so  that  the  system  may  be  injected 
toward  the  periphery  like  the  arteries. 

Topographical  Anatomy  op  the  Lymphatics. — 
While  it  would  seem  more  philosophical  to  treat  the  vari- 
ous parts  of  the  lymphatic  system  in  their  entirety 
throughout  the  whole  body— viz.,  the  ectal,  superficial, 
or  subcutaneous;  the  ental,  subaponeurotic  or  deep,  and 
the  visceral  lymphatics  with  the  coiTesponding  glands 
and  lymphoid  tissue— it  is  better  practically,  both  for  the 
purposes  of  demonstration  and  study,  to  consider  all  the 
lymphatic  structures  belonging  to  a  given  region  at  one 
time.  This  method  is  also  really  in  accord  with  nature, 
because  all  the  lymphatic  structures  in  any  moderately 
well-defined  region  of  the  body  are,  sooner  or  later,  inti- 
mately associated  and  really  form  one  whole  for  the  given 
region. 

Following  the  plan  ordinarily  pursued,  the  lymphatic 
vesfeels  will  be  considered  as  extending  in  the  direction 
in  which  their  contents  flow  as  with  the  veins,  and  also 
in  order  in  which  they  must  be  demonstrated  by  injec- 
tions. This  will  require  the  investigation  to  commence 
at  the  periphery  and  extend  toward  the  centre.  In  the 
descriptions  here  given,  usually  only  the  trunks  contain- 
ing valves  will  be  considered.  The  origin  of  the  vessels 
in  the  tissues  and  the  valveless  networks  will  be  consid- 
ered below,  under  the  origin  and  relations  of  the  lym- 
phatics. When  the  term  plexus  is  used  in  this  article 
it  will  be  restricted  to  a  lymphatic  plexus  composed  of 
lymphatic  glands  with  their  connecting  lymphatic  ves- 
sels, and  will  not  apply  to  a  network  of  vjsssels  without 
glands.    After  the  vessels  of  a  region  have  been  de-  ~ 
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scribed,  there  will  be  given  a  list  of  the  groups  of  the 
lymphatic  glands  and  the  plexuses  belonging  to  the  re- 
gion, together  with  the  source  and  destination  of  the 
afferent  and  efferent  vessels.  This  will  serve  both  to 
give  the  proper  information  concerning  the  number  and 
position  of  the  glands,  and  also  to  form  a  condensed  sum- 
mary of  the  lymphatic  system  in  the  region. 

Lymphatic  Vessels  op  the  Head,  Face,  and  Neck. 
— The  ectal  or  subcutaneous  lymphatic  vessels  of  the 
head  and  face  are  very  abundant  and  follow,  in  general, 
the  course  of  the  occipital,  temporal,  and  facial  blood- 
vessels, converging  somewhat  toward  the  great  vessels 
of  the  neck ;  they  traverse  one  or  more  of  the  lymphatic 
glands  which  form  an  irregular  zone  nearly  around  the 
base  of  the  head  (Pig.  3363),  and  finally  enter  the  internal 
jugular  plexus,  and  terminate  in  the  thoracic  duct  on  the 
left,  or  the  common  lymphatic  trunk  on  the  right  (Fig. 
32791.  In  addition  to  the  general  description  just  given, 
the  lymphatics  of  the  eyelids,  nose,  and  ear  require  spe- 
cial mention. 

The  lymphatics  of  the  eyelids  and  palpebral  conjunc- 
tiva form  a  very  abundant  network,  although  it  is  some- 
what difl5cult  to  demonstrate.  Those  from  the  conjunc- 
tiva wind  round  the  edges  of  the  lids  and  mingle  with 
those  of  the  integument,  which  are  especially  abundant 
at  the  edges  of  the  lids.  The  branches  unite  into  two 
great  groups  at  the  canthi  of  the  lids,  those  at  the  lateral 
eanlhus  extending  to  the  parotid  lymphatic  glands, 
while  those  at  the  nasal  canthus  join  those  from  the  mid- 
dle of  the  forehead  and  the  nose,  and  extend  to  the  sub- 
maxillary lymphatic  glands  (Pig.  3363). 

The  skin  of  the  nose,  especially  the  thicker  part  around 
the  tip,  where  the  large  sebaceous  glands  are  so  abun- 
dant, is  possessed  of  a  very  dense  network  of  lymph 
capillaries  and  minute  trunks.  These  trunks  are  joined 
by  the  abundant  lymphatics  from  the  vestibule,  which 
in  turn  are  continuous  with  the  lymphatics  of  the  nasal 
mucosa.  Finally,  the  collecting  trunks  from  the  vesti- 
bule and  the  nasal  integument  extend  obliquely  across 
the  face  to  the  submaxillary  lymphatic  glands. 

The  lyjnphatics  of  the  external  ear  and  meatus  form 
three  principal  groups :  1.  Those  of  the  helix,  antihelix, 
and  convex  (posterior)  surface.  Those  of  the  helix  and 
antihelix  wind  round  the  free  border  of  the  ear  to  the 
convex  surface,  where  they  join  the  trunks  of  that  sur- 
face, and  uniting  into  several  (four  to  five)  considerable 
vessels,  they  extend  to  the  mastoid  lymphatic  glands.  2. 
The  lymphatics  of  the  external  auditory  meatus,  also  the 
merabrana  tympani  (see  below),  the  concha  and  tragus, 
terminate  by  two  or  three  trunks  in  the  parotid  lym- 
phatic glands.  3.  The  lymphatics  of  the  lobule  unite 
into  seven  or  eight  considerable  trunks  which  extend  to 
the  caudal  or  lower  of  the  mastoid  lymphatic  glands. 

B)ital  Lymplmtics  of  the  Face  and  ISjac?.— These  are 
exceedingly  abundant,  and  extend  mostly  to  the  deep 
cervical  glands,  but  the  relations  of  the  vessels  and  the 
terminal  glands  are  so  various  tliat  a  special  description 
is  required  for  each  of  the  principal  organs.  Nasal  cav- 
ities and  sinuses  opening  into  them:  The  existence  ot 
lymphatic  vessels  in  the  nasal  mucosa  was  not  demon- 
strated until  1859,  when  E.  Simon  showed  by  successful 
puncture  injections  that  they  were  numerous.  He  also 
showed  their  relation  with  the  network  of  the  naso- 
pharynx. The  existence  of  these  vessels  has  been  veri- 
fied by  Sappey  in  man  and  numerous  animals.  Accord- 
ins  to  Sappey,  the  demonstration  is  comparatively  easy 
wherever  the  mucosa  is  of  considerable  thickness. 
Schwalbe,  and  later  Key  and  Retzius,  showed  that  the 
nasal  lymphatics  could  be  injected  from  the  subdural 
space;  Key  and  Retzius ^  further  showed  that  the  injec- 
tion was  equally  successful  from  the  subarachnoid  space 
of  the  brain,  the  subarachnoid  and  subdural  spaces  ot  the 
myel  (spinal  cord).  They  also  found  that  while  m  most 
cases  the  perineural  sheaths  of  the  olfactory_  nerves  were 
injected  at  the  same  time,  yet  true  lymphatic  vessels  did 
not  communicate  with  these,  but  had  special  passages 
through  the  lamina  cribrosa,  and  were  often  injected 
when  the  perineural  sheaths  were  not  injected;   and 


sometimes  the  perineural  sheaths  were  injected  without 
the  injection  of  the  lymphatics.  They  were  not  success- 
ful in  injecting  the  nasal  lymphatics  of  man  from  the 
cranial  lymph  spaces,  although  the  perineural  sheaths 
of  the  olfactory  nerves  were  in  some  cases  filled.  The 
freshly  sacrificed  dog  and  rabbit  furnished  the  most  suc- 
cessful preparations.     The  lack  of  success  in  man  was 


FIG.  3263.— Ectal  Lymphatics  ot  the  Head  ana  Face,  the  Ental  Lym- 
phatics ol  the  Neck,  and  the  Right  Cotamon  Lymphatic  Trunk. 
(Sappey'.)  1,  Lymphatics  from  the  frontal  region  gomg  to  the 
parotid  lymphatic  glands ;  2,  2,  vessels  arising  near  the  middle  ol 
the  forehead,  the  upper  ones  going  to  the  parotid,  the  lower  ones  to 
the  submaxillary  lymphatic  glands ;  4,  4,  vessels  from  the  parietal 
and  temporal  region  extending  to  the  mastoid  lymphatic  glands ; 
6,  6,  vessels  from  the  parietal  and  occipital  region  joining  the  oc- 
cipital plexus ;  7,  trunk  from  occipital  plexus  to  the  supraclavicular 
glands ;  8,  trunk  from  the  occipital  to  the  cephalic  ental  (supenor 
deep)  cervical  glands;  10, 10,  occipital  lymphatic  glands:  11,  cepha- 
lic ental  (superior  deep)  cervical  glands  and  plexus;  12,  mastoid 
glands;  13,  parotid  lymphatic  glands;  14,  part  of  supraclavicular 
glands ;  15,  15,  lymph  vessels  from  the  nose  to  the  submaxillary 
glands ;  16,  16,  lymphatics  from  the  lips  to  the  same  glands ;  17, 
submaxillary  glands ;  18,  vessel  from  the  lip  to  19,  the  supra-hyoid 
gland ;  20,  right  common  lymphatic  trunk  opening  into  the  veins  at 
the  angle  formed  by  the  junction  of  the  subclavian  and  internal 
jugular  veins. 

attributed  to  the  inability  to  obtain  suflSciently  fresh 
material;  it  was  also  suggested  that  in  man  the  lymph 
from  the  cranial  lymph  spaces  might  have  a  sufficient 
number  of  other  outlets. 

The  lymphatic  network  covers  the  entire  nasal  mu- 
cosa, both  on  the  olfactory  and  the  respiratory  part,  and 
that  lining  the  septum.  In  man  this  network  is  directly 
continuous  with  that  of  the  vestibule  of  the  nose,  but 
the  collecting  trunks  extend  toward  the  pharynx.  The 
network  is  also  continued  into  the  frontal,  and  presu- 
mably the  other,  sinuses  opening  into  the  nasal  fossae.  As 
they  approach  the  pharynx,  the  collecting  trunks  of  the 
nasal  mucosa  are  continuous  with  those  of  the  dorsal 
surface  of  the  soft  palate  and  of  the  pharynx,  especially 
the  dense  network  around  the  Eustachian  orifice.     From 
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these  situations  tlie  collecting  trunks  accompany  .those 
of  the  soft  palate  and  the  pharynx,  sending  one  trunk 
through  the  wall  of  the  pharynx  to  the  large  lymphatic 
gland  ventrad  of  the  atlas.  This  gland,  according  to 
Sappey,  is  the  most  cephalic  (superior)  of  any  in  the  body, 
and  becomes  involved  in  diseases  of  both  the  nose  and 
the  pharynx.  The  other  trunk  traverses  the  pharyngeal 
wall,  and  extends  along  the  neck  to  the  level  of  the  per- 
foration of  the  sterno-mastoid  muscle  by  the  accessoi'ius 
nerve,  where  it  bifurcates  and  enters  the  two  deep  cervi- 
cal glands,  covered  by  the  sterno-mastoid  muscle  at  this 
point.  No  doubt,  also,  minute  branches  join  the  pala- 
tine trunks  which  follow  the  posterior  pillars  of  the 
fauces,  and  enter  the  deep  cervical  glands  near  the  thyro- 
hyoid ligament  (Plate  XIAL,  13).  In  the  dog  all  the 
lymphatics  from  the  nasal  mucosa  are  shown  by  Key  and 
Retiiius  as  entering  the  deep  cervical  glands  (3,  3,  of 
Fig.  3385).  Sappey  figures  and  describes  the  exceed- 
ingly abundant  lymphatics  of  the  nasal  mucosa  in  the 
horse  and  ox.  In  both  these  animals,  but  especially  in 
the  horse,  the  lymphatics  of  the  mucosa  lining  the  nasal 
septum  are  very  abundant,  and  in  both  animals,  besides 
the  trunks  extending  toward  the  pharynx,  there  are  large 
trunks  extending  toward  the  prenares,  where  they  be- 
come subcutaneous,  and  extend  with  the  ectal  facial  ves- 
sels to  the  submaxillary  lymphatic  glands. 

Lymphatics  of  tlie  Eye  and  the  Orbit. — The  lymphatics 
of  the  palpebral  conjunctiva  wind  round  the  edge  of  the 
eyelid,  and  join  those  of  the  integument  as  described 
above,  and  finally  reach  the  parotid  and  submaxillaiy 
lymphatic  glands.  Sappey  denies  the  presence  of  lym- 
phatics in  the  eyeball  itself,  but  most  anatomists  consider 
that,  while  the  eye  may  not  be  supplied  with  numer- 
ous independently  walled  lymphatics,  nevertheless  it  is 
abundantly  supplied  with  lymph  passages,  etc.,  many 
of  which  have  an  endothelial  lining.  The  lymph  chan- 
nels of  the  cornea,  which  are  exceedingly  abundant,  fol- 
lowing the  nerves  as  well  as  the  corneal  corpuscles  and 
their  co -anastomosing  processes,  communicate  with  the 
conjunctival  vessels,  and  also  with  the  lympli  clefts  of 
the  sclerotic;  the  aqueous  chamber  also  communicates 
indirectly  with  the  conjunctival  lymphatics  through  the 
cornea.  In  the  suprachoroidea  have  been  described  dis- 
tinct anastomosing  lymphatic  vessels  by  Altmann,  and 
their  presence  has  been  lately  confirmed  by  one  of  his 
pupils.' 

The  retinal  blood-vessels  are  well  supplied  with  peri- 
vascular lymph  spaces  like  those  of  the  central  nervous 
system,  and  may  be  injected  from  the  lymph  spaces  of 
the  optic  nerve.  Both  chambers  of  the  eye  and  the  peri- 
choroidal, and  the  space  enclosed  by  the  capsule  of 
Tenon,  and  the  lymph  spaces  of  the  optic  nerve,  all  com- 
municate ;  and  as  shown  above,  the  corneal  spaces,  and 
the  aqueous  chamber  through  the  cornea,  communicate 
on  the  one  hand  with  the  conjunctival  lymphatics,  and 
on  the  other  with  the  lymph  clefts  in  the  sclerotic.  In 
accordance  with  this  complicated  relation  of  the  lymph 
paths  of  the  eye,  the  lymph  streams  have  been  likewise 
found  of  equal  complexity— passing  from  the  vitreous 
to  the  papilla  optici,  and  along  the  central  canal  of  the 
optic  nerve  with  the  blood-vessels,  and  ultimately  reach- 
ing the  cranial  cavity.  This  has  been  shown  to  be  the 
direction  in  the  cat,  dog,  rabbit,  and  guinea-pig,  and  is 
supposed  to  be  also  the  case  in  man.  There  is  also  a 
stream  flowing  from  the  subarachnoid  and  subdural 
spaces  in  the  cranium,  which  follows  the  prolongations 
of  those  spaces  around  the  optic  nej've;  these  finally 
reach  the  eye  and  communicate  with  its  various  lympIi 
spaces,  and  through  the  perichoroid  space  with  the 
lymph  space  in  the  capsule  of  Tenon,  and  presumably 
through  this  with  the  lymphatic  vessels  in  the  orbit. 
That  is,  there  is  a  lymph  stream  flowing  from  the  eye  to 
the  cranial  cavity,  and  another  from  the  cranial  cavity 
back  to  the  eye  through  a  different  channel."  If  the  as- 
sumption is  correct,  that  the  lymphatics  of  the  eyeball 
communicate  through  the  capsule  of  Tenon  with  the 
lymphatics  of  the  structures  in  the  orbit,  their  destina- 
tion is  to  the  lymphatic  glands  of  the  ental  cervical 
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group  in  the  sphenomaxillary  fossa.  Through  the  cranial 
cavity  the  lymph  from  the  eye  might  also  extend  with 
the  lymijh  of  the  subarachnoid  and  subdural  spaces  to 
any  point  with  which  these  spaces  communicate.  (See 
lymphatics  of  the  central  nervous  system,  below.) 

LymphaticK  of  tlie  Ear  — The  lymphatics  of  the  mem- 
brana  tympani  are  like  the  blood-vessels  in  three  layers, 
corresponding  to  the  cutis,  the  mucosa,  and  the  interme- 
diate fibrous  framework.  They  extend  to  the  external 
auditory  meatus  and,  joining  these,  finally  enter  the  pa- 
rotid lymphatic  glands,  as  described  above  for  the  exter- 
nal ear.  Those  of  the  tymijanum  or  middle  ear  are  nu- 
merous, but  apparently  confined  mostly  to  the  submucosa. 
They  are  directly  continuous  with  the  lymphatics  of  the 
Eustachian  tube,  and  extend  with  them  to  the  abundant 
network  in  the  pharynx  around  the  Eustachian  orifice, 
and  finally  extend  to  the  ental  cervical  lymphatic  glands. 
The  lymphatics  of  the  internal  ear  consist  mostly  of 
spaces  which  are  in  communication  with  the  subarachnoid 
and  subdural  spaces  through  the  perineural  spaces  of  the 
auditor}'  nerve,  thus  agreeing  with  the  eye  and  nose. 

Lymphatica  of  the  Mouth,  Pliarynx,  and  Larynx. — The 
immense  richness  of  the  lymphatic  network  in  these  re- 
gions, their  connection  with  the  nose,  and  through  the 


Fig.  3284.— Lymphatics  of  the  Roof  of  the  Mouth  and  the  Gums  in  a 
Child  at  Birth.  (Sappey,  Atlas. )  1,  The  lymphatics  injected  by  one 
puncture  at  3;  the  trunk  formed  on  the  right  crosses  to  the  left,  and 
those  from  the  left  to  the  right.  Crossings  of  the  lymphatics  in  man 
are  most  frequent  in  this  situation,  according  to  Sappey.  In  the 
lower  animals  such  Intercrossing  is  not  infrequent ;  2  and  4  point 
where  the  cannula  was  inserted  to  make  the  injections ;  3,  lym- 
phatics of  the  gums,  connected  on  one  side  with  those  of  the  palate 
and  on  the  other  with  those  of  the  cheeks,  the  trunks  usually  ex- 
tend with  those  of  the  cheeks  to  the  submaxillary  lymphatic  glands, 
those  nearest  the  parotid  lymphatic  glands  frequently  enter  them 
instead  of  going  to  the  submaxillaries ;  a,  crossing  point  of  the  trunks 
from  the  roof  of  the  mouth ;  8,  6,  group  of  ental  cervical  glands 
near  the  bifurcation  of  the  common  carotid. 

nose  with  the  cranial  lymph  spaces,  with  the  middle  ear, 
ojsophagus,  and  trachea,  and  the  varied  termination  of 
the  collecting  trunks,  give  the  lymphatics  of  this  group 
an  especial  anatomical  interest.  They  are  not  less  im- 
portant pathologically  from  their  involvement  in  the 
grave  disorders  of  the  mouth,  nose,  and  throat. 

The  lymphatic  network  of  the  buccal  mucosa,  gums, 
roof,  and  floor  of  the  mouth,  palate,  and  pharynx,  may 
be  said  to  be  continuous,  but  the  collecting  trunks  in 
different  regions  have  quite  different  destinations.  At 
the  lips  the  network  is  also  continuous  with  that  of  the 
integument,  but  the  course  of  the  lymph  stream  is  away 
from  the  lips.  For  the  gums  of  the  maxilla  or  upper 
jaw,  the  lymphatics  extend  between  the  teeth  and  join 
those  of  the  mucosa  of  the  cheek ;  these  follow  in  geneial 
the  contour  of  the  jaw  and  penetrate  the  cheek  at  vari- 
ous points,  extend  in  part  to  the  parotid  lymphatic 
glands,  but  mostly  to  the  submaxillary  glands.  Nearer 
the  pharynx  they  join  the  palatine  lymphatics  (Fig. 
3264).     A  large  number  of  those  from  the  gums  of  the 
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EXPLANATION  OF  PLATE  XLIL 

Which  Represents  the  Base  of  the  Tongue,  the  Tonsils,  the  Pharynx,  and  the  Opening  of  the 
Larynx  of  Man.     The  Pharynx  was  Divided  on  the  Dorsal  Side,  and  tlio  Walls  were  Reflected. 

(Sappey,  "Atlas.") 

1,  1,  Lymphatic  network  on  the  dorsum  of  the  tongue,  tlie  general  direction  of  the  vessels  is  ob- 
liquely toward  the  raphe  (meson)  and  the  base  of  the  tongue ;  2,  3,  eircumvallate  papillae  in  the 
form  of  a  V ;  3,  3,  3,  3,  vessels  surrounding  these  papillae  and  soon  converging  to  form  mesal 
and  lateral  trunks  ;  4,  4,  lymphatic  trunks  extending  along  the  meson  from  the  middle  eircum- 
vallate papilla ;  5,  5,  continuation  of  4,  one  on  each  side  of  the  middle  glosso-glottic  fold,  and 
finally  penetrating  the  lateral  fold,  they  enter  the  lymphatic  glands  (13)  of  the  ental  cervical 
plexus  near  the  lateral  thyro-hyoid  ligament;  6,  6,  other  trunks  farther  from  the  meson,  taking 
the  same  course ;  7,  7,  lateral  trunks  from  the  base  of  the  tongue,  tonsil,  etc. ;  they  penetrate  the 
pharyngeal  mucosa  and  terminate  in  the  same  group  of  glands,  but  cross  the  dorsal  instead  of 
the  ventral  surface  of  the  great  cornu  of  the  hyoid ;  8,  8,  trunks  coming  from  the  anterior  pillars 
of  the  fauces,  skirting  the  edge  of  the  tonsils,  and  finally  entering  the  cephalic,  ental  (superior 
deep)  cervical  lymphatic  glands ;  9,  9,  the  tonsils,  covered  by  a  dense  network  of  lymphatics; 
10,  10,  10,  10,  the  reflected  sides  of  the  arch  of  the  palate  (just  below  the  "  10  "  on  each  side  is 
the  divided  uvula);  11,  dense  Ij'mphatic  network  covering  the  epiglottis  and  extending  upon 
the  aryteuo-epiglottic  folds;  12,  12,  a  similar  very  dense  and  fine  network  of  lymphatics  upon 
the.pharyngeal  mucosa  covering  the  larynx  ;  13,  13,  several  lymphatic  glands  belonging  to  the 
cephalic,  ental  (superior  deep)  cervical  lymphatic  glands,  situated  at  the  level  of  the  thyro-hyoid 
ligament;  as  is  evident  from  the  plate,  they  receive  the  trunks  from  the  base  of  the  tongue,  part 
of  the  palatine  arch,  the  tonsils,  the  larynx,  and  a  great  part  of  the  pharynx;  14,  13'mphatics 
arising  from  the  ventral  and  lateral  part  of  the  pharynx ;  15,  15,  lymphatics  from  the  posterior 
pillars  of  the  fauces,  they  wind  round  the  ventral  edge  of  the  great  cornu  of  the  hyoid  and  enter 
the  deep  cervical  glands  at  13,  13;  16,  16,  lymphatics  arising  from  the  dorsal  and  lateral  aspect 
of  the  pharynx  and  extending  to  the  cervical  glands  at  13,  13;  17,  17,  lymphatic  trunks  on  each 
side  of  the  larynx  to  the  ental  cervical  glands  at  13,  13 ;  18,  18,  lymphatics  from  the  dorsal  and 
lateral  wall  of  the  pharynx  next  the  oesophagus,  they  extend  toward  the  thorax  and  enter  the 
chain  of  ental  cervical  glands  along  the  trachea  and  oesophagus;  19,  19,  lymphatics  from  the 
ventral  part  of  the  pharynx,  and  extending  to  the  chain  of  ental  cervical  glands  In  company 
with  18 ;  20,  summit  of  the  great  cornu  of  the  hyoid  exposed  by  the  removal  of  the  pharyngeal 
wall;  21,  end  of  the  major  horn  of  the  thyroid,  connected  with  the  hyoid  by  the  thyrohyoid 
ligament;  22,  22,  dorsal  border  of  the  thyroid  cartilage  showing  through  the  pharyngeal  wall. 
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lower  jaw  join  the  lymphatics  of  the  cheek  and  extend 
to  the  submaxillary  lymphatic  glands.  A  part  also  join 
those  of  the  pillars  of  the  fauces. 

The  lymphatics  of  the  hard  and  soft  palate,  while 
directly  continuous  with  those  of  the  gums,  have  a  direc- 
tion toward  the  pharynx,  the  trunks  of  the  two  sides 
often  crossing.     They  join  those  of  the  pillars  of  the 
fauces,  and  go  with  them  to  the  ental  cervical  glands 
near  the  larynx  (Fig.   3364;  Plate  XLII.).     Some  also 
extend  to  the  glands  near  the  bifurcation  of  the  common 
carotid  with  the  trunks  from  the  soft  palate  (Fig.  3264). 
The  lymphatics  of  the  soft  palate  on  the  pharyngeal  or 
superior  surface   are  only   moderately  developed,  and 
communicate  with  those   from  the  nose  and  from  the 
Eustachian  tube ;    the  collecting  trunks  extend  in  part 
along   the    posterior  pillar  of  the  fauces  to  enter  the 
•glands  along  the  larynx  (Plate  XLII. ,  13).    But  a  greater 
number  of  collecting  trunks  pass  laterad  and  penetrate 
the  pharyngeal  walls  to  enter  the  gland  on  the  ven- 
tral aspect  of  the  atlas.     The  ventral  or  lower  face  of 
the  soft  palate  differs  from  the  dorsal  or  upper  face  in 
having  a  greater  number  of  lymphatic  vessels,  and  the 
uvula  is  so  richly  supplied  that  it  appears  almost  like 
erectile  tissue,  increasing  two  or  three  times  in  volume 
when  successfully  injected.     The  collecting  trunks  from 
the  uvula  and  ventral  aspect  of  the  soft  palate  extend 
along  the  two  pillars  of  the  fauces,  and  join  the  trunks 
from  the  base  of  the  tongue;  but  the  greater  number 
pass  laterad  through  the  wall  of  the  pharynx  and  extend 
to  the  ental  cervical  lymphatic  glands  around  the  bifur- 
cation of  the  common  carotid. 

The  lymphatics  of  the  tongue  escaped  discovery  until 
1847,  when  Sappey  demonstrated  them.  They  are  diffi- 
cult to  demonstrate  in  the  adult  on  account  of  the  num- 
ber and  calibre  of  the  veins,  but  in  the  infant  and  child 
the  veins  cause  less  trouble,  and  the  lymphatics  are  easily 
injected  They  form  a  rich  network  over  the  entire  free 
surface  to  a  point  slightly  beyond  thecircumvallate  pa- 
plllse  Around  the  circum vallate  papillae,  tliey  reach  their 
greatest  development.  Up  to  the  present  no  lymphatics 
have  been  demonstrated  as  arising  in  the  substance  ot 
the  tongue  itself,  the  vessels  traversing  the  tongue  being 
collecting  trunks  from  the  mucosa.  Around  the  edges 
of  the  tongue  the  network  of  the  dorsal  and  ventral  sur- 
faces freely  anastomose.  But  the  main  course  of  the  col- 
lecting truncules  is  toward  the  middle,  on  the  dorsal  side, 
and  toward  the  base.  A  few  small  trunks  penetrate  the 
tongue  and  after  traversing  the  lingual  glands,  when 
thofe  are  present,  extend  to  the  ental  cervical  glands 
near  the  bifurcation  of  the  common  carotid.  Most  of 
the  trunks,  however,  continue  along  the  dorsum  of  the 
tongue  un  te  into  large  trunks  beyond  the  circumvallate 
TS&  and  extend  in  a  wide  curve  to  the  ental  cervical 
rmphl'tic  glands  situated  near  the  thyro-hyoid  ligament 
Jmte  XLII  13).  The  lymphatics  on  the  ventral  side 
if  the  tongue  extend  mostly  through  the  substance  of 
?Lorgan.iaversing  the  lingual  glands  when  pr^^^^^^ 
and  finally  extend  with  those  which  penetiate  trom  tne 
dofsal  sWe,  to  the  lymphatic  glands  around  the  bif  urca- 

*thfton.TXoagf  composed  of  lymphoid  tissue 
were  no?  shown  to  fossess  I  ly^^Phf «  "«  -o'-k  unt^ 
^«rmpv  succeeded  in  demonstrating  it,  in  1876.  ims 
network  which  covers  the  surface  and  extends  mo  he 
dpnThs  of  the  tissue,  is  much  more  easily  mjected  m  the 
depths  01  i^e  Li»»     .  ,j,j^    network  anasto- 

°'^'lwUh    hat  of  aU  the  suiTOunding  structures,  and 

l?°'^Jp^Hn^  trunks  pass  with  those  from  the  tongue 
the  collecting  trunKs  pa^  ^^^  ^ 

and  pilars  of  the  fauc|s  to  tne  g  .^^  ^^  tl^e 

hyoid  liga^^e^tjXfJd  demonstration  ir  a  long  time, 
pharynx  also  resistea  a  continuous 

^•.•if  To'cfe  ot  «re  borde^l  structures,  and  while  the 
r'*\*  «lTcommunteate  at  their  origin,  there  are  three 
trunks  »"  communica   ^  ^j      ^      ^tending  along 

rTrJS  or  posterior  wall  of  the  phafynx  nearly  to  the 
*^ttnares  and  then  turning  laterad  and  penetrating  the 
^harynleaf  wall,  enters  thi  gland  on  the  ventral  side  of 


the  atlas.  3.  Several  lateral  trunks  which  extend  along 
the  side  of  the  larynx  and  enter  the  lymphatic  glands 
near  the  thyro-hyoid  ligament.  3.  Several  ventral 
trunks  extending  mostly  in  a  caudal  (inferior)  direction 
to  join  the  supraclavicular  lymphatic  glands  along  the 
esophagus  and  trachea. 

Larymv.— The  lymphatics  of  the  larynx  form  one  of 
the  densest  networks  known  in  the  body.  Commencing 
with  the  epiglottis  the  number  is  almost  infinite,  the  ap- 
pearance being  as  if  all  the  soft  structures  were  composed 
of  nothing  but  lymphatics.  With  the  infant  the  abun- 
dance of  lymphatics  is  continued  without  interruption 
along  the  trachea;  but  as  age  advances,  the  network  in 
the  larynx  quite  suddenly  diminishes,  so  that,  commenc- 
ing with  the  vocal  cords,  the  network  in  the  larynx  and 
trachea  is  comparatively  slight.  From  the  epiglottis, 
vestiliule  of  the  larynx,  the  sinus  or  ventricle,  and  the 
vocal  cords,  collecting  trunks  extend  through  the  lateral 
wall  of  the  vestibule,  perforate  the  thyro-hyoid  mem- 
brane, and  terminate  in  the  ental  cervical  glands  beside 
the  larynx  (Plate  XLII.,  13). 

Lymphatics  of  the  Central  Nerrovs  System.— The  spaces 
and  membranes  of  the  brain  and  the  myel  are  so  directly 
continuous  that  a  discussion  of  the  lymphatics  of  both 
seems  desirable.     Sappey  denies  lymphatics  to  the  entire 
nervous  system,  both  central  and  peripheral,  but  this  is 
not  in  accordance  with  most  observers  who  have  made 
special  investigations  upon  the  subject.     It  is  true  that 
independent  vessels  with  definite  walls  are  not  found  to 
exist  in  the  nervous  substance  proper ;  but  from  the  in- 
vestigations of  KOlliker,  Virchow,  Robin,  ^  and  Key  and 
Retzius,  it  has  been  shown  that,  in  the  nervous  substance 
of  the  brain  and  myel,  the  blood-vessels  ramifying  in  it 
are  possessed  of  a  loose  adventitia  which  is  continued 
from  the  pia,  the  so-called  pial  funnels;   and  in  the 
meshes  of  this  adventitia  are  long  spaces,  like  those 
around  the  blood-vessels  of  reptiles.     It  is  supposed  that 
these  communicating  spaces  form  the  lymph  passages  of 
the  nervous  substance.     They  may  be  injected  for  a  con- 
siderable distance  into  the  nervous  substance  from  the 
subarachnoid    space,  and   injections   by  the  puncture 
method  into  the  nervous  matter  not   infrequently  Irll 
these  passages,  and  extend  into  the  subarachnoid  space. 
After  reviewing  carefully  all  the  evidence,  Key  and 
Retzius  ^  consider  the  perivascular  space  of  His— that  is, 
a  space  entirely  outside  all  the  walls  of  the  blood-vessel 
—as  an  artifact,  as  is  also  the  presence  of  a  subpial 
lymph  space  into  which  it  opens.     From  the  standpoint 
of  Key  and  Retzius,  then,  the  nervous  matter  of  the  cen- 
tral nervous  system  is  drained  of  its  lymph  through  the 
adventitial  lymph  spaces  of  its  blood-vessels,  and  these 
spaces  open  into  the  subarachnoid  space. 

The  lymphatics  of  the  meninges  are  still  in  some 
doubt.  In  the  dura  there  are  wide-meshed,  often  am- 
pulliform,  vessels  with  endothelial  walls  that  are  sup- 
posed by  some  to  be  true  lymphatics.  Although  their 
form  is"  so  strikingly  hke  lymph  vessels.  Key  and  Ret- 
zius found,  on  making  the  crucial  test,  that  they  com- 
municate with  the  blood-vessels  and  do  not  extend  to 
lymphatic  glands.  There  are,  however,  in  the  dura  a 
great  number  of  elongated  clefts  which  are  probably 
lymph  clefts  or  channels.  In  the  pia  a  very  distinct  and 
undoubted  network  of  lymph  vessels  has  been  described 
and  figured.  It  is  probably  largely  through  these  that 
the  lymph  of  the  subdural  and  subarachnoid  spaces  is 

drained  away.  .    ,       ,.      ^,        -^u 

The  subarachnoid  space  communicates  directly  with 
the  neurocffile  (ventricles  of  the  brain)  through  the  fora- 
men of  Magendie,  and  both  the  subarachnoid  and  sub- 
dural spaces  of  the  optic,  auditory,  and  olfactory  nerves, 
and  in  fact,  all  the  nerves  arising  from  the  brain  and 
myel  except  that  in  the  ordinary  nerves  the  arachnoid 
as  a  special  membrane  soon  disappears,  and  the  subdural 
and  subarachnoid  spaces  become  one. 

The  ento-cranial  lymphatics  converge  to  form  larger 
and  larger  trunks.  Those  from  the  vascular  plexuses  or 
telas  accompany  the  vena  magna  Qaleni  to  the  base  of  the 
brain,  where  they  are  joined  by  the  lymphatic  trunks 
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from  the  surface  of  the  brain.  The  combined  trunks 
follow  the  great  blood-vessels  out  of  the  cranial  cavity 
mostly  through  the  jugular  foramen,  and  enter  the  deep 
cervical  lymphatic  glands.  Small  trunks  are  described 
as  traversing  the  spinous  and  oval  foramina  vv'ith  the 
middle  meningeal  vessels,  finally  to  enter  the  ental  cervi- 
cal glands  in  the  spheno-maxillary  fossa ;  but  the  exist- 
ence of  these  lymphatic  trunks  is  disptited. 

As  stated,  the  subarachnoid  and  subdural  spaces  of  the 
brain  are  directly  continuous  with  the  corresponding 
spaces  of  the  myel,  and  are  also  projected  out  with  the 
nerves,  most  completely  with  the  optic,  auditory,  and 
olfactory,  and  in  this  way  communication  is  gained  with 
the  lymphatics  of  the  structures  to  which  the  nerves  are 
distributed. 

The  exact  relations  of  the  ento-spinal  lymphatics  do 
not  seem  to  have  been  well  worked  out,  but  they  are 
described  as  following  the  blood-vessels,  and  terminating 
in  the  glands  in  course  of  the  blood-vessels  which  they 
follow.  The  lymphatics  of  the  central  nervous  system 
then  extend  to  all  great  groups  of  glands  in  the  neck  and 
trunk. 

Lymphatics  of  ilie  Neck. — These  are  ectal  aUd  ental  (su- 
perficial and  deep),  and  include  the  lymphatics  of  the 
structures  of  the  neck  proper,  and  also  all  the  trunks 
from  the  head  and  face.  The  vessels  from  the  integu- 
ment extend  mostly  to  the  ectal  cervical  glands,  but  part 
of  them  enter  the  supraclavicular  glands  directly  (29,  29, 
of  Fig.  3269). 

Lymphatic  Glands  of  the  Head  and  Neck. — These 
are  very  numerous  and  important.     They  are  all  con- 


J>f^ 


tf^ff 


m:-^ 


'  i^ 


'^^.■^^^r 


?Ti/{.//(V»-/^>-V^<--'« 


FIG.  3265  —General  View  of  the  Head  Neck  and  Thorax  also  the 
Termination  of  the  Thoracic  Duct  (Mascagni )  1,  Ihoracio  duct 
as  It  emerges  from  the  thorax  opposite  the  first  rib;  2,  termination 
of  the  thoracic  duct  at  an  angle  formed  by  the  .lunction  of  the  sub- 
clavian and  internal  jugular  veins.  In  the  original  folio  plate  there 
is  a  considerable  swelling  shown  on  the  thoracic  duct  about  1.5  mm. 
before  its  termination.  At  the  lower  part  of  the  figure  is  the  arch- 
ing diaphragm  with  vessels  extending  to  the  sternal  glands ;  the 
heart  is  displaced  to  the  left  from  the  opened  pericardium.  This  cut 
does  scant  Justice  to  the  beautiful  original,  in  which  every  detail  is 
clear  and  clearly  marked  by  letters  or  numerals. 

fined  to  the  sides  of  the  face,  around  the  base  of  the 
head,  none  having  been  found  within  the  skull,  and 
along  the  great  cervical  blood-vessels.    They  have  been 


divided  into  two  great  paired  groups  or  plexuses,  the 
ectal  or  external,  and  the  ental  or  internal  jugular  lym- 
phatic plexuses;  the  ectal  jugular  plexus  including  all 
the  ectal  glands  and  finally  pouring  its  lymph  into  the 
ental  plexus,  which  includes  all  the  ental  cervical  glands. 
This,  while  communicating  with  the  glands  in  the  thorax 
and  axilla,  sends  a  main  efferent  trunk,  tr uncus  jugularis, 
to  join  the  thoracic  duct  on  the  left,  the  common  lym- 
phatic trunk  on  the  right;  or  in  some  cases  the  jugular 
trunk  ends  partly  or  wholly  independently  in  the  veins 
(4  and  5  of  Fig.  3283).  These  plexuses  form  a  kind  of 
double  and  closely  connected  chain  along  the  course  of 
the  great  cervical  vessels,  and  yet,  for  convenience  of 
description  and  reference,  they  have  been  described  as 
several  groups;  but  here,  as  in  other  parts  of  the  body 
of  man,  the  groups  merge  so  insensibly  into  each  other 
that  the  same  gland  might  be  placed  in  one  group  by 
one  anatomist,  and  in  the  adjoining  group  by  another. 
Furthermore,  it  should  not  be  lost  sight  of  that  from  a 
limited  region  lymphatics  may  go  to  quite  widely  sepa- 
rated groups  of  glands,  and  also  that  the  number  and 
size  of  the  glands  in  a  group  are  subject  to  considerable 
individual  variation.  (For  examples,  see  Fig.  8268  B. 
and  3276,  also  the  description  of  the  lymphatics  of  the 
liver.  Fig.  3273.) 

The  ectal  glands  of  the  head  and  neck,  i.e.,  the  glands 
of  the  ectal  or  external  jugular  lymphatic  plexus,  are 
divided  into  the  five  following  groups : 

1.  The  occipital  lymphatic  glands  (glamiulm  lymphaticm 
occipitales,  s.  suboccipitales),  one  or  two,  usually  small 
glands  on  the  complexus  muscle  between  the  cranial  at- 
tachment of  the  trapezius  and  the  sternomastoideus. 
The  afferent  vessels  are  from  the  occipital,  partly,  also, 
from  the  temporal  and  parietal  regions;  the  efferent  ves- 
sels extend  partly  to  the  ectal  cervical,  and  partly  to  the 
supraclavicular  glands  (Figs.  3268  and  3265). 

2.  Parotid  lymphatic  glands  (glandulm  lymphaticm paro- 
tidem,  s.  auriculares  anteriores,  s.  faciales  superjleialeg,  s. 
zygomatics).  There  are  usually  ten  to  twelve  of  these  on 
the  surface  and  in  the  substance  of  the  parotid  salivary 
gland.  The  afferent  vessels  are  from  the  temporal  and 
frontal  regions,  the  sides  of  the  face,  lateral  part  of  the 
eyelids  and  conjunctiva,  concha,  tragus,  membrana  tym- 
pani  and  external  auditory  meatus  of  the  ear ;  from  part 
of  the  mucosa  of  the  cheeks  and  the  gums  of  the  maxilla 
or  upper  jaw.  The  efferent  vessels  pass  to  the  submax- 
illary and  ectal  cervical  lymphatic  glands. 

3.  Mastoid  lymphatic  glands  {glanduke  lympJiaticce 
mastoidem,  s.  subauriculares,  s.  uiiricvlcires  posterim'es). 
Several  small  glands  on  the  cranial  attachment  of  the 
sternomastoid  muscle,  near  the  mastoid  process  and  base 
of  the  ear.  The  afferent  vessels  are  from  the  parietal, 
temporal,  and  occipital  regions  in  part,  from  the  helix, 
antihelix,  convex  surface,  and  lobule  of  the  ear.  The  ef- 
ferent vessels  extend  to  the  ectal  and  ental  cervical  glands. 

4.  Submaxillary  lymphatic  glands  (glandvlcp  suhma.vil- 
lares).  There  are  several  of  these  extending  along  al- 
most the  entire  extent  of  the  body  of  the  mandible.  In 
this  group  are  included  the  glands  on  the  buccinator  mus- 
cle, sometimes  described  as  a  separate  group  (glandulse 
buccales,  s.  buccinatores)  and  sometimes  classed  with 
the  ental  glands.  The  submaxillary  glands  extending 
near  the  chin  are  also  sometimes  called  submental,  and  a 
single  one  near  the  meson  has  been  named  suprahyoid  by 
Sappey.  The  afferent  vessels  of  this  group  are  from  the 
middle  of  the  forehead,  the  nasal  canthus  of  the  eye,  the 
integument  of  the  nose  and  vestibule,  and  in  the  horse 
and  ox  also  partly  from  the  nasal  fossce ;  from  the  cheeks 
and  lips,  the  gums  of  the  mandible  in  part,  and  the  floor 
of  the  mouth,  part  of  the  efferent  vessels  from  the  parotid 
lymphatic  glands ;  the  efferent  vessels  pass  to  the  ectal 
and  ental  cervical  glands. 

5.  Ectal  cervical  lymphatic  glands  (glandules  lymphat- 
icm cervicales  ectales,  s.  superficiales,  s.  jugulares  superfi- 
ciales).  Several  small  glands  along  the  ectal  jugular  vein, 
but  extending  on  both  sides  of  it.  They  are  between  the 
platysma  and  the  sternomastoid  muscles.  The  afferent 
vessels  are  from  the  ectal  structures  of  the  neck,  part  of 
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the  efferent  vessels  from  the  occipital,  parotid,  mastoid 
and  submaxillary  groups;  efferent  vessels  extend  to  the 
supraclavicular  glands. 

The  ectal  or  external  jugular  lymphatic  plexus  in  the 
larger  animals— horse  and  ox— is  approximately  like  that 
of  man ;  but  m  the  rabbit  it  is  represented  only  by  the 
submaxillary  lymphatic  glands  and  two  small  glands 
near  the  ear  (3  and  4  of  Fig.  8286).  In  the  dog  only  the 
submaxillary  lymphatic  glands  seem  to  belong  to  this 
plexus  (3  of  Figs.  3381  and  3384);  in  the  cat  the  mastoid 
glands  are  large  and  may  be  injected  from  the  inner  or 
concave  aspect  of  the  external  ear.  It  is  possible  that 
the  small  gland  on  the  trunk  following  the  external  iug- 
ular  vein,  shown  in  Fig.  3382,  may  also  belong  to  the 
ectal  plexus.  One  cannot  help  being  struck  with  the 
fewness  of  the  glands  in  the  dog,  cat,  and  rabbit. 

The  ental  glands  of  the  head  and  neck,  or  tlie  glands 
of  the  ental  jugular  plexus  are  situated  on  the  course  of 
the  great  vascular  trunks  and  extend  from  the  atlas  to" 
the  thorax.  The  lymphatics  of  the  entire  head  and  neck 
ultimately  traverse  this  plexus. 

The  glands  of  this  plexus  have  been  quite  commonly 
divided  into  three  great  groups,  with  some  minor  groups 
— the  deep  facial,  the  superior  and  inferior  deep  cervical; 
but  in  actual  descriptions  of  the  lymphatics  of  the  vari- 
ous organs  the  anatomists  of  the  present  day,  although' . 
they  recognize  three  groups,  and  some  of  them  minor 
groups,  actually  divide  all  the  glands  of  the  ental  jugu- 
lar plexus  into  two  groups,  viz.,  those  extending  fi-om 
the  level  of  the  base  of  the  cranium,  along  the  deep  ves- 
sels, to  the  bifurcation  of  the  common  carotid,  and  those 
from  the  bifurcation  of  the  carotid  to  the  junction  of  the 
jugular  and  subclavian  veins.  This  division  was  adopted 
in  the  previous  description,  and  has  been  called  (1)  ental 
cervical,  and  (3)  supraclavicular.  (1)  Ental  cervical 
lymphatic  glands  {i/landulm  lymphatica  cermcales  entales, 
s.  profundce,  s.  gland/idm  lymphaUcce  jugulares  ceplmlicm). 
The  ental  cervical,  or  jugular  group  of  glands,  includes 
all  the  ental  glands  around  the  deep  structures  from  the 
bifurcation  of  the  common  carotid  artery  nearly  to  the 
base  of  the  skull,  and  includes  the  glands  on  the  internal 
maxillary  vessels  in  the  sphenomaxillary  fossa,  which 
are  usually  given  a  separate  group  under  the  name  of 
deep  facial  or  internal  parotid,  internal  maxillary,  etc. 
It  also  includes  the  glands  generally  grouped  as  the  su- 
perior jugular  or  superior  deep  cervical. 

The  glands  in  this  group  are  numerous  and  quite 
widely  separated  from  one  another,  extending  from  the 
ventral  face  of  the  atlas  to  the  side  of  the  larynx,  being 
about  as  variously  arranged  as  the  organs  of  this  region. 
The  one  between  the  atlas  and  pharynx  is  said  to  be  the 
most  cephalic  of  all  the  lymphatic  glands  of  the  body. 

The  afferent  vessels  of  this  group  are  from  the  orbit, 
nasal  cavity,  the  cheek,  roof  and  floor  of  the  mouth,  in 
part  from  the  tongue,  pharynx,  tonsil,  tympanum,  and 
Eustachian  tube,  the  larynx,  the  thyroid,  and  the  brain 
and  its  membranes.  The  efferent  vessels  pass  to  the  su- 
praclavicular glands. 

(3)  The  supraclavicular  glands  (glandiilcp,  lymphaticm 
mipraclavieula/res,  s.  cermcales  profundm  inferiores,  s.  jugu- 
lares inferiores).  These  glands  are  arranged  along  the 
carotid  artery  and  internal  jugular  vein  from  the  bifur- 
cation of  the  common  carotid  to  the  junction  of  the  sub- 
clavian and  internal  jugular  veins.  All  the  efferent 
trunks  from  the  ectal  jugular  plexus  and  from  the  ental 
cervical  glands  enter  this  group,  also  many  of  the  lym- 
phatics of  the  pharynx,  asophagus,  trachea,  the  lym- 
phatics accompanying  the  vertebral  artery  and  vein,  also 
some  of  the  ectal  and  ental  lymphatics  of  the  neck  and 
the  clavicular  region,  'they  also  communicate  with  the 
anterior  mediastinal  and  with  the  axillary  glands.  The 
efferent  vessels  form  a  single  or  multiple  trunk  (truncus 
lymphaticiis  jugularis)  and  terminate  on  the  left  in  the 
thoracic  duct,  or  on  the  right  in  the  right  common  lym- 
phatic trunk,  or  sometimes  partly  or  wholly  by  an  inde- 
pendent opening  into  the  great  veins  (Figs.  3363  and 
3283). 

In  the  horse  and  ox  the  glands  of  the  neck  are  approx- 


imately like  those  of  man ;  but  in  the  cat,  dog,  and  rab- 
bit there  is  but  a  single  ental  cervical  lymphatic  gland, 
and  the  jugular  trunk  is  usually  large  and  long,  and  not 
infrequently  opens  partly  or  wholly  into  the  vein  inde- 
pendently (Figs.  3383,  3388, 
3385,  and  3287). 

Lympliatic  Vessels  of  the  TJio- 
racie  Limb  (Arm  and  Slwulder). 
— The  lymphatics  of  the  arm 
and  shoulder  form  an  ectal  and 
ental  set,  as  in  most  parts  of 
tlie  body.  The  lymphatics  of 
the  hand  arise  by  a  complex 
network  on  the  dorsal  and  pal- 
mar surface  of  the  fingers,  and 
extend  toward  each  side  of  the 
finger,  where  they  unite  into 
two  or  three  anastomosing 
trunks  which  follow  the  direc- 
tion of  the  collateral  arteries  to 
the  hand  when  they  reach  the 
dorsal  surface.  From  the  palm 
many  vessels  wind  round  both 
edges  to  the  dorsal  side  also; 
but  many  next  the  wrist  ex- 
tend directly  upon  the  ventral 
or  flexor  aspect  of  the  arm  and 
extend  to  the  axillary  region. 
The  trunks  on  the  dorsum  of 
the  hand  and  the  extensor  side 
of  the  entire  arm  gradually 
wind  round  to  the  flexor  sur- 
face in  their  course  to  the  ax- 
illa. Most  of  the  vessels  enter , 
directly  the  axillary  glands, 
but  a  few  of  those  from  the 
fourth  and  fifth  fingers  and 
the  ulnar  side  of  the  antibra- 
chium  traverse  one  or  two 
glands  (ectal  brachial  or  su- 
pra-epitrochlear  glands  in  the 
flexure  of  the  elbow,  Fig.  3267) 
before  proceeding  to  the  axil- 
lary glands.  Frequently,  if 
not  constantly,  one  or  more 
trunks  follow  the  cephalic  vein 
and  go  to  the  subclavian  glands 
instead  of  going  to  the  axilla, 
and  not  infrequently  there  is 
a  gland  in  the  course  of  these 
near  the  insertion  of  the  del- 
toid, or  even  farther  along  (13 
of  Fig.  3367 ;  see  also  Fig.  3369). 

the  shoulder  either  join  the  trunk  following  the  cephalic 
vein  or  extend  round  to  the  axilla.  The  ental  lymphat- 
ics of  the  arm  arise  in  the  deep  structures  and  follow  the 
principal  blood-vessels  much  more  closely  than  do  the 
ectal  lymphatics.  In  the  antibrachium  there  are,  there- 
fore, three  groups  following  the  radial,  ulnar,  and  inter- 
osseous blood-vessels.  There  are  occasionally  a  few 
small  lymphatic  glands  in  the  antibrachium  (antibrachial 
glands)  through  which  a  part  of  the  vessels  pass;  but 
usually  none  are  reached  until  in  the  flexure  of  the  el- 
bow, where,  extending  along  the  bracjiial  vessels,  there 
are  regularly  met  three  or  four  glands  (ental  or  deep 
brachial  glands),  which  most  of  the  vessels  traverse. 
Before  reaching  the  axillary  glands,  according  to  most 
authors,  there  is  a  free  anastomosis  between  the  ectal 
and  ental  lymphatics  at  the  wrist  and  elbow,  but  Sappey 
denies  any  such  anastomosis. 

According  to  the  description  of  most  veterinarians,  the 
lymphatics  of  the  arm  and  shoulder  of  the  horse  and  ox 
are  quite  comparable  with  those  of  man  both  as  to  glands 
and  vessels,  except  that  there  is  a  larger  lymphatic  gland 
in  the  fold  between  the  scapula  and  the  neck — the  pre- 
scapular  gland.  In  the  dog  and  cat  the  arrangement  is 
exceedingly  simple.  All  of  the  vessels,  except  a  few 
cutaneous    ones  whose   course  is  somewhat  irregular. 


-Ectal  Lymphatics 
of  a  Finger.  (Sappey.)  To 
show  the  extreme  abun- 
dance ol  the  lymphatics  and 
the  fineness  of  the  network 
on  the  end  and  the  palmar 
aspect,  also  that  the  vessels 
from  both  the  dorsal  and 
ventral  surfaces  extend  to 
the  side  where  two  or  three 
considerable  trunks,  par- 
allel with  the  collateral 
artery,  convey  the  lymph 
toward  the  hand.  By  com- 
paring Fig.  3367,  it  will  be 
seen  that  these  trunks  al- 
ways extend  upon  the  dor- 
sum of  the  hand. 

The  ectal  lymphatics  of 
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which  can  be  injected  from  the  pads  of  the  manus  (fore- 
paw),  finally  extend  upon  the  dorsum  of  the  paw,  and 
extend  from  there  by  two  or  more  frequently  anastomos- 
ing trunks  along  the  radial  nerve  to  the  elbow,  and  then 
follow  the  cephalic  vein  to  the  prescapular  gland,  no  ax- 
illary glands  being  present  (Figs.  3381  and  3S84).  Oc- 
casionally, in  the 
cat,  one  or  moi'e 
branches  turn  in  the 
27  bend  of  the  elbow 
to  follow  the  bra- 
^;;:^:  chial  vessels  to  the 
ilJ^^  21!  axilla,  and  finally 
enter  the  nearest 
pectoral  gland. 

In  the  rabbit, 
vessels  likewise  fol- 
low the  radial  nerve 
to  the  elbow,  then 
extend  obliquely 
around  the  radial 
side  of  the  brachi- 


FIQ.  3267. 


um  to  the  axillary  glands.  Other  trunks  follow  the  large 
blood-vessels,  and  enter  the  axillary  glands.  The  lym- 
phatic vessels  of  the  arm,  whatever  their  course,  traverse 
but  a  single  gland  in  the  dog  and  cat,  sometimes  two 
glands  in  the  rabbit. 

Lymphatic  Glands  of  the  Arm  and  Shoulder. — 
Ectal  brachial  glands  (glandulm  brachiales  ectales,  s.  super- 
ficiales,  s.  cubitaUs  superficiales,  s.  stipratrocMeares),  two 
glands  often  found  in  the  course  of  part  of  the  trunks 
from  the  fourth  and  fifth  fingers  and  the  ulnar  side  of 
the  arm.  The  gland  in  the  course  of  the  trunk  following 
the  cephalic  vein  has  not  been  named. 

The  ental  glands.  There  are  sometimes  a  few  in 
the  antibrachiuin  (glandulm  lympliaticm  antibracMales), 
through  which  traverse  the  ental  antibrachial  lym- 
phatics, on  their  way  to  the  ental  brachial  glands  {glan- 
dulce  lympliaticm  bracldales  entales,  s.  profunda,  s.  eubitales 
profundcB).  These  are  just  proximal  of  the  elbow-joint 
on  the  brachial  vessels.  Through  them  pass  part  of  the 
ental  lymphatics. 

The  axillary  lymphatic  glands  {glandulm  lympliaticm 
axillares,  Fig.  3269)  are  situated  in  the  axillary  region 
around  the  great  vessels  and  nerves,  and  covered  by  the 
pectoral  muscles  and  extending  from  the  edge  of  tlje 
great  pectoral  into  the  subclavian  fossa,  where  they  are 
in  communication  with  the  supraclavicular  glands.  .^11 
the  lymphatic  vessels  of  the  arm  and  most  of  those  of  the 
shoulder  enter  these  glands;  also  many  from  the  suprft- 
umbilical  part  of  the  abdomen,  side,  and  back ;  also  the 
lymphatics  of  the  mammary  gland  and  the  other  struct- 
ures of  the  breast,  including  the  efferent  vessels  of  the 
pectoral  lymphatic  glands.     The  efferent  trunk  (truncus 


Fig.  3267.— Ectal  Lymphatics  of  the  Hand  and  Arm.  (Sappey,  Atlas.) 
To  show  the  number  and  course  of  the  trunks,  and  the  Oneness  of 
the  network  in  the  hand  and  arm.  Except  a  small  area  around  the 
shoulder  and  in  the  axilla  where  the  skin  is  removed,  the  lymphatics 
are  represented  as  if  the  skin  were  transparent.  A,  Ventral  as- 
pect of  the  right  arm.  1, 1,  Network  of  lymphatics  on  the  palmar 
aspect  of  the  Angers ;  2,  2,  the  collateral  trunks  on  each  side  of  the 
Angers— the  collecting  truncules  from  both  palmar  and  dorsal  side 
wind  round  the  Anger  to  the  edge  and,  uniting  into,  two  or  more 
trunks  (Pig.  3266),  extend  upon  the  dorsum  of  the  hand;  3, 3,  trunks, 
coming  from  the  palm  to  join  those  from  the  thumb ;  4, 4,  collecting 
trunks  from  the  distal  part  of  the  palm  which  wind  round  between 
the  Angers  to  reach  the  dorsal  surface  (see  B);  5,  5,  collecting 
trunks  at  the  ulnar  side  of  the  hand,  likewise  winding  round  upon 
the  dorsal  surface ;  6,  6,  collecting  trunks  from  the  palm  next  the 
wrist— they  extend  directly  along  the  flexor  aspect  of  the  arm ;  7,  7, 
large  trunks  formed  by  the  union  of  many  of  those  from  the  palm 
and  thumb ;  8, 8,  trunks  winding  round  the  radial  side  of  the  antl- 
brachlum  from  the  extensor  to  the  flexor  side ;  9,  9,  similar  trunks 
winding  round  the  ulnar  side  of  the  antibrachium,  from  the  dorsal 
or  extensor  to  the  ventral  or  flexor  side ;  10,  lymphatic  trunks  curv- 
ing round  from  the  dorsal  or  extensor  to  the  ventral  or  flexor  side 
of  the  brachium  to  enter  the  axillary  glands ;  ll,  trunk  following 
the  course  of  the  cephalic  vein  and  traversing  the  gland  at  13 ;  12, 
12,  trunks  winding  round  the  arm  and  shoulder  to  join  the  gland 
on  the  cephalic  vein ;  14, 14,  lymphatic  trunk  accompanying  the 
cephalic  vein  and  entering  the  subclavian  glands ;  15,  vessels  from 
the  scapular  region  to  the  trunk  accompanying  the  cephalic  vein ;  16, 
cephalic  vein  in  the  furrow  between  the  deltoid  and  pectoral  mus- 
cles ;  17  and  20,  ecto-brachial  or  supra-epltrochlear  lymphatic  glands 
—through  these  pass  part  of  the  vessels  from  the  little  Anger  and 
the  ulnar  side  of  the  arm ;  18, 19,  trunk  entering  the  more  distal  and 
joining  the  two  glands— the  efterent  trunk  from  gO  is  one  of  the 
largest  of  the  arm,  it  penetrates  the  tissues  and  accompanies  the 
basilic  vein  to  the  axillary  glands ;  21,  21,  collecting  trunks  extend- 
ing toward  the  axilla ;  22,  22,  cut  edge  of  the  skin ;  23,  23,  brachial 
aponeurosis;  24,  axillary  lymphatic  glands  showing  through  the 
aponeurosis ;  25,  axillary  aponeurosis  covering  the  glands ;  &,  bor- 
der of  the  axillary  space  formed  by  the  teres  and  latlssimus  muscles ; 
27,  clavicular  fascia  of  the  pectoralis  separated  from  the  deltoid  by 
the  groove  containing  the  cephalic  vein  with  its  accompanying 
lymphatic  trunk ;  28,  sternal  fascia  of  the  pectoralis ;  29,  border  of 
the  pectoralis,  forming  also  the  border  of  the'  axilla ;  30,  30,  30, 
points  on  the  brachium  and  anti-brachium  where  the  One  network 
of  vessels  has  been  injected— in  a  completely  injected  preparation 
the  entire  skin  would  be  covered  with  such  a  network.  B.  Ulnar 
side  of  the  hand  and  extensor  aspect ,of  the  antibrachium  and  part 
of  the  brachium,  to  show  that  the  trunks  from  the  flngers  and  palm 
extend  largely  upon  the  dorsal  aspect  and  then  wind  round  the  arm 
to  reach  the  yentral  or  flexor  aspect.  1,  1,  1,  Lymphatics  of  the 
flngers,  the  collecting  trunks  extending  upon  the  dorsum  of  the 
hand ;  2,  2,  vessels  on  the  dorsum  of  the  hand ;  ■  3,  3,  lymphatic 
trunks  winding  round  the  ulnar  side  of  the  antibrachium  to  reach 
the  Aexor  aspect ;  4,  4,  4,  vessels  winding  round  the  radial  side  of 
the  antibrachium  to  reach  its  flexor  surface ;  5,  6,  vessels  on  the 
brachium  curving  round  to  the  axilla ;  6,  group  of  vessels  converg- 
ing toward  the  axillary  lymphatic  glands;  7,  lymphatic  network 
at  the  convexity  of  the  elbow ;  8,  8,  8,  spots  in  which  the  fine  lym- 
phatic network  of  origin  is  shown. 
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suhdavius)  is  one  of  the  important  tributaries  of  tlie  com- 
mon lymphatic  trunks.  As  here  used  the  axillary  group 
of  glands  includes  the  subclavian  or  infraclavicular  glands 
Into  which  flow  the  trunks  following  the  cephalic  vein. 
By  some,  authors  the  pectoral  glands  are  also  included  in 
the  axillary  group  (Quain). 

In  the  dog  and  cat  no  axillarj'  glands  are  present,  all 
the  trunks  going  to  tlie  prescapular  gland  (^glanditla  pra- 
seapularis)  (Figs.  3381-3285).  In  the  rabbit  all  go  to  axil- 
lary glands  more  .nearly  as  in  man  (Figs.  3286  and  3287) 

Lym/pliatio  Vessels  of  tlie  Peine  Limb. — The  ectal  Ijm 
phatics  of  the  foot,  leg,  and  thigh  are  almost  pre- 
cisely like  those  of  the  hand  and  arm.  The  ves- 
sels of  the  toes  and  solte  extend  mostly  to,  the 
dorsum  of  the  foot,  and  then  wind  round  the  leg 
to  the  inguinal  region,  and  enter  the  subcutaneous 
Inguinal  lymphatic  glands  (Figs.  3268  and  3269). 
A  limited  number  of.  vessels  from  the  heel  and 
fibular  side  of  the  foot  accompany  the  short  sa- 
phenous vein  to  the  popliteal  space  where  they 
enter  the  popliteal  glands  and  join  the  ental 
lymphatics. 

The  subaponeurotic  or  ental  lymphatics  also  re- 
semble those  of  the  arm,  following  the  main  vas- 
cular trunks;  hence  in  the  crus  there  are  three 
groups :  one  on  the  extensor  side  of  the  crus  fol- 
lowing the  anterior  tibial  vessels,  and  sometimes 
traversing  one  or  two  anterior  tibial  glands  at 
about  the  middle  of  the  crus.  The  lymphatics 
penetrate  the  interosseous  ligament  iiear  the  knee 
to   enter  the   popliteal   glands.     The   other  two 

Fig.  3268.— Ectal  Lymphatics  of  the  Foot  and  Leg,  to  show 
the  Origin,  Number,  and  Course  of  the  T,ymphatic  Trunks, 
and  the  Popliteal  and  Inguinal  Lymphatic  Glands.  The 
sMn  is  represented  as  transparent,  except  where  removed 
in  the  popliteal  space  and  in  the  Inguinal  region.  (Sappey, 
Atlas.)  A,  The  tibial  side  of  the  foot  and  entire  leg.  1, 1, 
Truncules  arising  from  the  sole,  great  toe,  and  side  of  the 
foot ;  2, 2,  trunks  arising  at  the  toes  and  extending  across  the 
dorsum  of  the  foot  to  reach  the  tibial  side  of  the  leg ;  3, 
great  trunk  arising  from  the  plantar  aspect  near  the  in- 
step, and  skirting  the  tibial  or  internal  malleolus  on  Its 
way  to  the  inguinal  region ;  4, 4, 4,  trunks  coming  from  the 
heel  and  extending  along  the  ankle  and  leg;  5, 5,  and  6, 6, 
trunks  extending  along  the  crus  parallel  with  the  calf ;  7,  7, 
7,  7,  trunks  winding  round  the  edge  of  the  tibia  to  reach 
the  tibial  or  inside  of  the  leg ;  8,  8,  lymphatic  trunks  wind- 
tog  round  the  knee  to  reach  the  Inside  of  the  leg.  They 
are  very  tortuous  when  the  knee  is  extended,  more  nearly 
straight  when  it  is  flexed ;  9,  9,  trunks  curving  round  from 
the  extensor  side  of  the  meros,  or  thigh,  to  reach  the  in- 
guinal glands:  10,  10,  10,  10,  numerous  trunks  winding 
round  from  the  flexor  side  of  the  thigh  to  the  inguinal 
glands ;  11, 11, 11,  trunks  curving  round  from  the  extensor 
side  of  the  thigh  to  the  Inguinal  glands ;  12, 12,  trunks  from 
the  gluteal  region ;  13,  13,  trunks  from  the  perineal  and 
anal  region  to  the  inguinal  glands;  14,  trunks  from  the 
scrotum  (of.  Fig.  3269) ;  15,  trunk  from  the  penis ;  16,  the 
large  distal  gland  of  the  ectal  inguinal  group,  into  vphich 
enter  so  many  of  the  trunks  of  the  leg ;  17,  another  large 
gland  at  the  same  level;  18,  large  efferent  trunk  from  16,  it 
follows  the  course  of  the  femoral  artery ;  19,  lymP^atic 
trunks  following  the  course  of  the  femoral  vein;  20,  large 
gland  receiving^  many  of  the  trunks  from  the  extensor 
sides  of  the  thigh ;  21,  gland  receiving  many  of  the  trunks 
fiom?he  flexor  side  of  the  thigh;  f,  22.  cut  end  of  the 
vena  saphena  magna;  23,  gland  in  the  grpm  to  which  ex- 
tend many  of  the  lymphatics  from  the  Pems  (cf -  Fig.  3^9), 
24,  large  corner  gland  receiving  most  of  the  trunks  wind- 
tag  round  the  ilium  from  the  lumbar  and  gluteal  region ; 
K  proximtl  row  of  glauds  in  the  fold  of  the  groin  to 
wiii^hSnd  many  of   the  trunks  from  the  ventral  wall 

5  he  Ibdomen;  27.  inguinal  ring  wtth  the  contained  sper- 
matlc  cord.  B,  Flexor  Aspect  of  the  Distal  half  of  the  Leg. 
tl.  Trunks  from  the  heef  and  fibular  side  of  ttefoot,  2, 
2  t^o  lymphatic  trunks  following  the  course  of  «ie  vena 
sa^ena  to  the  popliteal  glands ;  3  and  5  the  two  rmphat^c 
trnnk"!    3  on  the  fibular,  5  on  the  tibial  side  oi  tne  vein , 

6  vena  saphena  parva ;  7  and  8,  cut  edge  oJ  the  skin,  and     I 

aponeuroslfremoV  to  brl°g  '^'^rKf'fifec^raT-  IttoT  ' 
view  •  9  great  trunk  on  the  fibular  side  of  the  eras ,  it  loi- 
Kthe  Sour  of  the  calf,  and  by  Its  branches  furnishes 
Sly  111  the  t^nks  on  the  Abular  "r  out|de  of  the  crus ; 
10-12,  bifurcations  and  branches  of  9;  13  13,  trunks  on  the 
tihini  side  of  the  crus.  Thev  curve  round  to  the  inner  sioe 
of  the  leg  and  extend  to  the  inguinal  glands;  14  and  16 
tninks  on  the  fibu aFslde of  the  thigh,  which  w'"*™""^ 
to  ?he  extentor  aspect,  and  ^en  to  the  inguina  gands 
let  n  and  A'l-  15,  large  trunks  on  the  tibial  or  insiaeoi 
the  knee  on  ite  way  from  the  heel,  crus,  and  thigh,  to  the 
tolutoaf'g°ands ;  leand  17.  trunks  winding  round  tue  thigh 
to  opposite  directions  to  reach  the  ingmnal  glands. 


i'.'i 


groups  follow  the  peroneal  and  posterior  tibial  blood- 
vessels to  the  popliteal  glands.  After  traversing  the 
popliteal  glands  the  lymphatics  follow  the  femoral  ves- 
sels to  the  inguinal  region,  where  they  enter  the  ental 
inguinal  glands  and  after  traversing  these  accompany 
the  femoral  vein  and  artery  into  the  abdomen  to  the 

iliac  glands.  Besides  these 
there  are  lymphatic  trunks 
accompanying  the  sciatic 
and  gluteal  vessels,  which 
traverse  one  or  more  small 
glands,  gluteal  and  ischia- 
tic  glands,  at  the  sacro- 
sciatic  foramen  and  then 
enter  the  hypogastric 
glands.  The  trunk  fol- 
^''j'^'  lowing  the  obturator  ar- 
tery constantly  traverses, 
according  to  Cruveilhier, 
a  considerable  gland 
{glandulQ,  foraminis  obtu- 
ratorii)  before  entering 
the  hypogastric  glands. 

In  the  dog,  cat,  and  rab- 
bit there  is  the  same  sim- 
plicity of  the  lymphatic 
trunks  as  pointed  out  for- 
the  arm.  Injections  into 
the  pad  of  the  pes  (hind. 
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FIG.  3268. 
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paw)  demonstrate   vessels    on 
tlie  dorsum  and  great-toe  side 
of   the    foot.      Part   of    these 
trunks    follow    the    course  of 
the  long  saphenous  vein,  otherir 
.ally  larger  trunks,   wind   roun 
calf,  with  the  short  saphenous 
to  the    popliteal  space  and  enter    i 
popliteal  gland  (Fig.  3381, 16).    In  th<- 
rabbit,    branches 
•extend  to  the  pop- 
liteal space  from 
both  sides  of  the 
•crus  (Fig.   3386) 
From  the    poph 
teal   gland  ^ 

the  main 
efferent  i 

vessels    in 
all    pass 
b  e  t  w  e  e  u 
the  perone- 
al and  tibi- 
al   nerves, 
and  accom- 
pany  the 
femoral  ar- 
t ery  and 
vein,   free-  '^" 
ly    anasto- 
mosing with 
trunk    along 
saphenous  artery. 
No    inguinal    glands  are 
present,  and  the  vessels  ex- 
tend directly  to  the  lum- 
bar glands  (Fig.  3381,  33). 
Lymphatic  Glands  in 
THE  Leg. — The  most  dis- 
tal gland  is  the  anterior 
tibial,  situated  on  the  in- 
terosseous ligament   near 
the  middle  of    the   crus. 
Through  it  pass  the  ental 
trunks,  following  the  an- 
terior tibial  vessels  on  their 


Tig.  3269.— Ectal  and  Cutaneous 
Lymphatics  ot  the  Trunk 
and  External  Genitalia  and 
the  Ectal  Inguinal  and  Ax- 
illary Glands  to  which  they 
Extend.  The  finest  network 
has  been  omitted  for  clear- 
ness, and  the  skin  is  repre- 
sented as  transparent;  in 
the  Inguinal  region  it  has 
been  removed,  and  in  the 
axillary  region  a  part  of  the 
gieat  pectoral  has  also  been 
removed  to  expose  the 
glands.  (Sappey,  Atlas.)  1,1, 
The  distal  glands  of  the  ectal 
inguinal  group— into  these 
enter  nearly  all  of  those 
from  the  foot,  cms,  and 
thigh  ;  2, 2,  median  or  inner 


'I  I 
/   / 


the 
the 


to  the  popliteal  glands.     This   gland  is  fre- 
ntly    absent.     The   popliteal   glands  [gla/ndulm 
Fig.  3368)  are  in  the  fat  in  the  poplite- 
al space. 
Two    are 
near   the 
surface  and 
receive  the 
lymphat- 
ics accom- 
panying 
the  short 
.^l  saphenous 
vein.  Their 
elf  eren  t 
trunks  pass 
23    to  the  two  more  deeply 
situated,    glands    around 
the   popliteal   blood-ves- 
sels; through  the  deeper 
ones  pass  all    the    ental 
vessels  of  the  foot  and  crus 
and  part  of  those  from  the 
knee.      The    efferent    ves- 
sels pass  with  the  femoral 
bloodvessels     to    the    in- 
guinal glands. 

Inguinal  glands  {glandulm 

lymphatica  inguinoHes,  Figs. 

3368  and  3369).— There  are 

two  layers  of  these — the  ectal  or 

subcutaneous  and    the  ental  or 

subaponeurotic. 

The     ectal    inguinal     glands, 
forming  an  oblong  irregular  four- 
sided  figure  with  one  border  next 
Poupart's  ligament.      The  affer- 
ent vessels  are  the  ectal  lymphat- 
ics of  the  entire  leg,  the  subum- 
bilical  part  of  the  body,  and  the 
external  genitalia.    The  efferent 
vessels   traverse    the    cribriform 
aponeurosis  and  enter  the  deep 
or  ental  inguinal  glands; 
frequently  a  few  trunks 
pass  into  the  body  cav- 
ity   and    join    the    iliac 
glands. 

The  ental  inguinal 
glands  are  situated  along 
the  femoral  artery  and 
vein  in  the  inguinal  re- 
gion and  are  usually 
three  or  four  in  number, 
although  there  may  be 
six  or  seven.  They  are 
covered  by  the  femoral 
fascia  and  are  in  intimate 
contact  with  the  femoral 
vessels:   one  of  them  is 


glands  ot  this  group— to  these  come  many  of  the  trunks  from  the  tibial  or  upper  and  inner  aspect  of  the  thigh ;  3,  gland  near  the  cut  end 
of  the  vena  saphena  magna,  which  receives  most-  6i  the  lymphatics  from  the  median  gluteal,  the  anal,  and  the  perineal  regions,  and  the 
scrotum ;  4,  a  large  gland  forming  the  proximal-arid  median  corner  of  the  ectal  inguinal  group-it  receives  the  lymphatics  from  the  penis, 
or,  in  the  female,  from  the  clitoris  and  part  of  the  labia ;  5,  the  lateral  or  outer  gland  of  this  group,  receiving  many  vessels  from  the 
thigh :  6,  6,  proximal  glands  next  the  abdomen— they  receive  the  lymphatics  from  the  ventral  subumbllical  region ;  7,  large  gland  forming 
the  lateral  and  proximal  angle  of  the  inguinal  group— to  it  extend  the  trunks  from  tie  lumbar,  gluteal,  and  partly,  also,  from  the 
abdominal  region ;  8, 8,  lymphatics  ot  the  scrotum ;  9,  vessels  from  the  prepuce ;  10, 10,  vessels  trom  the  integument  ot  the  penis,  extending 
along  the  lateral  and  dorsal  aspect  of  the  organ;  11, 11,  vessel  making  a  circle  around  the  corona  of  the  glans— ordinarily  these  urate  to 
form  a  single  dorsal  vessel,  but  here  they  remain  separate  and  extend  in  a  parallel  course  to  the  pubis,  where  each  one  turns  to  the  corre- 
sponding inguinal  gland ;  12  and  13,  the  two  trunks  trom  the  corona  of  the  glans— when  these  unite  into  one  they  bifurcate  opposite  the 
pubis  and  extend  to  the  two  sides  as  do  these  independent  trunks ;  14, 14,  subumbllical  lymphatics  of  the  abdomen— they  interdigltate  at 
the  ventrimeson  with  those  from  the  right  side  of  the  body,  Just  as  is  shown  by  those  extending  toward  the  axilla,  so  that  in  this  inter- 
mediate area  an  injection  might  fill  the  vessels  going  in  both  directions,  although  there  might  be  no  true  anastomoses  of  the  two  groups 
of  vessels ;  15, 15,  subumbllical  lymphatic  trunks ;  16, 16,  trunks  arising  trom  the  lumbar  and  gluteal  region ;  17, 17,  area  or  zone  where 
the  subumbllical  and  thoracic  lymphatics  interdigltate ;  18, 18,  area  of  Interdigitatlng  vessels  along  the  ventrimeson ;  19, 19, 19, 19, 19, 19, 
beginnings  of  the  trunks  along  the  ventrimeson ;  20,  20,  trunks  on  the  lateral  aspect  of  the  thorax  on  their  way  to  the  axilla ;  21,  21,  .a 
tnmks  from  the  dorsal  part  ot  the  thorax,  on  their  way  to  the  axillary  glands ;  22,  22,  trunks  from  the  mammary  region  (cf.  Fig.  d^i4); 
23,  23,  trunks  from  the  dorsal  scapular  region ;  24,  24,  trunks  from  the  arm  (ct.  Fig.  3267) :  25,  large  trunk  from  the  ectal  brachial  or  supra- 
epltrochlear  glands  (cf.  Fig.  3267);  26,  trunk  accompanying  the  cephalic  vein  and  terminating  in  the  subclavian  glands  (ct.  Fig.  3267); 
27,  cut  through  the  tissues  to  bring  into  view  the  axillary  glands ;  28,  axillary  lymphatic  glands— only  part  of  them  are  exposed ;  29, 29,  ves- 
sels from  the  dorsal  and  lateral  aspects  of  the  neck— they  terminate  in  the  supraclavicular  glands. 
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found  almost  constantly  in  the  mouth  of  the  inner  fem- 
oral or  crural  ring,  whicli,  according  to  lienle,  it  as- 
sists in  closing.  The  afferent  vessels  of  this  group  are 
derived  from  the  ental  lymphatics  of  the  foot,  crus,  and 
thigh  (in  part) ;  the  efferent  trunks  from  the  popliteal 
.and  most  of  those  from  the  ectal  inguinal  glands. 

A  part  of  the  efferent  vessels  traverse  the  abdominal 
wall  with  the  femoral  artery,  but  most  of  them  accom- 
pany the  femoral  vein  through  the  crural  canal.  They 
Join  the  iliac  glands,  sending  a  few  branches,  however, 
to  the  hypogastric  glands. 

In  the  larger  domestic  animals  (horse  and  ox)  the  glands 
of  the  leg  are  about  as  numerous  as  in  man,  but  with  the 
cat,  dog,  and  rabbit  they  are  represented  oflly  by  the 
popliteal  gland,  the  inguinal  glands  being  absent,  unless 
the  gland  on  the  external  epigastric  vessels  may  repre- 
sent the  ectal  inguinal  glands.  As  the  iliac  glands  are 
also  absent,  vessels  may  pass  from  the  foot  (i.e.,  those 
accompanying  the  saphenous  artery)  directly  to  the  lum- 
bar glands  (Figs.  3281,  3284,  and  3286). 

Lymphatics  op  the  Abdomen  and  External  G?]ni- 
■TALiA. — The  ectal  lymphatics  of  the  abdomen  have  tljree 
quite  sharply  defined  areas  of  origin,  and  from  these  the 
vessels  extend  in  opposite  directions.  The  areas  are  the 
dorsinieson,  the  ventrimeson,  and  a  somewhat  irregular 
zone  surrounding  the  body  at  the  level  of  the  umbilicus 
(Fig.  3269).  The  vessels  cross  these  boundaries  and  inter- 
digitate  in  a  complex  manner;  frequently  a  puncture 
made  in  the  boundary  will  give  rise  to  an  injection  in 
both  directions,  although  injections  made  at  either  side 
would  inject  only  the  corresponding  side.  In  the  lower 
animals  especially  investigated  for  this— cat  and  opos- 
sum— the  communication  from  side  to  side  is  more  inti- 
mate, an  injection  of  one  side  often  filling  that  of  the 
other.  This  is  especially  marked  opposite  the  pubis  of 
the  opossum,  where  there  is  constantly  a  large  transverse 
lymphatic,  recalling  the  transvei'se  vessels  between  the 
jugular  veins. 

As  seen  in  Fig.  3369,  the  lymphatics  of  the  umbili- 
cal region  of  the  body  extend  in  the  most  direct  manner 
on  the  abdomen  to  the  inguinal  or  the  axillary  glands. 
Those  from  the  lumbar  and  gluteal  regions  extend 
around  in  great  curves,  often  following  the  crest  of  the 
ilium,  to  the  lateral  inguinal  glands.  Others  from  the 
gluteal  region  curve  round  the  nates  to  the  perineal  and 
:anal  regions,  finally  to  join  the  perineal  and  anal  vessels 
and  extend  with  them  to  the  median  glands  of  the  ectal 
inguinal  group. 

The  lymphatic  network  around  the  anal  opening  is 
very  dense  and  is  continuous  with  the  lymphatics  of  the 
rectum.  Those  of  the  perineum  are  less  dense.  From 
both  these  regions  the  vessels  wind  round  the  thigh  to 
the  median  or  inner  of  the  ectal  inguinal  glands.  In  the 
female  the  number  of  the  trunks  from  the  perineum  is 
reduced  apparently  in  direct  proportion  to  the  reduction 
in  area  of  the  region.  The  lymphatics  of  the  external 
genitalia  of  the  male  are  naturally  divisible  into  those  of 
the  scrotum  and  the  penis.  The  vessels  of  the  scrotum 
are  very  numerous,  perhaps  more  so  than  in  any  other 
equal  area  of  integument  in  the  body.  As  in  the  trunk, 
the  meson— here  indicated  by  the  raphe— forms  a  natural 
dividing  line  for  the  two  sides.  The  vessels  extend  in 
great  curves,  partly  to  the  pubis  and  partly  on  the  thigh, 
to  enter  the  median  row  of  ectal  inguinal  lymphatic 
glands;  those  on  the  thigh  communicating  with  the  ves- 
sels from  the  perineum,  and  those  of  the  pubis  with  the 
cutaneous  vessels  of  the  penis.  The  vessels  of  the  integ- 
ument of  the  penis,  commencing  on  both  surfaces  of  the 
prepuce  and  from  the  line  of  the  urethra,  wind  round  the 
two  sides  to  the  so-called  dorsum  of  the  organ  when  they 
extend  toward  the  pubis,  and  curve  laterally  toward  the 
two  sides  to  enter  the  large  gland  forming  the  corner  of 
the  ectal  group  (Fig.  3369,  4).  The  lymphatics  of  the 
fflans  penis  are  exceedingly  numerous,  and  m  several 
superimposed  layers  of  networks.  The  collecting  trunks 
converge  toward  the  frsenum  preputii,  where  they  are 
loined  by  the  trunks  from  the  urethra. 

The  urethral  lymphatics  begin  at  the  prostate,  anasto- 


mose with  the  prostatic  lymphatics,  with  the  network  of 
tlie  ejaculatory  canals,  and  through  them  with  the  vesie- 
tilm  seminales.  They  extend  to  the  meatus  urinarius, 
forming  a  hollow  cylindrical  network  of  large,  densely 
packed  lymphatics  (Fig.  3370),  which  readies  its  great- 
est development  opposite  the  fossa  navicularis.  Oppo- 
site the  frjenum  two  or  three  trunks  penetrate  the 
urethral  wall  and  join  the  trunks  from  the  glans,  tlien 
penetrate  the  substance  of  the  penis  and  reach  the  dorsal 
aspect  of  the  eorpvs  spongiosum,  where  the  trunks  of  tlie 
two  sides  usually  unite  into  one,  which  follows  the 
course  of  the  deep  blood-vessels  to  the  pubis,  when  it 
again  divides,  sending  a  branch  to  each  side,  finally  to 
terminate  in  the  large  median  gland  of  the  ectal  inguinal 
group  (Fig.  8269).  According  to  most  authors,  the  ure- 
thral and  glandular  lymphatics  of  the  penis  follow  the 
internal  pudic  blood-vessels  into  the  abdomen  and  enter 
tlie  hypogastric  glands.  But  Sappey  is  very  definite, 
both  in  his  atlas  and  anatomy,  in  stating  that  they  enter 
the  large  gland  forming  the  corner  of  the  ectal  group.' 

The  lymphatics  of  the  external  genitalia  of  the  female 
very  closely  resemble  those  of  the  male  in  their  arrange- 
ment and  termination.  The  collecting  trunks  from  the 
clitoris  and  the  surrounding  parts  extend  nearly  directly 
to  the  pubis,  where  they  curve  to  the  right  and  left,  and 
terminate  in  tlie  large  median  gland  forming  the  corner 
of  the  ectal  inguinal  group,  and,  according  to  Krause,' 
they  also  communicate  with  the  lymphatics  of  the  round 
ligament  of  the  uterus. 
The  lymphatics  of  the 
female  urethra  are  less 
abundant  than  in  the 
male.  The  trunks  from 
tlie  urethra,  meatus  uri- 
narius, labia,  and  the  ex- 
ternal or  inferior  fourth 
of  the  vagina  extend  lat- 
erally to  reach  the  vulvo- 
crural  fold,  in  which  they 
wind  around  the  thigh, 
with  a  few  small  trunks 
from  the  perineum  to  the 
median  of  the  ectal  in- 
guinal glands,  only  a  few 
reaching  the  large  corner 
gland  to  which  so  many 
from  the  male  genitalia 
extend. 

The  ental  lymphatics  of 
the  abdominal  wall  and 
the  lumbar  part  of  the 
trunk  follow  the  deep 
blood-vessels;  part,  there- 
fore, extend  to  the  sternal 
and  axillary  glands ;  part, 
with  the  deep  epigastric 
vessels,  to  the  iliac  glands ; 
part,  with  the  lumbar  and 
ileo-lumbar  vessels,  to  the 
lumbar  glands.  Still 
others  follow'  the  circum- 
flex iliac  vessels,  often 
traversing  one  or  more 
glands  along  the  crest  of 
the  ilium  before  finally 
entering  the  iliac  glands. 

With  the  dog,  cat,  and 
rabbit,  the  lymphatics  of 
the  abdominal  wall  and 
the  external  genitalia  are 
as  in  man,  except  that  the 
tendency  to  form  anasto- 
moses across  the  meson  is 
marked,   and    that 


Fig.  3270.— Human  Penis,  opened 
Longitudinally  to  show  the  Ure- 
thral Lymphatics.  (Sappey,  Atlas.) 
1, 1,  The  very  abundant  longitudi- 
nal network  of  vessels  in  the  ure- 
thral mucosa ;  3,  continuity  ol  the 
urethral  lymphatics  with  those  ol 
the  glans  at  the  meatus  urinarius ; 

3,  3,  3,  trunks  traversing  the  ure- 
thral wall  opposite  the  (rsenum 
and  joining  those  ol  the  glans ; 

4,  i,  4, 4,  trunks  from  the  periphery 
of  the  glans  joining  those  from 
the  urethra;  5,  5,  large  trunks 
formed  by  the  union  of  the  ure- 
thral lymphatics  and  those  from 
the  glans ;  they  penetrate  the  sub- 
stance ol  the  penis  and  follow  the 
deep  Mood-vessels  to  the  pubis, 
whence,  according  to  Sappey,  they 
extend  to  the  inguinal,  but,  ac- 
cording to  many  authors,  to  the 
hypogastric  lymphatic  glands ; 
6,  6,  lymphatics  ol  the  integument 
of  the  penis. 


there  is  constantly  present  along  the  external  epigastric 
vessels,  about  opposite  tlie  brim  of  the  pelvis,  a  consid- 
erable gland.  To  this  gland  pass  the  ectal  abdominal 
lymphatics,  also  part  of  those  from  the  elongated  mam- 
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Fig.  3271.— Lymphatics  of  the  Kidneys,  Adrenals,  and  Internal  Genitalia  of  a  Girl  of  Thirteen  Years.  (Sappey, 
Atlas.)  A,  abdominal  aorta ;  B,  B,  common  lilac  arteries ;  G,  C,  the  external  and  Internal  Iliac  arteries 
formed  hy  the  bifurcation  of  the  common  lilac ;  D,  po.sl^cava ;  jB  and  F,  left  and  right  renal  veins ;  G,  common 
iliac  veins ;  H,  H,  ureters ;  7,  cut  end  of  the  rectum ;  K,  uterus ;  L,  neck  of  the  uterus  (the  line  points  to  the 
OS  uteri) ;  M,  M,  cut  edge  of  the  vaginal  wall ;  N,  N,  Fallopian  tubes ;  P,  P,  ovaries ;  Q,  Q,  round  ligaments. 
1,  ental  lymphatic  trunks  from  the  kidney  and  the  glands  of  the  lumbar  plexus  into  which  they  enter ;  2,  3,  2,  2, 
surface  or  ectal  lymphatics  of  the  kidney  which  extend  first  to  the  lateral  aspect,  and  then  converge  around  the 
ends  of  the  kidney  to  the  hllus,  where  they  Join  the  ental  lymphatics,  or  enter  the  same  group  of  glands  Inde- 
pendently ;  3,  3,  vessels  on  the  broad  surface  of  the  kidney  converging  directly  to  the  hllus  to  join  the  ental 
lymphatics ;  4,  gland  receiving  the  ectal  lymphatics  of  the  caudal  third  of  the  kidney  on  the  right ;  5,  lymphatic 
network  of  the  adrenal,  it  freely  anastomoses  with  that  of  the  kidney,  and  many  of  the  trunks  enter  a  gland 
situated  In  the  angle  between  the  adrenal  and  the  kidney  on  the  mesal  aspect  t  6,  lymphatic  gland  through 
which  pass  many  of  the  lymphatics  of  the  adrenal,  and  some  from  the  kidney ;  7,  7,  subovarlan  lymphatic  net- 
work ;  it  is  joined  by  a  liirge  trunk  from  the  base  of  the  uterus,  and  together  they  follow  the  utero-ovarlan  vein 
to  the  lumbar  lymphatic  plexus ;  8  and  9,  trunks  from  the  subovarlan  network  to  lumbar  glands  at  the  termi- 
nation of  the  ovarian  vein ;  10,  10,  lumbar  glands  receiving  the  left  ovarian  trunks ;  part  of  these  are  common 
to  the  lymphatics  of  the  kidney ;  11, 11,  glands  receiving  those  from  the  right ;  12, 12,  trunks  from  the  base  of 
the  uteras  to  the  subovarlan  network ;  13, 13,  trunks  from  the  borders  anil  the  ventral  face  of  the  uterus,  they 
extend  to  14,  the  lilac  group  of  glands ;  15,  vessels  arising  from  the  neck  of  the  uterus,  the  uterine  mucosa,  the 
vaginal  part  of  the  uterus,  and  from  about  three-fourths  of  the  extent  of  the  vagina ;  they  extend  to  16,  the 
utero-vaginal  gland ;  17, 17,  efferent  vessels  from  the  utero-vaglnal  gland  to  the  iliac  glands ;  18, 18,  vessels 
from  the  dorsal  part  of  the  neck  of  the  uterus,  extending  to  the  hypogastric  lymphatic  glands ;  19,  trunk  from 
the  neck  of  the  uterus  to  a  gland  on  the  body  of  the  flf  tli  lumbar  vertebra ;  its  presence  is  exceptional ;  20,  iliac 
gland  receiving  an  unusual  trunk  from  the  neck  of  the  uterus. 
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mary  glands  and 
from  the  external 
genitalia.  There  is 
another  gland  along 
the  external  epigas- 
tric blood  -  vessels 
about  opposite  the 
umbilicus,  in  the 
cat  at  least.  After 
traversing  these 
glands  the  efferent 
vessels  either  join 
or  accompany  the 
femoral  lymphatics 
to  the  lumbar 
glands.  In  the  cat 
they  penetrate  the 
abdominal  wall 
with  the  epigastric 
artery,  and  extend, 
in  part,  to  the  hy- 
pogastric, and  in 
part  to  the  lumbar 
glands  (Tig.  3281, 
14,  31).  The  epi- 
gastric glands  may 
represent  the  ectal 
inguinal  glands  of 
man.  In  the  rabbit 
there  is  also  con- 
stantly present  a 
gland  on  the  ilio- 
lumbar vessels, 
next  the  abdominal 
wall,  and  along  the 
edges  of  the  sar- 
torius  muscle;  the 
efferent  vessels  pass 
to  the  lumbar 
glands  (see  33  of 
Fig.  3386). 

Lymphatics  of 
THE  Pelvic  and 
Abdominal  Vis- 
cera.— Internal 
genitals  of  tlie  male 
—  testicle,  spermi- 
duct,  vesiculcB  semi- 
nales,  and  prostate. 
— Robably  no  or- 
gan in  the  mascu- 
line body  is  more 
richly  supplied 
with  lymphatics 
than  the  testicle. 
These  of  the  albu- 
ginea  are  sometimes 
described  as  the  oc- 
tal lymphatics  of 
the  testis. 

They  are  only 
moderately  numer- 
ous, and  extend 
upon  the  spernii- 
duct  to  join  those 
from  the  testicle 
proper.  Those  of 
the  testicle  proper 
follow  the  seminal 
tubules  to  the  epi- 
didymis, and  join- 
ing those  of  the 
epididymis  extend 
with  the  spermatic 
cord  through  the 
inguinal  canal. 
After  reaching  the 
body    cavity    they 
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Which  Represents  the  Lymphatics  of  the  Human  Stomach.     (Sappey,  Atlas.) 

Gastric  end  of  the  oesophagus ;  3,  lymphatic  gland  receiving  part  of  the  oesophageal  lymphatics ; 
its  efferent  vessels  extend  to  the  glands  around  the  coronary  blood-vessels  and  there  join  those 
from  the  stomach ;  4,  4,  fine  network  of  vessels  in  the  muscularis  of  the  stomach ;  3,  the  begin- 
ning of  the  duodenum;  4,  4,  fine  network  of  lymphatic  vessels  in  the  muscularis;  from  this 
fine  network  arise  all  the  collecting  trunks  of  the  muscular  coat ;  5,  5,  5,  lymphatic  trunks  on 
the  left  part  of  the  great  curvature ;  5,  5,  6,  6,  lymphatic  vessels  from  the  dorsal  and  ventral  sur- 
faces of  the  left  third  of  the  great  curvature ;  7,  7,  7,  the  principal  trunk  encircling  the  left  half 
of  the  great  curvature  of  the  stomach ;  it  receives  the  branches  from  the  stomach  and  extends 
toward  the  left  to  enter  a  large  gland  (8)  situated  near  the  tail  of  the  pancreas  and  the  hilus  of 
the  spleen;  8,  gland  at  the  left  of  the  stomach  near  the  hilus  of  the  spleen;  it  receives  trunks 
from  both  directions,  also  some  from  the  spleen ;  9,  trunks  from  the  extreme  left  of  the  stomach 
to  the  gland  marked  8 ;  10,  vena  gastro-epiploica  sinistra;  11,  arteria  gastro-epiploica  sinistra; 
12  and  13,  trunks  from  the  dorsal  and  ventral  aspect  of  the  pyloric  region ;  14,  14,  14,  the  chain 
of  glands  on  the  right  along  the  great  curvature ;  through  these  pass  all  the  lymphatics  from  the 
half  next  the  greater  curvature.  The  efferent  trunks  from  these  glands  finally  extend  to  the 
glands  at  the  head  of  the  pancreas ;  all  the  glands  in  the  chain  around  the  great  curvature  are 
sometimes  designated  as  the  glandules  lympJiaticcB  gastro-epiploicm  inferiores.  They  lie  in  the 
great  omentum,  and  form  part  of  the  cosliac  lymphatic  plexus;  15,  16,  vasa  gastro-epiploica 
dextra ;  17,  trunk  from  the  duodenum  and  the  pylorus  to  the  glands  along  the  lesser  curvature ; 
18,  18,  trunks  extending  to  the  lesser  curvature ;  19,  19,  the  lymphatic  glands  along  the  gastric 
coronary  vessels  in  the  lesser  curvature  {glandules  lympli,atic<B  gastro-epiploieee  supei-iores);  they 
receive  all  the  so-called  ascending  trunks  from  the  stomach  and  some  of  the  trunks  from  the 
oesophagus;  they  form  part  of  the  coeliac  lymphatic  plexus;  20,  the  large  coeliac  gland  to  which 
the  efferent  vessels  from  19  extend ;  31,  vasa  coronaria  gastrica ;  22,  gland,  often  double,  on  the 
ventral  aspect  of  the  cardia ;  33,  large  trunk  winding  round  the  cardia  and  joining  the  trunk 
to  33  and  34;  34,  gland,  sometimes  double,  at  the  extreme  left  of  the  great  curvature. 
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follow  the  blood-vessels,  and  finally  terminate  in  the 
lumbar  glands  near  the  end  of  the  spermatic  vein. 

The  lymphatics  of  the  testis  of  a  mature  animal  are 
-exceedingly  easy  to  inject  by  the  puncture  method,  and 
the  collecting  trunks  accompanying  the  spermatic  vein 
are  so  prominent,  straight,  and  well  supplied  vsith  valves 
that  they  are  among  the  most  striking  of  the  lymphatic 
trunks  in  the  body. 

The  lymphatics  of  the  spermiduct  are  abundant  at  the 
ends,  but  very  few  along  the  middle  part.  Those  from 
the  testicular  half  follow  the  lymphatics  of  the  testis, 
while  those  from  the  other  half  join  the  lymphatics  of 
the  vesicula;  seminales.  The  lymphatics  of  vesiculaj 
seminales  form  a  close  network,  which  was  first  de- 
scribed by  Hewson ;  they  unite  into  two  principal  trunks. 
Those  next  the  spermiduct  join  the  lympliatics  of  the 
latter,  and  together  they  enter  one  of  the  iliac  glands. 
The  other  trunk  passes  between  the  prostate  and  \e- 
siculiE  seminales,  so  as  to  join  an  iliac  gland.  The  lym- 
phatics of  the  prostate  were  discovered  and  described  by 
Sappey  in  1854,  who  found  them  abundant,  and  with 
two  collecting  trunks  on  each  side.  One  of  the  trunks 
passes  quite  directly  to  one  of  the  hypogastric  glands, 
while  the  other  extends  upon  the  walls  of  the  urocyst, 
or  urinary  bladder,  and  then  curves  to  the  side  to  enter 
a,  hypogastric  gland.  The  trunks  extending  upon  the 
urocyst  were  mistaken  by  Mascagni  and  Cruikshank  for 
the  lymphatics  from  the  bladder  itself. 

Internal  Female  Oenitalia — Vagina,  Uterus,  Fallopian 
Tubes,  and  Oraries. — As  described  alsove,  the  external 
or  inferior  fourth  of  the  vagina  sends  its  lymphatics  to 
the  ectal  inguinal  glands;  from  the  remaining  three- 
fourths  the  collecting  trunks  extend  toward  the  uterus, 
penetrate  the  walls  of  the  vagina,  and  traverse  the  utero- 
vaginal lymphatic  gland  on  the  way  to  the  hypogastric 
glands.  Up  to  the  present,  no  lymphatics  have  been 
demonstrated  in  the  muscular  wall  of  the  vagina  in  the 
human  being,  but  their  presence  has  been  shown  in  that 
of  the  large  domestic  animals. 

The  uterine  lymphatics  are  naturally  divided  into 
those  of  the  mucosa  and  those  of  the  muscularis.  Those 
of  the  mucosa  are  difficult  or  impossible  to  demonstrate 
in  a  gravid  uterus,  and  often  so  in  a  non-gravid  adult 
uterus,  and  Sappey  states  that  he  never  succeeded  in 
demonstrating  them  in  the  uterine  mucosa  of  any  of  the 
lower  animals.  It  is  only  in  girls  before  puberty  that 
these  lymphatics  are  demonstrable  by  the  ordinary  meth- 
ods. No  doubt  they  exist  in  the  adult  woman,  and  also 
in  the  uterine  mucosa  of  the  lower  animals,  but  they 
have  not  been  satisfactorily  demonstrated.  When  de- 
monstrated in  a  child  they  showed  a  delicate  network 
whose  collecting  trunks  traverse  the  walls  of  the  neck  of 
the  uterus  and  enter  the  uterovaginal  lymphatic  glands 
(15  and  16,  of  Fig.  3371).  At  the  os  uteri  they  are  con- 
tinuous with  those  on  the  vaginal  part  of  the  uterus  and 
the  vaginal  mucosa. 

The  lymphatics  of  the  uterine  walls  are  numerous  and 
easily  demonstrated  in  most  animals.  The  collecting 
trunks  extend  laterally  in  the  broad  ligament  on  each 
side  to  three  different  groups  of  glands ;  those  from  the 
summit  follow  the  Fallopian  tubes  out  to  the  ovary, 
where  they  join  the  ovarian  network,  and  accompany 
the  collecting  trunks  of  the  ovary  to  the  lumbar  glands 
around  the  termination  of  the  ovarian  veins  (Fig.  3371). 
Those  from  the  body  of  the  organ  extend  across  the 
broad  ligament,  curve  round  the  Fallopian  tubes,  and 
enter  the  iliac  glands ;  while  those  from  the  cervical  re- 
gion extend  with  those  from  the  utero-vaginal  glands  to 
the  hypogastric  plexus. 

Lymphatics  have  been  demonstrated  only  on  the  ute- 
rine and  ovarian  ends  of  the  Fallopian  tubes.  But  it  is 
probable  that  they  are  present  throughout  the  whole  ex- 
tent.   The  collecting  trunks  accompany  the  ovarian  lym- 

The  lymphatics  of  the  ovary,  like  those  of  the  testis, 
are  in  prodigious  numbers,  and  are  very  easily  injected 
The  collecting  trunks  are  very  long  and  'straight  and 
accompany  the  ovarian  vein,  and  consequently  those 


on  the  left  are  opposite  the  hilus  of  the  kidnev  (¥\s 
3371).  ^  ■    *■ 

In  the  lower  animals,  so  far  as  has  been  investigated, 
the  lymphatics  of  the  internal  genitalia  agree  in  all  es- 
sential particulars  with  those  of  the  human  being.  In 
the  dog,  cat,  and  rabbit,  while  the  ovarian  and  testicular 
lymphatics  follow  the  same  general  course,  they  almost 
always  enter  the  lumbar  glands,  and  therefore  do  not 
follow  the  spermatic  or  ovarian  veins  to  their  termina- 
tion (Fig.  3281,  21,  22). 

Urinary  Organs  and  Adrenal.— Vp  to  the  present  time 
all  efforts  to  demonstrate  lymphatics  in  the  mucosa  of 
the  urocyst  or  urinary  bladder  have  failed  both  -with 
men  and  with  animals,  but  the  muscular  coat  has  been 
shown  to  be  plentifully  supplied.  The  vessels  form  a 
wide-meshed  network  at  the  summit  and  on  the  body. 
This  network  unites  into  one  or  more  trunks  on  each 
side,  and  the  trunks  extend  nearly  or  quite  to  the  neck 
when  they  turn  aside  and  enter  the  hypogastric  lym- 
phatic glands.  The  trunks  described  "by  Cruikshank 
and  Mascagni  as  urocystic  lymphatics  were  really  from 
the  prostate.  Sappey  succeeded  only  once  in  injecting 
them  in  man,  but  almost  constantly  in  the  dog  and 
rabbit. 

The  muscularis  of  the  ureters  has  been  shown  to  pos- 
sess lymphatics  in  the  horse,  but  all  attempts  to  demon- 
strate them  in  the  mucosa  have  failed.  Although  not 
demonstrated  in  man  they  are  presumably  present. 

The  lymphatics  of  the  kidney  form  an  ectal  network 
over  the  surface  and  an  ental  network  in  the  substance 
of  the  organ.  The  trunks  were  first  seen  in  1532  by 
Massa,  but  first  described  carefully  by  Nuck  in  159(). 
Those  of  the  surface  form  a  wide-meshed  network,  the 
collecting  trunks  of  which  extend  in  part  directly  tow- 
ard the  hilus  of  the  kidney  and  join  the  ental  lymphatics 
and  part  extend  toward  the  convex  border  and  then  wind 
round  the  ends  to  the  hilus.  Next  the  adrenal  the  lym- 
phatics of  the  two  organs  are  closely  connected.  The 
ental  lymphatics  follow  the  blood-vessels  and  terminate 
in  a  group  of  the  lumbar  glands  situated  on  the  renal 
vessels. 

Although  the  blood-vessels  of  the  adrenal  have  been 
long  known,  the  lymphatics  were  not  so  early  discovered. 
It  is  now  known  that  the  lymphatics  are  as  abundant 
as  the  blood-vessels,  extending  throughout  the  substance 
as  well  as  upon  the  surface.  The  collecting  trunks, 
many  of  them  join  those  of  the  kidney,  and  all  extend  to 
a  gland  near  the  junction  of  the  adrenal  and  kidney  (5, 
6,  of  Fig.  3271). 

Lympliaties  of  the  Intestine  and  Stomach. — Throughout 
the  entire  alimentary  canal,  it  has  been  shown  that  where, 
a  distinct  muscular  coat  exists  the  lymphatics  form  two 
layers  or  sets,  one  in  the  mucosa,  including  the  submu- 
cosa,  and  one  in  the  muscularis.  In  those  parts  sup- 
ported by  duplicatures  of  serosa  (mesenteries)  the  finer 
network  of  the  mucosa  proper  extends  to  a  coarse  and 
characteristic  network  in  the  submucosa  (Fig.  3298), 
and  finally  the  collecting  trunks  penetrate  the  wall  at 
the  attached  edge  and  join  the  lymphatics  of  the  muscu- 
laris. The  lymphatics  of  the  muscularis  are  throughout 
its  entire  thickness,  but  soon  become  subserous  and  wind 
round  to  the  attached  edge,  and  with  those  from  the  mu- 
cosa extend  between  the  layers  of  the  supporting  mem- 
brane mostly  in  company  with  blood-vessels  to  lym- 
phatic glands,  which  are  also  situated  between  the 
serosal  walls  (Fig.  3373,  2,  3,  4;  Plate  XLIV.). 

The  intestinal  lymphatics  at  the  anus  are  directly  con- 
tinuous with  those  of  the  skin.  The  trunks  from  the 
muscularis  and  mucosa  of  the  rectum  extend  between 
the  folds  of  the  mesorectum,  often  traversing  minute 
glands  in  their  course,  and  then  enter  the  sacral  lym- 
phatic glands  and  ultimately  go  to  the  lumbar  glands  on 
their  way  to  the  chylocyst.  The  lymphatics  of  the  main 
part  of  the  eolon  deseendem  pass  to  the  lumbar  lymphatic 
plexus.  Those  of  the  eceeum,  colon  ascevdens  et  iransver- 
sum,  also  part  of  the  colon  descendens  pass  through  one 
or  more  of  the  numerous  mesocolic  glands  and  then  enter 
the  mesenteric  glands  and  mingle  with  the  lacteals  from- 
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the  small  intestine,  and  with  these  go  through  the  triin- 
ciis  intestinalis  to  the  ch}'locyst. 

i><c<«ais.— The  lymphatics  of  the  small  intestine  are 
usually  called  lacteals  or  chyle  vessels,  from  the  fact  that 
during  digestion  they  have  a  cloudy  or  milky  appearance 
owing  to  the  contained  chyle  (Figs.  3392,  3393,  3394, 
3300). 

As  the  small  intestine  has  two  planes  of  lymphatics 
like  the  rest  of  the  alimentary  canal,  it  is  really  only 


Fig.  3272.— Loop  of  the  Small  Intestine  of  Man,  to  show  the  Mesenteric  Glands  and  Blood-vessels,  and  the 
Lymphatics  from  the  Musoularls.  (Sappey,  Atlas.)  1, 1,  The  ends  of  the  loop  of  intestine ;  2,  2,  2,  3, 2, 
lymphatic  vessels  arising  in  the  muscular  layer ;  3,  3,  3,  swellings  or  enlargements  in  these  vessels  near  the 
mesenteric  edge  of  the  intestine ;  4,  4,  4,  mesenteric  glands  along  the  course  of  the  lymphatics ;  5,  branch  of 
the  superior  mesenteric  artery ;  6,  mesenteric  vein ;  7,  the  mesentery. 


those  of  the  mucosa  which  absorb  and  convey  the  chyle, 
and  which,  therefore,  should  properly  be  denominated 
lacteals,  as  those  from  tlie  muscularis  always  convey 
lymph  only.  A  further  and  finer  distinction  still  has 
been  made  by  Sappey,'  who  holds  that  the  vessels  of  the 
intestinal  villi  are  the  only  ones  which  absorb  the  chyle, 
and  they  do  nothing  else,  so  that  they  alone  are  the  true 
lacte&ls,  and  that  the  other  lymph  vessels  of  the  mucosa 
and  submucosa,  including  those  from  the  Peyerian 
patches  and  other  lymphoid  tissue,  should  be  considered 
simply  lymphatics,  as  they  take  no  part  in  the  absorp- 
tion of  the  chyle.  The  submucosal  network  simply  re- 
ceives the  chyle  poured  into  it  by  the  lacteals  of  the  villi. 
As  stated  above,  this  is  not  the  common  view.  It  is  or- 
dinarily laelieved  that  the  lacteals  contain  lymph  like 
other  lymphatics,  except  during  digestion.  It  is  also 
common  to  call  all  the  vessels  from  the  small  intestine 
lacteal  vessels,  without  regai'd  to  their  origin  from  the 
muscularis  or  the  mucosa.  Whatever  the  origin,  all  the 
vessels  unite  at  the  attached  border  and  extend  to  the 
nearest  gland,  where  their  contents  are  mixed,  so  that 
usually  all  the  collecting  trunks  in  the  mesetotery  appear 
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milky  and  are  called  lacteals  or  chyle  vessels,  although 
some  of  them  might  really  have  come  from  the  large 
intestine.  In  man  there  are  usually  several  tiers  of  mes- 
enteric glands  through  which  the  chyle  passes  before 
finally  emptying  into  the  large  trunk  along  the  superior 
mesenteric  artery.  This  trunk,  which  also  receives  the 
efferent  vessels  of  the  cojliac  and  mesocolic  glands  (trmi^ 
ciis  lymphaticus  intestinaUs),  is  either  single  or  multiple, 
and  forms  one  of  the  most  important  constituents  of  the 

chylocyst  (Figs.  3381- 
8387). 

Stomach. — The  lym- 
phatics of  the  stomach 
are  continuous  with 
those  of  the  oesopha- 
gus and  duodenum. 
Those  of  the  muscu- 
laris form  a  most 
beautiful  network 
throughout  the  entire 
thickness  of  the  coat; 
the  collecting  trunk- 
lets  penetrate  the  tis- 
sue and  become  sub- 
serous, and  from  an 
intermediate  area  on 
both  faces  extend  to 
the  nearest  of  the  chain 
of  lymphatic  glands, 
extending  almost 
around  both  curva- 
tures; those  in  the 
lesser  curvature  being 
known  as  the  glandular 
lympliaticfB  gastro-epi- 
ploiem  superioi'es,  and 
those  around  the  great 
curvature  as  the  gland- 
ulcB  lymphaticm  gastro- 
epiploicm  inferiores 
(Plate  XLIIL).  The 
lymphatics  of  the  gas- 
tric mucosa  form  a 
remarkable  network 
throughout  the  entire 
thickness  of  the  coat, 
being  very  fine  in  the 
mucosa  jjroper  and 
coarser  in  the  submu- 
cosa. The  collecting 
vessels  penetrate  the 
muscularis  along  the 
curvatures,  join  those 
of  the  muscularis,  ex- 
tend to  the  same 
glands,  and  finally  to 
the  intestinal  lymphatic  trunk  (Plate  XLIV.). 

Pancreas. — The  lymphatics  of  this  organ  are  difficult 
to  demonstrate,  but  when  well  injected  are  found  to  form 
a  fine  network  around  the  tubules,  and  the  collecting 
trunks  emerge  quite  directly  to  the  surface,  and  form 
upon  the  surface  a  round-meshed,  rather  coaree  network 
around  the  lobules.  From  this  network  vessels  extend 
in  three  directions — part  of  them  going  to  the  tail  or 
splenic  end  of  the  jiancreas  to  join  the  glands  at  the 
hilus  of  the  spleen,  part  to  the  gastric  edge  of  the  pan- 
creas to  enter  some  of  the  numerous  glands  along  the 
course  of  tlie  splenic  vessels,  and  still  others  extend  tow- 
ard the  duodenum  to  enter  a  large  gland  which  also  re- 
ceives part  of  the  lymphatics  of  tlie  duodenum.  The 
lymph  finally  reaches  tlie  intestinal  trunk  after  travers- 
ing one  or  more  of  the  Cfcliac  glands.  No  lymphatics 
have  been  demonstrated  in  the  pancreatic  ducts. 

Spleen. — Tlie  lymphatics  of  the  spleen  are  in  enormous 
numbers.  Their  origin  seems  to  be  from  the  lymph  fol- 
licles so  abundant  throughout  the  organ.  According  to 
Sappey,  the  usual  division  of  the  lymphatics  into  a 
superficial  and  deep  set  does  not  hold  with  man,  in  whom 
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EXPLANATION  OF  PLATE  XLIV. 

Which  represents  the  arteries,  veins,  and  lymphatics  of  the  different  layers  of  the  stomach,  aud 
the  lymphatics  of  the  layers  of  the  small  intestine  of  the  dog.     (From  Franklin  P.  Mall.) 

Fig.  1.—"  Reconstruction  of  a  Small  Portion  of  the  Middle  Zone  of  the  Stomach.     The  long  diam- 
eter of  the  drawing  is  in  the  direction  of  the  longitudinal  muscle  fibres.     It  was  built  up  from 
thirty -six  drawings,  and  each  drawing  is  an  exact  representation  of  a  specimen."     Enlarged 
about  10  times,     (a)  Mucosa;  (b)  muscularis  mucosae;  (c)  submucosa;  (d)  circular  muscular 
layer;  («)  longitudinal  muscular  layer.     Arteries,  red;  veins,  blue;  lymphatics,  brown. 
As  shown  in  the  drawing  the  arteries  and  veins  form  a  coarse  network  in  about  the  middle  oi 
the  thickness  of  the  submucosa,  and  from  this  meshwork  branches  pass  directly  through  the  cir- 
cular muscular  layer  on  one  side  and  through  the  muscularis  mucosse  on  the  other.     Between  the 
muscular  layers  another  meshwork  of  vessels  is  formed,  but  after  passing  through  the  muscularis 
mucosae  the  arteries  in  the  dog  extend  directly  into  the  mucosa  and  break  up  into  capillaries  be- 
tween and  a-round  the  glands.     In  the  cat  a  network  of  arteries  is  formed  after  traversing  the  mus- 
cularis mucosae,  and  from  this  network  twigs  pass  into  the  mucosa  and  break  up  into  capillaries. 

The  veins  form  a  meshwork  near  the  free  surface  of  the  mucosa.  From  this  first  meshwork 
branches  pass  down  to  the  muscularis  mucosas  and  there  form  a  somewhat  coarser  network  at  the 
base  of  the  gastric  glands.  From  this  mucosal  network  the  vessels  penetrate  the  muscularis  muco- 
sae and  accompany  the  arteries. 

The  lymphatics  begin  by  blind,  branched,  finger-like  vessels  between  the  gastric  glands. 
These  finger-like  beginnings  unite  and  form  a  meshwork  between  mucosa  and  muscularis  mucosae. 
Another  meshwork  is  formed  on  the  opposite  side  of  the  muscularis  mucosae  and  from  that 
point  a  coarse  network  is  formed  in  the  submucosa  and  between  the  muscular  layers.  Valves  ap- 
pear in  the  lymphatics  as  they  penetrate  the  muscularis  mucosae.  The  vessels  penetrate  the  walls 
of  the  stomach  and  pass  to  lymphatic  glands  along  the  greater  or  lesser  curvature  as  shown  in  Plate 
XLIII. 

Fia.  2. — Segment  of  the  Small  Intestine  of  a  Dog  to  Show  the  General  Distribution  of  the  L3  ni- 
phatic  Vessels.  Mucosa  and  villi,  white;  muscularis  mucosae,  blue-green;  submucosa,  pink; 
circular  muscular  layer,  orange;  longitudinal  muscular  layer,  yellow;  lymphatic  vessels,  blue. 
(Fl)  Lymph  follicles  in  the  mucosa  (cf.  Fig.  3);  (M.L.)  mucosal  lymphatic  network;  (S.M.L.) 
submucosal  lymphatic  network;  {J-Msl-L)  intermuscular  lymphatic  network.  The  efferent 
lymph  vessels  from  the  submucosal  and  intermuscular  networks  are  shown  below  at  the  mesen- 
teric edge  of  the  intestine.  From  this  point  they  pass  to  the  lymphatic  glands  (cf.  Figs.  3372, 
8381-3286). 

Some  of  the  villi  are  represented  with  the  club-shaped  central  lacteal  or  lymphatic.  It  will  be 
noticed  also  that  at  the  base  of  the  villi  there  is  a  lymphatic  network,  and  that  in  passing  from  one 
layer  to  another  of  the  intestines  the  vessels  pursue  a  nearly  straight  course  (cf.  Fig.  3).  The  pas- 
sage through  the  muscularis  mucosaj  is  indicated  hy  blue  dots,  thus  giving  it  a  sieve  or  punctate 
appearance. 

Fig.  3.— Section  of  the  Small  Intestine  of  a  Dog  to  Show  the  Arrangement  of  the  Lymphatics  in  the 
Villi  and  in  the  Different  Layers.  Lymphatics,  blue;  villi,  two  crypts  of  Lieberktlhn,  musc\i- 
laris  mucosaB,  a  lymph  follicle  and  the  longitudinal  muscular  layer,  pink;  mucosa  and  circular 
muscular  layer,  white;  submucosa  and  one  lymph  follicle,  gray.  One  of  the  villi  is  shown  in 
an  uncontracted  condition.  The  others  were  strongly  retracted  by  the  use  of  ten-percent,  nitric 
acid. 
In  this  figure  is  well  shown  the  club-shaped  central  lacteal  or  lymphatic  with  a  slendei-,  spiral 

projection  extending  nearly  to  the  end  of  the  villus  (cf.  Fig.  3394  ).     In  the  second  villus  from  tlie 

left  two  central  lacteals  are  shown. 

From  tlie  network  at  the  base  of  the  villi  the  vessels  extend  directly  to  the  mucosal  netWDrk 

(Fig.  3,  M.L.).     Prom  this  point  on  they  possess  valves.     Surrounding  the  lymph  follicles  is  a 

dense  lymph  network.     The  figure  shows  also  that  the  muscularis  niucos*  is  not  present  over  the 

lymph  follicles 
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any  -vessels  on  the  surface  quickly  enter  the  substance 
of  the  organ  and  accompany  the  ental  blood-vessels. 
With  the  horse,  ox,  and  pig,  however,  there  is  a  true 
ectal  network  extending  over  the  entire  surface.  The 
collecting  trunks  pass  to  the  hilus  of  the  organ  and  ter- 
minate in  the  numerous  glands  there  situated.  The  effer- 
ent trunks  from  these  glands  pass  to  the  coshac  glands 
and  the  intestinal  lymphatic  trunk,  or  some  may  enter 
the  chylocyst  directly. 

Liver.— The  lymphatics  of  the  liver  were  very  early 
seen,  and  the  efferent  trunks /row  the  hilus  were,  for  a 
long  time,  supposed  to  be  the  continuation  of  the  lac- 
teals  to  the  liver.  It  has  been  found  that  the  lymphatic 
system  of  the  liver  is  quite  as  remarkable  as  the  blood 
supply.  In  general  there  are  both  ectal  and  ental  lym- 
phatic vessels,  and  the  ducts  and  gall  bladder  possess  a 
rich  supply.  The  collecting  trunks  form  three  great 
groups  and  take  three  main  courses,  following  the  portal 


or  extend  to  the  glands  around  the  postcava  as  it  enters 
the  thorax.  On  both  sides  of  the  suspensory  ligament 
the  trunks  collect  in  great  numbers,  and  extend  between 
the  folds  of  the  suspensory  ligament  to  the  diaphragm, 
which  they  penetrate,  and  enter  two  or  three  glands 
whose  efferents  join  the  sternal  plexus  ( 14  of  Fig.  3275, 
and  13  of  Fig.  8376).  Still  farther  to  the  left,  a  group 
passes  round  to  the  postcava  as  it  enters  the  thorax  on 
the  right,  still  others  penetrate  the  triangular  ligament 
and  enter  the  glands  around  the  oesophagus.  Many  of 
the  apparently  superficial  lymphatics  of  this  lobe  pene- 
trate the  substance  of  tlie  liver  and  join  the  ental  lym- 
phatics as  with  the  right  lobe.  In  fact,  in  most  animals 
this  is  the  normal  condition,  and  a  true  ectal  set  of  lym- 
phatics is  not  present.  On  the  concave  surface  of  the 
liver,  many  of  the  surface  lymphatics  penetrate  the  liver 
substance  and  join  the  ental  lymphatics,  but  the  greater 
number  join  the  glands  in  the  hilus  and  thus  mingle  with 
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FIO.  337a.-Lympnti^  and  Lymphatic  elands  on^^^ 

B,  B,  left  lobe ;  C,  quadrate  lobe  '^.^PiK^lit"  i"^^ ■  ^',1^^^  :  jj,  left  trianffular  ligament  of  the  liver ;  I,  dlaphrasm  ;  K,  the 

postciva  receiving  the  hepatic  ^ems  just  as  it  traverses  the  di^Pi^S'^-  ^r  the  cephalic  edge  of  the  right  lobe  extending  to  the  glands 
most  prelecting  part  of  the  convex  surf  Me  of  toe  liver^  trom  the  middle  of  the  right  lobe  to  the  lymphatic  glands  in  the  hilus  of  the  liver  by 
on  the  postcava  just  within  the  thorax ;  2,  single  trunKm^  ^  ^^^     ^^^^  j^,  4,,^  j,,,     .  ^^  ^^.^         j^  ^       g  the  same 

the  neck  of  the  cholecyst ;  3,  3,  truDHf,  P  »  iXnvst  •  thPir  coiirse  is  indicated  by  the  dotted  lines :  .i,  5,  trunl£S  ansrag  on  the  surface  of 
origin  and  termination,  hut  covered  ^y  tjie  *°/«.'=yf^^^  ental  vessels ;  aU  the  vessels  from  the  surface  take  this  course 

the  right  lobe,  but  penetrating  t^e  substence  of  the  hver  to  ac™mpa^v  ^^^  postcava  receiving  them ;  7,  7,  vessels  be  onging  to  the 

in  molt  animals;  6.  6,  6,  trunks  from  the  Spigelian  lolM,  ana  t^^^  the  surface,  but  soon  entering  the  liver  to  jom  the  deep 

quadrate  lobe ;  8,  8,  Principal  tranks  of  the  left  tobe,  9,  a^v^se^^^^^  ^.^^^  following  the  round  ligament  and  Anally  entering  the 

lymphatics  like  5  of  the  right  lobe ;  M- t™°^,%*Jf™  t^e  mnvex  suSfe  of  the  left  lobe,  windmg  over  to  the  concave  surface  and  entering 
glands  at  the  Ulus :  11, 11. 12,  several  trunks  from  ;™  ™°t^^Vandsln  the  Assure  of  the  ductus  venosus,  their  efferent  vessels  extend  to- 
g  Inds  in  the  Assure  of  the  ductus  ^^nos'is :  13, 13  lympha^^^         i    ^^^  oesophagus :  15, 15,  lymphatic  glands  receiving  the  lymphatics 

L^roi?Stt^SvJ'A°c?orS°v2?a#dV^^^^^ 


vessels  to  the  hilus,  the  hepatic  vessels  to  the  postcava, 
and  the  suDensory  ligament  to  the  diaphragm. 

The  ectafor  superficial  lymphatics  of  the  convex  sur- 
fJe  extend  Tn  four  directions,  according  to  their  posi- 
ffnn  Most  of  those  near  the  caudal  or  inferior  border 
nenetrate  the  surface  and  join  the  ental  lymphatics  In 
Sfr  ,?Hit  ceDhalic  (superior)  part,  they  wind  round  the 
bordei-aBdJohithegirnds  at  the  head  of  the  pancreas. 


the  ental  lymphatics  (Fig.  3273).  The  ental  or  deep  lym- 
phatics, according  to  Sappey,  are  divided  into  two  dis- 
tinct, although  anastomosing  sets,  one  set  following  the 
portal  vessels  and  bile-ducts,  the  other  the  hepatic  ves- 
sels. Those  following  the  hepatic  vessels  enter  the 
thorax,  traversing  some  glands  on  the  postcava,  and 
mingling  with  the  ectal  lymphatics,  follow  the  pillars  of 
the  diaphragm  to  join  the  thoracic  duct.     The  lymphat- 
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ics  following  the  portal  veins  reach  the  hilus  of  the 
liver,  and  traverse  one  or  more  of  the  glands  there  situ- 
ated (Fig.  3373).  From  these  glands  in  the  hilus, 
branches  extend  to  the  glands  in  the  lesser  curvature  of 


Tig.  3274.— Left  Mammary  Gland  ol  a  Woman  during  Lactation.  The  skin  and  adipose  tissue 
have  been  removed  to  bring  the  lymphatics  plainly  into  view.  At  three  of  the  corners  of 
the  figure  blood-vessels  are  represented.  (Sappey,  Atlas  and  Anat.)  1,  1,  Network  of 
lymphatics  so  dense  that  they  make  almost  a  continuous  layer.  The  entire  gland  Is  filled 
throughout  in  this  way ;  2,  3,  trancules  surrounding  the  lobules,  the  finer  network  being 
omitted ;  3,  3,  3,  large  trunks  at  the  border  of  the  gland ;  4,  4,  network  of  large  vessefi 
around  the  nipple ;  they  originate  in  the  depth  of  the  mamma ;  5,  5,  great  trunk  arising  at 
the  mesal  side  ol  the  nipple,  and  extending  across  the  gland  and  pectoral  region  to  the 
axillary  lymphatic  glands ;  6,  large  trunk  from  the  lateral  aspect  of  the  nipple  extending 
directly  toward  the  axilla ;  7,  large  trunk  from  the  caudal  (inferior)  border  of  the  mamma, 
and  uniting  with  the  preceding  on  its  way  to  the  axilla ;  8,  8,  the  two  great  trunks  from  the 
mammary  gland  going  to  terminate  in  the  axillary  lymphatic  glands. 


the  stomach,  and  to  those  on  the  splenic  vessels;  but 
finally  all  pass  to  the  coeliac  glands,  and  then  some 
branches  may  enter  the  chylocyst  independently,  but 
most  of  them  join  the  intestinal  trunk. 

Lymphatic  Glands,  Plexuses,  and  Trunks  op  this 
ABDOMnsTAL  AND  Pelvic  Cavitibs. — The  glands  in  the 
abdominal  and  pelvic  cavities  form  a  continuous  net- 
work from  the  inguinal  glands  to  those  in  the  oesopha- 
geal opening  i  they  also  extend  out  on  the  great  vessels 
of  the  viscera.  Although  there  are  no  sharply  defined 
limits  and  limited  grouping  of  the  two  hundred  to  four 
hundred  glands  in  this  part  of  the  body,  groups  have  been 
made  as  in  the  neck  for  convenience.  Following  Krause, 
the  following  groups  may  be  recognized,  commencing 
with  the  iliac  region :  (1)  Iliac;  (3)  hypogastric;  (3)  sacral; 
(4)  lumbar;  (5)  mesenteric,  including  those  of  the  meso- 
colon ;  (6)  coeliac.  Each  of  these  gi-oups  of  glands  with 
tlie  connecting  vessels  is  also  called  a  plexus.  As  the 
efferent  vessels  of  all  these  groups  unite  to  form  the 
chylocyst  and  thoracic  duct  by  three  main  trunks,  these  also 
have  received  names:  (1,  3)  The  two  lumbar  trunks  (a 
tnincus  lymphaticus  lumbalw  of  each  side)  from  the  iliac, 
hypogastric,  sacral,  and  lumbar  plexuses,  and  (8)  a  single 
trunk  (truncus  lympliaticus  intestinalis)  from  the  mesente- 
ric and  coeliac  lymphatic  plexuses.  As  was  remarked  in 
■discussing  the  cervical  glands,  different  authors  may  as- 
sign a  collecting  trunk  from  an  organ  to  dillerent  groups 
•of  glands,  although  the  same  gland  is  mfeant.    As  Ihe  di- 
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vision  into  groups  is  artificial,  and  the  glands  vary  con- 
siderably in  position  and  in  different  individuals,  even  in 
number,  this  confusion  is  probably  inevitable. 
The  iliac  lymphatic  glands  and  plexus  (glandulos  iliacce, 
s.  iliacce,  s.  anteriores ;  plexus  lym- 
phaticus iliacus,  s.  iliacus  exiernus, 
—  s.  anterior)  form  a  chain  along  the 

~  external  and  common  iliac   blood- 

vessels. At  the  crural  ring  this 
plexus  i&  continuous  with  the  in- 
guinal plexus.  The  afferent  ves- 
sels are  from  the  inguinal  plexus, 
those  accompanying  the  internal 
epigastric  and  circumflex  iliac 
blood-vessels,  those  from  the  vosic- 
ulee  seminales  and  the  body  of  the 
uterus  (those  from  the  last  two 
sources  are  often  said  to  extend  to 
the  hypogastric  plexus).  This 
plexus  is  connected  with  the  hypo- 
gastric and  sacral  by  several  com- 
municating branches,  but  the  main 
efferent  trunks  pass  to  the  lumbar 
plexus. 

Hypogastric  Glands  and  Plexus 
(glandulm  lympliaticm  hypogastriem, 
s.  iliaoE  internee,  s.  pelmnw ;  plexus 
hypogastrieus,  s.  iliacus  internus,  s. 
pelmnus).  These  are  on  the  sides  of 
the  pelvis,  around  the  hypogastric 
and  internal  iliac  blood-vessels. 
The  afferent  lymphatics  are  from 
the  gluteal,  sciatic,  and  obturator 
vessels,  part  of  the  spermiduct,  the 
prostate,  urocyst,  most  of  the  va- 
gina, the  uterine  mucosa,  and  neck 
of  the  uterus.  According  to  most 
authors,  the  ental  lymphatics  of 
the  external  genitalia  in  both  sexes 
pass  to  these  glands.  Sometimes 
also  part  of  the  inguinal  efferents 
pass  to  this  group.  This  plexus  is 
closely  connected  with  the  iliac  and 
sacral,  but  its  principal  efferent 
trunks  pass  to  the  lumbar  plexus. 

Sacral  Glands  and  Plexus  (gland- 
ulm lympliaticm  sacrales ;  plexus 
lympliaticus  sacralis).  This  group 
of  glands  is  between  the  folds  of 
the  mesorectum  next  the  sacrum. 
The  afferent  vessels  come  from  a  part  of  the  pelvic  wall, 
and  the  vertebral  canal,  and  from  the  rectum.  Like  the 
other  pelvic  plexuses  it  is  connected  with  all  the  others, 
but  its  efferent  trunks  pass  to  the  lumbar  plexus. 

The  Lumbar  Glands  and  Plexus  (glandulm  lymphaticm 
lumbales,  s.  lumbares;  pleviis  lympliaticus  lumbalis).  The 
lumbar  glands  form  three  irregular  rows,  one  mesal  and 
two  lateral,  extending  along  the  great  blood-vessels  from 
the  bifurcation  of  the  aorta  nearly  to  the  origin  of  the 
superior  mesenteric  artery.  Its  afferent  vessels  are  the 
efferent  trunks  from  the  iliac,  hypogastric,  and  sacral 
plexuses,  lymphatics  accompanying  the  ilio-lumbar  and 
part  of  the  lumbar  blood-vessels,  those  from  the  testis, 
spermiduct  in  part,  ovary,  summit  of  ut«rus.  Fallopian 
tubes,  kidney,  adrenal,  and  most  of  the  colon  descen- 
dens.  It  is  also  connected  by  a  greater  or  less  number  of 
communicating  branches  with  the  coeliac  plexus.  Its 
efferent  vessels  unite  to  form  two  principal  trunks,  a 
right  and  left  lumbar  lymphatic  trunk  (tr/incuK  lymplia- 
ticus lumbalis),  which  with  the  intestinal  trunk  form  the 
chylocyst,  the  enlarged  beginning  of  the  thoracic  duct. 

Coeliac  Glands  and  Plexus  (glandulm  lymphaticm  coeliacm; 
plexus  lymphaticus  ewliacus).  The  coeliac  plexus  is  situ- 
ated along  the  coeliac  vessels,  the  portal  vein  and  the  be? 
ginning  of  the  superior  mesenteric  artery  on  the  dorsal 
side  of  the  pancreas,  duodenum,  and  pylorus.  This 
group  was  formerly  reckoned  as  part  of  the  lumbar  plex- 
us.    The  efferent  lymphatics  come  from  the  stomach, 
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part  of  the  oesophagus  and  duodenum,  part  of  the  liver, 
the  pancreas,  and  spleen.  The  efferent  vessels  join  the 
intestinal  trunk,  or  sometimes  one  or  more  branches  pass 
directly  to  the  chylocyst. 

Mesenteric  Glands  and  Plexus  (glandulx  mesentericm,  s. 
mesaraieoB  ;  plexus  lymplmticus mesentericus,  s.  mesaraicus). 
The  mesenteric  glands  and  plexus  (one  hundred  to  two 
hundred)  lie  along  the  blood-vessels  between  the  folds  of 
the  mesentery  and  the  mesocolon.  They  are  usually  in 
three  irregular  tiers,  one  tier  being  near  the  intestine,  one 
near  the  middle,  and  one  near  the  root  of  the  mesentery. 
The  afferent  vessels  are  from  the  small  intestine,  except 
part  of  the  duodenum,  and  the  large  intestine  to  the 
sigmoid  flexure.  The  efferent  vessels  receive  the  efferent 
trunks  from  the 
cffiliac  plexus,  and 
then  terminate  in 
the  chylocyst  as  the 
intestinal  trunk 
{triincus  lymphati- 
ciis  intesHnalis). 

As  will  be  seen  by 
a  glance  at  Pigs. 
3281-3286,  the  lym- 
phatics  and  the 
glands  in  the  ab- 
dominal cayity  of 
the  dog,  cat,  and 
rabbit  are  essential- 
ly as  in  man,  but 
there  is  a  great  con- 
centration of  the 
glands,  so  that  the 
groups  are  well  de- 
fined. No  sacral 
glands  were  cer- 
tainly found  in  any 
of  them.* 

Lymphatics  op 
THE  Thorax. — The 
thoracic  lymphat- 
ics are  divisible 
into  three  fairly 
distinct,  although 
communicating, 
groups:  (1)  Those 
of  the  skin  and 
other  surface  struc- 
tures; (2)  the  ental 
lymphatics  of  the 
thoracic  walls,  in- 
cluding the  dia- 
phragm; (3)  the 
lymphatics  of  the 
ihoracic  viscera- 
heart,  lungs,  tra- 
chea, and  oesopha- 
gus. 


*Sappey  describes 
and  figures  in  Ms  Atlas^ 
(Plate  XLVIII.,  ng.  Hi.) 
the  lumbar  trunks  in 
tbe  rabbit  and  the 
trunks  from  the  ovary 
«ntering  them  without 
traversing"  any  glands. 
He  says  further  concern- 
ing the  lumbar  trunks, 
in  describing  the  fig- 
ure :  "  Gros  trones  lym- 
phatiques  provenant 
des  membres  post^rieurs 
«t  du  bassin ;  Us  se  ren- 
dent  direotement  dans 
I'origlne  dii  canal  tho- 
racigue  sans  avoir  tra^ 
versS  dans  leur  trajet 
aucun  OT.ngIi«n  [lym- 
phatique]."  Suchacon- 
dition  was  never  ob- 
served hy  the  writer  in 
any  of  the  white  rab- 
))its  dissected. 

Vol.  v.— 41 


The  ectal  lymphatics,  like  those  of  the  abdomen,  are 
quite  sharply  divided  into  those  of  the  right  and  those  of 
the  left  side,  although  on  both  the  dorsi-  and  ventri-me- 
son  the  vessels  interiligitate.  ■ 

The  beginning  of  many  of  the  subcutaneous  trunks  of 
the  thorax  is  likewise  from  an  oblique  zone  surrounding 
the  body  at  about  the  level  of  the  umbilicus  (Fig.  3269), 
and  there  is  a  somewhat  similar,  although  less  clearly 
defined,  limiting  zone  between  the  neck  and  thorax. 
The  collecting  trunks  extend  in  the  most  direct  manner 
to  the  axillary  lymphatic  glands  (Fig.  3269).  Part  of 
those,  however,  in  the  subclavicular  and  adjoining  pec- 
toral regions  pass  to  the  supraclavicular  glands.  This 
is  supposed  to  explain  the  involvement  of  these  glands  in 
some  cases  of  cancer  of  the  breast. ' 

Belonging  to  this  ectal  group  are  the  lym- 
phatics of  the  mammary    gland.     In  the 
male  they  are  but  little  more  developed 
than  the  surrounding  inlegument;  but 
in  the  female,  especially  in  preparation 
for  and  during  lactation,    they  are 
present  in  enormous   numbers,  and 
their  size  is  also  greatly  increased. 
Those  of  the   mammary  integu- 
^*      ment  are  especially  numerous  in 
D     the  areola,  but  it  is  in  the  gland- 
ular   substance     itself    that 
they  reach  their  highest  de- 
velopment.   From  the  sub- 
stance of  the  gland  they 
reach    the     surface     in 
four  places,  and  extend 
as   four    principal 
trunks    toward    the 
^         axilla,  but  most  oft- 
en   unite    to    form 
two    large    trunks 
before  entering  the 
axillary   glands. 
Most     authors    as- 
sign   part    of    the 
lymphatics   of   the 
breast  to  the  inter- 
nal    mammary    or 
sternal  plexus,  but 
Sappey  states  that 
the  course  is  as  de- 
scribed above. 

Besides  the  lym- 
phatics from  the 
mammary  glands, 
many  of  those  from 
the  ectal  muscles 
pass  to  the  axillary 
glands.  These 
trunks  pass  along 
the  great  pectoral 
muscles  and  the 
vasa  thoracica  lon- 
ga,  and  usually 
traverse  a  few 
small  glands  (pec- 
toral glands)  in 
their  course. 

The  lymphatics 
of  the  diaphragm 
were  discovered  by 
Rudbeck,  and  fully 
described  by  Nuck. 
They  are  among  the 
most  easily  demon- 
strated   of    any  in 


™    _i   A  onont  nt  thp  Sternum.  Parts  of  the  Bibs  and  the  Diar 
FIG.  3275.-The  Ental  or  Pleural  ^sPBOt  of  the  Sternut^^^^^  sternum;  B  to  & 

phragm,  to  show  '^e  Sternal  Plexus     WP«y-t^e"i,i^-pto,g,„,  part  of  the  central 


thTflret  nine  ribs;  L.M,tae  veni™.  p"'.  Selter'JiirpieSusof  lymphatic  glands     tlie  body,  and  from 
tendon  being  shown  at  ^  ,  1.  i.  '•  ^j' ^pi,atic  network  and  trunks  in  the  intercostal 
T  vessels .,  "SW  i"; 'J"iV,i„i  ,r,«r,rir,  of  the  ribs  to  reach  the  sternal 


and  the  connecting  vessels :  °™^";h'i  Sal  margin  of  the  ribs  to  reach  the  sternal 
spaces.    The  trunks  extend  along  the  cauaai™^^  ^^^  intercostal  p  exus 


spaces.    The  trunks  exT«uu»iu^B.----^  ^^^^^^    

glands.     These  trunks  are  directly  connnu^  diaphragm,  fli.ally  extend 

Tcf.  Fig.  3380) ;  n,  11.  vessels  on  the  p^i^a  suu  ^^^        ^^  ^^^  _._.„  ..,. 

rd'^h£rlSt«ks;1i,'|iinrrSeiv!ng  the  lymphatics  from  the  : 
ligament  of  the  UVer. 


ninth  ribs 
suspensory 


the  thinness  of  the 
diaphragm  and  the 
clearness  with 
which  the  lymphat- 
ics   may    be    fol- 
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lowed,  tliis  organ  is  a  favorite  object  for  study.  Hie 
lymphatics  extend  from  the  peritoneal  to  the  pleural 
surface,  hence  it  is  upon  the  thoracic  face  that  the  great 
trunks  are  found  (Fig.  3376).  These  are  arranged  uito 
three  paired  and  one  azygos  group.  Tlie  lympliatic 
trunks  of  the  diaphragm  practically  surround  the  whole 
organ  and  the  openings  through  it.  Prom  the  ventral 
group,  occupying  somewhat  more  than  the  ventral  halt, 
the  trunks  extend  toward  the  sternum,  travcise  a  gland 


ahout  opposite  tlie  seventh  rib,  and  then  extend  to 
the  sternal  plexus,  those  of  the  right  going  to  the 
riffht  Ivmphatic  trunk,  and  those  of  the  left  going 
to  the  thoracic  duct  (Fig.  3376).  The  azygos  group 
appears  opposite  the  xiphisternum,  and  is  represented 
by  three  glands  (supraxiphoid  of  Sappey,  anterior 
mediastinal  of  authors),  and  their  efferent  trunks. 
These  are  not  properly  diaphragmatic  lymphatics,  tor 
tliey  come  from  the  surface  of  the  liver  and  suspensory 


Fig.  3276.— The  Lymphatic  Vessels  and  (ilands  gn  the  Pleural  or  Thoracic  Aspect  of  the  Human  Diaphragm.  (Sappey,  Atlas.)  ^4,  Xlpln- 
sternum ;  B,  6,  D.  E,  F.  G,  H,  K,  5,  6, 7,  8,  S,  IO4  U.  s^nfl  IS,  ribs ;  Z-,  i,  muscular  part  of  the  diaphragm  next  the  ribs ;  M,  M,  Bulars  01 
the  diaphragm ;  N,  the  three  parts  of  the  centra!  tendon  of  the  diaphragm ;  0,  passage  for  the  postcava;  P,  oesophageal  onflce ;  y,  hiatus 
aortlcus  between  the  two  pillars  of  the  diaphragm:  '  The  glands  in  the  opening  are  In  the  abdomen  and  belong  to  the  coellac  lymphatic 
plexus.  1  and  2,  The  network  In  the  right  tad  left  dorsal  poipts  of  the  central  tendon ;  3,  3,  network  around  the  border  of  the  ventral  or 
mesal  part  of  the  central  t«'ndan ;  4, 4,  4,  glands  around  the  postcaval  opening  for  the  reception  of  part  of  the  lymphatics  of  the  ceiurai 
tendon ;  5,  5,  two  glands  at  the  oesophageal  opening,  they  receive  the  neighboring  lymplmtios ;  6,  7,  trunks  coming  from  the  dorsal  pan  01 
the  central  tendon  along  the  ptllars  of  the  diaphragm  to  enter  the  jriands  In  the  aortic  opening  at  (Q);  8,  8.  8,  fine  lymphatic  networK  01 
the  muscular  part  of  the  diaphragm ;'  9,  9,  9,  9,  lymphatic  trunks  winding  around  the  edge  of  the  diaphragm  to  enter  the  coellafi  lymphatic 
glands ;  10  and  11,  truncules  and  (trunks  extending  toward  the  sternal  plexus ;  12^  lymphatic  gland  on  the  diaphragm  near  its  ventral 
attachment  oppositethe  seventh  rib;  it  is  double  on  the  left  side;  13,  three  lymphatic  glands  ventrad  of  the  pericardium,  and  usually 
buried  in  fat.  To  them  extend  the  lymphatics  from  the  suspensory  ligament  of  the  liver ;  14,  14,  glands  of  the  sternal  plexus  recelvmg  me 
efferent  vessels  from  12  and  13  (cf.  Fig.  3275). 
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The  efferent  trunks  join  the  stur 


D_ 


ligament  (see  Liver), 
nal  plexus. 

From  the  dorsal  part  of  the  diaphragm  the  trunks  con- 
verge to  the  aortic  or  oesophageal  opening  (dorsal  group) 
and  enter  the  glands  there  situated.  Other  trunks  wind 
round  the  pillars  of  the  diaphragm  and  enter  the  abdo- 
men. As  part  of  the  glands  in,  the  aortic,  and  also  in  tlic 
ojsophageal  opening,  are  in  the  abdomen,  it  follows  thai 
part  of  the  lymphatics  starting  on  the  peritoneal  or  ab- 
dommal  side  of  the  diaphragm  extend  to  the  pleural  nr 
thoracic  side,  and  then  turn  back  through  these 
trunks  into  the  abdomen  before  finally  termi- 
nating in  the  thoracic  duct. 

The  deep  structures  of  the  thoracic  walls  aie 
drained  by  lymphatics  following  the  ml 
costal  spaces.  As  will  be  seen  by  consulti 
Figs.  3275  and  3380,  the  collecting 
trunks  form  a  half-circle,  the  vessels 
extendmg  both  toward  the  sternal  and 
toward  the  intercostal  plexus.  In  their 
course  along  the  intercostal  spaces  they 
usually  traverse  one  or  more  glands. 
Near  the  spinal  column  is  a  row  of 
glands  whose  efferent  trunks  may  ex- 
tend directly  to  the  thoracic  duct,  but 
usually  two  or  three  of  them  unite  to 
form  a  common  trunk,  which  opens 
into  the  thoracic  duct.  It  is  a  re- 
marlcable  fact  that  those  from  the  last 
three  inter- 
costal spaces 
unite  to 
form 
trunks 
on  each 
side,  which  ex 
tend  through 
the  diaphragm 
into  the  abdo 
men  to  join 
the  chyJocyst, 
instead  of  en- 
tering the  thoracic  duct  in 
the  thorax  (cf.  Fig.  3380, 
where  vessels  pass  from 
the  abdomen  to  the  tho- 
rax). 

From  the  first  few  in- 
tercostal spaces  the    col- 
lecting trunks  on  the  right 
side  pass  to  the  right  lym- 
phatic trunk;    and  from 
the  sternal  half  of  all  of 
the  spaces  the  collecting 
trunks  join  the  ster- 
nal plexus,  those  on 
the  right  extending 
therefrom     to    the 
right     lymphatic 
trunk,  and  those  on 
the  left  to  the  tho- 
racic   duct.       This 
offers  a  very  strik- 
ing   illustration  of 
the  close  connection 
between  the    right 
and  left  lymphatic 
trunks    in    man,  a 
condition    much 
more  fully  realized 
in     many     of    the 
lower    animals. 


tal  plexus,  the  greater  number  tinally  reaching  the  tho- 
racic duct. 

Waophagux.—'Vhe  lymphatics  of  the  (jesophagus  are  in 


m^ 


w 


E 


Fig.  3277.— Tracliea  and  Bronchi  Opened  on 
tne  Dorsal  Side  to  Show  the  Abundant 
Lymphatic  Network  of  the  Mucosa ;  from 
a  Child  at  Birth.  (Sappey,  Atlas.)  A, 
epiglottis ;  B,  section  of  the  cricoid  carti- 
lage to  expose  the  interior  of  the  larynx : 
C,  C,  trachea;  D,  D,  the  membranous 
portion  of  the  trachea  drawn  to  the  left, 
exposing  the  interior ;  E  and  F,  the  two 
bronchi.  1,  The  lymphatic  network  of 
the  epiglottis  ;  ,8,  %  ental  cervical  lym- 
phatic glands  (ct  plate  XLII.,  13);  sub- 
glottic network  in  the  larynx ;  this  is 
very  sparing  in  the  adult ;  4,  4,  network 
of  the  tracheal  mucosa ;  5,  5,  ental  cervi- 
cal glands  along  the  trachea  Into  which 
the  collecting  trunks  enter;  6,  6,  the  The  lymphatics  of 
lymphatic  network  In  the  bronchi ;  it  will  jjjg  gninal  canal  and 
be  seen  from  this  figure  that  the  lym-  ,  ^„_„i„-  „*  fi.p 
phatlc network  from  the  epiglottis  Into  the  tlie  muscles  oi  uie 
bronchi  Is  uninterruptedly  dense ;  In  the  back  follow  their 
adult  there  are  comparatively  few  lym-    blood  -  vessels    and 

■  phatlcs  In  the  larynx  proper  and  In  the  .,      jnterros- 

trachea;  7.  7,  bronchial  lymphatic  glands,    enter  tne  miercos 


Fig.  3?78.— Eotal  or  Subserous  Lymphatics  of  the  Dorsal  Surface  of 
the  Lungs  of  a  Child  at  Birth.  (Sappey,  Atlas.)  A,  trachea— the 
Une  points  to  the  membranous  portion ;  B,  B,  summit  or  cephalic 
lobes  of  the  two  lungs ;  D,  the  Assure  dividing  the  left  lung  Into 
two  lobes ;  B,  F,  O,  fissures  dividing  the  right  lung  into  three  lobes. 
1,  Lymphatic  network  on  the  cephalic  lobe ;  3,  2,  network  on  the 
caudal  lobe ;  network  on  the  middle  lobe  of  the  right  lung.  The 
fine  network  surrounding  and  covering  the  pulmonary  lobules  is- 
not  shown  in  this  figure. 

two  sets,  as  in  the  rest  of  the  alimentary  canal,  viz., 
those  of  the  muscularis  and  those  of  the  mucosa ;  they 
penetrate  the  muscular  wall  and  enter  the  small  glands- 
scattered  along  its  course.  The  lymphatics  are  directly 
continuous  with  those  of  the  pharynx  at  one  end  and 
with  tliose  of  the  stomach  at  the  other.  At  the  gastric 
end  the  collecting  trunks,  after  reaching  the  surface,  ex- 
tend toward  the  stomach,  and  part  of  them  traverse  the' 
oesophageal  opening  and  enter  the  glands  around  the  car- 
dia  of  the  stomach  (Plate  XLIIL).  Those  of  the  mid- 
dle region  enter  the  dorsal  (posterior)  mediastinal  glands, 
while  those  in  the  neck  join  the  internal  jugular  plexus. 
Up  to  the  present  time  the  lymphatics  of  the  muscularis 
have  been  actually  demonstrated  only  in  the  larger  domes- 
tic animals  (horse  and  ox),  but  the  probability  is  very 
strong,  that  they  exist  in  the  human  oesophageal  muscu- 
laris. 

Heart. — The  cardiac  lymphatics  are  in  two  groups-^a 
subpericardial  and  a  subendocardial  network— but  in 
both  cases  they  are  derived  from  the  muscular  substance, 
and  not  from  the  serosa.  The  ectal  or  subpericardial 
network  commences  with  the  apex  of  the  heart  and  ex- 
tends over  the  whole  surface,  but  the  larger  trunks  oc- 
cupy the  dorsal  and  ventral  grooves  or  depressions  con- 
taining the  large  cardiac  blood-vessels.  The  ental  or 
subendocardial  vessels  unite  into  collecting  trunks  which 
penetrate  the  myocardium  near  the  apex  and  near  the 
auriculo-ventricular  groove,  and  anastomose  with  the 
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ectal  lymphatics,  and  all  together  extend  to  the  groove 
between  the  auricles  and  ventricles,  and  form  an  anasto- 
mosing circle  around  the  hase  of  the  ventricles.  The 
rather  few  lymphatics  of  the  auricles  mostly  extend  tow- 


Pis.  3279.— Diagram  ol  the  Thoracic  Duct,  the  Right  Lymphatic 
Trunk,  and  the  Lymphatic  Plexuses  of  the  Human  Body.  (Alter 
Qualn.)  1,  Left  Jugular  plexus ;  3,  arch  of  the  thoracic  duct  near 
Its  entrance  into  the  angle  between  the  subclavian  and  internal 
Jugular  veins ;  3,  left  subclavian  vein ;  4,  left  axillary  lymphatic 
plexus ;  5,  the  thoracic  duct  in  the  thorax ;  6,  trunk  from  the  inter- 
costal plexus  to  the  abdomen  where  it  Joins  the  chylocyst ;  there 
should  be  a  similar  trunk  on  the  left  (cf.  Fig.  3280);  7,  lacteals-  8 
and  9,  inguinal  and  iliac  plexuses  on  the  left  and  right ;  10,  chylo- 
cyst or  chyle  receptacle ;  11,  the  sternal,  bronchial,  and  mediastinal 
plexuses ;  12,  axillary  plexus  on  the  right ;  13  and  U,  right  sub- 
clavian and  internal  Jugular  veins;    the  right  lymphatic  trunk 

I  enters  the  vein  at  the  angle  between  the  subclavian  and  internal 
Jugular,  as  does  the  thoracic  duct  on  the  left:  15,  right  lumilar 
lymphatic  plexus. 

ard  the  auriculo-ventricular  groove  and  join  the  anas- 
tomosing ring,  but  some  extend  directly  to  the  main 
trunks  along  the  two  sides  of  the  pulmonary  artery. 
From  the  anastomosing  ring  in  the  auriculo-ventricular 
groove  two  trunks  arise,  the  one  representing  the  left 
heart  extends  along  the  left  side  of  the  pulmonary  artery 
and  between  it  and  the  left  auricle  to  the  left  bronchial 
glands,  and  therefore  finally  to  the  thoracic  duct.  The 
trunk  representing  the  right  heart  follows  the  right  side 
of  the  pulmonary  artery,  and  pas.ses  between  this  vessel 
and  the  arch  of  the  aorta  to  reach  the  right  bronchial 
glands,  ultimately  to  terminate  in  the  right  common  lym- 
phatic trunk. 

JJunffs.— The  lymphatics  of  the  lungs  are  exceedingly 
numerous.  They  arise  in  the  lung  substance  between 
the  alveoli,  and  in  the  bronchial  mucosa.  Those  near 
the  surface  extend  toward  the  periphery  and  become 
subserous,  and  then  extend  to  the  root  of  the  lung  to  en 
tex  the  bronchial  glands  (Figs.  3377  and  3378)  The  en- 
tal  lymphatics  follow  the  bronchi  and  finally  after  tra- 
versing a  taw  small  glands  on  llie  bronchi  (the  so-called 
pulmonary  lymphatic  glands),  they  enter  the  bronchial 
glands.  Prom  these  glands  extend  trunks  to  the  left  to 
enter  the  thoracic  duct,  and  to  the  right  to  enter  the 
right  common  lymphatic  trunk. 
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Trachea  and  Bronchi. — As  seen  above,  the  epiglottis 
and  entire  laryngeal  opening  possess  an  almost  infinite 
number  of  lymphatics  (Plate  XLII.).  In  the  infant  this 
wealth  of  vessels  continues  throughout  the  entire  larynx, 
and  trachea  audits  branches;  but  as  age  advances  the 
lymphatics  o^  the  larynx,  commencing  at  the  level  of  the 
vocal  cords,  and  the  trachea  become  less  and  less,  until 
in  the  adult  they  are  comparatively  few;  but  in  the 
smaller  bronchi  the  abundant  lymphatic  netwdrk  per- 
sists. The  vessels  arise  in  the  mucosa  and  the  intercar- 
tilaginous  tissue,  penetrate  the  tracheal  wall,  and  are 
distributed  to  the  glands  so  abundantly  supplied  to  the 
neck  along  the  trachea  and  bronchi  (Fig.  3387). 

Thokacic  Lymphatic  Glands. — The  lymphatic 
glands  of  the  thorax  are  only  second  in  importance  and 
number  to  those  in  the  abdomen.  Within  the  thorax 
they  form  a  continuous  network,  and  are  closely  con- 
nected with  those  of  the  abdomen  on  the  one  liand,  and 
with  those  of  the  neck  on  the  other.  Those  without  the 
cavity  are  continuous  with  the  axillary  glands. 

The  pectoral  glands  ( glanduloB  lymphaticm  pectorales,  s. 
tlioracicm  superficiales)  are  situated  along  the  caudal  (in- 
ferior) border  of  the  great  pectoral  muscle,  and  some 
more  deeply  along  the  vasa  thoracica  longa.  Through 
them  pass  many  of  the  trunks  following  the  long  tho- 
racic blood-vessels,  and  many  of  those  from  the  thoracic 
region  on  their  way  to  the  axillary  lymphatic  glands. 

Within  the  thorax  there  are  several  named  groups  with 
corresponding  plexuses.  The  sternal  glands  and  plexus 
{glanduloB  lymphatieoB  8ter males,  s.  substernales,  s.  tJm-acicm 
profunda,  s.  mammariai,  s.  presiernales  ;  plexus  lymphdti- 
evs  sternalis,  a.  mammarius  internus)  commence  opposite 
the  xiphisternum  and  extend  along  the  thorax  on  each 
side  of  the  sternum  in  company  with  the  sternal  blood- 
vessels (Pig.  3375).  The  afferent  vessfels  of  this  plexus 
come  from  the  deep  abdominal  nauscles  in  the  supra- 
umbilical  region  of  the  abdomen,  the  ventral  two-thirds 
of  the  diaphragm,  part  of  the  convex  surface  of  the  liver 
through  the  suprahyoid  glands,  the  structures  in  the  in- 
tercostal spaces  in  the  ventral  part  of  the  body.  The 
afferent  vessels  usually  join  the  ventral  (anterior)  media^ 
stinal  glands,  and  with  their  trunks  pass  to  the  two  great 
common  lymph-trunks.  Sometimes  one  or  more,  or  all, 
of  the  trunks  pass  directly  to  the  great  lymph-trunks 
without  traversing  the  mediastinal  glands. 

The  intercostal  glands  and  plexus  (glandulwlymp/uaica 
intercostales ;  plexus  lymphatieus  intercostalis)  are  found 
on  each  side  of  the  thorax,  in  the  intercostal  spaces,  and 
along  the  vertebral  column.  The  afferent  vessels  are 
from  the  intercostal  structures,  the  spinal  canal,  and  the 
deep  muscles  of  the  back.  The  efferent  trunks  pass 
mostly  to  the  thoracic  duct,  but  part  of  those  on  the 
right  pass  to  the  right  lymphatic  trunk. 

The  dorsal  or  posterior  mediastinal  glands  and  plexus 
( glandulm  lympliaticm  mediastinaies  dorsales,  s.  posteriores  ; 
plexus  lympliaticus  mediastinalis  dorsnlis,  s.  posterim-)  are 
situated  along  the  thoracic  aorta  and  the  oesophagus,  in 
the  dorsal  or  posterior  mediastinal  folds.  The  afferent 
vessels  are  from  the  oesophagus,  the  dorsal  third  of  the 
diaphragm,  and  some  from  the  liver.  The  efferent  ves- 
sels enter  the  thoracic  duct,  directly,  or  join  the  bronchial 
glands. 

The  ventral  (anterior)  mediastinal  glands  and  plexus 
(glandulx  lympliaUcmmediMtinaUs  centrales,  s.  anteriorea, 
s.  gl.  I.  cardiacm  ;  plexus  lympJiaticus  mediastinals  ventra- 
lis,  s.  anterior)  are  in  the  ventral  mediastinal  fold,  and 
are  principally  concentrated  around  the  arch  of  the  aorta 
and  the  roots  of  the  great  blood-vessels.  The  glands 
called  supra-xiphoid  by  Sappey  (14  of  Pig.  3375)  are  fre- 
quently assigned  to  this  group.  The  afferent  vessels  are 
from  the  sternal  plexus,  and  through  this  many  vessels 
from  the  convex  surface  of  the  liver;  the  lymphatics  of 
the  thymus,  and,  according  to  some  authors,  the  lym- 
phatics of  the  heart.  The  efferent  vessels  either  go  to 
the  bronchial  glands  or  join  the  vessels  from  these,  and 
extend  from  the  right  half  to  the  right  lymphatic  trunk, 
and  from  the  left  half  to  the  thoracic  duct. 
The  bronchial  glands  and  plexus  (glandulm  lympfiatU^, 
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bronchiales;  plexus  lympJiaticus  broncJialis)  are  situated  in 

the  bifurcation  of  the  trachea,  and  extend  upon  the  tra- 
chea (wliere  they  are  called  tracheal  lymphatic  glands) 
'  to  the  internal  jugular  plexus,  and  others  extend  out 

along  the  bronchi  into  the  lungs  (pulmonary  lymphatic 

glands).     In  childhood  and   youtli  they  are  pink,  but 

with  advancing  age  they  become  dark  and  even  black, 

if  the  individual  has  inhaled  x  plentiful  sup 

ply  of  coal  dust  or  other  caibonaceous  mat 

ter.     These  glands  are  very  laige  and  im  ■       •" 

portant.     The  afferent  vessels   aio  fiom 

the  lungs,  and,  according  to  some  an 

thors,  the  heart,  the  bronchi   the  efTci 

ent  vessels  of  the  dorsal  mediastinal 

glands,  and    sometimes  the  vcntial 

mediastinal  glands  also.     The  efff  i 

ent  vessels   extend   from  the  left 

side  to  the   thoracic    duct 

from  the  right  to  the  right 

phatic  trunk.     Frequently 

efferent  vessels  of  the  sterni 

ventral,  mediastinal,  ani 

bronchial  glands    unite   to 

form   a    large    single    or 

multiple   trunk   {truncvs 

lympJiaticiis    broncJtmne- 

diastinalis   s.    bronclio- 

mediastinus,   s.    bron- 

cliomediasiiniciis),  T 

which    extends    to 

the  common  lym- 
phatic trunk  of  the 

right  or  left.    Such 

a    trunk    is    more 

common    on     the 

right.  On  the  left 
the  efferent  trunk.'i 
are  usually  smaller 
and  less  concen- 
trated. 

Common    Lym- 
phatic Trunks.— 
In    man    and    the 
mammals  there  are 
but    two    common 
lymphatic    trunks, 
one    on    the    right 
and  one  on  the  left 
side:      and     these 
trunks  terminate  at 
two   points  in  the 
great  veins  of  the 
neck,  usually  at  the 
junction  of  the  jug- 
ular and  subclavian 
veins— that  is,  just 
before    the    forma- 
tion of  the  brachio- 
cephalic   venous 
trunks,   or   in  ani- 
mals like  the  rabbit 
(Pig.  3287)  with  a 
right  and  left  pre- 
cava,    just    before 
the     formation    of 
these.     In  man  and 
the  higher  animals 
these  trunks  are  of 
different  length  and 
size,  and  receive  the 
lymphatics  of  very 
unequal  portions  of 
the   body,  that  on 


Z  leftlidrbeVg"  normally  much  ti^e  more  ext  -i 
In  the  lowest  mammals  the  tendency  is  '^.ery  strong  to 
equalize  these  trunks,  and  also  the  area  drained  by  them 
and  in  the  animals  below  mammals,  the  two  are  approxi 
mutely  equal. 


Thoracic  Duct  {chyloductiis,  ductus  tlwntoiaus,  s.  trun- 
cus,  s.  cdiuilifi  lymphaticus  communis  siina/ei;  s.  major,  ». 
duetvs  chyliferus,  s.  Inmbotliwacicus ;  vena  alba  tlioraais 
[Eustachius,  1564]). — Tlie  common  lymphatic  duct, 
canal,  or  trunk  of  the  left  side  collects  and  empties  into 
the  venous  system,  the  lympli  of  tlie  pelvic  limbs,  the 
reproductive  and  urinary  organs,  the  alimentary  canal, 

pancreas,  spleen, 
much  of  that  of  the 
liver,  of  the  left 
half  of  the  body 
cephalad  of  (above) 
the  umbilicus  and 
a  part  of  that  from 
the  right  half  of  the 
thoracic  wall  (FigH. 
3279  to  3387). 

In  man  the  tlio- 
lacic  duct  is  forme'd 
in  the  abdomen  op- 
posite the  tirst,  se(,-- 
ond,  or  third  lum- 
bar vertebra  by  the 
union  of  the  trunks 
of  the  lumbar  and 
mesenteric  lym- 
phatic    plexuses. 
The  caudal  end   is 
formed  by  the  union 
of  the  right  and  left 
lumbar  trunk  (trun- 
cus  lymphaticvs 
Imnhalis    dexter    et 
niniater).    The  large 
trunk  thus  formed 
is  then  increased  by 
the  addition  of  the 
unpaired    or    azy- 
gous    trunk   {trun- 
eus  intestinalis) 
from    the    stomach 
and- intestines,  part 
of  ^ '  the    liver,    the- 
spleen     and     pan- 
creas, and  the  right 
and  left  trunk  from 
the  intercostal  plex  - 
uses     (Fig.    8279). 
At    the    beginning 
of   the  duct  where 
all  these  confluents 
unite  there  is  usu- 
ally   a    marked 
dilatation,  the  chy- 
locyst,  chyle  recep- 
tacle, or  cistern  of 
Pecquet     {chylocys- 
tis,  s.  receptacwlum 
chyli,     s.     cistei~rM 
chyli).     This  is 
sometimes     absent 
in  man  as  the  con- 
fluents form  a  kind 
of  network  instead 
of  one  large  trunk. 
In    this    case    the 
thoracic     duct     is 
formed  by  the  union 
of    the    network 
without  there  being 
present     a    special 
enlargement  orchy- 
locyst.    This  condi- 
tion is  said  by  Owen  to  be  normal  in  the  marsupials  ex^ 
amtaed  by  him,  but  in  the  dog,  cat,  rabbit,  and  most  of 
Te  Wgher  ani.nals  there  is  usually  a  very  yell-marked 
chylocyst.     Prom  the  chylocyst  the  thoracic  duct  tia^ 
verses  the  diaphragm  with  the  aorta,    usually   on  the- 
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FIG.  3280.-Part  of  the  Thoradc  Duct  and  l-^^^^l^^f^^  n'TFlbtTl 
A,  vertebral  column  opposite  tbe  ^fst  W'PXtercostal  mus  -Jes  between  the  ribs; 
fifth  to  the  twelfth  ribs  i°clusiv« ;  K  ectal  in^^^^^  intercostal  lym- 

the  ental  or  internal  intercostals  have  been  r^^^^^  ^^^^^^  ^^^^^  ^^^^^^_ 

phatic  plexus ;  1 ,  the  tSoracicduct  "f-y  ^^™f'  j^^isinV  in  the  intercostal  spaces ; 
tebral  column  nearly  on  the  meson ,  A  A  tranKs  4*^4  i^rge  trunk  conveying 
3,  3, 3,  lymphatic  glands  in  "i«  ^""'B^^eStal  spa^  into  the  abdomen  and  then 
the  lymph  from  the  '^f ^  or f our intercosiai^p  leftside;  6,  6,  and  7, 

FrZ^fon'We°"?igM  an^l'eTf roS  fhl'SfJ^U™ .  spaces  to  the  thoracic  duct. 


Iiymphatlc  System. 
Iiymphatlc  System. 
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right  side,  and  extends  along  the 
thorax  mostly  on  the  right  and 
dorsal  side  of  the  aorta  until  op- 
posite the  sixth  to  the  third  tho- 
racic vertebra  it  gradually  inclines 
to  the  left,  passes  dorsad  of  the 
arch  of  the  aorta,  reaches  the  left 
side  of  the  oesophagus  which  it 
follows  for  a  short  distance,  pass- 
ing on  with  it  along  the  dorsal 
side    of    the    great    bloodvessels 
until  opposite  the  seventh  cervical 
vertebra  when  it   forms  an   arch 
something  like  the 
arch  of  the  aorta, 
curving  ventrad 
and  to  the  left  be- 
tween   the    verte- 
bral   blood-vessels 
and    the    jugular 
vein   to  terminate 
at  the  junction  of 
the    left    intei'nal 
jugular  and  the  subclavian  vein. 
The    opening    is    guarded    by  a 
double  valve,  so  that  reversal  of 
the    direction    of    the    stream    is 
avoided. 

The  thoracic  duct  differs  in 
length  with  the  length  of  the 
trunk.  The  average  in  an  adult 
is  about  40  cm. ,  and  its  diameter 
is  about  3  to  3  mm.,  it  being 
greater  near  its  origin  than  near 
its  termination.  It  in  many  cases 
divides  into  two  or  more  parallel 
and  anastomosing  vessels,  which 
finally  unite  to  enter  the  vein  to- 
gether. The  ohylocyst  is  from 
40  to  50  mm.  long  and  6  to  8  mm. 

Fig.    3381.— General  view  of   the  Lym- 
phatic S.vstem  of  the  Cat.    (.Fells  Do- 
mestica.')    (.Drawn  by  Mrs.  Gage.)    a, 
Stomach ;  b,  small  intestine ;  c,  csecum ; 
d,  large  Intestine;  e,  coeliac  axis:  /, 
superior  mesenteric  artery ;  g,  inferior 
me.senterlc  artery ;   h,  external  epigas- 
tric artery  reflected  from  the  abdominal 
wall  upon  the  thigh ;   i,  sciatic,  nerve 
,  dividing  into  the  peroneus  and  tibialis ; 
h,  saphenous  or  Internal  cutaneous  ar- 
tery ;  m,  «,  femoral  artery ;  o,  cut  edge 
of  the  abdominal  wall ;  p,  llio-lumbar 
artery;  g,  right  liidney;  r,  cut  edge  of 
the  diaphragm;  s,  thoracic   aorta;   (, 
■brachial  artery,  extending  into  the  anti- 
brachlum  as  the  radial  artery ;  u,  sub- 
clavian vein;  v,  external  .liigularvein;  lo, 
trachea.  1,  Lymphatics  from  the  ventral 
lip  and  floor  of  the  mouth  to  the  two  sub- 
maxillary lymphatic  glands.    As  shown 
In  the  flgure,  these  trunks  cros.st(]  the 
opposite  side  from  which  they  arose ;   3,  truulis  from  the  facial 
region  injected  from  the  bare  spot  on  the  snout  and  dorsal  lip^  3 
the  two  submaxillary  lymphatic  glands,  one  on  each  side  of  the 
^^\^^?k^  single  ental  cervical  gland  on  the  side  of  the  trihea 
and  next  the  carotid  artery;  into  this  enter  most  of  the  efferent 
IS^^  "'°?'  ^^?  submaxillary  lymphatic  glands;  5,  truicralyX 
pftofticMS  jMcw/arw  from  the  ental  cervical  glands  to  the  thoS 
duct  on  the  left,  and  the  right  common  ly&phaSc  trunk  on"he 
right;  6,  termination  of  the  thoracic  duct  at  the  juncton  of  the 
Z^rSTi"-?  "S,*  external  jugular  veins;   7.  lymphatics  from    he 
stomMh  to  the  crellM  glands;  h,  lymphatics  frim  the  liver  lo  a, 
coehao  g  and ;  9,  gland  near  the  duodenum  into  which  many  of  th 
duodenal  lymphatics  enter;  10,  the  two  enormous  mesenter"?  glands 
near  the  caecum,  often  called  the  glands  or  pancrer^of  A^mul  i°?,' 
™r/'„f"^f'  °V^  lymphatics  of  the  small  Intestine,  cfficum  and 
part  of  the  colon  empty.    From  these  glands  extends  the  g«"at 
trwmm  Ivrnjihaticus  intesUnalis  to  the  chyloeyst  receiving  nt 
trunks  from  the  duodenum,  liver,  and  stomach  on   ts  way -in     e 
cat,  as  shown  in  the  flgure,  the  truncus  Intestinalls  is  very  ling  a  id 
usually  sing  e,  making  it  very  easy  to  insert  a  cannula  f6r  a  stiir  * 
?v,^S,''"'J'''="°7v:  11', 'ranks  and  glands  In  the  ccecal  region  •;" 
lymphatics  from  the  colon,  then-  art!  usually  several  small  glandC 
near  the,  attachment  of  the  mesentery ;  1:J,  g  ands  in  t™mesMoton 
around  the  infenor  mesenteric  l)looa-ve.ssels ;  14,  hypogScTvm 
phatio  glands ;  15,  gland  at  the  side  of  the  external  epIgSric  blood- 
vesiels.    It  receives  the  lymphatics  from  the  abdominalwail   part 
of  the  mammary  gland  and  the  external  genitalia,  its  efferent  vS 
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in  diameter,  and  in  the  arch  near  the 
termination  there  is  sometimes,  if  not 
regularly,  found  a  dilatation  something 
like  that  shown  in  the  dog  and  the 
rabbit  (Figs.  3385  and  3287).  The  tho- 
racic duct  receives  confluent  braoches 
throughout  its  entire  course,  and  near 
the  termination  enter  the  important 
trunks  from  the  arm,  lungs,  and  head 
and  neck  (the  jugular,  subclavian,  and 
bronchomediastinal  trunks).  The  en- 
trance of  each  of  these  vessels  is  usu- 
ally guarded  by  a  paired  valve. 

Va/rieties. — There  are  sometimes  two 
ducts  —  one  opening 
into  the  right,  and  one 
into  the  left  veins  of 
the  neck.  Sometimes' 
a  single  duct  divides, 
sending  one  branch  to 
the  right  and  one  to 
the  left,  as  shown  in 
the  figure  of  the  cat 
and  rabbit  (Figs.  3383 
and  3387).  Rarely 
there  is  a  transposi- 
tion, the  left  thoracic 
duct  opening  on  the 
right.  "In  two  in- 
stances the  thoracic 
duct  has  been  seen  to 
terminate  in  the  vena 
azygos."  Multiple 
openings  into  the  veins 
are  not  uncommon  (cf 
Fig.  3288). 

Right  ccnimon  lym- 
phatic trunk  (truncus 
lymphaticus  communi* 
dexter,  «.  minor  ;    vena. 


sels  go  partly  to  the  hypo- 
gastric and    partly  to  the 
lumbar   lymphatic   glands; 
the  gland  has  been  reflected 
from    the  abdominal    wall 
with  the  external  epigastric  artery  to  the 
muscles  of  the  thigh,  it  may  represent 
the  ectal  inguinal  group  of  man ;  16,  pop- 
liteal gland  in  a  mass  of  fat  in  the  pop- 
liteal   space.     It   receives   most  of  the 
lymphatics  of  the   foot  and  cms,   and 
sends  its  efferent    trunks  between  the 
two  great  branches  of  the  sciatic  nerve 
to  follow  the  femoral  artery;  17,  trunks 
from  the  dorsum  of  the  foot,  winding 
round  the  flbular  side  of  the  cms  with 
the  external   saphenous  vein  across  the 
calf  of  the  leg  to  the  popliteal  gland,  imrt 
of    the   course   is   indicated   by  broken 
lines ;  18,  lymphatic  trunk  from  the  dor- 
sum and  tibial  side  of  the   foot  follow- 
_  ,  ing  the  saphenous  or  internal  cutaneous 

artery,  about  opposite  to  the  middle  of  the  thigh  it  anastomose* 
ireely  with  those  following  the  femoral  vessels;  19,  lymphatic 
trunks  accompanying  the  femoral  blood-vessels  and  Anally  entering 
the  lumbar  glands,  no  inguinal  glands  being  present ;  20,  lymphatic 
trunk  accompanying  the  lllo-lumbar  blood-vessels  and  entering  the 
lumbar  lymphatic  glands;  21,  lumbar  lymphatic  glands ;  23,  lumbar 
glands  into  which  pass  the  lymphatic  trunks  from  the  internal  geni- 
talia, these  are  frequently  merged  with  the  preceding;  23,  trunctat 
tj/mp/iattciw  \\imh(Ai»,  there  is  one  on  each  side,  but  frequently  the 
trunks  are  multiple,  and  the  branches  of  the  two  sides  anastomose, 
they  form  principal  constituents  of  the  chylocyst;  24,  chylocyst 
formed  by  the  junction  of  the  intestinal  and  lumbar  tmnks;  25, 
thoracic  duct,  a  small  branch  is  indicated  as  going  to  the  right  side 
Of  the  body ;  26,  lymphatic  glands  In  the  thorax,  near  the  arch  of 
the  aorUi  and  bronchi ;  27,  pectoral  lymphatic  glands  in  course  of 
the  long  thoracic  blood-vessels :  28,  lymphatics  from  the  dorsum 
of  the  mnnus  following  the  radial  nerv,e  and  cephaHc  vein,  and 
nnally  terminating  in  the  prescapular  gland.  The  course  In  the 
brachlum,  where  not  visible  in  this  view,  is  indicated  by  broken 
lines,  occasionally  one  or  more  branches  turn  at  the  elbow  to  follow 
the  bnichial  vessels  into  the  axilla;  In  this  case  they  enter  the  pec- 
toral gland  opposite  the  third  rib,  true  axillary  glands  appearing  to 
be  absent :  39,  termination  of  the  right  common  lymphatic  trank  at 
the  junction  of  the  subclavian  and  external  Jugular  vein ;  30,  pre- 
scapular g  and  receiving  the  lymphatics  of  the  arm  and  shoulder, 
and  usually  an  anastomosing  branch  from  the  jugular  trunk,  its 
efferent  vessels  join  the  jugular  trank. 
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Fig.  3283.— Ven- 
tral View  of  the 
Chylocyst  and  the 
Oreat   Lymphatic 
Trunks  and  their 
Termination  in 
the   Cat    {Fe 
Dom  estica) . 
About    natural 
size.    (Drawn  by 
Mrs.  Gage.)     a. 
Trachea ;  o,  b,  ex- 
ternal   jugular 
•  veins ;  c,  c,  inter- 
nal jugular 
veins;    d,  d, 
subclavian 
veins ;  e,  pre- 
cava,  opposite 


to  the  left;  10, 
small  gland  about 
opposite  the  head 
of  the  first  rib, 
there  Is  one  also 
on  the  left -but  It 
has  been  omitted ; 
11,  11,  pectoral 
glands  and  lym- 
phatic vessels, 
they  .follow  the 
axillary  blood-ves- 
sels after  reaching 
the  axilla  and  ter- 
niinate  directly  in 
the  arch  of  the 
thoracic   duct  on 


the  entrance  of  the  common 
trunk  of  the  sternal  veins ;  /,  /, 
subclavian  arteries ;  g,  brachio- 
cephalic artery  opposite  its  di- 
vision into  the  right  subclavian, 
the  right  and  left  carotids ;  h.  h, 
arch  of  the  aorta  and  abdominal 
aorta ;  i,  i,  cut  edges  of  the  tho- 
racic walls  and  the  ends  of  the 
ribs;  It,  It,  pllJars  of  the  dia- 
phri^^m ;  m,  coeliac  axis :  n,  su- 
perior mesenteric  artery; 

0,  0,   the  renal  arteries. 

1,  Ental  cervical  gland ; 
3,  Vruncm  lymphatieus 
jugula/rls;    3,  3,  trunk 
ani  gland  along  the  ex- 
ternal jugular  vein,  the 
trunk  is  one  of  the  effer- 
ent Vessels  from  the  lat- 
eral of  the  two  submax- 
illary lymphatic   glands 
Cct.   Fig.  3281) ;  4,  anas- 
tomosing branches    be- 
tween the  jugular  trunk 
and  the  efferents   from 
the  prescapnlar  gland; 
S,  5,  the  right  and  left 
prescapular  gland ;  6,  ter- 
mination of  the  thoracic 
duct  in  the  veins  at  the 
angle  of  the  subclavian 
and  external  jugular,  a 
short  segment  has  been 
removed  from  the  exter- 
nal jugular  to  show  more  clearly 
the  arch  of  the  terminal  part  of 
the  thoracic  duct:  7,  the  right 
common  lymphatic  trunk  at  its 
termination;  8,  lymphatic  gland 
on  the  trachea,  its  efferent  ves- 
sels extend  both  to  the  right  and 
to  the  left ;  9,  large  gland  in  the 
ventral  mediastinum  around  the 
sternal  vessels,  its  efferent  ves- 
sels extend  both  to  the  right  and 


the  left,  but  join  other 
trunks  on  the  right  be- 
fore entering  the  com- 
mon trunk ;   12,  12, 13, 
lymphatic  glands  and 
trunk  near  the  arch  of 
the  aorta,  the  efferent 
vessels  form  prominent 
constituents     of     the 
right  lymphatic  trunk ; 
13,  branch  of  the  tho- 
racic duet  turning  to 
the  right   and   Anally 
terminating     in     the 
^  „.  right  lymphatic 
r;3       trunks   U,    W, 
thoracic  duct. 
As  indicated  by 
the   cons  fric- 
tions  the 
18  valves     are 
CO  n  s  I  d  e  r  - 
ably  farther 
apart  in  the 
cephalic      half ; 
15,  1.5,  chylocyst 
on  the  right  side 
of  the  aorta  and 
extending  for  a 
considerable 
distance    into 
the  thorax;  16, 
truneus    iiites- 
tinaJis,  the  com- 
mon trunk  from 
the     stomach, 
liver,  and  Intes- 
tines   (cf.    Fig. 
32.S1).       Before 
terminating    In 
the  chylocy.st  it 
divides  into  sev- 
eral    branches, 
one    of    which 
winds  round  the 
left  side  of  the 


FIG.  3383. 


Fig.  3283.— 
Dorsal   View 
of   the  Chylo- 
cyst  and    the 
13   Great   Lym- 
phatic Trunks 
in  their  Rela- 
tion    to     the 
Blood  -  vessels 
of  the  Cat  (Fe- 
Us    Domes- 
tica).    Slight- 
ly more  than 
natural  size. 
The     blanks 
and    dotted 
lines   indicate 
the   omission 
of  a    part   of 
the   length. 
(Drawn    by 
Mrs.    Gage.)    a,  a.   Ex- 
ternal jugular  veins ;  ft,  &, 
Internal   jugular    veins ; 
c,   c,    subclavian    veins; 
(J,  precava;    e,  the  right 
and  left  subclavian   art- 
eries ;  /,  left  thyroid  axis ; 
g,  between  the  two  caro- 
tid arteries;    h,  brachio- 
cephalic  artery;    i,  i,  {, 
aorta ;  7c,  k,  upper  one  an 
intercostal,  lower  a  lum- 
bar   artery:     m,   coeliac 
axis ;  n.  superior  mesen- 
teric artery;    o,  o,  renal 
arteries.     1,  Left  jugular 
lymphatic    trunk,    bifur- 
cating   and  joining    the 
thoracic    duct;    3,    right 
jugular    trunk,    bifur- 
cating and     one  branch 
joining  the    right    com- 
mon    lymphatic     trunk, 
the  other  terminating  In- 
dependently in  the  mesal 
aspect    of   the    external 
jugular;  3, 3,  trunks  from 
the  right   and  left    pre- 
scapular glands :  4,  4,  the 
two  openings  of  the  tho- 
racic duct,  the  lateral  one 
being  at  the  junction  of 
the    subclavian   and  ex- 
ternal jugular,  the  mesal 
one    into    the    external 
jugular   about  opposite: 

5,  5,  the  two  openings  of 
the  right  lymphatic 
trunks— they  are  similar 
in  position  to  the  open- 
ings of  the  thoracic  duct; 

6,  6,  pectoral  lymphatics ; 

7,  7,  thoracic  lymphatics 
(cf.  11  and  13  of  Fig. 
3282);  8,  branch  of  the 
thoracic  duct  on  the 
ventral  side  of  the  great 
subclavian  vessels,  some- 
times the  entire  duct  Is 
on  the  ventral  side:  9,  ' 
branch  of  the  thoracic 
duct  on  the  dorsal  side 

of  the  subclavian 
blood -vessels -this  is 
the    position    of    the 
entire   duct  in  about 
three-fourths    of    the 
numerous    specimens 
examined;   10,  10, 
greatly    divided  tho- 
racic duct.    The  tho- 
racic  duct   is    never 
simple    in     the     cat 
throughout  its  whole 
course,  but    this   one 
is    more    than    com- 
monly   divided ;     11, 
11,  11,  chylocyst.    On 
the    right    is    drawn 
a  section  at  this  point 
to    show     that     the 
chylocyst    nearly  em- 
braces the   aorta;   13, 
intestinal     lymphatic 
trunk  sending    a    large 
branch  on  both  sides  of 
the  aorta    to    enter  the 
chylocyst ;  13,  left  lumbar 
trunk  greatly  divided ;  14, 
right    lumbar    lymphatic 
tmnk  anastomosing  with 
the     left    and    with    a 
branch    from    the  intes- 
tinal trunk. 
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lymphatiea  dextra).—The  right  common  lymphatic  trunk 
is  only  about  14  mm.  long,  but  is  "nearly  as  great  in  di- 
ameter as  the  thoracic  duct.  It  is  formed  by  the  con- 
fluence of  the  lymphatics  from  the  right  side  of  the  head 
{truncus  lyniphaticus  jugularis  dexter),  those  from  the 
right  arm,  shoulder,  and  breast  (truncus  lymphatidus 
aubclmius),  the  efferent  trunks  from  the  right  half  of 
the  sternal,  and  ventral  mediastinal  and  bronchial  plex- 
uses {truncus  broneliomertiastinalis  dexter).  As  stated 
above,  a  part  of  the  lymphatics  of  the  right  costal  re- 
.  glon  open  into  the  left  thoracic  duct  (Fig.  3380).  As 
on  the  left  side  there  is  a  tendency  for  the  trunk  to  ter- 
minate by  a  multiple  instead  of  a  single  opening.  Not 
infrequently,  there  is  no  true  common  trunk  formed,  but 
the  great  trunks  from  the  diflerent  regions  open  sep- 
arately. 

The  great  lymphatic  trunks  in  the  higher  mammals  con- 
form quite  closely  to  those  of  man,  but  the  termination 
varies  somewhat.  When  the  internal  jugular  is  small  it 
is  generally  near  the  junction  of  the  subclavian  and  ex- 
ternal jugular  (Pigs.  3282,  3385,  and  3387),  in  the  horse 
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Fm.  3284.— General  View  ol  the  Lympliatic  System  o(  the  Dog  (Scotch 
Terrier).    (Drawn  by  Mrs.  Gage.)    a,  Stomach;  b,  ft,  small  Intes- 
tine ;  c,  csecum ;  d,  large  Intestine ;  c,  coellac  axis ;  /,  superior  mes- 
enteric artery ;  9,  Inferior  mesenteric  artery ;  h,  epigastric  artery 
displaced  Irom  the  abdominal  wall  to  tbe  muscles  of  the  thigh ; 
t,  sciatic  nerve  and  other  popliteal  structures  brought  into  view  by 
removing  a  segment  of  the  thigh  muscles ;  (f ,  saphenous  or  Internal 
cutoneous  artery ;  m,  «,  the  femoral  artery ;  o,  cut  edge  of  the  ab- 
dominal wall;  p,  iiio-lumbar  artery;  q,  right  kidney;  r,  cut  edge 
of  the  diaphragm ;  ,1,  aorta ;  t,  brachial  artery  and  its  continuation 
as  the  radial  artery  in  the  antl-brachium ;  u,  subclavian  vein ;  v, 
external  jugular  vein ;  w,  trachea.    1,  Lymphatic  trunks  from  the 
ventral  lip  to  the  mesal  of  the  two  submaxillary  lymphatic  glands ; 
3,  lymphatic  trunks  from  the  face  and  nose,  and  dorsal  lip,  injected 
from  the  snout ;  3,  the  two  submaxillary  lymphatic  glands  with  the 
facial  vein  between  them— the  mesal  glands  of  the  two  sides  are 
connected  by  several  transverse  vessels ;  4,  ental  cervical  gland ; 
.5,  jugular  lymphatic  trunk  Anally  joining  the  thoracic  duct  on  the 
left,  the  right  lymphatic  trunk  on  the  right ;  6,  termination  of  tbe 
thoracic  duct  at  the  junction  of  the  subclavian  and  external  jugular 
veins ;  7,  coehac  glands  receiving  the  lymphatics  of  the  stomach, 
and  sending  efferent  trunks  to  the  intestinal  trunk ;  8,  lymphatic  or 
lacteal  trunks  from  the  small  intestine;  9,  two  large  mesenteric, 
glands  (so-called  glands  of  Aselllus  or  pancreas  Asellii;  from  these 
originates  the  intestinal  lymphatic  trunk,  which  is  quite  short  in 
the  dog  and  much  more  difllcult  to  inject  than  in  the  cat ;  10,  gland 
receiving  trunks  from  the  duodenum,  ileum,  and  large  intestine 
near  the  CEecum ;  11,  glands  receiving  the  lymphatics  from  the 
caecum,  and  part  of  the  large  intestine ;  12,  glands'  in  the  meso- 
colon along  the  Inferior  mesenteric  artery;  they  receive  vessels 
from  the  large  intestine,  and  the  efferent  vessels  go  to  the  chylocyst 
and  to  the  lumbar  glands ;  13,  gland  on  the  abdomen  beside  the 
external  epigasti  ic  artery ;  U.  popliteal  gland ;  15,  lymphatics  from 
the  foot,  following  the  external  or  short  saphenous  vein  around  the 
calf  of  the  leg  into  the  popliteal  gland ;  the  parts  of  the  vessels  that 
would  be  hidden  in  this  view  are  indicated  by  broken  lines ;  16,  lym- 
phatic trunk  following  the  saphenous  artery.    The  saphenous  trunk 
freely  anastomoses  with  the  trunk  following  the  femoral  artery, 
and  with  it  passes  to  the  lumbar  glands;  18,  lumbar  lymphatic 
glands ;  19,  lymphatic  trunk,  accompanying  the  ilio-lumbar  artery, 
and   terminating   in   the  lumbar  glands;   20,  lumbar  lymphatic 
trunks;  21,  chylocyst;  22,  thoracic  duct,  double  lor  a  considerable 
distance;  2S,  pectoral  lymphatic  gland  and  vessels;  34,  lymphatic 
trunks  following  the  cephalic  vein,  and  terminating  in  the  pre- 
scapular  gland.    The  course  along  the  brachium  is  indicated  by 
broken  lines,  as  the  vessels  would  not  appear  in  this  view ;  2o,  ter- 
mination of  the  right  lymphatic  trunk ;  26,  prescapular  lymphatic 
gland  of  the  right  side. 

Fig  3285  —Ventral  View  of  the  Chylocyst  and  the  Great  Lymphatic 
Trunks  in  their  Relation  to  the  Principal  Blood-vessels  of  the  Dog 
(Scotch  Terrier).  The  blanks  with  dotted  lines  in  the  cervical  re- 
gion, and  the  blank  in  the  thorax,  indicate  that  part  of  the  length 
has  been  omitted.  About  natural  size.  (Drawn  by  Mrs.  Gage.) 
a  Larynx ;  b.  trachea ;  c,  c,  the  right  and  left  external  ]ugu  ar 
veins,  with  segments  removed;  d,  d,  the  two  internal  lugular 
veins;  e,  e,  subclavian  veins;  /,  precava;  g.  g,  right  and  left  sub- 
clavian arteries ;  ft,  brachlo-cephalic  artery,  near  its  division  into 
the  subclavian  and  the  two  carotids;  lu  7c,  aorta;  m,  m,  pillars  of 
the  diaphragm;  n,n,  coellac  axis;  0,  superior  mesenteric  artery; 
V.  V,  renal  arteries.  1, 1,  Right  and  left  lateral  submaxillary  lym- 
phatic glands,  receiving  trunks  from  the  face,  nose,  and  dorsal  lip ; 
2,  2,  mesal  submaxillary  lymphatic  glands,  receiving  trunks  from 
ttie  ventral  lip ;  these  two  glands  are  connected  by  numerous  anas- 
tomoshie  and  croiing  trunks;  3,  3,  ental  cervical  glands,  receiving 
m?eflerlnts  f?oTl  alid  2 ;  4,  5,  4,  ^-1"^"'*^  t™nks  ftom  the  entel 
cervical  glands  to  the  thoracic  duct  and  nfM  common  lymphatic 
trunk-  fi  6  trunks  from  the  prescapular  glands,  only  the  rigm 
Sand 'being  shovvn;  7.  termination  of  the  thoracic  duct  on  the 

Sl"a1  surface  Of  the  eiternal  3"?"'^,^- "«"  l«J"°?rrsS'sfde  of 
int.prnal  iueular  vein.    The  arch  in  the  duct  is  on  the  dorsal  sine  01 
S?g?eatSiiviln  vessels,  and  it  arches  toward  to^ 
of  laterad  as  with  the  cat,  and  before  te™l^nating  enlarg^^^^ 
sirierahlv  ■  Into  the  enlargement  terminate  the  jugular  trunks  ana 
the  me  from  the  prescapular  gland;  the  enlargement  narrows 
mIrSlvbetOTe  entering  the  vein ;  8,  enlargement  and  ermmation 
rftter  shtlympha«™runk;  9,  9.  pectoral  glands  and  trunks;  the 
onfonielTtffinates  independently  in  the  late^^^ 
PTtpmal  iuBTilar  near  its  junction  with  the  subclavian  >  t".__f"'  ™" 
?^TcdK  is' consideribly  divided  just  ™ 

?yIt"o^X^;e;5t?lf«l?t=^^^ 

»ir^v^irrrnrtre^^^idVf|»«^^^ 

Anally  on  the  right  side  of  the  chylocyst;  13,  left  lumbar  lympnauc 
trunk ;  14,  right  lumbar  lymphatic  trunk. 
FIG.  3286.-General  View  of  tbe  Lymphatic  System  of  a  White  Babbtt^ 

{k'=e?r.S;.n''al^Ss«^^^^^ 

rcrs%'5^rd%1'ro»''a^eg«  M^ 
m,  saphenous  or  interna!  cutaneous  artery:  ",o  femoral  an«y  . 
p,cut'^edgS  .of  the  abdominal  wall;  Q.ilo-umtar^^^^^^ 
kidney;  the  Wft  has  been  omitted,  '^}^^°^^J^J^^rS-tLoTbi\  «, 
renal  artery  is  shown;  s,  cut  edge  of  the  diaptogm^  t,  aon^ 
■brachial  and  ulnar  artery ;  1),  ful'c'avian  vein ,  «>' e™rnai  1  s 
vein;  x.  trachea.    1.  Trunks  from  the  ^^htral  'iP  andj  df  o^^^ 
mouth;  2,  trunks  from  the  snout :  3,  ttV^,'*"!^™ 4,  lymphatic 
phatic  glands  on  either  side  <>f  'lie. /fc™  vessels,  *,^;    p 
glands  near  the  base  of  the  ear ;  5.  entfl  cervical  Wmpnaxic  ^^ 
I,  left  jugular  lymphatic  trunk  on  its  way  to  join  the  tnoracii 


7,  thoracic  duct  near  its  termination  in  the  vein ;  8,  coeliac  glands, 
receiving  the  lymphatics,  of  the  stomach ;  9,  9,  lacteals  from  the 
small  intestine  to  10,  the  great  mesenteric  gland  (gland  or  pancreas 
of  Aselllus);  it  gives  rise  to  two  intestinal  trunks,  which  are  short, 
small,  and  difllcult  to  inject  with  a  coarse  mass ;  11,  large  mesen- 
teric gland  receiving  the  vessels  from  the  mass  of  lymphoid  follicles 
at  the  termination  of  the  Ileum ;  12,  lymphoid  tissue,  nacculus  rn- 
tundtts,  at  Ine  termination  of  the  ileum ;  13,  gland  receiving  the 
lymphatic  trunks  from  the  vermiform  appendix  ;  14,  glands  in  the 
mesocolon  along  the  inferior  mesenteric  vessels ;  the  efferent  ves- 
sels pass  to  the  .umbar  trunks:  15,  hypogastric  or  sacral  lymphatic 
gland ;  16,  gland  on  the  abdomen  by  the  external  epigastric  vessels 
—it  has  been  displaced  with  the  artery  to  the  thigh  muscles;  17, 
popliteal  glands  receiving  vessels  from  both  sides  of  the  cms,  send- 
ing efferent  branches  between  the  peroneal  and  tibial  nerves  to 
follow  the  femoral  arterv,  and  another  to  accompany  the  Ischiadic 
artery;  18,  lymphatic  trunks  from  the  dorsum  of  the  foot,  winding 
round  the  tibial  or  outer  side  ol  the  calf  to  join  the  popliteal  gland ; 
19,  lymphatic  following  the  saphenous  artery ;  it  usually  divides 
near  the  knee,  sending  one  branch  to  the  popliteal  gland :  20,  lym- 
phatic trunk  extending  along  with  the  femoral  artery ;  it  is  formed 
by  the  intimate  anastomosis  of  those  accompanying  the  saphenous 
and  deep  femoral  arteries ;  21,  lumbar  lymphatic  glands ;  22,  subcu- 
taneous lymphatic  gland  near  the  ilio-lumbar  blood-vessels,  just  at 
the  lateral  margin  of  the  sartorius  muscle:  the  efferent  lymphatics, 
follow  the  ilio-lumbar  vessels  and  enter  the  lumbar  glands;  23, 
lumbar  lymphatic  trunks ;  the  right  one  is  much  more  divided  than 
the  left;  24,  chylocyst;  25,  thoracic  duct;  this  is  almost  invariably 
more  or  less  divided  and  Sends  out  a  considerable  branch  to  the 
right  lymphatic,  trunk;  26,  pectoral  lymphatic  glands;  27,  anast«- 


649' 


liympltatlc  System. 
Iiymphatlc  System, 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


moslng  trunks  following  the  radial  and  brachial  artery  to  the  axillary 
glands ;  28,  trunk  following  the  radial  nerve,  winding  round  the 
brachium  to  terminate  in  the  axillary  glands  also ;  the  broken  line 
Indicates  that  the  trunk  would  be  out  of  sight  in  this  view :  29, 
axillary  lymphatic  glands:  these  are  not  very  closely  connected 
with  the  axillary  vessels ;  30,  termination  of  the  right  lymphatic 
trunk. 


the  aorta :  i,  i,  cut  thoracic  wall  and  ends  of  Ave  of  the  ribs ;  ft,  h, 
aorta;  m,  m,  pillars  of  the  diaphragm;  n,  coeliacaxis;  o,  superior 
mesenteric  artery ;  p,  left  renal  artery,  the  right  not  being  shown. 
1, 1,  Two  ental  cervical  glands ;  2,  2,  efferent  trunks  of  the  ental 
cervical  glands ;  3,  3,  ectal  lymphatic  trunks  from  the  glands  near 
the  ear;  they  follow  the  external  jugular  vein  for  a  considerable 
distance,  then  penetrate  the  tissues  to  join  the  jugular  trunk ;  4,  the 
termination  of  the  thoracic  duct ;  this  is  very  ( omplex,  forming  a 
ring  around  the  jugular,  and  becoming  ampulliform,  it  terminates 
by  a  narrowed  neck  at  the  junction  of  the  external  and  internal 
jugular  veins ;  the  numerous  trunks  opening  into  the  expanded  end 
of  the  thoracic  duct,  have  their  mouths  guarded  by  a  paired  valve : 
5,  termination  of  the  right  lymphatic  trunk ;  it  is  expanded  like  the 
thoracis  duct  and  receives  many  trunks.    The  external  jugulir 
vein  is  encircled  as  on  the  left.    A  segment  of  the  vein  has  been 
removed,  better  to  show  the  pai-ts.    The  right  trunk  opens  into  the 
vein  at  the  junction  of  the  right  subclavian  and  external  jugular,  as 
is  the  usual  method  on  both  sides  in  the  dog  and  cat;  6,  6,  right 
and  left  trunks  from  the  axillary  glands ;  7,  tracheal  gland  with 
trunk  going  to  the  right ;  there  is  probably  one  going  to  the  left 
also,  as  with  the  cat ;  8,  8,  glands  in  the  thorax  sending  their  effer- 
ent trunks  to  the  corresponding  common  trunks ;   9,  9,  pectoral 
glands,  and  trunks  on  the  two  sides ;  their  efferent  trunks  unite 
with  those  from  the  axillary  glands  to  form  the  subclavian  lym- 
phatic trunk ;  10,  lymphatic  gland  on  the  right,  near  the  second  rib 
through  which  passes  the  branch  from  the  thoracic  duct  to  the  right 
lymphatic  trunk  ;  11,  branch  of  the  thoracic  duct  going  to  the  right 
side :  this  right  branch  is  a  very  frequent,  if  not  a  constant,  feature 
in  the  rabbit ;  12,  12,  thoracic  duct ;  it  is  frequently  much  more 
divided  than  is  shown  in  this  figure.    The  blank  space  near  the 
middle  indicates  that  a  part  of  the  length  was  omitted ;  13,  chylo- 
cyst;  this  is  as  in  the  dog  and  cat.  inclined  to  the  right  side  of  the 
aorta,  but  it  does  not  extend  so  far  into  the  thorax;  14,  intestinal 
lymphatic  trunk ;  this  is  small,  usually  multiple,  short,  and  difficult 
to  inject  with  a  coarse  mass;  15,  16,  the  right  and  left  lumbar 
trunks;  they  form  a  long-meshed  network,  and  In  this  specimen 
terminate  in  the  chylocyst  by  three  trunks. 


*^"l:^.?'^ir^®"'™'  ^'«^  0'  the  Chylocyst  and  the  Princinal  Tvm 
phatic  Trunks  in  their  Relation  to  the  GreM  Blood-vessefs  in  the 
White  Babbit.  (Drawn  by  Mrs.  Gage. )  »,  Trachea  ■  bl  external 
ugular  veins  connected  by  a  transverse  vessel  icfc,"  internal  lugu 
lar  veins ;  on  the  right  a  segment  is  removed  from  the  jugular 
better  to  show  the  branches  forming  the  right  lymphatic    runk- 

id'  ^ll"^"  ^°  w?^'  ^"*^""'''  l^'F '  '*'  <«•  "i«  subclavian  veins ;  "  e 
the  right  and  left  precav^;  /,/,  the  two  subclavian  arterins;  o 
brachiocephalic  artery  dividing  into  the  right  subclavian  and  the 
nght  carotid;  h,  h,  carotid  arteries,  the  left  arises  from  the  arch  of 
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Fio.  3288.— A  Pencilled  and  Silver-stained  Preparation  of  the  Normal 
Omentum  of  a  Rabbit,  to  Show  the  Delation  of  the  Blood-  and 
Lymph-vessels  to  the  Tissue  Cells.  (Klein.')  a.  Lymphatic  capil- 
lary with  the  outlines  of  its  endothelial  cells  stained  with  silver ;  6, 
small  artery  showing  spindle-shaped  endothelial  Uning,  and  two 
small  branches  to  the  left;  c,  capillary  blood-vessels ;  d,  branched 
cells  in  the  surrounding  tissue ;  c,  direct  continuation  f  the  endo- 
thelium of  a  lymph  capillary  with  branched  cells  of  the  surrounding 
tissue ;  these  cells  arc  also  attached  directly  to  the  blood  capillary : 
7,  wandering  c.t'lls. 
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Fig.  3289.— Pencilled  and  Silver-stained  Preparation  o{  the  Pleural  Aspect  of  the  Central  Tendon  of 
a  Rabbit's  Diaphragm,  to  show  Lymphatic  Capillaries  and  their  Relation  with  the  Cell  Spaces. 
(Recklinghausen.*)  Magnified  300  diameters,  b,  Beginning  of  the  lymph  capillaries  by  a 
continuity  with  the  cell  spaces ;  c,  c,  c,  cell  spaces  surrounded  by  the  dark  ground  substance. 
These  spaces  contain  cells,  lymph-canalicular  cells,  and  the  cell  processes  partly  fill  the  white 
lines  connecting  the  cell  spaces  (c/.  Fig.  3288).  d,  d,  d.  d.  Lymphatic  capillaries  with  the  ser- 
rated endothelial  cells. 


this  duct  terminates   in   the   precava,   and   in   the   ox 
usually  at  the  junction  of  the  left  jugular  and  the  pre- 
cava.   In  the  ox  also 


it  usually  traverses  a 
special  opening  in 
the  diaphragm.  In 
the  horse  the  duct  is 
dilated  at  its  termi- 
nation, as  it  is  also 
in  the  dog  and  rab- 
bit (Figs.  3385  and 
3287);  in  all  the  ani- 


mals both  trunks  tend  to  open 
by  two  or  more  mouths  (Fig. 
3383),  and  in  all  the  thoracic 
duct  sliows  a  strong  tendency 
to  conform  to  the  lymphatics  in 
general  and  break  up  into  a  kind 
of  network  instead  of  remaining 
of  considerable  size.  Sometimes 
this  network  encloses  the  aorta, 
but  more  frequently  it  assumes 
the  condition  shown  in  Pig. 
3383.  In  the  rabbit  almost  con- 
stantly, and  very  frequently  in 
the  cat,  there  is  a  branch  of  the 
thoracic  duct  extending  to  the 
right  (Pigs.  3382  and  3287). 

The  chylocyst  is  large  in  the 
dog,  cat,  and  rabbit,  and  in 
many  other  animals,  and  there 
is  a  strong  tendency  for  its  com- 
ponent trunks  (intestinal  and 
lumbal)  to  divide  before  enter- 
ing it,  so  that  it  is  formed  by 
the  union  of  a  coarse  network 
rather  than  by  a  few  simple 
vessels  (Pigs.  3382,  3283,  3285, 
and  3287). 

In  the  non -mammalia,  birds, 
reptiles,  amphibia,  and  fishes, 
the  great  trunks  are  symmetri- 
cal, that  is,  nearly  equal  on  the 
two  sides.  They  open  into  the 
great  veins  near  the  heart. 
There  is  also  a  pair  of  vessels 
opening  into  the  ischiadic  or 
other  pelvic  veins,  and  in  the 
frog  and  toad  there  is  a  lymph 
heart  on  each  great  trunk,  near 
the  opening.  In  the  non-am- 
phibian forms,  where  lymph 
hearts  are  present,  they  are  con- 
fined to  the  pelvic  region.  (See 
under  Development,  below.) 
Origin  and  Structure  of  the  Lymphatic  Vessels. 
— There  are  three  distinct  views  as  to  the  ultimate  origin 
of  the  lymphatic  vessels:  1.  That  they  are  in  direct  com- 
munication with  the  blood-vessels  at  the  periphery  by 
means  of  connecting  radicles  so  small  that  in  normal  con- 
ditions only  the  blood  plasma  can  traverse  them,  and  that 
under  pathological  conditions  these  connecting  radicles 
may  increase  sufficiently  in  size  to  admit  the  passage  of 
blood-corpuscles.  This  was  one  of  the  earliest  views,  and 
it  is  supported  by  the  fact  of  the  ready  appearance  of 
water  or  even  colored  gelatin  in  the  lymphatics  soon 
after  the  blood-vessels  were   injected.     This  was,  and 


Fig.  3290.  —Formation  of  a  Lymphatic 
Capillaryin  the  Skin  of  the  External 
Bar.  (Sappey,  Atlas.)  1,  Lymphatic 
capillary;  2  and  4,  two  minute 
branches  uniting  to  form  the  larger 
capillary :  3,  3,  3,  lacunes  or  dilata- 
tions formed  by  the  union  of  the 
minutest  lymphatic  vessels,  the  cap- 
illicules.  The  union  of  a  multitude 
of  these  lacunes  forms  a  lymphatic 
capillary.  This  is  shown  best  at  the 
lower  part  of  the  figure. 


Fio  3291  —A  Simple  Papilla  from  the  Corium  of  the  Hairy  Skin  of  the  Head,  shovFing  the  Blood- 
Vessels  and  Three  Stages  of  Lymphatic  Injection.  (Sappey,  Atlas.)  A,  A  papilla,  the  simple 
blood-capillary  loop  (1  and  2)  with  very  few  lymphatic  lacunes  (3)  and  no  sign  of  a  lymphatic 
capillary  B,  The  lymphatic  capillary  (3)  has  appeared,  and  the  lymphatic  lacunes  and  capil- 
licules  (2)  are  very  prominent,  but  the  blood-capillary  loop  (1)  is  still  evident.  C,  The  blood- 
capillary  loop  (li  is  almost  invisible  from  the  dense  network  of  lymphatic  lacunes  and  capil- 
l^ules  (2)-  the  lymphatic  capillary  (3)  is  prominent.  This  series  is  an  excellent  illustration 
of  the  strictures  that  remain  invisible  In  ordinary  preparations.  Probably  in  very  few  histo- 
logical preparations  are  more  than  half  or  one-third  of  the  structures  seen. 
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Fie.  3292,— Laoteals  of  the  Intestinal  Villi  of  the  Dog.  (Cadlat.)  a. 
Artery  extending  into  the  villi  to  form  a  capillary  network  (light 
shading);  b,  laciieal  extending  from  the  villi  into  the  submucosa 
(dark  shading);  c,  c,  blood  capillaries  in  the  villi;  d,  d,  central 
lacteal  of  the  villi.  In  one  It  forms  a  loop,  In  the  others  It  ends 
blindly;  c,  crypts  of  Lieberkiihn. 

still  is,  a  favorite  method  of  demonstrating  the  lympha- 
tics of  an  organ.  In  objection  to  the  doctrine  of  the  di- 
rect connection  of  the  two  systems  of  vessels,  it  was 


Fig.  3393.— Transection  of  a  Villus  (Mall  '■•)  in  which  the  Lymphatics 
have  been  Injected  wltd  Berlin  blue.  Tlie  blue  is  represented  by 
black  in  the  figure.  From  the  centre  fine  .streams  of  the  injecting 
mass  have  penetrated  to  the  epithelium  and  even  betvfeen  the  epi- 
thelial cells,  a,  sectional  view  of  the  epithelial  cells  with  the  lymph 
channels  in  section ;  6,  Z>,  longisections  of  the  epithelial  cells  show- 
ing the  lymph  channels  between  them. 


pointed  out  by  Hunter  that,  when  the  coarser  matters 
injected  into  the  blood-vessels  appeared  in  the  lympha- 
tics, it  was  due  to  a  breakage  somewhere  in  the  wall  of 
the  blood-vessel ;  and  further,  that  the  filling  of  the  lym- 
phatics by  injecting  water  or  gelatin  into  the  blood-veB- 


FiG.  3294.— Longisection  of  the  Teimlnal  Part  of  a  Villus  (Mall  '< )  to- 
show  the  narrow,  spiral  extension  of  the  central  lacteal,  with  ane 
branches  reaching  out  from  it  toward  the  surface.  The  epithelium 
has  been  removed  and  the  lymphatics  have  been  injected  with  Berlin 
blue  (cf.  Plate  XLIV.  and  Fig.  3293). 

sels  was  but  natural,  as  it  is  one  of  the  properties  of  the 
blood-vessels  to  allow  the  contents  to  diffuse  through 
their  walls,  and  the  lymphatics,  from  their  oiBce  as  a 
drainage  system,  take  up  the  exuded  liquid.     This  does 


Fig.  i!295.— Portion  of  the  Cisterna  Lympliatlca  Magna  of  the  Frog,  to 
show  Endothelium  and  Stomata.  (Prudden.)  a,  Ordinary  endo- 
thelial cells,  the  nuclei  not  being  shown;  b,  6,  stomata  leading 
from  the  peritoneal  cavity  into  the  dorsal  lymph  sac ;  c,  c,  germi- 
nating endothelium  surrounding  the  stomata ;  dl,  germinating  en- 
dothelia  among  the  ordinary  cell^;  these  are  frequently  called 
pseudostomata. 

not,  however,  show  how  the  exuded  liquid  gets  into  the 
lymphatics.  The  pressure  which  forces  the  plasma 
through  the  walls  of  the  blood-vessels  would  seem  rather 
to  collapse  the  lymphatics,  as  the  pressure  is  on  the 
outside.     In  a  word,  there  has  been  no  conclusive  proof 
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Fig.  3298.— Silver-stained  Peritoneal  Aspect  of  the  Cen- 
tral Tendon  ol  a,  Rabbit's  Diapbragm,  to  sbow  Stom- 
ata.  (Klein.')  I,  Lympb  channel  between  the  tendon  bundles;  s, 
s,  Ave  stotnata,  surrounded  by  germinating  endothelium  and  lead- 
ing into  the  lymph  channel  between  the  two  tendinous  bundles. 
Part  ol  the  stomata  are  open  and  part  closed ;  t,  t,  two  bundles 
ol  the  central  tendon,  between  which  is  the  lymph  channel  Into 
which  the  stomata  open.  Oyer  the  tendinous  bundles  the  endo- 
thelial covering  is  composed  of  markedly  larger  cells  than  over  the 
lymph  channel. 

given  that  there  Is  or  is  not  a  direct  connection  between 
blood-vessels  and  lymphatics. 
2.  That  there  is  a  network  of  minute  spaces  in  the  tis- 


FiG.  3297.— Peritoneal  Endothelium  from  the  Central  Tendon  of  the  Rabbit's  Diaphragm, 
to  show  the  Difference  in  the  Size  of  the  Cells,  and  the  Pseudostomata  between  them. 
(Klein.)  a,  a.  Irregular  rows  of  large  nucleated  endotheUal  cells,  corresponding  to 
underlying  tendinous  bundles;  6,  rows  of  smaller  endothelial  cells  with  numerous 
pseudostomata  between  them  (the  dark  spots) .  The  rows  of  small  cells  correspond 
to  the  lymph  channels  between  the  bundles  (cf.  Fig.  329fi). 


sues  between  and  around  tlie  individual  structural  ele- 
ments, through  which  the  diflfused  plasma  slowly  moves, 
bathing  all  the  cells  and  fibres,  giving  to  them  oxygen 
and  the  other  nutritive  elements,  and  taking  in  return 
carbon  dioxide  and  the  other  products  of  waste.  Part  of 
this  waste,  especially  the  carbon  dioxide,  diffuses  back 
into  the  blood  capillaries.  This  system  has  been  called 
juice  spaces  and  canals  by  Recklinghausen  *  and  the  lymph- 
caTialieular  system  by  Klein.''  These  minute/;hanneTs  and 
spaces  are  all  interconnected  and  continuous  with  the 


FIG,  3398.-Finerand  Coarser  Lymphatic  Network  of  th^.  Muscularis  of Jhe^^ 
Zt^Sy^m^'hlllfn^fwrktor^^^^^^^^^ 
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blood-vascular  system  tlirough  the  intercellular  cement 
and  spaces,  and  witli  the  lymphatic  vessels  in  the  same 
way,  and  further,  these  spaces  frequently,  if  not  con- 
stantly, coiltain  branched  cells,  the  cell  body  filling  the 


riG.  3299.  SurlaxM  View  of  the  Lymphatic  Network  in  tlie  Submucosa  of  the  Babbit's 
Geecum,  showing  the  Form  of  the  Network  and  the  Belation  of  the  Lymphatics  and 
Blood-vessels.  MagniBed  55  diameters.  (Drawn  by  Mrs.  Gage.)  A,  A,  Small  arteries ; 
F,  small  vein ;  C,  the  blood  capillaries  in  the  upper  part  ot  the  Ilgure ;  2,  2,  2,  2,  lym- 
phatic vessels,  (of.  Fig.  3300.)  Throughout  the  entire  figure  is  shown  the  tendency  of 
the  lymphatics  to  follow  the  blood-vessels  and  partly  to  surround  them.  The  prepara- 
tion was  made  by  injecting  Hoyer's  chrome  yellow  mass  into  the  appendix  vermiformls. 
when  it  extended  into  the  submucosa  of  the  adjoining  part  of  the  caecum  (see  Fig.  3286) . 
The  blood-vessels  were  then  injected  with  fine  red  gelatin  mass  from  the  superior  mes- 
enteric artery.  After  the  gelatin  had  cooled  the  caecum  was  distended  with  alcohol,  and 
the  preparation  flnaay  mounted  in  Canada  balsam. 


larger  spaces  and  the  processes  the  connecting  channels. 
These  cell  processes  are  often  projected  between  the  en- 
dothelial lining  of  the  capillaries,  thus  forming  the  so- 
called  pseudostomata,  and  therefore  bring  the  lymphatics 
and  blood-vessels  really  into  continuity  by  the  interven- 
ing cells  and  the  spaces  sur- 
rounding them.  This  is  well 
shown  at  e,  in  Pig.  3388. 

3.  The  third  view  is  that  of 
Sappey,  who  has  represented 
with  marvellous  clearness  the 
entire  lymphatic  system  from 
origin  to  termination.  He  be- 
lieves, and  thinlis  he  has  proved 
by  new  and  special  means  of 
research,  that  tlie  lymphatic 
system  at  its  origin  is  invari- 
ably composed  of  minute  vessels 
(capillicules)  from  1  /<  to  4  u  in 
diameter,  with  structureless 
walls,  which  extend  around  and 
between  all  the  structural  ele 
ments.  These  capillicules  are 
closed  at  the  free  end,  but  join, 
in  nearly  tlie  same  way  as  do  the 
canaliculi  of  bone,  to  form  some- 


what larger  spaces,  the  lacunes,  which  vary  from  2  ft  tO' 
8//  in  diameter,  and  like  the  capillicules  have  structure- 
less walls.  By  the  union  of  many  lacunes  the  true  lym- 
pliatic  capillaries  are  formed,  and  in  them  first  appears 
the  endothelial  lining.  Further,  al- 
though the  capillicules  around  and 
between  the  structural  elements  have 
blind  terminations,  those  connected 
with  the  blood-vessels  extend  into 
the  lumen  between  the  endothelial 
cells,  and  have  open  mouths  into 
which  the  plasma  of  the  blood  can 
freely  enter,  and  in  some  pathological 
conditions  they  may  become  so  large 
that  the  blood  corpuscles  may  pass 
through  the  capillicules  to  the  lym- 
phatic vessels.  This  view  is  in  part 
a  return  to  the  original  doctrine,  and 
it  also  differs  from  the  doctrine  of  the 
lymph-canalicular  origin  in  excluding 
the  cells  from  the  spaces  or  lacunes, 
and  in  giving  distinct  but  structureless 
walls  to  the  capillicules  and  lacunes. 

The  second  view  seems  to  the  writer 
to  be  more  in  accordance  with  the 
teachings  of  modern  biology  and  his- 
tology, by  which  the  body  is  shown 
to  be  composed  of  a  continuous  net- 
work of  interconnected  structural  ele- 
ments independent  only  in  the  form  of 
blood  corpuscles,  lymph,  and  wander- 
ing cells,  but  all  the  other  elements 
being  united  either  by  cell  cement  or 
by  delicate  protoplasmic  processes, 
and  any  spaces  left  between  the  struc- 
tural elements  being  filled  by  the  pro- 
duct of  cell  activity,  which  is  known 
as  ground  or  intercellular  substance. 
This  is  very  abundant  in  some  tissues, 
as  cartilage,  very  slight  in  amount  in 
others,  as  epithelia.  All  of  these  struc- 
tural elements  are  constantly  bathed 
with  lymph,  and  it  is  more  in  accord 
with  what  is  at  present  known  of  ab- 
sorption and  excretion  (see  articles 
Absorption,  Digestion,  and  Metctboligm) 
to  suppose  that  the  lymph  depends 
for  its  movement  in  certain  definite 
directions  upon  the  action  of  the  liv- 
ing cells  rather  than  on  merely  physi- 
cal conditions.  From  the  latest  and 
most  satisfactory  work  on  the  develop- 
ment of  the  lymphatics  (see  below)  it  would  appear  that 
the  lymphatic  system  is  a  closed  one,  and  all  passage  of 
lymph  to  it  from  the  tissues  or  vice  versa,  must  take  place 
by  diffusion  as  with  the  blood-vascular  system. 
The  readily  demonstrated  or  apparent  origin  of  the 


Fig.  3300.— Side  View  of  the  Lymphatics  and  Blood-vessels  in  the  Caecum  of  tbe  Eabbit.  (Drawn 
by  Mrs.  Gage.)  A,  A,  artery ;  F,  F,  veins ;  L,  L.  lymphatics ;  C,  villi.  This  figure  shows  the 
villus-llke  elevations  persisting  in  the  caecum  of  the  rabbit  (Hilton  ")  with  the  vascular  and 
lymph  vessels.  It  will  be  noted  that  the  artery  for  each  villus  extends  to  the  summit  and 
breaks  up  a  network  of  capillaries  which  form  a  kind  ot  mantle  or  tent.  The  lymphatics  show 
the  usual  appearance,  but  with  a  kind  of  network  in  the  villus  at  the  right.  On  the  left  the 
whole  villus  Is  present  at  the  top ;  on  the  right  the  part  toward  the  observer  has  been  removed 
from  the  two  villi. 
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enlargements,  or  even  blind  endings,  in  a  vessel  is  not 
enough  to  determine  whether  it  is  a  blood-vessel  m  a 
lymphatic,  lor  some  blood-vessels  in  muscle  (Ranvicr) 
and  in  the  dura  of  the  brain  (Key  and  Retzius)  have 
the  form  which  is  usually  considered  so  characteristic  of 
lymphatic  vessels.  The  final  test  must  be  the  connec- 
tions of  the  vessel  with  a  lymphatic  gland  or  with  iin 
undoubted  blood-vessel. 

Structure  of  Lymphatic  F«s«(!Z«.— Beginning  with  the 
lymph  capillaries  the  wall  is  composed  only  of  endotlie- 
lial  cells  arranged  mostly  in  the  form  of  a  tube.  Thc^y 
may,  however,  be  more  like  flattened  clefts,  the  walls  of 
which  are  iu  apposition  except  when  containing  lymph. 
The  lining  cells  have  sinuous  edges  (Fig.  3301).  On  the 
larger  vessels  the  lining  endothelium  has  more  elongated 
cell    outlines 
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Fig.  3301.— Eiidotbelial  Cells  from  a 
Small  Lymphatlo  CiipiUary  of  the 
Central  Tendon  of  the  Rabbit.  This 
figure  shows  well  the  characteristic 
sinuous  outlines  and  the  nuclei  of 
the  endothelial  cells.    (Pruddeu.) 


lymphatic  vessels  is  in  a  plexiform  network  of  valveless 
capillaries  of  varying  sizes  (Plates  XLII.,  XLIII  and 
XLIV.,  and  Figs.  3298  and  3299).  From  this  capillary 
network  extend  collecting  trunks  with  abundant  valve's 

(Pig.  3267).  The  serou.s 
cavities  are  likewise  di- 
rectly connected  with 
the  lymphatic  vessels 
through  the  stomata  or 
pseudostomata  (Figs 
3395-3397).  But  the 
pleuro  -  peritoneal  cav- 
ities are  not  primarily 
connected  with  the  lyni- 
phatic  system,  but  come 
to  be  so  connected  later. 
A  distinct  plexus  of 
origin  has  been  satis- 
factorily demonstrated 
in  all  the  tissues  and  or- 
gans except  the  follow- 
ing, and  in  some  of 
these,  as  the  cornea,  the 
lymph  is  known  to  cir- 
culate, although  not  in 
an  independent  net- 
work of  vessels. 

1.  The  central  and 
peripheral  nervous  sys- 
tem and  retina.  The  lymph  in  these  situations  is  either 
in  perivascular  spaces  or  in  perineural  spaces.  In  the 
optic  nerve,  however.  Key  and  Retzius  figure  a  well- 
defined  lymphatic  network. 

2.  A  lymphatic  network  has  not  been  satisfactorily 
made  out  for  bone  or  cartilage,  and  Sappey  denies  the 
presence  of  lymphatic  vessels  in  these  structures. 

3.  All  forms  of  epltlielia,  including  hair,  nails,  and 
teeth.  But  Klein  figures  and  describes  processes  of 
branched  cells  projecting  between  epithelial  cells  and 
serving  as  lymph  channels;  but  no  distinct  capillaries 
with  endothelial  walls  are  present.  (See  also  Mall,'''  and 
Fig.  3293  ) 

4.  Cornea  and,  according  to  gappey,  all  forms  of  fi- 
brous tissue,  tendons,  aponeurosis,  fascia,  and  all  serous 
membranes.  Where  a  plexus  of  origin  appears  to  be  in 
these  it  belongs  to  the  underlying  tissue.  According  to 
many  authors  the  connective  tissue  is  a  favorite  place 
for  the  origin  of  the  capillary  lymphatic  networks. 
There  is  no  doubt  of  the  presence  of  the  network,  the 
only  question  is  whether  it  belongs  to  the  connective  tis- 
sue or  to  the  surrounding  tissues. 

The  ducts  of  some  glands  (as  the  pancreas)  have  never 
yet  been  shown  to  contain  lymphatics,  although  in  the 
ducts  of  other  glands,  as  the  liver,  lymphatics  have  been 
shown  in  great  numbers. 

These  networks  or  plexuses  of  origin  show  consider- 
able variety  in  different  parts  of  the  body.  As  a  rule, 
the  lymph  capillaries  are  considerably  larger  than  the 
blood  capillaries  (Figs.  3299,  3300),  and  there  is  a  great 
tendency  to  form 
blind,  often  ampul- 
llform  enlarge- 
ments (Fig.  3300). 
In  the  villi  of 
elongated  narrow 
form,  the  origin  by 
a  blind  central  ves- 
sel is  normal,  or 
there  inay  be  a  sim- 
ple loop  ipstead 
(Fig.  3394).  In 
inan,  where  the  villi 
are  mostly  short 
and  broad,  there  is  j        -i 

a  complicated  network  something  like  the  blood  capil- 
laries, except  that  the  lacteal  capillaries  are  much  larger 
The  simple  blind  end  and  loop  are  also  seen  in  some  of 
the  more  elongated  villi.     The  presence  of  ampuUiform 


Fig.  3303.— Nucleated  Endothelial  Cells frori] 
One  of  the  Larger  Lymph  Channels  of  tbo 
Central  Tendon  of  the  Babbit's  Dia^ 
pftragm,  to  show  the  Elongated  Form  of 
the  Cells  in  the  Larger  Vessels.  Cf .  Fig. 
3301.    (Prudden.) 
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(Fig.  3303),  and 
there  progress- 
ively appear 
coats  like  those 
of  the  blood-ves- 
sels, except  that 
they  are  thinner. 
The  adventitia 
is  easily  separat- 
ed from  the  ves- 
sel, is  composed 
of  a  network  of 
fine  elastic  fibres 
and  a  few  longi- 
tudinally  ar- 
ranged muscu- 
lar fibre  cells. 
The  middle  coat 
has,  besides  the 
fine  elastic  tis- 
sue, many  cir- 
cularly arranged 
muscular  fibre 
cells.  This  cir- 
cular arrange- 
ment is  not 
strictly  adhered 
to,  especially  in 
the  thoracic 
duct.  Finally, 
the  inner  layer 
has  its  elastic 
fibres  mostly  in 
a  longitudinal 
direction,  and 
the  endothelium 
covers  the  ental 
surface.  In  the 
thoracic  duct 
there  is  usually 

a  considerable  addition  of  white  fibrous  tissue  to  the 
middle  layer,  and,  as  stated  above,  many  of  the  muscu- 
lar fibres  of  this  layer  may  be  oblique  or  even  longitu- 
dinal. In  general,  then,  the  lymphatic  vessels  agree 
with  the  veins  quite  closely  in  structure.  The  amount 
and  the  fineness  of  the  elastic  tissue  present  is  supposed 
to  exert  a  marked  influence  in  causing  the  speedy  re- 
turn of  the  vessel  to  its  normal  calibre  after  its  disten- 
tion by  the  lymph. 

Like  the  veins,  the  lymphatics  are  distinguished  by  the 
presence  of  valves ;  but  they  are  much  more  abundant, 
there  being,  for  example,  sixty  to  eighty  double  valves 
from  the  hand  to  the  axilla  (Fig.  8303).  In  examining 
a  well-injected  preparation,  it  is  very  easy  to  determine 
the  direction  of  the  lymph  stream  as  the  segments  of 
the  vessel  are  approximately  conical,  the  apex  of  the 
cone  pointing  in  the  direction  of  the  stream  (Fig.  3303). 
This  is  more  marked  in  the  smaller  than  in  the  larger 
vessels.  .  «  ,  j 

Valves  are  not  found  in  the  lymphatics  of  fishes,  ana 
are  much  less  numerous  in  the  other  groups  than  in 
mammals. 
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Fig.  3303.— Valves  of  a  Lymphatic  Trunk,  and 
a  Lymphatic  Gland  with  its  Afferent  and 
Efferent  Vessels.  (Sappey.)  A,  Lymphatic 
trunk  slit  lengthwise  and  opened  to  show  that 
the  valves  are  in  pairs— they  are  close  together 
and  they  are  at  the  level  of  the  enlargements ; 
further,  that  the  intervalvular  segments  are- 
in  general  of  a  conical  shape,  the  apex  of  the- 
cone  pointing  in  the  direction  of  the  current, 
up  in  this  figure.  B,  Lymphatic  gland ;  a,  a,  a, 
the  numerous  afferent  lymphatic  vessels ;  e, 
the  two  voluminous  efferent  lymphatics. 
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Lymphatic  Glands  or  Nodes  and  Lymphoid  Tisstjb. 
— The  lymphatic  glands  or  ganglia  or  conglobate  glands 
are  rounded  or  flattened  bodies  placed  in  the  course  of  the 
lymphatic  vessels.     These  glands  were  known  to  Hippoc- 


O.I.. 


Tig.  330i.— Diagrammatic  SectloQ  Ola  Lymphatic  Gland.  (Sliarpey.)  o,  I,  Afferent 
trunk  breaking  up  Into  several  smaller  trunks  before  entering  the  gland ;  e,  I, 
efferent  lymphatic  trunk  formed  by  the  union  of  several  smaller  trunks  emerging 
from  the  gland  (the  arrows  indicate  the  direction  of  the  current);  0,  cortical 
glandular  substance ;  cp.,  capsule  sending  septa  into  the  gland;  !.Ji.,  reticulated 
cords  of  medullary  substance  Utisshown'in  only  a  small  part  of  the  figure;  the 
entire  area  shaded  with  lines  possesses  similar  glandular  substance) ;  J.s.,  lymph 
sinus  or  chanuel ;  M,  central  or  medullary  part  of  the  gland  (it  is  directly  con- 
tinuous with  the  cortical  substance);  tr.,  trabeculse  or  fibrous  substance  continu- 
ous with  the  capsule  and  forming  a  coarse  meshwork  in  the  gland  (in  this  mesh 
Is  the  proper  gland  substance) . 


rates,  but  were  regarded  by  him  as  forming  a  part  of 
the  general  glandular  system.  Naturally  their  true  na- 
ture was  discovered  only  after  the  discovery  of  the  lym- 
phatic vessels.  In  the  higher  mammals  it  is  believed 
that  no  lymphatic  vessel  reaches  one  of  the  common  ter- 
minal trunks  without  first  traversing 
one  or  more  of  these  glands.     They  ^ 

first  appear  in  the  birds,  or  perhaps 
some  of  the  highest  reptiles,  but  lym- 
phoid tissue  is  present  in  all  the  forms ; 
and  as  the  glands  are  practically  con- 
centrations of  this  lymphoid  tissue 
their  absence  is  not  so  important  as 
might  at  first  appear.  The  glands  are 
sometimes  solitary  but  usually  are  in 
groups  or  chains ;  they  are  mostly  near 
blood-vessels,  and  so  placed  and  loosely 
attached  that  they  readily  move  aside 
to  avoid  pressure.  In  the  limbs  press- 
ure is  ;further  avoided  bj'  position  in 
the  flexures  of  the  joints.  The  glands 
vary  greatly  in  number  and  size  in 
the  different  mammals.  In  man  tliey 
reach  the  highest  number  (five  hun- 
dred to  six  hundred)  and  vary  from  a 
few  millimetres  to  two  or  more  centi- 
metres in  diameter. 

Afferent  and  Efferent  Vessels.— The 
vessel  approaching  a  gland  is  said  to 
be  afferent  or  inferrent;  the  one  leav- 
ing tlie  gland  is  called  efferent.  On 
approaching  a  gland  tlie  aft'erent  usu- 
ally breaks  up  into  several  smaller 
vessels  Avhicli  enter  the  gland  (Figs. 
-3303  and  33(^4).  After  traversing  the 
gland  the  vessels  leaving  the  surface 
unite  usually  in  larger  trunks  than  the 


afferent  vessels,  and  continue  to  the  next  gland,  where 
the  process  is  repeated,  or  the  vessel  may  terminate  in 
one  of  the  common  trunks. 
The  structure  of  the  Ivmphatic  glands  was  long  enig- 
matical. It  was  held  by  many,  and  is  still  so 
held,  that  the  gland  was  really  a  kind  of  fine 
capillary  network,  like  a  renal  glomerulus,  or 
a  rete  mirabile,  of  blood-vessels;  but  it  is 
now  quite  generally  agreed  that  a  lymphatic 
gland  consists  of  the  following  parts:  (1)  A 
fibrous  framework  forming  an  enclosing  cap- 
sule and  sending  into  the  interior  a  multi- 
tude of  anastomosing  trabecule.  The  cap- 
sule and  larger  trabeculse  may  also  contain 
muscular -fibre  cells.  (2)  Embedded  in  the 
meshes  of  this  fibrous  network  is  the  proper 
glandular  substance,  which  consists  of  lym- 
phoid tissue ;  that  is,  a  fine  network  of  branch- 
ing and  anastomosing  cells  and  fibres  con- 
taining in  their  meshes  lymphoid  corpuscles 
or  young  lymph  cells.  Near  the  surface  of 
the  gland  the  lymphoid  tissue  is  arranged  in 
quite  regular  masses  (cortical  lobes  or  aveoli) 
by  the  projecting  trabeculse  (Fig.  3304). 
This  is  the  so-called  cortical  portion,  while  in 
the  central  part  (medullary  portion)  the  lym- 
phoid tissue  is  in  more  cylindrical  masses 
(the  medullary  cylinders  or  lymphoid  cords), 
but  the  tissue  in  the  two  parts  is  directly 
continuous.  (3)  The  lymph  sinus  or  channel. 
This  is  the  path  taken  by  the  lymph  in  pass- 
ing through  the  gland  from  the  afferent  to 
the  efferent  vessels.  It  is  a  narrow  space 
filled  with  rather  coarse  retiform  tissue,  be- 
tween the  proper  glandular  substance  and 
the  fibrous  framework  (Fig.  3304,  l.s.).  The 
relations  of  this  space  may  be  clearly  un- 
derstood by  comparing  the  fibrous  frame- 
work to  a  mould  and  the  proper  glandular 
substance  to  the  material  poured  into  the 
mould  and  which,  upon  cooling,  had  shrunken 
evenly  from  the  mould  throughout  the  entire  gland, 
thus  leaving  a  narrow  space  which  would  represent 
the  lymph  channel.  The  afferent  lymph  vessel  pene- 
trates the  sheath  or  capsule  of  tlie  gland  and  pours  its 
contents  into  the  lymph  sinus.     The  lymph  then  slowly 


Fig.  3305.— Figures  of  Fresh  Preparations  of  an  CEdematoiis  Omentum  of  a  Guineif-plg  sul- 
fering  from  Chronic  Peritonitis,  to  Show  Developing  LyTuphatic  Nodules  seen  in  Optical 
Section.  (Klein.')  A,  Perilymphatic  or  IvmphangiaJ  nodule ;  o,  lymphatic  vessel ;  b, 
a  porticm  of  the  lymphangeal  nodule  on  the  side  of  the  vessel ;  c,  endothelial  wall  ol 
tlie  lymphatic  seen  in  prodle;  ci,  blood  capillary  of  the  nodule ;  6,  lymph  corpuscles  in 
the  lymphatic  vessel  (this  nodule  is  like  the  reticular  substance  forming  the  proper, 
glandular  substfince  of  the  lymphatic  glands,  and  as  seen  both  in  A  and  B  the  cells  of 
the  reticulum  are  In  direct  connecticm  with  the  endothelium  of  the  lymphatic  vessel). 
p.  An  endolymphatic  or  lymphangial  nodule  in  which  the  rectloular  tissue  is  witbin. 
Instead  of  being  on  the  side  of  the  vessel ;  a,  vein ;  h,  artery ;  c,  blood  capillaries ;  d,  ft 
lymphatic  vessel  enclosing  the  whole  system  of  blood-vessels ;  e,  reticulum  of  nucleated 
branched  cells  or  lymphoid  tissue  connected  with  the  wall  of  the  lymphatic  and  filling 
the  entire  lumen. 
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moves  along  the  labyrmthine  channels  until  it  reaches 
the  efferent  vessels,  when  it  enters  them  and  continues 
toward  the  c()mmon  lymph  trunk.  In  passing  through 
the  sinus  the  lymph  batlies  the  glandular  substance  and 
probably  scaks  into  it.  Along  the  edge  of  the  channel 
the  newly  developed  lymph  cells  enter  the  lymph  stream 
and  are  carried  along  to  the  efferent  vessel. 

Blood-vessels  are  very  abundant  in  the 
glands  and  are  I'ound  almost  exclusively  in 
glandular  substance. 
These  blood-vessels  are 
also  accompanied  by 
nerves.  In  some  glands 
the  efferent  vessels  and 
the  blood  -  vessels  are 
found  mostly  in  a  small 
depression  which,  in  an- 
alogy with  the  kidney, 
has  been  called  the  hihis. 
This  is  not  a  marked  fea- 
ture and  is  absent  in 
many  cases. 

In  infancy  and  youth 
the  glands  near  the  sur- 
face are  grayish  in  color 
while  those  in  the  interior 
of  the  body  are  pinkish. 
In  adult  and  advanceil 
life  the  glands  are  usu- 
ally somewhat  atrophied 
and  darker  in  color,  and 
those  of  the  bronchial 
plexus  are  often  dark 
brown  or  even  black. 

Lymphoid  or  adenoid 
tissue  is  like  that  described 
for  the  proper  glandular 
s\ibstance  of  the  lym- 
phatic glands;  that  is,  a 
fine  network  of  branch- 
ing and  anastomosing 
cells  or  fibres  with  the 
meshes  crowded  with 
lymphoid  cells.  Some- 
times this  tissue  is  quite 
sharply  defined,  wlien  it 
is  called  a  follicle  or  sim- 
ple lymphatic  gland ;  in 
other  situations  it  is  dif- 
fuse. The  tissue  is  abun- 
dantly supplied  with 
blood  -  vessels,  and  the 
lymphatic  vessels  on  its 
surface  and  emerging 
from  the  interior  are  in 
great  abundance  (Fie. 
3806).  The  diffuse  and 
follicular  form  of  tiie  tis- 
sue is  found  in  gi'eat 
abundance  in  the  alimen- 
tary canal  of  man  and  the  lower  animals.  In  the 
tonsils  and  the  pharyngeal  tonsil  it  is  aggregated  in  con- 
siderable masses ;  so  also  in  the  Peyerian  patches,  which 
are  simply  an  aggregation  of  lymph  nodules,  follicles, 
or  solitary  glands.  The  mucosa  of  the  vermiform  ap- 
pendix of  the  rabbit  {Fig.  3286)  is  almost  entirely  oc- 
cupied by  a  great  Peyer's  patch;  and  the  so-called  soli- 
tary glands  (Fig.  3306)  are  lymphoid  nodules  or  follicles 
with  a  dense  meshwork  pervaded  by  blood  capillarif^s 
and  filled  with  lymph  corpuscles.  They  are  surrounded 
by  a  capillary  network  which  helps  to  separate  tlu-m 
somewhat  from  the  surrounding  less  condensed  lym- 
phoid tissue  (Fig.  3306). 

Hmmblymph  Glavd-f.—BecTp  red  or  chocolate-colored 
bodies  from  1  to  20  mm.  in  diameter  with  the  general 
structure  of  lymph  glands  but  with  the  sinuses  filled 
"With  blood  instead  of  lymph. 

In  structure  the  parenchyma  of  these  glands  resembles 
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J^llL      rrl^  ™f"''^'^  (splenolymph  or  marrow-lymph 
glands)      rhe  glands  resembling  spleen  are  most  com- 
mon.    Intermediate  or  transition  forms  between  hsmo- 
lyinph  g  ands  and  the  ordinary  lymph  glands  occur 
_   lisemolympli  glands  have  been  reported  in  the  follow- 
ing animals;  Hen,  turkey,  rat,  dog,  sheep,  goat,  ox,  pig 
horse,  and  in  man.    They  occur  most  frequently  along 
tlie  great  blood-vessels,  especially  those  of  the  abdomen 
iiieyare  most  easily  found  in  the  root  of  the  mesentery 


FIG.  3306.— Lymphatic  Vessels  arising  from  a  Lymph  I'  olhcle  or  Solitary  Gland  ol  the  Large  Intestine  ot 
Man.  (Sappey,  Atlas.)  Magnifled  100  diameters  and  reduced  about  one-fourth.  1,  Lymph  lolllcle 
seen  from  the  submucosa ;  2,  2,  2,  2,  lymphatic  radicles  arising  In  the  depth  of  the  follicle  and  appearing 
on  the  surface ;  3,  3,  3,  trunklets  formed  by  the  union  ot  the  smallest  radicles ;  4,  4,  base  of  the  crypts 
of  Lieberkiihn. 


and  in  the  neighborhood  of  the  renal  and  adrenal  vessels. 
In  the  cervical  region  they  are  commonly  near  the  para- 
thyroids (Warthin  '  and  Vol.  IV.  of  this  Handbook). 

Development  op  the  Lymphatic  System. — While 
in  the  past  much  serious  study  has  been  given  to  the  de- 
velopment of  the  lymphatic  system  in  Ihe  embryo,  the 
matter  has  remained  in  a  very  unsatisfactory  condition 
until  recently.  From  the  time  when  this  system  was 
discovered  and  worked  out,  in  the  adult  it  has  been 
known  that  it  is  an  appendage  of  the  venous  system.  It 
lias  also  been  known  for  many  years  that  the  lymphatic 
system  develops  considerably  later  than  the  blood-vascu- 
lar system.  Plowever,  it  is  only  within  the  present  year 
(1902)  that  it  has  been  shown  conclusively  that  this  sys- 
tem does  not  grow  in  from  the  exterior  part  of  the  body 
and  finally  form  a  union  with  the  veins,  but  on  the  other 
hand  that  it  is  a  direct  outgrowth  of  the  nenoun  system 
(Sabin '»). 
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As  worked  out  for  the  pig  it  was  found  that  the  lym- 
phatic system  is  at  first  symmetrical  and  grows  out  from 
the  veins  at  four  points,  that  is  at 
the  junction  of  the  veins  of  the 
limbs  with  the  cardinal  \'eins, 
viz.,  at  the  junction  of  the  sub- 
clavian and  precardinal  veins  in 
tlie  base  of  the  neck,  and  in  the 
lumbar  region  at  the  junction  of 
the  sciatic  and  femoral  veins 'with 
the  post -cardinals.  Slightly  be- 
yond its  origin  from  the  vein  each 
of  the  four  original  lymph  trunks 
or  ducts  dilates  to  form  a  lymph 
sac  or  lymph  heart.  In  lower 
forms,  as  the  frog,  lymph  hearts 
contain  striated  muscle  and  are 
rhythmically  contractile;  it  has 
not  yet  been  shown,  however, 
FIG.  3307. -Diagram  ol   ^^hether  these  sacs  in  the  devel- 

the  Lymphatic  System    oping  mammal  are  contractile  or 

ol   an  Embryo   Pig  20    not. 

Ac\^F^eoaMi^''^S;\    .    As  demonstrated  in  the  follow- 
BLD,  right  lymphatic    "ig    ngures    tlie    lyjuphatics   de- 
duct; ScF,  subolavian    velop  first  in  the  cephalic  iialf  of 
If'^ltaPU':  wS   *?«  body;  the  system  is  symmet- 
body;  K,  kidney;  SF,    rical,  but  soon  the  left  side  pie- 
sciatic  vein;  FKfemor-    ponderates;  the  connection  of  the 
f^n''fJ'"orX^^n    lymphatics  with  the  veins  in  the 
heart;     TD,      thoracic    caudal   halt  of  the   body  is   soon 
duct;   PLH,  posterior   lost;    there    are   very   earlv    two 
a'  it?st°;b'eTot^ed   chylocysts,     and     two     thoracic 
that  the  lymphatic  sys-    ducts,  but  as  both  thoracic  ducts 
tem  is  symmetrical,  but   gvow  down  to    join  the   lumbar 
SttebJd^i'iTscoSS   ducts    from    the    left    side,    the 
ably   more   advanced   asj^mmetry  of  the  lymph   trunks 
than  in  the  caudal  half,    in  the  cephalic  half  of  mammals 
is  priginal  and  not  secondary.     It 
is  also  seen  that  the  lymphatics  as  they  grow  out  to  the 
periphery  are  in  a  close-meshed  network,  the  ends  of 
the    tubes    forming  the   network  ending  blindly,   and 
extending  farther  and  farther  over  the  body  by  a  con- 
tinual sprouting  of  the  tubes. 
The  lymphatic  glands  are  de- 
veloped   from  a    network    of 
lymph  vessels  by  an  ingrowth 
of    lymphoid    tissue    and    by 
the  formation  of  a  connective- 
tissue  capsule  around  the  out- 
side.     Finally    it    should    be 
stated    that     beginning    with 
Kolliker  in  1879  an  increasing 
number  of  embryologists  have 
come  to  believe  that  the  real 
origin  of  the  lymph  corpuscles 
of  the  body  is  from  the  epi- 
thelial   cells    of    the    thymus 
(Beard  "). 

Methods.  —  The  lymphatic 
vessels  are  so  thin  that  unless 
they  contain  some  liquid  or 
solid  they  are  not  visible.  One 
of  the  first  ways  of  making 
the  general  lymphatics  visible 
was  to  inject  water  or  colored 
gelatin  into  the  arteries  of  an 
organ.  The  mass  exudes  and 
fills  the  lymph  vessels ;  this  is 
especially  successful  if  the 
vein  is  tied.  The  lacteals  are 
made  evident  by  feeding  the 
animal  some  fatty  food"  like 
milk,  an  hour  or  two  before 
death. 

Vessels  of  sufficient  size  may  be  injected  eentrad  with 
starch  or  plaster-of-Paiis.  It  is  not  necessary  to  tie  the 
cannula  m  place ;  simply  pressing  upon  it  with  the  fin- 
gers is  sufllcient.     The  insertion  pf  the  cannula  is  greatly 
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Fig. 


3308.— Diagram  ct  the 
Lymphatic  System  in  an 
Embryo  Pig  'in  Mm.  Long. 
X3.  (Sabin.)  D,  Dia- 
phragm; H,  duct  to  the 
heart;  !,«,  duetto  the  lungs 
The  other  letters  as  in  the 
previous  figure.  In  this  flg- 
ure  It  is  seen  that  the  lym- 
phatics in  the  cephalic  half 
are  more  advanced  on  the 
left  than  on  the  right. 


facilitated  by  first  inserting  a  beaded  bristle  into  the  lym- 
phatic, then  by  raising  the  bristle  the  cut  in  the  vessel 
may  be  seen.    Where  the  ves- 
sels are  too  small  to  be  seen, 
very     successful     injections- 
may   be  made  by  the  punc- 
ture method.     That  is,  a  hy- 
podermic    cannula    is    con- 
nected with  a  syringe  or  a 
constant-pressure  apparatus, 
and  inserted  where  lymphat- 
ics are  supposed  to  be.     The 
cannula  is  forced    in   as    in 
ordinary    hypodermic  injec- 
tions, and  the  mass  allowed 
to  flow  or  it  is  forced  in.     If 
the  attempt  is  successful,  the 
fine  network  and   collecting 
trunks  of  a  limited  area  will 
be  injected.      The   toes   and 
the    finger-tips  of    man  are 
favorite  places  for  injection. 
In  animals  the   pads  of  the 
feet    and    the  bare  spot  on 
the  snout  are  good.     A  lym- 
phatic gland  is  always  easy 
to  inject.     For  an  injecting 
mass     mercury    was     muck 
^i»  ^K"   r'",Vr,""iS»-     r-  "■    "S'^d  by  the  older  anatomists. 
(Sabin.)    ikfP,   Mesenteric    Colored  s-elatin  was  nlsn  noorl 
plexus ;  BE,  recept  a  c  u  1  u  m    ^"'"'.^"  geiaiin  was  also  used 
and  is  now  much  more  em- 
ployed   than   mercury  as  it 
flows     readily    through    the 
lymph  glands.     An  excellent 
gelatin      mass     is     Hoyer's 
chrome  yellow:  dry  gelatin, 
15  gm. ;  water,  75  c.c.     After 
the  gelatin  is  softened  it  is 
melted  over  a  water-bath  and 
heated  to  80°  C,  then  75  c.c. 
of  a  cold  saturated  solution 
heated  to  80°  C,  is  added  to 
of  a  cold  saturated  solution 
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Fib.  3309.— Diagram  of  the  Lym- 
phatic System  in  the  Embryo 
Pig  30  Mm.  Long.  x'2. 
(Sabin.)  MP,  Mesenteric 
plexus ;  BE,  recept  a  c  u  1  u  m 
chyli  (chylocyst).  The  other 
letters  as  in  Fig.  a307.  It  will 
be  seen  that  in  this  figure  the 
chylocyst  is  double,  and  that 
the  thoracic  duct  is  also  double 
nearly  to  its  termination.  In 
this  stage  the  caudal  lymph 
sacs  have  lost  their  connection 
with  the  vein,  and  from  now 
on  the  only  connection  with 
the  vascular  system  is  through 
the  thoracic  duct  as  in  the 
adult. 


of  bichromate  of  potash, 
the  gelatin;  finally,  75  c.c 
of  acetate  of  lead  is  heat- 
ed to  80°  C.  and  added 
with  constant  stirriu.n-. 
Berlin  blue  in  gelatin  is 
preferable  for  microsco|iic 
.specimens  (Plate  XLIV 
and  Figs.  3293,  3300). 
India  ink  in  water  is  also 
of  great  service,  especially 
in  embryos.'" 

The  puncture  method 
was  used  by  Hunter,  Mas- 
cagni,  and  Cruikshank. 
Cruikshauk,  in  his  "An- 
atomy of  the  Absorbing 
Vessels"  (1790),  p.  44, 
says:  "I  have  sometimes 
injected  the  lacteals  from 
punctures  made  by  the 
side  of  the  veins  whei'e 
I  knew  they  must  be, 
though  they  were  then 
invisible  to  the  naked 
eye."  He  also  injected 
the  lymphatic  glands  bv 
puncture. 

Young  animals  are  best 
for  studying  the  lym- 
phatics, and  the  leaner 
the  animal  the  better. 
For  investigating  the  em- 
h™H°F=rn  "'^.'i"nphatics,  embryos  in  which  the 
cnlH    11^  ^'■'''*",S  ^•'■'^  I'est.     After  the  embryos  are 

cold    they   cannot   be  satisfactorily  injected   (Sabin '«). 
In  man  lymphatics  have  been  demonstrited  in  organs  in 


Fig.  3310.  -  Composite  Picture  of 
the  Spreading  of  the  Superficial 
Lymphatics  in  the  Embryo  Pig. 
(Sabin.)  A,  Area  of  lymphatics 
in  a  pig  18  mm.  long ;  B,  ai  ea  in  a 
pig  20  mm.;  C,  area  in  a  pig  30 
mm.  long,  D,  area  in  a  pig  of  40' 
mm.  long.  In  the  stages  shown 
there  are  no  lymphatics  beyond 
the  outlines  indicated. 
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the  foetus  when  they  could  not  be  in  the  adult.     Mature 
animals  ave  better  for  the  lymphatics  of  the  reproductive 
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Fig.  :j311.— Terminal  Lymphatics  ol  the  Skin  Between  the  Eye  and 
Ear  in  a  Pig  50  Mm.  Long.     X  IL    (Sabln.) 

organs ;  and,  for  the  pancreas,  an  old  man  or  animal  is 
to  be  chosen.  Simon  Henry  Gage. 
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LYMPH  NODES,  DISEASES  OF— Anatomical  Con- 
BrDBKATiONS. — The  proper  appreciation  of  the  patho- 
logical changes  met  with  in  the  lymph  nodes  presumes 
a  slight  knowledge  of  the  normal  anatomy  of  these  or- 
gans.   They  are  small,  bean-shaped   or   oval  nodules 


which  lie  in  the  course  of  the  lymphatic  vessels  and  on 
the  more  protected  portions  of  the  body,  as,  for  exam- 
ple, in  the  lateral  regions  of  the  neck,  the  axilla,  the  in- 
guinal regions,  about  the  peritoneal  and  pleural  cavities, 
and  in  the  folds  of  the  mesentery.  A  small  depression, 
known  as  the  liilus,  is  usually  present  at  one  portion  of 
the  node,  marking  the  point  of  exit  of  the  efferent  lym- 
phatics and  the  blood-vessels.  The  nodes  lie  in  a  soft 
connective  tissue  and  are  quite  freely  movable  in  the  fat 
which  often  surrounds  them.  They  are  normally  of  a 
reddish-gray  color,  and  a  cross-section  of  a  freshly  re- 
moved node  is  usually  somewhat  translucent. 

The  nodes  are  surrounded  by  a  thin,  fibrous  capsule 
containing  some  fat  tissue  and  blood-vessels,  and  occa- 
sionally a  few  smooth  muscle  iibres.  The  capsule  sends 
processes  into  the  node  which  are  known  as  trabeculse. 
The  capsule  and  the  trabeculae  send  off  fine  connective- 
tissue  fibres  into  the  substance  of  the  node,  forming  a 
delicate  network  in  the  meshes  of  which  lie  the  leuco- 
cytes forming  the  parenchyma  of  the  organ.  These  cells 
are  chiefly  of  the  variety  known  as  lymphocytes,  which 
possess  a  single  large  spherifal  nucleus  and  a  relatively 
small  amount  of  cell  body. 

The  masses  of  lymphocytes  near  the  periphery  of  the 
node  are  collected  into  nodules  known  as  the  follicles  or 
secondaiy  lymph  nodules.  They  are  surrounded  by  a  . 
lymph  sinus,  derived  from  the  division  of  the  afferent 
l}'mpliatics  into  an  anastomosing  network  of  spaces  lined 
with  flattened  endothelium.  In  the  centre  of  the  folli- 
cles a  lighter  area  can  often  be  seen  in  stained  sections, 
wliere  the  oells.are  slightly  larger  thau  in  the  periphery 
of  the  nodule  and  often  show  karyokinetic  figures.  The 
lymphocytes  are  formed  in  these  germinal  centres,  as 
they  are  called,  and  pass  from  them  to  the  periphery 
of  the  nodule,  from  which  they  are  set  free  in  the  lymph 
stream  of  the  sinus. 

In  the  centre  of  the  lymph  nodes  the  arrangement  of 
the  lymphocytes  is  somewhat  different.  They  do  not  lie 
in  masses  as  in  the  cortical  nodules,  but  are  suspended  in 
strands  in  the  connective-tissue  network  lying  between 
the  trabeculse,  and  are  called  medullary  cords.  Each 
cord  is  surrounded  by  a  lymph  sinus  which  separates  it 
from  the  trabeculse. 

The  lymph  sinuses  are  formed  from  the  afferent  lym- 
phatics, some  of  which  enter  the  node  at  the  sinus,  oth- 
ers through  the  capsule.  They  pass  to  the  periphery  of 
the  node  and  break  up  there  into  an  anastomosing  series 
of  vessels  which  pass  inward  and  surround  the  follicles 
and  the  medullary  cords,  and  finally  reunite  to  form  the 
■efferent  lymphatics  and  pass  out  at  the  liilus.  The  lymph 
sinuses  so  formed  are  lined  with  flattened  endothelium. 

The  blood-vessels  enter  chiefly  at  the  hilus  and  are  dis- 
tributed first  to  the  medullary  cords  and  theu  to  the  sec- 
ondary nodule?. 

Reticular  tissue  containing  lymphocytes  is  not  con- 
fined to  the  lymph  nodes,  but  is  found  in  the  organs  and 
especially  in  the  mucous  membrane  of  the  digestive 
tract.  The  tonsils  and  crypts  in  the  tongue,  the  solitary 
and  agminate  follicles  of  the  intestine  are  examples  of 
such  collections.  The  structure  of  these  deposits  of  lym- 
phoid tissue  varies  from  that  of  the  lymph  nodes.  The 
development  of  lymph  sinuses  and  germinal  centres  is 
much  less  complete  tha'n  in  the  nodes.  The  lymphocytes 
are  also  not  wholly  carried  off  in  the  lymph  circulation, 
but  many  of  them  wander  out  through  the  epithelial 
layer  covering  these  collections  of  lymphoid  tissue  and 
enter  the  digestive  tract. 

The  agents  which  incite  pathological  changes  in  lymph 
nodes  are  as  a  rule  carried  in  the  lymphatics  to  the  node 
and  first  enter  the  lymph  sinuses  at  the  periphery  of  the 
node.  Coarser  particles  of  foreign  matter,  such  as  dust 
or  soot,  are  often  deposited  in  this  portion  of  the  node, 
and  are  taken  up  by  the  phagocytic  endothelial  cells  of 
the  sinus.  The  same  is  true  of  the  cells  of  tumors  which 
are  found  first  in  the  periphery  of  tlie  node  where  they 
occupy  the  sinuses.  The  effects  of  bacterial  poisons  are 
often  most  marked  in  the  peripheral  portions,  though  the 
bacteria  are  usually  caught  in  the  filters  of  the  nodules  or 
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medullary  cords.  Tims,  tiiljcrculons  foci  generally  begin 
near  the  centre  of  the  node  und  may  lea^e  the  ])eripl)eral 
portions  in  a  more  or  less  normal  state. 

The  Pathological  Changes  ik  Lymph  Nodics.— P«/- 
mentation.  The  pigment  which  is  most  frequently  found 
in  lymph  nodes  is  derived  from  soot  or  coal  dust.  Sili- 
cious  material  inhaled  by  stone-cutters  or  grinders  may 
also  be  transported  to  tlie  bronchial  lymph  podes.  De- 
posits of  iron  oxide  are  found  in  the  nodes  of  iron  work- 
ers. The  pigment  may  also  be  derived  from  the  sub- 
stances used  in  tattooing,  which  are  chiefly  India  ink  and 
vermilion.  Pinallj',  the  pigment  may  arise  in  the  body 
from  the  destruction  of  the  red  blood  corpuscles,  either 
following  hemorrhage  or  produced  by  parasites,  such  as 
the  Plasmodium  malarise.  The  brown  pigment  which 
colors  the  skin  and  mucous  membranes  of  those  suffering 
from  Addison's  disease,  may  also  be  carried  to  the  lymph 
nodes. 

The  pigment  collects  first  in  the  lynijih  .sinuses  at  the 
periphery  of  the  node,  being  carried  thither  either  by  the 
lympli  stream  or  by  phagocytes.  It  may  remain  in  this 
position  either  in  the  meslies  of  the  fibrous  i-eticuluni  or 
in  the  endothelial  cells  lying  in  the  sinus.  If  tlie  amount 
of  pigment  be  very  large,  it  is  finally  carried  to  all  por- 
tions of  the  node  and  fills  the  nodules  anil  the  lymph 
•  cords. 

A  small  mount  of  pigment  may  not  cause  any  change 
in  the  structure  of  the  node,  but  large  quantities  induce 
a  chronic  hyperplasia  of  tlie  fibi'ous  tissue  which  may 
result  in  a  more  or  less  complete  destruction  of  the  cells 
and  the  reticulum  of  the  notle,  and  their  replacement  by 
dense  pigmented  connective  tissue.  This  chronic  inflam- 
mation may  involve  the  periglandular  structures  and 
give  rise  to  dense  connecti\-e-tissue  masses  about  the 
node.     Such  nodes  are  of  course  functionless. 

Atrophy.  The  lymph  nodes  of  children  are  larger  than 
those  of  adults,  so  that  a  slight  atrophy  of  these  struct- 
ures takes  place  during  life.  In  old  age  a  more  com- 
plete atrophy,  with  a  diminution  in  the  number  of  lymph- 
ocytes and  thickening  of  the  fibrous  tissue  of  the  node, 
is  a  regular  occurrence.  The  node  may  be  i-cduced  to 
a  mere  shell,  the  centre  of  which  is  filled"  with  fat  tissue  ; 
or  it  may  be  small  and  hard  and  the  fat  tissue  lie  about 
it.  Such  nodes  are  paler  than  normal  owing  to  the  in- 
crease in  the  amount  of  connective  tissue  and  to  a  dimi- 
nution in  the  blood  supply. 

Amyloid  (legeneratioii  of  the  reticulum  and  of  the  walls 
of  the  blood-vessels  may  ajipear  in  the  lymph  nodes  as  a 
pan  of  a  general  amyloid  degeneration  of  the  oi'gans  of 
the  body  following  prolonged  suppuration,  tuberculosis, 
or  syphilis,  or  it  may  be  limited  to  the  nodes.     In  the 
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FIG.  33]2.-Pif;mentat  on  of  Lymph  Node,  with  Chronic  Inflammst 
tion.  a.  Capsule;  h,  lolllcle ;  c,  dilatefl  sinus  with  phasocvte 
carrying  pigment.     (Dr.  F.  C.  Wood.)  i  ymifeotyies 

latter  case,  amyloid  degeneration  is  mast  frequently  seen 
in  the  hyperplastic  nodes  of  pseudoleukemia,  and  in 
chronic  or  tuberculous  inflammation.  In  advanced  eases 
the  fibres  of  the  reticulum  may  become  gi-eatly  swollen 
so  as  to  cause  the  parenchyma  of  the  node  to  undergo 
atrophy.     Under  such  circumstances  the  node  is  hard  and 
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transparent  and  gives  a  mahogany  brown  when  treated 
with  tincture  of  iodine.  Sections  stained  with  methyl 
violet  or  thionin  show  the  metachromatic  staining  char- 
acteristic of  amyloid  in  the  other  portions  of  the  body. 

Hyaline  degeneration  ot  the  walls  of  the  vessels  and  tlie 
reticulum  is  occasionally  seen  in  tuberculous  or  carcinom- 
atous nodes  or  in  old  age. 

Fatty  degeneration  is  seen  chiefly  in  the  lymphocytes  in 

connection  with  acute  inflammation  of  the  lymi3li  nodes. 

Fatty  infiltration  of  the  nodes  is  occasionally  seen  in 

obese  persons,  and  may  follow  the  atrophy  resulting  from 

chronic  inflammation  or  old  age. 

Calcification  of  the  nodes  is  seen  chiefly  in  old  tuber- 
culous or  suppurative  lesions  where  the  lime  salts  are 
deposited  in  the  necrotic  areas,  but  occasionally  carcinom- 
atous nodes  will  be  found  to  be  calcified,  especially  in 
slow-growing  scirrhous  carcinomata  of  the  breast,  when 
the  axillary  nodes  have  been  invaded  for  a  long  time  and 
degeneration  has  taken  ]5lafe  in  the  ti.ssue  of  the  new 
growth. 

Aniiiii(lpanisit<K  lia\'c  been  found  in  the  lymph  nodes 
in  rare  cases.  The  embryos  and  adult  worms  of  the  fila- 
ria  sanguinis  hominis  have  been  seen,  and  also  the  em- 
bryos of  the  trichina  spiralis.  Cysticercus  and  the  echi- 
nococeus  embryos  liave  also  been  seen. 

Acute  Lyntphadeniiiii.  Acute  inflammation  of  the  lym  j)h 
nodes  is  due  to  the  presence  either  of  micro-organisms 
or  of  their  toxins.  In  these  conditions  the  lymph  nodes 
are  enlarged  and  contain  a  considerable  amount  of  se- 
rum. The  capsule  is  distended  and  the  blood-vessels  are 
strongly  injected.  The  color  of  the  node  under  these 
conditions  is  a  much  darker  red  than  normal.  When  the 
condition  is  advanced,  the  node  softens  and  the  .softened 
tissue  can  easily  be  scraped  from  the  cut  surface.  Ac- 
cording to  the  microscopical  changes  whicii  take  place 
lymphadenitis  may  be  divided  into  the  hyperplastic  and 
the  exudative  forms.  In  the  hyperplastic  form  the 
changes  are  largely  due  to  a  proliferation  of  the  cellular 
elements  of  the  follicles,  of  the  endothelial  cells  of  the 
sinuses,  and  of  the  connective-tis.sue  cells  of  the  node. 
The  endothelial  cells,  especially  in  tyfhoid  fever,  can 
often  be  found  lying  free  in  the  sinuses  or  attached  to 
the  trabeculEe  and  very  much  swollen.  The  germ  ecu 
tres  may  be  large  and  may  show  numerous  mitoses  in 
the  early  stages  of  the  disease.  Later,  necrosis  of  the 
hyperplastic  tissue  is  frequently  seen  and  the  cells  cease 
to  take  any  stain.  In  other  cases  the  inflammation  is 
distinctly  suppurative,  and  in  addition  to  the  liyperplas- 
tic  changes  there  are  present  lymphocytes  and  leucocytes 
from  the  circulation,  together  with  hemorrhages  from'  the 
blood-vessels.  The  tissues  in  the  centre  of  the  node  sof- 
ten, break  down,  and  form,  in  this  way,  larger  or  smaller 
abscesses. 

In  very  severe  infections  the  inflammation  takes  on  a 
hemorrhagic  character,  and  the  sinrs  may  be  filled  with 
blood  and  a  fibrin  network  which  may  finally  extend  be- 
tween the  necrosed  cells  of  the  follicles.  The  diphtheria 
bacillus  is  usually  the  inciting  agent  in  the  production 
of  the  hemorriiagic  type  of  acute  lymphadenitis,  though 
the  typhoid  and  anthrax  bacilli  may  act  in  a  similar  man- 
ner. The  bacillus  of  plague  has  a  like  action  on  the 
lymph  nodes,  and  the  nodes  invaded  by  this  organism  are 
quite  constantly  the  site  of  extensive  hemon-liages,  due 
to  the  necrosis  of  the  walls  of  the  blood-vessels  produced 
by  the  toxin  of  this  bacillus. 

Yery  frequently  the  process  does  not  remain  confined 
to  the  node,  but  extends  to  the  perinodular  tissues,  form- 
ing a  periadenitis.  When  the  process  is  confined  to  the 
nodes,  healing  may  take  place  by  resorption  of  the  con- 
tents ot  the  necrotic  areas,  and  repair  by  the  production 
ot  fibrous  tissue ;  or,  if  these  areas  are  of  considerable  ex- 
tent, It  may  take  place  by  absorption  of  the  fluid  and 
encapsulation  of  the  dry  mass  by  fibrous  tissue.  The 
debris  remaining  often  undergoes  a  final  process  of  calcl- 
ncation. 

_  Chronic  Lywphadniiti^.  This  condition  is  character- 
ized by  chronic  hyperplasia  of  the  various  elements  of 
the  node.     It  may  be  seen  in  conditions  in  which  the 
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node  IS  subjected  to  long -continued  irritation,  eitlicr  bv 
bacteria,  or  by  toxic  substances— the  product  of  tiie  bacte- 
ria or  of  the  metabolism  of  malignant  tumors,— or  finally 
by  the  mechanical  irritation  of  particles  of  soot  or  dust 
whicli  have  been  transported  to  the  lymph  nodes  The 
general  structure  of  the  lymph  node  is  retained  The 
lymph  sinuses  are  filled  by  the  formed  (elements  resulting 
from  the  hyperplasia  of  the  endothelial  cells.  The  germ 
centres  are  often  better  marked  than  in  normal  lymph 
nodes,  and  in  case  the  process  continues  for  some  time  a 
great  increase  of  the  fibrous  tissue  takes  place. 

Tiibereulous  Inflammation.  The  tuberculous  inflam- 
mation may  occur  in  .single,  isolated  lymph  nodes  or  in 
small  groups,  or  may  be  <liffiused  through  all  the  lymph 
nodes  of  the  body.  The  macroscopical  appearance  of  a 
node  which  is  only  slightly  involved  may  not  furnish  any 
clew  to  the  changes  which  have  taken  place.  When  the 
disease  is  advanced  to  a  certain  extent,  the  node  will 
show  on  cut  section  small,  opaque,  white  areas,  a  little 
paler  than  the  surrounding  lymphoid  tissue.  In  advanced 
forms,  when  a  large  amount  of  degeneration  is  present, 
the  disease  is  easily  recognizable  by  gross  examination. 

This  type  of  inflammation  is  caused  by  the  presence  of 
tubercle  baciUi  in  the  lymph  nodes,  brought  in  avast 
majority  of  instances  by  tlie  lymph  stream  and  only 
rarelj'  through  the  l)lood-\essels. 

Several  types  of  tuberculous  inflammation  can  be  dis- 
tinguished. In  the  first,  one  finds  many  small  tubercu- 
lous nodules  which  are  situated  in  the  lymph  nodules  at 
the  periphery  of  the  node  and  in  the  lymph  cords.  The 
tuberculous  changes  begin  by  a  proliferation  of  the  flat 
endothelial  and  connective-tissue  cells  of  the  reticwlura. 
In  the  centres  of  these  nodules  cheesy  degeneration  often 
makes  its  appearance,  and  on  the  borders  of  the  cheesj' 
areas  are  often  to  be  found  large  and  small  giant  cells. 

Another  type  of  alteration  in  the  lymph  nodes  pro- 
duced by  the  tubercle  bacillus  is  a  diffuse  hyperplasia  of 
the  flat  cells  of  the  tissues  with  the  production  of  more 
or  less  •necrosis.  In  early  cases  there  may  be  no  necrosis 
and  no  giant  cells.  In  later  cases  the  necrosis  may  ex- 
tend to  the  capsule  and  the  node  may  contain  no  giant 
cells  and  no  renmants  of  the  original  structure.  Such 
nodes  may  soften  and  break  down,  and  then  discharge 
their  contents  into  the  tissues  or  into  an  organ  near  by, 
such  as  the  lung  or  the  bronchi;  or  lime  salts  may  be  de- 
posited in  the  cheesy  matter  and  the  whole  node  become 
calcified.  The  bacilli  in  these  cases  disappear  from  the 
node.  In  the  acute  cases  the  bacilli  are  found  in  the 
cheesy  masses  and  in  the  giant  cells,  which  often  contain 
large  numbers. 

In  those  nodes  in  which  the  amount  of  infection  is 
small  the  lesions  of  simple  inflammation  will  be  found  in 
the  periphery  of  the  nodes  and  around  the  tubercles. 
The  cells  of  the  follicles  and  the  sinuses  will  be  increased 
in  size,  and  there  are  often  more  or  less  swelling  of  the 
endothelial  cells  and  a  proliferation  of  the  cells  of  the 
reticulum. 

The  lymph  nodes,  which  are  most  frequently  attacked 
by  tuberculous  inflammation,  are  those  of  the  lateral  as- 
pects of  the  neck,  especially  the  submaxillary  nodes. 
The  portal  of  entry  for  the  infection  may  be  tuberculous 
changes  in  the  tonsillar  tissiies,  tuberculous  otitis,  or  a 
tuberculosis  of  the  nose,  or  the  bacilli  may  entei-  through 
carious  teeth.  It  is  possible  also  that  tubercle  bacdli  may 
pa.ss  through  the  intact  mucous  membranes  of  the  mouth 
and  the  pharynx. 

The  bronchial  nodes  come  next  in  order  in  fi-equency 
of  infection,  and  in  tuberculous  children  the  occurrence 
of  tubercles  in  these  nodes  has  been  noted  in  seventy-five 
per  cent,  of  the  cases  dying  in  hospitals.  The  infection 
is  carried  through  the  lungs  to  the  bi'onchial  nodes,  or  in 
rarer  cases  from  tuberculous  le,sions  of  the  bones  ot  the 
thorax.  The  mesenteric  nodes  are  frequently  found  to 
be  tuberculous  in  children  in  whom  the  bronchial  nodes 
have  also  become  involved.  Direct  infection  trom  the 
intestine,  without  other  tuberculous  lesions  m  the  body, 
is  probably  a  rare  occurrence. 

Scrofulous  -Enlargement.     The  chronic  enlargement  oi 
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riG.  33i;t.  -A  Portion  of  n  Tubercle  in  a 
Lympli  Node.  In  the  centre  is  a  slant  ceil 
surrounded  by  necrotic  material ;  beyond 
this  a  layer  of  endothelial  cells;  and  at  the 
periphery  the  remnants  of  one  of  the  folli- 
cles of  the  node.     (Dr.  F.  C.  Wood.) 


the  lymph  nodes  in  poorly  nourished  children,  designated 
clinically  as  "scrofulous,"  is  still  of  undelermined  nature. 
While  it  is  true  that  tubercle  bacilli  can  be  demonstrated 
in  a  considerable  proportion  of  such  nodes,  yet  it  is  also 
true  that  they  are  not  constantly  present.  Some  obser- 
vers assume  that 
we  have  two  sep- 
arate conditions, 
one  a  mild  tuber- 
culous infection, 
theotherachronic 
simple  inflamma- 
tion of  the  nodes, 
due  to  other  bac- 
teria than  the  tu- 
bercle haciUus.  It 
has  also  been  sug- 
gested that  the 
chronic  nature  of 
the  process  is  due 
to  the  low  viru- 
lence of  the  tu- 
bercle bacillus. 
Our  11  r  e  s  e  n  t 
knowledge  of  the 
variability  in  vir- 
ulence of  the  tu- 
bercle bacillus,  however,  \.s  so  incDUiplete  that  definite 
conclusions  cannot  be  deduced  and  the  question  must 
he  regarded  as  still  open  for  investigation. 

Sypldlitic  Lymphadenitis.  The  changes  produced  in 
the  lymph  nodes  by  the  poison  of  syphilis  vary  accord- 
ing to  the  stage  of  the  disease.  During  the  existence 
of  the  initial  lesion  the  neighboring  lymph  nodes  often 
show  a  simple  acute  inflammation  which  may  go  on  to 
suppuration  and  the  formation  of  a  bubo,  especially 
if  the  primary  sore  is  not  kept  clean. 

During  the  secondary  period  the  nodes  swell  and  ))e- 
eonie  hard,  but  remain  perfectly  movable.  The  increase 
in  size  is  due  chiefly  to  an  increase  in  the  number  of  lym  |  ih- 
oeytes;  but  there  may  also  be  an  increase  in  the  endothe- 
lial and  connective-tissue  cells,  and  an  infiltration  of  the 
walls  of  the  vessels  with  leucocytes.  If  the  patient  is 
treated  with  mercury,  the  cells  undergo  fatty  degenei'a- 
tion  and  absorption  and  the  node  I'eturns  to  a  normal 
condition.  If,  however,  the  inflammation  has  persisted 
for  any  length  of  time,  the  fibrous  changes  are  likely  to 
be  permanent. 

Gnnimata  may  develop  in  the  lymph  nodes  in  tertiary 
syphilis,  but  this  is  rare  and  as  a  rule  involves  onl}'  single 
nodes.  The  changes  which  take  place  resemble  morpho- 
logically those  produced  b_y  the  tubercle  bacillus.  Xi> 
bacilli  can  be  found,  however ;  giant  cells  are  not  usually 
so  abundant,  and  the  necrotic  areas  tend  to  dry  up  rather 
than  to  soften  and  break  down. 

Tumor  Formation  in  Lymph  yoiles.  The  classificntion 
of  the  tumors  found  in  lymph  nodes  is  still  incomplete. 
The  source  of  the  difiiculty  lies  in  the  fact  that  certain 
chronic  hj^perplasias  of  the  nodes  seem  to  depend  on  in- 
fectious processes,  and  others,  of  a  closely  similar  mor- 
phology, seem  to  be  independent  of  such  an  inciting  agent. 
Five  types  of  progressive,  tumor-like  enlargement  of  the 
lymph  nodes  can  be  distinguished  in  our  present  state  of 
knowledge. 

1.  Lymphadenoma— a  progressive  increase  in  the  lymph 
nodes  of  the  body  accompanied  by  anaemia.  This  condi- 
tion is  known  clinicallj'"  as  Hodgkin's  disease  or  pseudo- 
leukemia. A  group  of  nodes  such  as  those  in  the  cervical 
region  may  first  be  attacked,  and  the  process  may  ex- 
tend later  to  other  groups;  or  the  enlargement  may  begin 
simultaneously  in  all  parts  of  the  body.  The  enlargement 
is  a  simple  hyperplasia,  the  structure  of  the  nodes  being 
in  general  retained,  and  themorphological  distinctions  be- 
tween the  germ  centres,  the  follicles,  and  the  sinuses  arc 
not  entirely  obliterated  until  the  disease  is  far  advanced. 
Nodes  so  aiffected  do  not,  as  a  rule,  break  through  their 
capsules,  but  remain  discrete.  When  examined  in  a, 
fresh  condition,  these  nodes  are  found  to  be  harder  than 
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Fig.  33U.  -  Lvmpho-farcoma.  The  Inteicel  lular 
connective  tissue  is  well  developed  in  dis- 
tinction (rom  that  in  small  round-cell  sar- 
coma.   (Dr.  F.  C.  Wood.) 


normal  and  the  cut  surface  is  pale  as  compared  to  the  gray 
color  of  a  normal  node.  There  is  no  tendency  to  necrosis. 
There  may  be  hyperplasia  of  the  lymph  nodules  in  the 
organs,  such  as  the  liver,  spleen,  and  kidney,  and  in  the 
walls  of  the  intestine;  but  diffuse  infiltration  of  the  vis- 
cera with  lym- 
phocytes is  not 
seen.  The 
changes  in  the 
blood  are  those 
of  a  severe  anaj- 
mia  of  a  chloro- 
tictype.without 
increase  in  the 
number  of  leu- 
cocytes. Pin- 
kvts  has  recently 
claimed  that  all 
cases  of  Hodg- 
kin's  disease 
show  a  relative 
1  ymphocytosis, 
but  this  has  not 
been  proven  and 
the  cases  which 
the  writer  has 
been  able  to  observe  have  sliown  no  such  change.  Death 
is  usually  due  to  some  inteicurrent  condition  or  to  the 
mechanical  action  of  the  tumoi's— as,  for  exami)le,  com- 
pression of  the  trachea. 

3.  Tuberculous  hyperplasia  of  a  smaller  or  larger  num- 
ber of  nodes.  A  number  of  cases  have  been  described 
which  ran  a  clinical  course  exactly  similar  to  that  of  Hodg- 
kin's  disease,  but  showed  on  autopsy  either  nodes  with  a 
large  amount  of  necrosis  and  tubercle  tissue,  or  a  simple 
hyperplasia  of  the  nodes  without  any_  morphological  tu- 
beicles  in  these  nodes.  Tubercle  bacilli  can  be  demon- 
strated by  staining  or  bj'  animal  inoculations.  The  blood 
of  such  cases  shows  the  anesmia  characteristic  of  Hodg- 
kin's  disease.  Pinkus  claims,  however,  that  a  relative 
lymphocytosis  is  not  present  in  tlie  tuberculous  cases. 

3.  Hyperplasia  of  the  lymph  nodes  in  connection  with 
either  lymphatic  or  myelogenous  leukssmia.  Such  hy- 
perplasia is  of  more  or  less  constant  occurrence,  espe- 
cially in  the  lymphatic  types,  but  tlie  enlargement  rarely 
reaches  the  extent  seen  inHodgkin's  disease.  The  ex- 
amination of  tlie  blood  reveals  the  nature  of  the  disease. 
The  nodes  may  be  simply  hyperplastic,  with  a  great  in- 
crease in  the  number  of  lympliocytes  and  a  loss  of  the 
characteristic  morphology,  as  is  seen  in  Ij'mphatic  leukfe- 
mia,  or  the  nodes  may  show  alterations  known  as  myeloid 
degeneration  in  cases  of  myelogenous  leukaemia.  This 
change  consists  in  the  appearance,  in  the  lymph  node, 
of  structures  found  under  normal  conditions  in  the  bone 
marrow  only.  These  are  the  myelocytes  or  characteristic 
cells  of  the  marrow,  with  the  granulations  proper  .to  the 
three  t3'-pes  which  are  found  in  that  situation.  These 
myelocytes  are  deposited  in  the  node  and  there  prolifer- 
ate, forming  small  masses  of  a  structure  strikingly  diiler- 
ent  from  that  of  normal  lymphoid  tissue  with  its  small 
non-granular  cells.  The  nodes  in  the  acute  forms  of 
lymphatic  leukemia  often  show  hemorrhagic  areas ;  these 
are  less  common  in  the  chronic  leuksemias. 

4.  Lymphosarcoma.  This  form  of  piimary  new 
growth  arising  in  lymph  nodes  is  distinguished  from  the 
tumors  formed  in  Hodgkin's  disease  by  the  fact  that  it 
does  not  retain  the  normal  morphology  of  the  node  but 
rapidly  proliferates  and  breaks  through  the  capsule  to 
infiltrate  the  surrounding  tissues  and  to  form  metasta- 
ses in  other  portions  of  the  body.  The  tumors  show  a 
marked  tendency  to  degenerate  and  soften  at  their  cen- 
tres. Another  point  of  differentiation  between  lympho 
sarcoma  and  the  hyperplasias  of  the  lymph  nodes  is  in  the 
large  amount  of  connective-tissue  reticulum  between  the 
cells  of  the  former.  This  also  aids  in  differentiating  these 
tumors  from  the  small  round-celled  sarcomata  in  which 
the  connective-tissue  reticulum  is  small  in  amount,  or  en- 
tirely absent  in  portions  of  the  growth. 


The  lymphosarcomata  may  involve  only  a  group  of 
nodes,  or  a  number  of  nodes  in  different  portions  of  the 
body  may  enlarge  simultaneously  and  by  their  metas- 
tases give  rise  to  a  general  sarcomatosis  with  a  diffuse 
infiltration  of  the  tissues  of  the  body,  especially  those  of 
the  liver  and  kidney. 

5.  Sarcoma.  Primary  sai'comata  of  the  lymph  nodes 
are  rare.  They  must  not  be  confused  with  the  lympho- 
sarcomata which  usually  involve  a  number  of  nodes 
simultaneously  and  diffusely  infiltrate  the  organs  of  the 
body.  The  true  sarcomata  are  confined  as  a  rule  to  a 
single  node,  soon  break  through  the  capsule,  and  form 
nodular  metastases  by  the  transfer  of  tumor  particles 
through  the  medium  of  the  blood  current,  but  they  do 
not  as  a  rule  involve  other  lymph  nodes. 

The  types  of  sarcomata  which  have  been  described  as 
arising  from  lymph  nodes  are:  spindle-celled  sarcoma, 
with  more  or  less  fibrous  tissue;  melanosarcoma ;  angio- 
sarconia;  and  round-celled  sarcoma;  the  last  being  often 
indistinguishable  from  the  true  lymphosarcoma.  Ziegler 
figures  an  alveolar  sarcoma  of  a  lymph  node. 

Endothelial  tumors  have  been  described  as  arising  iii 
lymph  nodes,  but,  inasmuch  as  the  morphology  is  always 
suggestive  of  carcinoma,  it  is  probable  that  the  cases  re- 
ported have  been  due  to  the  invasion  of  a  node  from  some 
internal  carcinoma  whose  existence  was  not  observed. 

The  writer  has  in  his  po.ssession  two  tumors  from  the 
region  of  the  neck,  one  of  which  is  morphologically  an 
endothelioma  of  the  cylindromatous  type,  the  other  an 
alveolar  sarcoma  derived  apparently  from  the  large  endo- 
thelial cells  of  the  trabeculae.  It  is  jsossible,  however, 
that  both  of  these  growths  are  congenital  remains  from 
some  of  the  glandular  structures  in  the  neck,  aMd  that  the 
lymphoid  tissue  which  they  contain  is  merely  the  lym- 
phoid tissue  so  often  seen  about  the  congenital  cysts  and 
ducts  of  the  cervical  region. 

Secondary  invasion  of  the  lymph  nodes  by  sarcomata 
is  rare.  The  tumor  particles  reach  the  nodes  through  the 
blood-vessels  as  a  rule,  and  spread  diffusely  throughout 
the  lymphoid  tis.sue.  Such  metastases  occur  most  fre- 
quently in  certain  types  of  sarcoma,  notablj^  the  small 
round-celled  and  the  melanotic  forms.  In  central  sarco- 
mata of  the  bone  the  regional  lymph  nodes  are  fre- 
quently invaded. 

6.  Carcinoma.  Cai'cinoma  of  the  lymph  nodes  is  al- 
ways secondary  to  a  tumor  of  such  portions  of  the  body 
as  contain  epithelium.  Such  secondary  invasion  of  lymph 
nodes  by  the  cells  of  epithelial  new  growths  takes  place 
through  the  afferent  lymphatics;  and  the  cells,  therefore, 
are  first  deposited  in  the  lymph  vessels  and  the  sinuses  at 
the  periphery  of  the  node.     In  very  early  cases  the  cells 


^SJi'^iiiU: 


FIG.  331.').— Invasion  ot  a  Lymph  Node  with  the  Cells  of  a  Carcinoma. 
The  peripheral  lymphatics  and  a  portion  onlv  of  the  sinus  are  in- 
volved.   (Dr.  F.  C.  Wood.) 

of  the  tumor  may  be  confined  to  these  points  and  not  in- 
vade the  follicles  or  cords.  The  tumor  cells  may  attach 
themselves  to  the  walls  of  the  lymphatics  and  grow  over 
the  surface  of  the  endothelial  cells  lining  these  vessels, 
giving  rise  to  an  appearance  which  has  been  erroneously 
interpreted  as  a  new  formation  of  carcinoma  cells  from 
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-tlic  endothelial  cells  of  the  vessel  walls.  The  sinuses  may 
hii  partially  or  wholly  tilled  with  the  large  cells  of  the 
new  growth,  which  can  be  distinguished  from  the  sinus 
•endothelium  by  the  more  regular  outline  of  the  cell  and 
the  abundant  chromatin  of  the  nucleus.  As  the  growth 
of  the  tumor  cells  continues  the  entire  node  may  be  re- 
placed by  them,  but  usually,  before  this  takes  place 
there  is  a  considerable  increase  in  the  amount  of  connec- 
tivii  tissue  present.  Degenerative  changes  may  take 
place  in  the  tumor  cells  with  necrosis  of  the  tissue  and 
softening  of  the  centre  of  the  node.  Occasionally  these 
softened  nodes  become  infected  and  give  rise  to  a  sup- 
purative pei'iadenitis. 

The  presence  of  a  malignant  epithelial  growth  usually 
■causes  a  slight  hypei-plasia  of  the  neighboring  lymph 
nodes,  even  though  the  tumor  is  not  infected  with  micro- 
organisms or  ulcerated.  These  changes  are  confined 
■chiefly  to  the  peripheral  sinuses  and  produce  an  hyper- 
plasia of  the  sinus  endothelium  which  may  be  mistaken 
by  a  careless  observer  for  an  invasion  of  the  tumor  cells 
The  germ  centres  of  the  follicles  are  also  more  prominent 
in  these  nodes  than  in  those  under  normal  conditions. 
Apparently  the  metabolic  products  of  the  tumor  have 
-the  power  of  slightly  irritating  tlie  lymph  nodes  through 
which  they  are  filtered. 

Lymph  nodes  invaded  by  the  cells  of  a  carcinoma  can 
usually  be  diagnosed  by  gross  inspection.  The  node  is 
hard,  and  on  section  the  areas  involved  are  much  paler 
than  the  normal  node  and  more  opaque ;  but  occasionally 
nodes  will  be  seen  which,  though  invaded  by  the  new 
growth,  do  not  differ  sufficiently  from  the  normal  to  allow 
-of  a  diagnosis  by  inspection,  and  recourse  must  then  be 
had  to  microscopic  examination.  Nodes  invaded  by  a 
.sarcomatous  new  growth  cannot  usually  be  distinguished 
from  the  normal  except  by  their  size.  An  exception  is 
seen  when  the  sarcoma  is  of  a  melanotic  type ;  such  nodes 
may  be  almost  black  from  the  pigment  of  the  tumor. 

Francis  C'niter  Wood. 

LYMPHOMA. — This  lirm  has  been  used  indiscrimi- 
nately to  indicate  any  enlargement  of  the  lymphadenoid 
structures  of  the  body,  without  regard  for  the  true  na- 
tui'c  of  the  enlargement  or  its  etiology.  Most  commonly 
it  is  applied  in  general  medical  literature  to  the  general- 
ized lymphadenoid  hyperplasia  associated  with  leukaemia 
and  pseudoleukaemia  (often  distinguished  as  "malignant 
lymphoma"),  or  to  the  more  localized  glandular  enlarge- 
ments-of  lymphosarcoma,  benign  lymphatic  hyperplasia, 
and  primitive  splenomegaly ;  yet  it  is  by  no  means  in- 
frequently that  "syphilitic  lymphoma,"  "scrofulous 
lymphoma,"  or  "acute  lymphoma,"  is  referred  to  under 
this  title.  In  the  proper  use  of  the  word,  it  should  be 
limited  to  apply  only  to  true  neoplasms  that  reproduce 
the  structure  of  lymphadenoid  tissue.  These  tumors 
would  be  benign,  since  malignant  tumors  of  similar  na- 
ture would  come,  in  the  usual  classification,  under  sar- 
coma, specified  as,  "lymphosarcoma."  Anew  growth  of 
lymphadenoid  tissue  of  infectious  origin,  wliether  the  eti- 
ology is  known  or  not,  should  not  be  called  lymphoma. 
The  confused  condition  of  the  classification  of  the  various 
lympliatic  enlargements  is  attributable  to  the  ambiguous 
■structure  of  tlie  growth  and  the  difficulty  of  distinguish- 
ing even  those  of  known  etiology  from  one  another. 
That  the  term  lymphoma  continues  to  be  used  in  this 
irregular  way  is  probably  because  benign  tumors  repro- 
ducing lymph-gland  structures,  tliat  are  distinctly  neo- 
plasms, are  so  rare.  Sucli  a  case  has  been  described  by 
Le  Count,!  ijuj  there  seem  to  be  few  other  instances  in 
the  literature,  probably  because  they  have  not  been  rec- 
ognized, rather  than  that  they  do  not  occur.  Le  Count's 
■case  is  described  as  follows : 

In  section  the  fresh  specimen  is  light  reddish,  its_ sur- 
face studded  with  areas  resembling  closely  the  Malpighi- 
an  bodies  of  the  spleen.  The  growth  is  encapsulated, 
has  no  coarse  trabecula;,  is  not  very  vascular.  Histologi- 
cally it  is  characterized  by  reproducing  quite  closely,  but 
with  some  differences,  tlie  structure  of  a  normal  gland. 
There  are  many  nodes  with  an  area  of  large  pale  cells. 


of  endothelial  type,  which  are  usually  central  and  located 
at  or  near  the  point  where  an  arteriole  breaks  into  capil- 
laries. Surrounding  this  are  quite  regular  rows  of  small 
lymphoid  cells.  The  tissue  between  the  nodes  is  loose, 
consisting  of  a  fine,  non-nucleated  reticulum,  supporting 
small  lymphoid  cells. 

Because  of  its  rarity,  and  its  eminently  benign  course, 
such  a  true  lymphoma  is  merely  of  scientific  interest! 
Of  much  more  importance  are  the  lymph-gland  enlarge- 
ments associated  with  leukaemia  and  pseudoleukgemia, 
which  are  what  is  commonly  designated  by  the  term 
lymphoma.  While  leukaemia  is  a  fairly  distinct  condi- 
tion, as  well  pathologically  as  clinically,  the  reverse  is 
true  of  pseudoleuksemia,  and  to  obtain  any  clear  picture 
of  its  anatomical  basis  is  almost  hopeless.  If  we  admit, 
however,  that  by  pseudoleuksemia  or  Hodgkin's  disease 
is    understood    a    _ 
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Fib.  3316.— True  Lymphoma.  Photograph  of 
section  showing  lymph  nodes  and  inter- 
nodal  tissue.  Slightly  magnified.  (Le 
Count.) 


fairly  definite 
symptom  com- 
plex, character- 
ized by  general 
lymphadenoid  hy- 
perplasia, anajmia 
without  leucocy- 
tic  increase,  and 
a  course  always 
downward,  and 
accept  the  view 
that  these  condi- 
tions may  be  pro- 
duced by  a  vari- 
ety of  etiological 
factors,  the  situa- 
tion is  somewhat 
simplified.  Then 
we  can  place  on 
one  hand  those 
cases  which  are 
manifestly  infec- 
tious, generally 
tuberculous,  as 
has  been  shown 
bj^  Sternberg,'' 
Crowder,^  and  others.  This  leaves  a  group  in  which  the 
glandular  enlargement  is  much  more  like  a  tumor  growth, 
both  in  structure  and  in  absence  of  apparent  cause.  Two 
types  of  enlargement  may  be  distinguished.  In  one  the 
process  resembles  that  of  a  malignant  tumoi',  both  macro- 
scopically  and  microscopically.  In  the  other,  the  change 
retains  the  essential  features  of  benign  growth,  although 
multiple,  and  this  benign  enlargement  corresponds  ana- 
tomically to  the  localized  enlargement  of  one  or  a  small 
group  of  glands  that  is  observed  occasionally  remaining  for 
long  periods  without  the  accompanying  manifestations  of 
Hodgkin's  disease,  which  local  glandular  enlargement  is 
quite  generally  known  among  surgeons  as  lymphadeno- 
ma.  This  process  then  simulates  a  true  benign  tumor 
growth,  and  it  is  to  this  that  the  term  lymphadenoma* 
is  best  applied,  to  distinguish  it  from  the  malignant  type 
of  lymphadenoid  growth,  to  which  the  term  lympJwsar- 
coiiia  should  be  restricted. 

The  use  of  the  termination  oma,  placing  this  condition 
among  the  tumors,  is  tentative,  for  there  is  much  reason 
to  believe  that  eventually  such  enlargements  will  all  be 
found  to  be  infectious;  but  as  this  is  equally  true  in  the 
case  of  manj'  other  tumors,  such  terminology  is  justifi- 
able. It  must  be  admitted,  however,  that  the  most  sub- 
stantial reason  for  using  such  a  term  as  lympliadenoma 
at  all  lies  in  the  fact  that  such  usage  is  general,  even  by 
acknowledged  authorities,  and  the  function  of  such  an 
article  as  this  is  rather  to  record  what  is  than  to  suggest 
what:  should  be. 


*  other  names  found  in  use  to  indicate  the  general  glandular  en- 
largement of  Hodgkin's  disease  are:  lymphadenosis,  lymphosar- 
coma, lymphoma,  malignant  lymphoma,  pseudoIeulfiEmia,  ansemia 
lymphatica,  ad&ie,  lymphad^nie.  Since  these  terms  are  in  many 
instances  contradictory,  it  is  evident  how  loose  tlie  ideas  and  nomen- 
clature on  this  subject  really  are. 
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Lymphadenoma,  as  above  defined,  is  a  process  of  en- 
largement of  lymph  glands  which  is  remarkable  in  affect- 
ing several  glands  simultaneously,  or  in  rapid  succession. 
Usually  the  growth  is  limited  to  one  group  at  first,  to 
involve  the  others  later,  or  it  may  appear  in  widely  sep- 
arated places  !it  the  same  time.  Sometimes  the  usually 
recognized  groups  of  glands  alone  are  involved,  but  often 
every  portion  of  lymphadenoid  tissue  in   the  body  is 


Fig.  3317.— Photograpli  of  Centre  of  a  Lympboma  Node,  Showing 
the  Pale  Germinal  Centre  and  the  Rows  of  Lymphoblasts.  (Le 
Count.) 

affected,  and  microscopic  structures  may  enlarge  to  con- 
siderable swellings.  It  is  this  peculiar  diffuseness  of  thi> 
process  that  distinguishes  it  from  any  ordinary  tumor 
growth  and  makes  the  infectious  origin  seem  so  probable. 

When  tlie  growth  is  examined  closely  it  is  fotmd  thai 
even  in  the  largest  masses  the  individuality  of  the  com- 
ponent glands  has  not  been  lost  by  fusion ;  eacli  pre- 
serves its  own  capsule,  although  they  may  adhere  closely 
to  each  other.  The  separate  glands  may  reach  the  size 
of  a  hen's  egg,  although  usually  few  are  larger  than  a 
hickory  nut.  The  groups  of  glands  in  the  cervical,  a.xil- 
lary,  mediastinal,  and  retroperitoneal  regions  often  form 
huge  tumors,  of  irregular  outline  and  nodular  surface. 
In  consistence  the  glands  are  about  as  soft  as  normal 
kidney  tissue.  The  external  surface  is  pale,  and  the  cut 
surface  a  pale  pink.  In  some  glands  the  cut  surface 
shows  almost  no  apparent  structure,  it  is  alike  from  cen- 
tre to  margin;  in  otlier  cases,  a  considerable  growth  of 
connective  tissue  is  seen,  dividing  the  gland  into  irregu- 
lar lobules.  The  gland  is  not  pultaceous,  and  areas  of 
necrosis  and  hemorrhage  are  raiely  seen.  Suppuration 
is  uncommon,  and.  almost  always  due,  when  present,  to 
erosion  of  some  surface.  If  the  spleen  is  enlarged,  as  it 
usually  is,  it  seems  tliat  the  follicles  ai-e  affected  chietly, 
and  in  a  way  quite  like  the  glands.  The  tonsils  and  in- 
testinal lymph  follicles  project,  and  may  form  tumors 
similar  in  structrre  to  the  glands. 

Microscopically  it  is  seen  that  a  great  increase  in  all 
the  cellular  elements  of  the  gland  has  taken  place,  disor- 
derly and  not  constant  in  proportion  or  arrangement. 
The  arrangement  of  follicles  and  sinuses  is  quite  lost. 
Both  the  large  endothelial  and  small  lymphoid  cells  are 
increased,  sometimes  one  out  of  proportion,  sometimes 
tiie  otlier.  Often  there  is  also  a  distinct  increase  in 
fibrous  tissue,  generally  in  strands  extending  from  the 
capsule  toward  the  centre.  Frequently  large  cells  are 
seen,  sometimes  ^^■ith  a  single  enoi'mous,  irregidarly 
shaped,  deeply  staining  nucleus;  large  cells  with  from 
three  to  a  dozen  nuclei  are  also  abundant  in  some  cases. 
Phagocytic  endothelial  colls  containing  blood  pigment 
and  mononuclear  cells  may  also  be  found.  As  a  rule  the 
more  exten.sive  the  process  the  more  the  structure  di- 
verges from  that  of  the  normal  gland ;  in  the  circum- 
scribed, simple  lymphadenomata,  without  constitutional 


symptoms,  the  growth  may  be  quite  similar  to  the  true 
lymphoma. 

Lymphadenoma  differs  from  the  lymphosarcoma 
grossly  in  that  the  gland  capsule  limits  the  growth,  sui-- 
rounding  tissues  are  not  invaded,  the  process  more  often 
affects  lymph  sti'uctures  throughout  the  body  without 
involving  any  other  tissue,  there  is  never  a  single  large 
mass  of  tumor  tissue,  while  it  may  be  soft  yet  it  does  not 
yield  a  milky  fluid  from  the  cut  surface,  and  necrosis 
and  hemorrhage  are  seldom  seen.  Mici-oscopically  the 
sarcoma  shows  a  far  more  atypical  structuie;  the  round 
cells  are  usually  almost  alone,  stroma  formation  is  slight, 
and  the  endothelium-like  formations  are  generally  absent ; 
hemorrhages,  necrosis,  and  karyokinesis  ai-e  mucli  more 
abundant.  As  can  be  easily  understood,  it  is  at  times 
very  difiicult,  perhaps  impossible,  to  make  any  distinc- 
tion between  the  benign  and  the  malignant  forms  of 
growtli. 

Tuberculous  adenitis  usually  offers  no  difficulty  be- 
cause of  the  characteristic  caseation,  the  typical  zone  ar- 
rangement, and  the  giant  cells;  but  quite  a  number  of 
cases  have  been  described  in  which  with  a  gross  and  mi- 
nute structure  corresponding  to  lymphadenoma,  and  with- 
out any  evidences  of  tuberculosis,  staining  and  inocula- 
tion have  revealed  tubercle  bacilli.  This  fact  leaves  tlie 
neoplastic  nature  of  lympluuk'noma  always  in  doubt. 

Leukasmic  glands  offer  to  the  naked  eye  no  essential 
differences  from  those  of  lymphadenoma,  and  some  au- 
thorities, as  Ziegler,  speak  of  a  "leukaeinic  lymphadeno- 
ma," and  a  " pseudoleukaemic  lymphadenoma."  The 
fundamental  difference  in  the  process  is  that  in  leukaemia 
the  new-formed  cells  leave  the  gland  to  form  leucocytes, 
while  they  remain  within  the  reticulum  in  lymphadeno- 
ma. Usually  the  structure  is  more  atypical  in  leukajmia, 
the  round  cells  predominating,  but  the  only  visible  dif- 
ference may  be  the  presence  of  abundant  leucocytes  in 
the  blood  of  sectioned  vessels.  Grossly  the  glands  show 
few  differences,  although  they  are  likely  to  be  softer  and 
exude  milky  fluid  on  section  iu  leukaemia;  the  lymphoid 
accumulations  in  the  viscei'a  are  of  course  quite  charac- 
teristic. 

The  etiology  is  quite  unknown,  us  in  the  case  of  a  true 
tumor,  but  that  the  growth  is  of  infectious  origin  seems 
most  probable  in  view  of  the  sinuiltaneous  involvement 
of  so  many  lymph  glands,  and  the  difticulty  of  distin- 
guishing it  from  the  generalized  tuberculous  adenitis  that 
has  been  so  frequently  observed  in  recent  years.  In  favor 
of  its  being  a  true  tumor  are  mentioned  its  frequent 
change  to  malignancy  and  the  narrow  demarcation  from 
lymphosarcoma,  the  abnormal  nuclear  forms  seen  in  the 
large  cells,  and  the  progressive  course.  Various  organ- 
isms have  been  described,  but  too  inconstantly  to  be 
entitled  to  consideration.  The  growth  occurs  oftenest  in 
yoimg  adults,  particularly  males,  without  predisposing 
causes  being  recognizable,  as  a  rule. 

The  course  is  almost  inevitably  downward  in  the  cases 
of  generalized  glandular  enlai'gements,  i.e..  Hodgkin's 
disease.  In  the  eases  of  hieulized  glandular  tumors  the 
growth  may  be  very  slow-,  and  attei'  reaching  a  certain 
size,  become  stationary.  It  has  been  said  that  they  may 
cicatrize  and  heal  spontaneously,  but  considering  the 
difficulty  in  distinguishing  thein  clinically  from  tubercu- 
lous glands,  such  statements  are  open  to  question, 

U.  Gideon  Welh. 
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LYMPH  VESSELS  AND  NODES,  SURGICAL  AFFEC- 
TIONS OF. — Anatomy  .\ni)  Physiology. — In  order  to 
make  the  subject  of  this  ai'tielc  clear,  the  writer  desii-es 
to  recur  for  a  few  moments  to  the  anatomy  and  physiol- 
ogy of  the  lymphatic  system.  This  system  comprises 
the  lymphatic  \'essels  or  channels  and  the  nodes  or  gan- 
glions which  are  commonly  spoken  of  as  glands.  The 
vessels  are  analogous  to  veins  iu  their  structure.     They 
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are  distributed  almost  universally  throughout  the  body. 
There  are,  however,  three  principal  groups,  viz.,  those 
which  ramify  in  the  subcutaneous  cellular  tissue,  those 
•which  accompany  the  great  vessels,  and  those  in  associ- 


rangcd  lymphoid  tissue  situated  in  the  course  of  the  lym- 
phatic, vessels.  They  are  in  some  instances  solitary,  but 
more  frequently  arranged  in  groups.  The  more  impor- 
tant groups  are  in  close  proximity  to  the  great  blood-ves- 


DiAGHAMS   Showing   tue   Chief  Groups  of  External  Lymph  Nodes,  and  the  Sources   prom  which  their. 
Lymph  Supply  Comes.    (Tue  Names  of  the  Nodes  .\iie  Pj^inted  in  Italics.) 

Cervical  Nodes. 

— >  Mastoid . 


Scalp  of  mastoid  region 

Scalp,  posteriorly ^Suboccipital 


Submaxillary  and  sublinjtual  salivary  "^ 
glands,  lips,  anterior  part  of  tongue,  i 
floor  of  mouth,  nose,  forehead  and  ) 
inner  half  of  eyelids 


Integuments  of  the  neck  and  external  ear. 
Middle  of  lower  lip  and  chin 


Outer  surface  of  cheek,  outer  half  of 
eyelids,  brow,  parietal  and  temporal 
regions,  contents  of  cranium 


Posterior  part  of  nasal 
cavities,  roof  of  pharynx, 
pre-vertebral  muscles. 


Orbit,  nasal  chambers,  upper  jaw, 
hard  and  soft  palate,  cheek,  pharynx 


Back  part  of  tongue — 

Deep  muscles  of  head  and  neck,  tonsil,  thyroid  body, 
lower  part  of  pharynx,  larynx,  upper  part  of  trachea 
and  ossophagus,  inferior  portions  of  neck. 


Post -pharyngeal 


i  -V    Deep  Axillary, 

Cervical      \  Superior  mediastinal' 

The  majority  of  thest 

are  in  association  with 

the  internal  jugular  vein. 


Inner  surface  of  hand 
and  forearm. 


Epicondylar 


Nodes  of  tipper  Extremity. 


t Axillary  (proper) 


All  of  hand  and  forearm  except  inner 
surface,  entire  arm  except  surface  of 
outer  side. 

Mammary  gland,  skin  of  front  and 
side  of  chest  and  of  abdomen  above 
umbilicus. 

Surface  of  neck,  shoulder  and  back, 
as  far  down  as  crest  of  ilium. 


-?■  Pectoral 


Skin  of  deltoid  region  and  outer 
surface  of  arm. 


Skin  of  buttock  and  perineum,  lower 
and  outer  part  of  back  above  buttock, 
abdomen  below  umbilicus,  penis, 
scrotum,  distal  part  of  urethra,  vulva 
and  lower  third  of  vagina. 


Superficial  part  of  thigh,  entire  leg     \ 
and  foot  except  outer  side,  permeum,  ( 
scrotum,  penis, urethra,  vulva,  lower 
part  of  vagina.  ' 


-»  Subscapular 
_^  Subclavian 


Right  lymphatic  duct 
(on  right  side) 
Thoracic  duct 
(on  left  side) 


Inguinal  Nodes. 


->  Superior  superficial  inguinal 


►  T«ferinr  superficial  inguinal 


%  External  iliac. 


atiouwith  the  various  eternal  organ.     The  first  and 
''''i^l:^.Ti.S'^^''^'^^^on.  of  specially  ar- 


sels  The  nodes  are  surrounded  by  loose  connective  tis-  ■ 
sue  and  in  the  case  of  the  extremities  they  are  found 
chiefly  at  the  flexures  of  the  joints. 

The  lymphatic  system  is  sometimes  spoken  ot  as  inc 
absorbent  system,  inasmuch  as  one  of  its  chief  functions 
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is  to  take  up  the  fluids  from  the  tissues  and  carry  them 
to  the  venous  circulation.  This  function  is  shared  by  tlie 
veins,  which  also  act  as  absorbents  to  a  considerable  ex- 
tent. For  our  present  purpose  we  need  not  go  into  the 
theories  of  the  function  of  the  lymphatic  nodes  further 
than  to  say  that  they  act  as  filters  in  removing  from  the 
lymph  current  extraneous  matters  which  may  have 
gained  access  to  the  system. 

In  the  broadest  sense,  it  may  be  said  that  all  of  the  dis- 
eases of  the  lymph  nodes  are  the  result  of  infection  either 
local  or  general.  Whether  the  presence  of  micro-organ- 
isms in  the  gland  is  essential  to  give  rise  to  the  different 
conditions,  or  whether  their  products  may  also  be  factors 
in  producing  the  clianges  whicli  we  recognize,  has  not 
been  determined.  Nor  does  the  fact  that  the  etiology  of 
certain  aflfections  is  still  unknown  modify  the  foregoing 
statement,  because  the  analogy  with  those  diseases  which 
are  understood  is  sufficiently  close  to  warrant  this  as- 
sumption. 

In  order  to  form  an  intelligent  idea  of  the  sources  from 
which  any  diseased  lymph  gland  has  received  its  poison, 
it  is  necessary  to  understand  the  areas  in  which  origi- 
nate the  lymphatic  vessels  emptying  into  this  gland.  As 
above  mentioned,  there  ia  a  set  of  lymphatics  in  the  sub- 
cutaneous tissue,  and  another  in  association  with  the 
great  blood-vessels.  The  former  is  called  the  superficial 
«et,  and  the  latter  the  deep  set.  The  number  of  lymph 
nodes  in  the  body  is  estimated  at  from  five  hundred  to 
seven  hundred.  The  chief  groups  of  lymph  nodes,  and 
the  sources  from  which  their  lymph  supply  comes,  are 
shown  in  the  preceding  diagrams. 

Affections  of  the  Lymph  Vessels. 

Injuries  of  the  Lymph  Vessels.— Injuries  of  the 
lyraph  vessels  unaccompanied  by  infection  heal  kindly. 
In  all  operations,  as  well  as  in  accidental  wounds,  these 
trunks  are  freely  divided  without  in  any  way  complicating 
the  healing  jirocess. 

The  thoracic  duct  has  been  wounded  in  a  few  instances 
during  operations  involving  the  base  of  the  neck  on  the 
left  side,  the  accident  being  manifested  by  the  free  es- 
cape of  chyle.  The  flow  has  been  controlled  in  different 
cases  by  a  tampon,  by  pressure  forceps,  and  by  siiture 
Recovery  has  usually  followed  without  incident.  The 
■duct  has  also  been  ruptured  in  severe  injuries  involving 
the  chest  and  abdomen.  In  these  cases  tiie  chyle  escapes 
mto  the  thorax  (chylothorax)  or  into  the  abdomen  (chy- 
lous ascites).  The  symptoms  of  these  conditions  would 
be  those  of  fluid  in  the  respective  cavities,  the  character 
of  which  could  be  determined  only  by  the  use  of  the  as- 
pirating needle.  These  cases  are  not  amenable  to  surg-i- 
•cal_  treatment.  The  patient  usually  succumbs  to  ina- 
nition, although  recovery  has  been  recorded  Agnew 
proposed,  m  these  cases,  to  withhold  all  food  for  a  time 
in  order  to  favor  the  closure  of  the  opening  Dunns' 
tliis  period,  it  has  been  suggested  to  introduce  milk  di- 
rectly into  a  vein. 

Ly.vfPHANGiTis.-As  this  form  of  disease  of  the  lymph 
vessels  IS  discussed  separately  under  its  own  title  the 
reader  is  referred,  for  information  on  the  subject,  to  the 
corresponding  article. 

LYMPH.4NoiECTAsis.-Tho  lymphatic  vessels,  like  the 
veins,  are  occasionally  the  seat  of  dilatation,  hypertronhv 
and  vancosity.  This  condition,  when  aflecting  the  skin 
vessels,  produces  a  soft  pulpy  mass,  proportiontte  in  size 
to  the  extent  of  the  change.  The  most  frequent  sites  of 
occurrence  are  on  the  inner  surfaces  of  the  extremities 

taha.  The  condition  is  usually  congenital,  but  may  be 
acquired  from  obstruction  to  the  lymphatic  cireuhuion 
When  the  dilatation  becomes  extreme,  rupture  may  tal  e 
place  This  is  fol  owed  by  a  flow  of  lymph,  whici  s 
■called  lympTiorrham-  If  the  condition  is  marked  enou srh 
to  call  for  treatment  the  affected  areas  may  be  extirpatfd 
by  the  knite  if  there  be  no  contraindication-  or  in  the 
case  of  an  extremity,  an  elastic  support  may  be  worn 
This  condition  is  one  of  the  causes  of  enlargement  of  the 


tongue,  known  as  macroglossia,  and  of  the  lips,  macro- 
cheilia. 

Lymphangioma. — When  the  dilatation  of  the  lympha- 
tic vessels  is  marked  and  circumscribed,  the  condition  is 
called  lymphangioma.  This  corresponds  in  every  way 
with  a  venous  angioma,  with  which,  in  fact,  it  is  some- 
times associated.  These  tumors  are  soft  and  semifluc- 
tuating,  giving  the  same  sensation  to  the  touch  as  a  ve- 
nous angioma,  from  which  they  differ,  however,  inha  ving 
little  or  no  color,  whereas  the  venous  tumors  are  of  a 
deep  purple  hue.  When  the  venous  and  lymphatic  dila- 
tations are  associated,  the  depth  of  the  color  will  depend 
upon  the  extent  to  which  the  blood-vessels  are  involved. 
These  tumors  are  congenital  in  their  origin,  although  they 
may  not  develop  to  a  prominent  degree  for  some  years. 

Treatment. — These  masses,  when  not  too  extensive,  may 
be  extirpated.  In  cases  in  which  this  treatment  is  not 
apphcable,  an  elastic  support  would  tend  to  prevent 
further  extension  of  the  condition.  In  extreme  instances 
rupture  is  to  be  feared,  and  hence  appropriate  treatment 
should  be  adopted. 

Lympiiosdema.— This  condition  is  due  to  a  diflfuse  dila- 
tation of  the  vessels  and  .stasis  of  the  lymph  current.  In 
an  advanced  state  it  is  called  elephantiasis  Arabum.  It 
is  analogous  in  its  results  to  an  inflammation  of  the  skin 
and  subcutaneous  tissues,  of  a  very  chronic  type.  There 
exist  cedema  and  exudation  of  fluid  in  the  tissues,  and 
a  great  increase  in  the  connective-tissue  formation.  It 
gives  rise  to  elephantiasis,  which  in  some  cases  reaches 
extreme  proportions.  The  cause  of  elephantiasis  is  in 
many  instances  the  presence  of  the  filaria  sanguinis  liomi- 
nis,  which  gives  rise  to  lymph  thrombosis  and  inflamma- 
tion. 

Other  causes  of  lymph  stasis  bring  about  the  same  re- 
sult, but  perhaps  to  a  less  degree.  The  removal  of  the 
inguinal  nodes,  for  example,  has  been  followed  by  a  per- 
sistent lymphoedema  of  the  corresponding  limb. 

l¥eatment.~The  use  of  massage,  elevation  of  the  part, 
and  an  elastic  bandage  compi-ise  all  that  can  be  done  in 
a  palliative  way.  When  these  measures  fail  to  give  re- 
lief, redundant  tissue  may  be  excised  in  suitable  cases 
when  the  genitals  are  affected ;  or  the  main  arterial  supply 
may  be  cut  off  by  ligation  when  the  lower  extremities 
are  involved.  Both  of  these  are  severe  measures,  but 
are  justifiable  in  extreme  instances  of  the  affection. 

Affections  op  the  Ly.mpii  Nodes. 

SCEOFULA.— Let  it  be  understood  at  the  outset  that  the 
writer  does  not  believe  in  the  existence  of  a  disease  or 
even  of  a  "tendency,"  "predisposition,"  or  "diathesis" 
which  may  properly  be  designated  "scrofula."  The 
term  is  mentioned  here  because  it  is  still  employed— al- 
though with  rapidly  decreasing  frequency— in  medical 
text-books  and  current  medical  literature.  That  condi- 
tion^ot  lymph  glands  which  was  formerly  called  "scrof- 
ula and  IS  to-day,  to  some  extent,  so  designated,  should 
be  spoken  of  as  "  tubercle. "  While  surgical  writers  with 
great  unanimity  ascribe  the  majority  of  cases  of  chronic 
enlargement  of  lymph  glands  to  the  presence  of  the  tu- 
bercle bacillus,  some  few  still  hold  to  a  distinct  type  of 
Uie  affection  for  which  they  retain  the  term  scrofulous. 
Ihis  view  IS  highly  objectionable  because  it  tends  to  ob- 
scu  e  the  pathology  of  the  disease,  to  divert  the  attention 
ot  the  profession  from  the  real  cause,  and  hence  to  make 
tie  treatment  empirical  and  impotent.  It  is  not  claimed 
,1  Wf  glands  are  invariably  tuberculous,  but  that  the 
majority  are  and  that  the  rest  are  due  to  some  oHier  in- 
lection,  while  none  are  scrofulous 

home  wrlter.s  are  in  the  habit  of  using  the  terms  "  scrof- 
Pnn,l„,  ^i  '"^/''Cle"  synonymously,  but  this  is  to  be 
condemned.  Mucli  might  be  said  in  Support  of  this  view, 
nnti,ni„!!  ""c  ^  purpose  of  this  chapter  to  deal  with 
Wl  =  i^^-  f""^'"^  '}  '°  '^y'  therefore,  that  whatever 
or  t'lH  f"'}^  pathological  basis  is  either  to  be  rejected 

^Jrvltj^^^Y"  •""''''  sufficient  light  has  been  added  to 
warrant  a  conclusion. 

Nor  is  there  any  more  justification  for  believing  in  a 
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"  vice  of  constitution  "  whicli  sliould  be  called  scrofulous 
It  may  be  asserted  with  great  positiveness  that  the  local 
affection  of  the  lymphatic  glands  which  has  been  known 
as  scrofula  is  a  primary  infection  of  the  glands,  usually 
with  the  bacillus  of  tuberculosis,  and  not  the  secondary 
effect  of  a  constitutional  disease.  It  cannot  be  denied 
that  tuberculous  glands  are  frequently,  although  by  no 
means  always,  found  in  individuals  who  are  ana.'mic  and 
otherwise  ill-conditioned.  This  relation  is  to  be  ex  plained 
upon  the  ground  that  such  subjects  not  only  suffer  from 
catarrhal  and  other  affections  that  offer  a  ready  means  by 
which  germs  may  gain  an  entrance  into  the  system,  but 
also  possess  phagocytes  which,  like  the  tissues  and  glands 
generally,  are  not  up  to  the  normal  standard  of  vigor, 
and  consequently  are  unable  to  resist  effectually  the  in- 
vasion. 

Neither  the  profession  nor  the  patient,  will  benefit  by 
calling  such  a  condition  scrofvda.  Tlie  underlying 
causes  are  probably  not  the  same  in  all  cases.  As  sug- 
gestions, it  may  be  said  that  affections  of  the  mucous 
surfaces  expose  the  individual  to  infection,  inasmuch  as 
bacteria  more  readily  penetrate  au  inflamed  or  ulcerated 
membrane,  while  at  the  same  time  the  resistance  is  less 
effectual  on  account  of  the  depressing  effect  which  such 
conditions  have  upon  the  system.  Some  persons  appear 
to  have  defective  blood-making  organs,  and  hence  to  have 
impoverished  blood  and  feeble  resistance.  Otliers  .have 
imperfect  digestion  and  assimilation,  etc. 

Tuberculosis. — Tiiis  is  by  far  the  most  important  dis- 
ease of  lymph  nodes,  as  it  outranks  in  frequency  all  other 
affections  combined.  Under  this  title  are  included  all  of 
the  glandular  conditions  heretofore  called  scrofulous. 
No  region  is  exempt;  every  portion  of  the  lymphatic 
tract  is  perhaps  equally  susceptible,  but  certain  groups 
of  glands  are  affected  much  more  frequently  than  others 
because  of  their  greater  exposure  to  infections. 

Prequeucy. — Observers  have  asserted  that  tuberculous 
lymph  nodes  exist  somewhere  in  the  body  in  one-third, 
or  even  a  larger  proportion,  of  all  autopsies.  The  ma- 
jority of  instances  are  in  the  bronciiial,  mesenteric,  and 
retroperitoneal  nodes,  which,  as  a  rule,  cannot  be  recog- 
nized during  life.  Of  the  surgical  (external)  forms,  the 
cervical  nodes  outnumber  all  others  in  frequency,  the 
axillary  nodes  stand  next,  and  the  inguinal  last. 

Age. — The  affection  is  most  common  in  the  first  decade 
of  life.  From  this  time  on,  the  proportion  of  cases  gradu- 
ally diminishes.     No  age,  however,  is  exempt. 

,S'f.y. —There  is  no  marked  disproportion  of  frequency 
in  the  two  sexes. 

ii>„cg. —The  negro,  as  met  with  in  this  country,  probably 
exhibits  the  highest  dea;ree  of  susceptibility  to  tubercu- 
losis. The  Irish  immigrants  seem  to  be  more  frequently 
affected  than  those  who  aie  acchnnited. 

Etiology.— lihe  bacillus  tuberculosis  is  the  cause  ot  the 
affection.  The  bacilli  find  their  way  into  the  tissues 
through  abrasions  of  the  skin  or  mucous  membranes  and 
are  then  taken  up  by  tlie  Ivmph  current  and  carried  along 
until  arrested  by  tlie  first  lymph  gland.  It  must  also  he 
admitted  that  the  bacilli  may  be  deposited  in  the  nodes 
by  tlie  blood  current,  but  this  mdde  of  infection  is  prob- 
ably infrequent.  , 

The  lymph  nodes  of  the  neck  are  affected  very  niuch 
more  frequently  than  any  other  group  of  external  lym- 
phatics. The  reason  for  this  is  that  these  dram  such  an 
extensive  area  of  exposed  surfaces,  all  of  ^vlllch  are  sub- 
ject to  pathological  conditions  which  permit  the  tubercle 
bacillus  to  penetrate  the  tissues.  _ 

The  more  important  of  these  conditions  are:  eczema  ot 
the  scalp,  fissures  of  the  lips,  carious  teeth  "leers  ot 
the  tongue  and  buccal  surface,  various  affections  ot  the 
tonsils,  nasopharyngeal  catarrh,  adenoids,  and  suppura- 
tion of  the  middle  ear.  Of  these  the  tonsils  are  p loba- 
bly  the  portal  through  which  the  bacilli  enter  the  system 
in^  the  majority  of  cases.  The  frequency  oi  jMh^- 
culosis  of  the  tonsils  has  but  recently  been  '■ecogmze  , 
and  its  importance  as  a  means  ot  infecting  the  individ- 

"^TEulouf  disease  of  the  nodes  of  the  axilla  and 


groin,  the  two  other  groups  of  surgical  interest,  occur  as 
a  result  of  infection  passing  through  lesions  of  the  upper 
and  lower  extremity  respectively.  Examples  of  the  af- 
fection in  these  situations  are  rare  because  of  the  fact 
that  the  surfaces  drained  by  these  glands  are— the  hands 
excepted — well  protected  and  not  predisposed  to  the 
conditions  which  favor  the  entrance  of  the  bacillus. 
Moreover,  the  great  sources  of  the  infection  are  the  air, 
the  food,  and  milk.  If  the  mucous  membranes  of  the  re 
spiratory  and  alimentary  tracts  are  normal,  the  presence 
of  the  bacilli  probably  does  no  harm;  but  if  abrasions 
exist,  or  even  if  the  surface  is  merely  inflamed,  they  are 
able  to  penetrate  its  layers,  from  which  they  are  taken  up, 
and  carried  along,  by  the  lymph  current.  A  chronic  ca- 
tarrh probably  so  reduces  the  normal  resistance  of  the 
epithelium  as  to  invite  infection. 

An  important  question,  still  unsettled,  is  as  to  whether 
the  tuberculous  infection  of  the  glands  is  always  the  pri- 
mary condition,  or  whether  the  glands  are  first  the  seat  of 
inflammation,  the  result  of  the  presence  of  some  other 
micro-organism,  and  the  tuberculous  process  is  engrafted 
upon  this.  It  is  probable,  however,  that  the  disease 
begins  in  both  of  these  ways,  and,  further,  that  a  gland 
primarily  the  seat  of  tuberculosis  frequently  becomes  the 
seat  of  a  secondary  infection.  Certain  it  is  that  some 
of  the  cases  appear  to  be  examples  of  pure  tuberculous 
disease,  while  othei's  sliow  a  mixed  or  multiple  infection. 

The  means  by  which  other  bacteria  reach  the  lymph 
glands  is  similar  to  that  described  in  speaking  of  tubercu- 
lous infection,  namely,  through  lesions  of  the  surface  of 
the  body,  thence  through  the  lymphatic  vessels. 

Symptoms. — The  invariable  result  of  infection  of  a 
lymph  gland  is  enlaigement;  hence  a  gland  which  under 
normal  conditions  cannot  be  felt  becomes,  when  diseased, 
palpable  and  frequently  visible.  In  the  purely  tubercu- 
lous type  the  increase  in  size  is  commonly  the  onlj'  evi- 
dence of  the  disease,  until  softening  cccurs  in  the  later 
stages.  If  the  infection  be  due  to  one  of  the  pyogenic 
germs,  either  as  a  primary  affection  or  superadded  to  a 
tuberculous  node,  there  will  be,  in  addition  to  swelling, 
local  pain,  tenderness,  and  redness  of  the  surface  over 
the  gland.  In  some  cases  these  symptoms  come  on  with 
great  rapidity  and  marked  severity,  due  either  to  the  viru- 
lence of  the  infecting  material,  the  dose  received,  or  the 
weak  resistance  of  the  individual,  or  perhaps  to  a  com- 
bination of  two  or  all  of  these  factoi's.  In  illustration, 
it  may  be  said  that  a  tuberculous  adenitis  runs  a  chronic 
course  and  gives  rise  to  but  mild  symptoms.  Adenitis 
due  to  the  staphylococcus  gives  rise  to  moderately  acute 
symptoms,  while  in  streptococcus  infection  the  manifes- 
tations are  frequently  so  severe  as  to  justify  the  term 
virulent.  There  is  every  grade  of  seventy  between  these 
extremes.  It  must  also  bo  borne  in  mind  that  glands 
which  have  been  enlarged  for  some  time,  but  have_  re- 
mained quiescent,  may,  as  the  result  of  a  fresh  infection, 
suddenly  take  on  acute  symptoms. 

A  single  group  of  glands  are  usually  affected,  espe- 
cially in  the  early  stages.  Occasionally  there  are  multiple 
foci  of  disease ;  particularly  is  this  true  in  the  neck,  where 
it  is  sometimes  bilateral.  In  the  late  stages  the  affection 
extends  from  group  to  group  until  it  seems  that  all  of 
the  lymphatic  glands  on  both  sides  of  the  neck  are  in- 
volved. 

In  very  rare  instances  the  whole  lymphatic  system  has 
been  involved. 

Constitutional  symptoms  are  usually  present  in  pro- 
portion to  the  severity  of  the  local  manifestations.  In 
the  tuberculous  form  there  may  be  but  a  slight  elevation 
of  temperature,  while  the  suppurative  cases  exhibit  a 
marked  pyrexia,  accompanied  by  the  usual  symptoms  of 
fever— malaise,  anorexia,  headache,  coated  tongue,  etc. ; 
in  other  words,  the  condition  is  that  of  a  septic  infection. 

Course.— ThQ  course  of  a  tuberculous  gland  tends  to 
destruction  by  liquefaction.  The  degenerative  process 
may  be  very  slow,  extending  over  a  period  of  months  or 
years.  The  glands  sometimes  remain  quiescent  for  long 
periods,  only  to  take  on  renewed  activity  sooner  or  later. 
In  some  cases  there  are  several  attacks  of  acute  symp- 
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toms,  followed  by  recession  before  breaking  down  finally 
occurs. 

Liquefaction  is  invariably  followed,  soon  or  late,  by 
spontaneous  evacuation  through  the  skin,  or  other  route, 
unless  the  abscess  be  evacuated  by  incision.  A  sinus  i-e- 
mains  which  persists  until  all  of  the  remaining  tubercu- 
lous material  is  discharged,  which  is  usually  a  long  time. 
When  a  number  of  glands  are  involved  in  the  same 
group  they  may  coalesce  and  discharge  through  a  single 
tract,  leaving  but  a  single  sinus;  or  there  may  be  as 
many  sinuses  as  there  are  diseased  glands. 

Cases  which  have  a  .secondary  infection  superadded  run 
a  much  more  rapid  course. 

Finally,  in  rare  instances,  the  breaking  down  of  the 
gland  is  followed  by  absorption  of  the  fluid,  and  spon- 
taneous cure  results  by  caseation  and  calcification. 

piiujiumx  —The  presence  of  enlarged  lymph  glands, 
without  apparent  cause,  running  a  subacute  or  chronic 
cour.se,  especially  if  situated  in  the  neck,  is  presumptive 
evidence  of  tuberculous  adenitis.  A  tuberculous  family 
history  or  tuberculous  surroundings  add  strength  to  this 
view. 

The  conditions  from  which  this  must  be  dislinguislicd 
are: 

1.  Simi)le  adenitis,  if  such  a  term  may  be  employed, 
but  more  propei'ly  an  adenitis  in  which  the  dose  of  jjoi- 
son  has  been  relatively  small,  and  the  gland  has  been 
able  to  dispose  of  it  successfully;  this  form  tends  to  un- 
dergo resolution. 

3.  A  pyogenic  adenitis.  In  this  affection,  which  may 
be  of  the  same  type  as  the  foregoing,  the  poison  is  pres- 
ent m  larger  dose;  the  tendency  of  the  inflammation  is 
toward  early  suppuration. 

3.  Syphilitic  glandular  enlargement  will  be  recognized 
by  the  general  and  symmetrical  distribution  of  the  af- 
fected glands,  especially  the  post-cervical  and  the  ingui- 
nal, by  the  pamless  character  of  the  aifection,  by  the  pres- 
ence of  other  signs,  and  bv  the  history. 

4.  Carcinomatous  glands,  secondary  to  epithelial  can- 
cers pt  tile  lips,  tongue,  etc.,  must  be  suspected  if  such 
a  lesion  exists  or  has  been  previously  removed-  hence 
late""''°''*"^'^'^  "^  inquiry  in  every  case  at  middle  age  or 

5.  Glanders  and  other  specific  infections  not  alreadv 
mentioned  will  be  readily  recognized  by  the  presence  of 
the  primary  focus  of  disease. 

6.  Bubonic  plague  need  only  be  mentioned  to  nut  the 
surgeon  on  guard  if  the  disease  happens  to  exist  in  the 
particular  locality,  or  if  the  individual  has  come  from 
an  infected  district. 

t,I'  Lymphosarcoma   may   be    indistinguishable    from 
tuberculous  disease  of  the  gland  in  the  eSrly  stages.     I 

i,«?,in  k'""'"'  °^  "?.'  "''■'■''  "^'^  malignant  cliara?ter  wil 
usually  become  manifest.  It  is  sometimes  proper  to  re- 
move a  gland  for  microscopic  diagnosis 

8.  Hodgkin's  disease  in  the  beginning  presents  no  dis 
tiuctive  symptoms.  It  is  rare  before  pubcr  three 
fourths  of  the  cases  occur  in  men ;  and  the  dee  chain  of 
cervical  glands  is  apt  to  be  the  first  atfecte.r  Lter  the 

Krt^^?i^=^  ^r -^f  ^z:^:!;^^r  r^^'^ 
s^if^Ss^'"-^'"--"-'^^-^  Tii:?^^ 

P«</w%y  -See  the  article  on  Lnmph  Nudes  Dismsm  of 
Treatment. -Hhe  treatment  of  tuberculous  I'vmnhff;^  f' 
may  be  described  under  the  fol"owfng  ^e  ids  '  t be 
prevention  of  further  infection-  r2  i.=m  v/'  ^ 
affected;  (3)  local  applicatLns?(4)*consti  uHonni't.'^'^r 
men  ;  and  (,■5)  surgical  treatment^  ^  constitutional  treat- 

the  treatment  of  tuberculous  glan  U  s^fe  Wnl  J  "  m"/ 
said  on  the  subject  of  prophylS   Tn'sp™,fi^^«"  d,^« 
etiology,  It  was  stated  that  the  di.sea.se  w.ise,?iVll .     H  "' 
absorption  of  tubercle  bacilli  from  some  part  of  tl^« 
face  of  the  body.     As  the  majority  of  eMes'/i''" 

examin^ation  of  /ver/I^I^L  fh^aT"mSX"ni^inhei];! 
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fection — ^lesions  of  the  scalp  or  face,  carious  teeth,  ulcers, 
of  the  lips,  tongue,  or  cheeks,  and  particularly  disease  of 
the  tonsils,  nasopharyngeal  catarrh,  and  adenoids.     Noth- 
ing could  be  more  irrational  than  to  dose  the  patient  with 
cod-liver  oil,  iron,  etc.,  and  to  paint  the  skin  with  iodine 
while  he  is  daily  absorbing  more  germs.     Even  the  effect 
of  sea  air  and  sun.shine  will  prove  futile  under  such  cir- 
cumstances.    Therefore    fir.st   treat   the  local    infection 
atrium,  in  order  to  stop  further  absorption.     To  this  end 
have  all  carious  teeth  properly  filled  or  extracted,  remove 
adenoids,  treat  a  nasopharyngeal  catarrh,  and,  above  all 
restore  the  tonsils  to  a  healthy  condition,  or  excise  theiii 
if  need  be,  and  then  lake  up  the  treatment  of  the  en- 
larged glands. 

Jiist  of  the  Pari  Affeeted.— The  first  ]5i-inciple  in  the 
treatment  of  inflammatory  affections  is  to  secure  rest  of 
all  the  structures  involved.     The  more  acute  the  inflam- 
mation the   moi-e   imperative  this   rule   becomes.     This 
course  is  just  as  necessary  in  treating  inflammation  of 
lymph  nodes  as  it  is  in  treating  inflammation  of  other 
structures.     For  the  purpose  of  keeping  the  .struetun-s 
of  the  neck  at  rest,  in  ca.ses  of  cervical  adenitis,  a  kind  of 
"stock"  should  be  Avorn.     This  is  made  of  pasteboard 
and  should  be  cut  to  fit  the  particular  individual      Tlie- 
two  ends  meet  at  the  back  of  the  neck.     The  Ibwer  edo-e 
should  rest  on  the  clavicles,  the  ujiper  margin  is  high  °it 
the  sides,  and  cut  out  for  tlie  chin  just  sufficiently  to  per- 
mit the  head  to  maintain  a  normal  po.sili(jn      It  need  not 
be  high  at  the  back.     Having  car.-fully  fitted  the  paste- 
board to  the  neck,  and  being  assured  that  it  is  of  proijer 
dimensions,  the  surgeon  .should  have  it  lightly  padded 
and  covered  with  either  white  or  black  .silk  as  preferred 
and  provided  at  the  back  with  tapes  for  tving  it  in  pnsi- 
tion  .  It  should  be  worn  during  tlie nightas  well  as  dur- 
ing the  day.     If  properly  made  it  prevents  rotation  of 
the  head  as  well  as  flexion  and  extension.     In  addition  to 
affording  rest  to  the  inflamed  part  it  serves  to  maintain 
an  even  lemp(>ratui-e  of  the  surface,  which  is  doubtless  a 
factor  of  definue  value.     Appropriate  means  for  placing 
the  important  structures  at  rest  in  adenitis  occurrme  in 
other  parts  of  the  bo.ly  will  readily  suggest  themsehvs  ' 
L»eal  Appha>t,„>,.s:-This  is  pei-haps  the  lea.st  impor- 
ant  partof  this  .subject.     It  is  probable  that  many  of 
the  local  aijphcations  in   common  use  aie  quite  inert 
Mh   e  the  most  efheient  have  but  a  feeble  influence.     Of 
all  the  remedies  employed  the  com  pounds  of  iodine  seem 
to  have  best  stood  the  test  of  time.     A  vervefflc  ent  form 
ol  exhibiting  this  remedy  is  the  ointmen6f  the  iodide  of 
oTntmen^'.Mff'^?'  cadmium,  or  the  compound  iodine 
ointment,  all  of  which  are  oHicial  in  the  Pharmacopoeia 
The  ointment  may  be  well  rubbed  into  the  affected  reS 
wiee  daily,  covered  with  lint  and  waxed  paper  and  Tf 
the  neck  is  inx-„l ved,  the  stock  applied.     The  tincture  of 
iodine  IS  less  efficient  than  the  ointment,  bu    may  befl 
erally  app  led  in  some  of  the  mildest  cases  esneciaflv  f 
spread  we  1  around  the  whole  area  involved      '  ^ 

ffive  toflf't  .;'n  ?'"'■■"«"*('«> .'"  fifty  per  ,-ent.)  or  solution 
T^lJ'wn^.-l' ':''■?".'•'  ''  ''  SW.v  i-cconpnended  by  some. 
seVitic  or  rr^ut'""  ^V"'  "'«  P-'aclic-e  of  injecting  anti- 
flan  c^l  W-wT^^  r'''«f'"'ci'--  into  th,.  centre  of  an  i„- 
Salf;  1  ,  'l-'c-^,  "ot  seem  to  be  based  upon  a 
tenem  lb  r  w  ,  ;  '""J  '"^'''''■'*^  '"■  '"»«°"t  seen  sufficient 
Uo  to  a  -t  '"."""lent  to  warrant  its  employment. 
Kland  s  to  ,  ,  i"r  ''"'"'  ,"'^  tend.-ncy  of  ever'  inflamed 
n  r  ■  i-f  IV'  r  -"  ■•c->lution  ami  return  to  a  condition 
fo  ■  he  fm-iT  t  ""li':?''climg  the  normal.  If,  tlietc- 
henartsn,  absorption  of  poison  be  prevt-nted  and 

any 'oth^r'measuref  •  ""'  ^'""P'"""  ^""  -''«'"''  -'"'™t 

oquarlhe  r^;:;;(;<  '^Y'"'"*-^'^''-'-  '-tlitions  being 
S'resol  ;  on  l^IM  "^P';?^e"icnt  in  the  cases  that  un- 
and  viffor  of  t,^  •,-'"• !" '',"''■'■*  proportion  to  the  health 
the  well  known  f,  "1'  V'"'"?''  1^'"«  *«  ^  ^e  ex,,laine,l  bv 
inUust  CTt?/  -^'i.''^  phagocytes  of  an  individual 
infections  th^nUi'",*^"'-''''-^' '"''•■«  ''ffl^ient  in  destroving 
fo re  as  m  d  nn,  H"  'i?  "  '"  '"'  enfeebled  state.  Tlx-i-e*'- 
pati^nt  sho     1  1  f'"'  """■••  "Measures  mentioned,  the 

patient  should  be  instru.-ted  to  lead  a  healthful  out-of- 
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door  life.  The  tubercle  bacillus  is  killed  by  the  direct 
rays  of  the  sun,  and  it  cannot  be  doubted  that  the  dfect 
■of  sunlight  in  inci'casing  the  resistance  of  persons  to 
tuberculous  infection  is  \'ery  great.  Hence  a  residence 
,at  the  seashore,  or  in  tlie  country  where  the  individual 
may  be  in  the  open  air  all  day, 'is  to  be  advised.  The 
time  devoted  to  rest  and  sleep  sliould  exceed  that  proper 
for  a  healthy  individual.  Unless  sonic  special  indication 
exists,  a  generous  diet  is  to  be  advised.  If,  however,  in 
addition  to  this,  a  liberal  quantity  of  milk,  not  less  tiian 
a  quart  a  day  for  an  adult,  and  an  abundance  of  cream 
and  butter  be  taken,  tliebest  results  will  beobtained.  In 
other  Avords,  "forced  feeding"  is  to  be  practised;  at  the 
same  time  the  limits  of  the  patient's  digestive  power 
must  be  carefully  respected. 

The  indications  for  Internal  medication  are  simiile. 
For  ansemia.  iron  or  manganese  is  the  sheet  anchor.  The 
hypophosphites  deservedly  enjoy  a  good  reputation. 
Arsenic  given  to  the  limits  of  toleration  is  highly  in- 
dorsed by  some  writers,  and  really  appears  to  be  of  in- 
valuable service  in  many  cases.  Ood-livev  oil  is  still 
very  largely  employed  wiien  the  nutrition  is  poor,  and 
perhaps  nothing  can  be  said  against  this  practice  if  the 
stomach  tolerates  it  well,  although  many  prefer  to  ad- 
minister fat  in  the  form  of  cream  and  butter.  It  has  not 
been  demonstrated  that  cod-liver  oil  exerts  any  specific 
influence  upon  tuberculous  subjects. 

If  the  digestion  is  poor,  pepsin  or  other  artificial  aid 
should  be  given. 

Snrgiciil  Tinttmeiit. — It  is  frequently  a  matter  of  some 
moment  to  decide  when  surgical  measures  are  necessary 
in  these  cases.  "Whenever  a  gland  or  group  of  glands  is 
enlarging  rapidly,  or  when  the  local  signs  of  inflamma- 
tion indicate  that  pus  is  either  present  or  forming,  oper- 
ation should  not  be  longer  delayed.  In  the  absence  of  these 
acute  symptoms  one  may  safely  wait  for  as  long  a  time  as 
two  or  three  months,  during  which  the  other  methods  of 
treatment  may  be  given  a  thorough  trial.  If  at  the  end 
of  this  time  there  is  no  improvement,  the  removal  of  the 
affected  gland  should  be  advised.  During  the  time  men- 
tioned, any  increase  in  the  local  symptoms  would  be  an 
indication  for  operation  without  further  delay.  On  the 
other  hand,  the  simpler  forms  of  infection  which  have  a 
tendency  to  undergo  resolution  would  have  disappeared. 
Manifestations  that  remain  after  this  length  of  time 
are  apt  to  be  due  to  tubercle,  sarcoma,  or  Hodgkin's 
disease. 

It  is  impossible  to  distinguish  in  the  early  stages  be- 
tween these  three  conditions,  but  it  is  equally  proper  to 
remove  the  affected  glands  in  either  case,  for  then  a  defi- 
nite diagnosis  can  be  made  by  a  microscopical  exami- 
nation. 

In  operating  for  the  removal  of  enlarged  glands  of  the 
neck,  the  incision  should  be  made  sufllciently  free  to  gi^'e 
proper  access  to  the  tumor,  and  at  the  same  time  it  should 
be  so  placed  as  to  produce  the  least  deformity.  The 
usual  principles  governing  surgical  operations  apply  to 
the  solid  forms  of  these  tumors.  As  the  majority  of  these 
•operations  will  be  for  tuberculous  glands,  it  should  be  em- 
phasized that  satisfactory  results  will  only  follow  thor- 
ough removal.  Before  the  glands  have  broken  down  this 
will  be  a  task  of  comparative  ease.  After  abscesses  have 
foriued,  however,  the  dissection  is  much  more  tedious, 
and  the  chance  of  obtaining  a  radical  cure  is  much  di- 
minished. In  neglected  cases  and  those  in  which  early 
breaking  down  has  occurred,  it  has  been  a  common  prac- 
tice to  incise  the  fluctuating  swelling  and  treat  it  as  an 
ordinary  abscess.  It  will  be  found  in  many  of  these  cases 
that  the  pus  comes  from  a  suppurating  gland  beneath  the 
deep  fascia,  and  that  the  discharge  has  worked  its  way 
through  the  latter  and  has  appeared  beneath  the  sliin. 
With  this  knowledge,  it  is  our  duty  in  these  cases,  after 
incising  the  abscess,  to  explore  carefully  in  all  directions 
for  any  evidence  of  a  tirack  leading  to  a  deeper  tociis  oi 
suppuration.  If  such  be  found,  it  must  be  followed  tjp 
-and  treated  in  the  usual  way.  The  deep  glands  of  tiie 
neck  lie  in  close  apposition  to  the  great  blood-vessels  and 
when  the  seat  of  disease  they  are  particularly  prone  to  in- 


volve the  internal  jugular  vein.  In  all  operations,  the  im- 
portant anatomical  structures  which  lie  in  apposition  with 
the  glands  must  be  kept  in  mind  and  avoided  if  possible. 
If  the  internal  jugular  vein  is' distinctly  involved,  a  liga- 
ture may  be  applied  on  either  side  of  the  part  affected 
and  the  .section  removed.  In  order  to  get  better  access, 
if  the  disease  is  extensive,  the  sterno. mastoid  muscle  may 
be  divided  and  sutured  again  after  the  mass  has  been  re- 
moved. In  the  absence  of  pus  these  wounds  may  be 
closed  w-ithout  drainage,  but  when  suppuration  is  pres- 
ent suitable  drainage  must  be  provided. 

Alfred  V.   Wood. 

LYSIDIN — ethyleue-ethenyl-diamine,  methyl  glyoxali- 
din(NCH2.NHCH2.CCH3)— a  reddish-white,  very  hygro- 
scopic crystalline  mass  of  mouse-like  odor  and  alkaline 
reaction,  is  prepared  by  acting  on  ethylene-diamine  hy- 
drochloride with  sodium  acetate,  and  separation  by  caus- 
tic alkali.  It  is  freely  soluble  in  water  and  alcohol,  is 
insoluble  in  ether,  decomposes  silver  nitrate,  and  with 
ferric,  zinc,  and  mercuric  chlorides  and  iodides  forms  pre- 
cipitates which  are  soluble  in  excess  of  lysidiii.  One 
gram  of  lysidin  re(iiiires  for  neutralization  5  c.c.  noi-mal 
hydrochloric-acid  solution.  The  drug,  on  account  of  its 
hygroscopic,  nature,  is  marketed  only  in  fifty-percent, 
aqueous  solution,  a  pale-yellow  liquid  with  siiapy  feel. 

Lysidin  is  a  near  relative  of  piperazin,  and,  like  the 
latter,  has  a  noteworthy  value  in  gouty  conditions. 
Goodbody  considers  it  more  powerful  than  piperazin  as 
a  solvent  for  uric  acid,  and  Gompertz,  Grawitz,  and  others 
give  favorable  reports  of  its  action.  The  dose  is  2  to  10 
c.c.  (3  ss.-iiss.)  of  the  solution  daily,  given  with  large 
quantities  of  water. 

Lymlin  hitiirtrate  is  a  soluble  white  cr3'stalliue  salt  of 
lysidin  of  about  one-third  the  strength  of  the  latter. 

W.  A.  Baatedo. 

LYSOFORM  is  an  odorless,  clear,  yellowish,  soapy 
liquid  containing  formaldehyde,  and  miscible  in  all  pro- 
portions with  water  (slightly  cloudy)  and  alcohol.  Sy- 
manski,  to  make  a  comparative  study  of  lysoform  with 
lysol,  mixed  urine  with  bouillon,  incubated  it  for  three 
days,  and  added  0.1  to  1.0  c.c.  of  lysol  and  lysoform,  re- 
spectively, to  100  c.c.  Platings  were  made  after  twenty- 
four,  thirty  six,  and  seventy-two  hours.  In  0.5-1  c.c. 
mixtures  the  lysol  plates  were  sterile,  while  cultures  were 
obtained  from  all  of  the  lysoform  plates ;  the  strong  ly- 
soform solutions  were  about  equal  in  antiseptic  power 
to  the  weak  lysol  solutions.  Spore-forming  anthrax  ba- 
cilli were  killed  by  two-  to  three-percent,  lysol,  and  by 
three-  to  five-per-cent.  lysoform.  Lysoform  had  but  lit- 
tle antiseptic  power  on  albuminous  fluids,  but  possessed 
the  greatest  deodorizing  power.  Inoculated  into  mice  and 
guinea-pigs  it  is  very  little  poisonous.  For  cystitis,  Si- 
mons recommends  injections  of  10-30  c.c.  (3  iiss.-  5  i.)  of 
two-per-cent.  solution,  and  for  chronic  gonorrhoea  oue- 
per-cent.  Strassmann  uses  it  as  a  vaginal  douche,  and  in 
two-  to  four-per-cent.  aqueous  or  alcoholic  solution  as  a 
disinfectant  for  the  hands.  W.  A.  Badedo. 

LYSOL. — This  is  a  proprietary  preparation  of  cresol 
introduced  to  supersede  creolin,  the  best-known  solution 
of  this  valuable  disinf(.>ctant.  The  advantages  claimed 
for  lysol  over  the  other  cresol  compounds  are  that  it 
forms  a  clear  solution  when  mixed  with  water,  contains 
a  greater  amount  of  cresol,  and  is  perfectly  free  from  in- 
jurious qualities.  It  is  said  to  be  prepared  by  dissolving 
the  cresols,  which  distil  between  190°  C.  and  200°  C.  in 
fatty  matter  and  subseijuently  saponifying  by  the  addi- 
tion of  alcohol.  It  is  a  brown,  oily-looking,  clear  liquid, 
with  a  feeble,  aromatic,  creosote-like  odor.  It  is  said  to 
contain  fifty  per  cent,  of  cresol.  Its  solution  forms  a 
soapy,  frothing  fluid,  which  becomes  turbid  only  when 
mixed  with  hard  water,  the  extent  depending  upon  the 
quantity  of  lime  salt  present;  this  turbidity  increases 
upon  standing  for  some  time.  Ly,sol  mixes  freely  with 
alcohol,  glycerin,  chloroform,  and  benzene. 

For  surgical  purposes  it  is  used  in  different  degrees  of 
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strength.  For  disinfecting  the  hands  and  cleansing  the 
body  of  the  patient,  a  five-pei--cent.  solution  is  used  by 
rubbing  into  the  parts  thoroughly,  and  then  washing  it 
off  in  a  solution  of  one  or  two  per  cent.  For  disinfecting 
instruments  and  for  irrigation  during  an  operation  a  ono- 
or  two-per-cent.  solution  is  prepared,  and  for  gynecologi- 
cal and  obstetrical  purposes  a  solution  of  one-half  per 
cent,  is  sufficient. 

On  mucous  surfaces,  when  used  in  stronger  solution 
than  two  per  cent.,  it  causes  a  burning  and  painful  sen- 
sation which  lasts  for  some  time,  but  otlicrwise  is  per- 
fectly unirritating. 

Lysol  was  recommended  for  internal  administration  as 
an  antiseptic  remedy,  but  has  not  proved  of  much  ser- 
vice. In  Europe  it  is  more  frequently  used  as  an  anti- 
septic injection  in  disturbances  of  the  lower  bowel,  a 
solution  of  the  strength  of  one  per  cent,  being  employed. 

Beaumont  Small. 

LYSOL,  POISONING  BY.— I.ysolis  a  coal-tar  product 
coptaining  a  considerable  amount  of  cresols  (methyl- 
phenols)  which  by  conversion  into  sodium  salts  have 
been  rendered  soluble  in  water.  It  is  used  a  good  deal 
as  an  antiseptic  wash,  and  cases  frequently  occur  in 
which  it  is  the  cause  of  poisoning  by  being  mistaken  for 
other  substances  in  use  in  the  sick-room.  Out  of  18  cases 
recently  collected  from  current  literature,  1 3  were  from 
internal  and  5  from  external  use  of  the  remedy.  Nine  of 
the  cases  resulted  fatally :  5  children  and  1  adult  after  in- 
terpal  use  and  2  children  and  1  adult  after  external  apph- 
catiou  of  the  pure  lysol  when  the  1-per-cent.  solution  had 
been  ordered.  The  largest  dose  from  which  recovery  is 
recorded  is  60  gm.  (about  gr.  925)  in  the  case  of  a  woman 
and  25  gm.  (gr.  385)  in  a  four-year-old  child.  The  small- 
est doses  that  have  proved  fatal  were  a  teaspoonful  (about 
4.3  gm.  or  gr,  70)  in  children  between  five  and  eight 
years  old. 

The  recent  cases  show  that  the  prompt  washing  out  of 
the  stomach  freely  with  water  has  been  attended  with 
satisfactory  results,  while  the  neglect  of  this  was  usually 
fatal.  The  solution  should  never  be  used  externally  in 
strength  greater  than  one  per  cent. ,  nor  more  than  0. 5  per 
cent,  internally. 

The  following  recently  reported  case  will  serve  to  show 
the  general  nature  of  severe  lysol  poisoning.  A  child  of 
nearly  two  years  old  drank  a  teaspoonful  of  lysol  at  8 
P.M.  Milk  was  given  at  once,  but  unconsciousness  soon 
supervened  without  cramps  or  vomiting.  At  8 :15,  when 
the  physician  saw  the  child,  the  pulse  was  160,  small  and 
irregular,  cyanosis  marked ;  corneal  and  pupillary  reflexes 
were  absent.  The  mouth  contained  considerable  mucus, 
and  the  mucous  surface  was  corroded,  as  was  also  tlie  skin, 
at  the  corners  of  the  mouth  and  on  the  chin.  At  8 :30  p,m, 
the  stomach  was  washed  out  with  water  until  the  effluent 
had  no  odor  of  lysol.  Camphor  and  ether  injections  were 
used.  The  child  improved,  consciousness  returned,  but 
there  were  several  attacks"of  vomiting  during  the  night. 
Next  morning,  the  temperature  was  102.2°  F.  and  pulse 
120,  moderately  strong,  but  dyspnrea  developed,  the  oede- 
ma of  the  lung  increased,  unconsciousness  again  super- 
vened, and  the  patient  died  at  3  p.m.,  nineteen  hours 
after  taking  the  poison. 

The  local  effects  of  lysol  will  resemble  those  of  phenol 
in  some  respects,  but  the  corrosive  effects  will  be  less 
marked.  On  the  other  hand,  the  general  effects  of  lysol 
are  well-marked  features  of  its  action,  and  death  may  oc- 
cur without  extensive  local  injury.  The  above  case  was 
treated  by  washing  out  the  stomach,  but  rather  late  and 
after  much  lysol  had  been  absorbed. 

Henry  Leffmann. 

LYSULFOL  is  a  thick  black  viscous  liquid  containing 
lysol  and  sulphur.  It  is  miscible  with  water  and  is  used 
by  Rumpf  in  skin  diseases.  W.  A.  Basiedo. 

J^ACE.—Macis.     Banda  Mace.     The  arrilode  of  the 
seed  of  Myristicafragram.  Houttuyn  (fam.  Myristicaceoe) 
The  origin  and  preparation  of  mace  are  fully  explained 
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under  JS/utmeg.  It  occurs  in  narrow  bands,  3.5  cm.  (1 
inch)  or  more  long,  somewhat  branched  and  lobed  above, 
united  into  broader  bands  below ;  orange-brown,  exuding 
fat  when  scratched  or  pressed ;  odor  fragrant ;  taste  warm 
and  aromatic.  In  the  ground  condition,  mace  is  almost 
always  grossly  adulterated,  especially  with  the  wild  or 
Bombay  mace,  from  Myristica  Mnlaharica.  This  is 
longer  and  more  slender,  of  much  darker  color,  softer, 
weaker,  and  more  flexible  and  contains  very  little  volatile 
oil,  but  a  good  deal  of  resin,  by  means  of  which  its 
powder  is  readily  distinguished.  Curcuma,  ginger,  and 
similar  substances  are  also  considerably  used  in  the  adul- 
teration of  mace,  and  are  readily  distinguished  by  a  similar 
resinous  nature,  as  well  as  by  their  starches. 

A  good  mace  contains  eight  per  cent,  or  more  of  vola- 
tile oil,  a  large  amount  of  fat,  very  little  resin,  a  little 
sugar,  and  other  ordinaiy  vegetable  constituents.  It  is 
free  from  starch.  The  ash  should  not  exceed  two  per 
cent,  and  in  a  clean  article  is  considerably  less. 

The  volatile  oil  of  mace  is  slightly  heavier  than  that 
of  nutmeg  and  is  soluble  in  three  parts  of  alcohol.  It  js 
of  complex  composition,  being  identical  in  this  respect 
with  oil  of  nutmeg,  except  that  its  content  of  terpene  is 
somewhat  smaller.  Owing  to  this  practical  identity  of 
the  two  oils  and  the  greater  cheapness  of  oil  of  nutmeg, 
it  happens  that  commercial  "  oil  of  mace  "  is  almost  with- 
out exception  oil  of  nutmeg. 

The  action,  uses,  and  dosage  of  mace  are  those  of  nut- 
meg. Henry  H.  Busby. 

MADDER. — Ruhia.  The  root  of  Rubia  iinctoria  L. 
(fam.  liubiacex).  Rubia  is  a  perennial  herb,  native  of 
the  Orient  and  extensively  cultivated  there.  The  dried 
root  is  cylindrical,  elongated,  0.3  to  1  cm.  (^  to  f  inch) 
in  diameter,  externally  dark  reddish-brown,  internally 
somewhat  lighter  to  pink.  It  is  of  soft  texture,  slight 
odor,  and  a  sweetish,  slightly  astringent  and  bitter  taste, 
tinging  the  saliva  red.  It  is  of  complex  composition,  the 
source  of  its  coloring  matter  being  one  or  more  glucosides 
which  are  decomposed  by  various  processes  employed  in 
forming  it.  The  drug  has  entirely  lost  its  place  as  a 
medicinal  agent  and  is  now  exclusively  used  for  dyeing. 
Even  this  use  has  largely  declined  under  the  influence  of 
the  aniline  dyes.  Henry  H.  Busby. 

MADEIRA.— The  island  of  Madeira,  the  largest  of  the 
group  of  islands  bearing  that  name,  lies  off  the  Moroc.co 
coast  of  Africa  at  a  distance  of  about  three  hundred  and 
sixty  tniles,  and  about  three  hundred  miles  to  the  north 
of  the  Canaries,  It  is  one  of  the  best  types  of  the  warm 
moist  climates,  and  some  flftj'  or  more  years  ago  was  con- 
sidered by  the  English  the  ideal  climate  for  pulmonary 
tuberculosis  and  other  lung  diseases:  much  in  the  same 
way  as  Florida  in  this  country  was  formerly  regarded  as 
the  Mecca  for  consumptives.  The  extent  of  the  island 
is  about  thirty  miles  from  east  to  west,  and  thirteen  miles 
wide.  Extending  from  one  end  to  the  other  is  a  range 
of  mountains  averaging  4,000  feet  in  height,  with  a  maxi- 
mum of  6,100  feet  (Pico  Ruivo,  in  the  centre  of  the  isl- 
and). The  side  ridges  of  this  central  chain  extend  to 
the  coast  in  every  direction,  usually  terminating  in  lofty 
headlands.  The  north  coast  is  more  precipitous  and 
wilder  than  the  .south.  The  soil  is  fertile,  and  on  the 
mountain  slopes  are  gardens  with  luxuriant  semitropical 
vegetation  and  vineyards. 

Madeira  belongs  to  Portugal  and  "  the  inhabitants  are 
of  Portuguese  descent,  with  some  admixture  of  Moorish 
and  negro  "  (Solly).  The  population  of  the  two  inhabited 
islands,  Madeira  and  Porto  Santo,  is  about  134,000. 
Funchal,  the  capital  and  largest  town  of  Madeira  (popu- 
lation 33,000),  lies  upon  the  south  coast,  and  is  built 
around  the  curving  shore  of  a  bay,  extending  up  the  en- 
circling hillside  to  a  height  of  850  feet  or  more  above  sea 
level.  It  is  sheltered  from  the  northerly  winds,  which 
are  prevalent,  by  the  mountain  chain,  and  is  the  usual 
place  of  residence  selected  by  invalids  resorting  to  the 
1^  Ai  '^"'■'"S  the  season  which  extends  from  September 
to  May,  though  one  can  spend  the  summer  comfortably 
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Annual  Aveiiagbs. 


Madeira 

Jupiter,  Fla. , . 

Key  West 

Jacksonville. . . 
iSanta  Barbara 

San  Diego 

Bermuda 

Nassau 

Mentone 

Cairo 

Aiken 


Latitude. 


32°30'  N. 
2a°57  N. 
•M'Si'  N. 
30°20'  N. 
■di'-iS'  N. 
32-43'  N. 
32°15'  N. 
25°5'    N. 

43°46'  N. 
30°3'  N. 
33«32'  N. 


TEMPERA-TORE.     (DE(iREES  FAHRENHEIT.) 


Mean  for 
January. 


60.4° 
63.4 
70.3 
85.8 
51.2 
53.6 
62.5 


49.3 
.53.6 
44.15 


Mean  for 
July. 


71.1° 
80.5 
84. 
82.5 
66.8 
67.1 
79.8 
87. 
Summer. 
73. 
77.9 
78.8 


on  the  island  by  going  up  into  tlie  mountains.  Tlie 
scenery  is  very  attractive  and  vaiied.  Tlie  roads  are 
very  steep,  so  that  wlieeled  vehicles  aje  rarely  used,  but 
in  their  place  palanquins,  sledges,  and  portable  ham- 
mocks. The  sanitation  and  water  are  good.  The  ac- 
commodations are  excellent,  there  being  several  English 
hotels  and  furnished  villas  called  "quintas"  for  rent, 
situated  at  various  elevations.  There  are  also  English 
and  Scotch  churches,  and  an  English  club  and  library. 
There  a,re  good  fishing  and  sea-bathing  all  the  year  round, 
the  temperature  of  the  water  in  winter  being  from  60° 
to  70°  F. 

Madeira  is  reached  by  steam  from  Liverpool,  London, 
Southampton,  and  Plymouth,  and  from  various  others 
ports  on  the  Continent,  and  is  also  frequently  a  point  of 
call  by  steamers  from  New  York  taking  the  southern 
route. 

As  has  been  said,  the  climate  of  Madeira  is  a  mild, 
moisf,  marine  one,  and  is  consequently  a  very  equable 
one,  not  only  in  the  daily  but  also  in  the  yearly  range. 
The  average  mean  daily  range  for  the  year  is  9.2°  F.  and 
the  mean  nycthemeral  range  during  the  six  months,  No- 
vember to  April,  is  only  10°  F.  The  mean  monthly 
range  of  temperature  for  each  of  the  five  months — No- 
vember to  March — is  as  follows: 

November,  16°;  December,  16.9°;  January,  16.9°; 
February,  18.7°;  March,  18.9°.  The  mean  annual  tem- 
perature is  66.2°,  and  for  the  winter  61.6°.  The  extreme 
range  of  temperature  is  from  90.8°  to  46,22°  F.,  for  eight 
years  of  observation. 

At  Funchal  frost  and  snow  are  wholly  unknown, 
but  snow  falls  on  the  mountains  once  or  twice  during 
the  winter,  very  seldom,  however,  below  the  altitude  of 
two  thousand  feet.  The  mean  annual  relative  humidity 
is  given  as  from  70  to  75  per  cent.,  and  for  the  five 
months  from  November  to  March,  71  per  cent.,  according 
to  Kisch.  During  spring  and  autumn  the  relative  hu- 
midity is  least.  The  mean  annual  rainfall  is  29  inches, 
of  which  66  per  cent,  falls  in  the  four  months,  November 
to  February.  In  the  winter  six  months  there  are  on  an 
average  fifty  rainy  days.  Lombard  gives  the  number  of 
cloudy  days  per  annum  as  110,  and  of  fair  and  clear  days 
as  189.  The  prevailing  winds  are  from  the  north,  north- 
east, and  northwest.  Generally  there  are  no  high  winds 
at  Funchal,  but  occasionally  it  is  visited  by  the  "leste," 
a  hot  dry  wind  blowing  ft-om  the  Morocco  coast,  chiefly 
in  the  spring  and  autumn. 

In  the  above  table  the  climate  of  Madeira  is  com- 
pared with  various  other  warm  marine  climates  and  with 
the  drj'  climates  of  Cairo  and  Aiken. 

The  climate  of  Madeira  is  not  suited,  in  the  writer's 
opinion,  for  pulmonary  tuberculosis  generally,  although 
occasionally  individual  cases  may  do  well,  as  in  almost 
any  climate.  No  warm,  moist  marine  climate  can  be 
considered  favorable  for  the  arrest  or  cure  of  this  disease, 
and  experience,  especially  that  at  Madeira,  confirms  this 
statement.  For  cases  of  chronic  laryngitis  with  scanty 
expectoration,  chionic  bronchitis  and  emphysema,  how- 


Mean 
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66.2° 
73.4 
77.5 
69.2 
60.7 
60.4 
70.8 
78.7 

6(1. 

70.2 

61.61 


Relative 
Humidity. 


70.7.5« 

82. 

73.9 

72. 

73. 

72.9 

80. 

79. 

72. 

58.4 

59.65 


Ralnlall. 


29.0 
62.1 
40.8 
54.6 
17.6 

9.49 
62.54 
56. 
Oct.  to  May. 
25.61 

1.22 
48. 


Cloudy  Days. 


110.0 
79.8 
59.1 
85.1 
71. 
87.2 


80. 
40. 


ever,  such  a  climate  is  favoi-able,  as  well  as  for  that  large 
class  of  cases  characterized  by  debility.  "  The  feeble, 
flickering  lamp  burns  longer  there  than  in  a  more 
stimulating  and  tonic  air,  and  now  and  then  it  seems 
to  gather  renewed  power,  and  burns  up  again  with 
some  of  its  old  lustre."  For  delicate  scrofulous  chil- 
dren such  a  mild  marine  climate  is  of  value.  Kisch 
regards  rheumatism  and  gout,  and  also  a  tendency  to 
diarrhoea  and  to  albuminuria,  as  contraindicating  the 
Madeira  climate. 

The  American  in  search  of  health  would  rarely  seek 
Madeira,  owing  to  the  long  and  expensive  journey  which 
he  would  be  obliged  to  take.  Moreover,  he  has  nearer 
at  hand  in  Florida,  Southern  California,  and  the  West 
Indies,  similar  or  more  favorable  chmates. 

Edirard  0.  Otis. 

MADRUGA  SPRINGS.— These  springs  are  situated  in 
the  town  of  the  same  name  at  a  distance  of  about  forty- 
five  miles  from  Havana,  Cuba,  with  which  the  town  is 
connected  by  railroad.  The  number  of  springs  is  quite 
large,  but  up  to  the  present  only  three  of  them  have  been 
employed  for  medicinal  purposes,  their  names  being, 
Paila,  Templiido,  and  Tigre. 

These  springs  have  been  well  known  for  many  years 
and  have  enjoyed  a  well-merited  fame,  but  for  a  long 
period  tliey  were  neglected.  Finally,  the  people  of  the 
neighborhood  formed  an  association  which  furnished  the 
uecessaiy  funds  for  erecting  the  buildings  which  now 
exist  on  the  site  of  the  springs.  These  buildings  are 
substantial  in  character,  made  of  stone,  and  roofed  with 
tiles  in  the  picturesque  manner  of  the  country. 

The  building  at  the  Paila  is  thirty-six  feet  long  by 
eighteen  feet  in  width,  and  in  the  middle  there  is  a 
partition  wall  which  serves  to  divide  the  building  into 
two  almost  equal  parts.  One  side  is  devoted  to  the 
use  of  women  and  children,  while  the  other  division  is 
for  men  bathers.  The  water  that  fills  both  of  these 
tanks  issues  from  a  spring  located  in  a  well  six  feet 
wide  by  nine  feet  deep. 

Tiie  water  of  this  spring  is  clear,  transparent,  and  has 
a  strong  odor  of  sulphureted  hydi'ogen.  This  odor  is 
lost  on  boihng  the  water  or  when  it  is  allowed  to  cool. 
The  temperature  of  the  water  is  about  23°  C. ;  in  reaction 
it  is  somewhat  alkaline. 

The  analysis  of  the  water  of  this  spring,  according  to 
Dr.  Aenlle,  yields  the  following  results: 

Gms.  per  Litre- 
Sulphurous  a«id ^ 

Carbonic  acid 112 

Carbonate  of  magnesium ws 

Carbonate  ol  calcium 48b. 

Sulphate  ol  calcium ^ 

Chloride  of  sodium 09» 

Carbonate  of  iron ou» 

Chloride  of  magnesium [J}" 

Oxide  of  aluminum ^ 

Organic  matter '_!_ 

Total l-*!'* 
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A  more  recent  analysis  made  by  Dr.   Pons  gives  a 
•somewhat  different  resiilt,  which  is  as  follows: 

Gms.  per  Litre. 

Sulphate  of  calcium 1.300 

Chloride  of  sodium 020 

Carbonate  of  magnesium 150 

jMumina 009 

Carbonate  of  calcium 008 

Sulphate  of  iron i 

Carbonate  of  iron  peroxide  1  ,„„ 

Silica f  198 

Nitrogen  or  organic  matter  J 


Total. 


1.685 


The  Tigre  Spring  lias  not  the  volume  of  the  others, 
but  the  bathing  facilities  are  also  good,  the  building  at 
this  spring  containing  separate  apailments  for  men  and 
■women.  The  water  is  colder  and  iias  a  larger  amount  of 
■sulphate  of  iron. 

The  curative  powers  of  the  waters  of  these  springs 
have  long  been  known  by  the  people  of  Cuba  and  they 
ha\-e  been  acknowledged  also  by  the  medical  profession. 
In  fact,  they  enjoy  almost  as  much  popularity  as  do  those 
■of  San  Diego.  Dr.  Pai'dinas,  resident  physician  and 
medical  director  of  the  bathing  establishment  at  Madruga 
Springs,  has  devoted  much  attention  to  the  treatment  of 
disease  by  these  waters,  and  has  furthermore  published 
his  experiences;  1  can  therefore  do  no  better  than  quote 
him.  He  finds  the  waters  of  most  benefit  in  various 
forms  of  aoasmia,  and  lie  has  published  a  serie.s  of  cases 
in  which  the  blood  count  has  rapidly  risen  under  their 
use  from  3,200,000  to  4,000,000,  or  even  5,000,000,  in  less 
than  two  weeks. 

Although  it  is  well  known  that  cold  sulphur  water 
baths  are  not  generally  indicated  in  the  treatment  of 
rheumatic  conditions,  it  is  nevei-theless  true  that  very 
few  sufiferers  from  affections  of  this  nature  have  failed 
to  derive  some  benefit  from  a  course  of  treatment  at  these 
springs.  Almost  all  the  conditions  coming  under  the 
heads  of  arthritism,  scrofula,  and  herpetism  seem  to  im- 
prove under  their  use.  The  records  show  numerous  cases 
ot  bronclntis,  dyspepsia,  neuralgia,  cholelithiasis,  cystitis 
etc.,  in  which  a  cure  has  resulted  from  a  course  of"  treat- 
ment at  this  establishment.  The  next  most  common  con- 
dition among  the  patients  coming  to  these  springs  is  the 
group  of  diseases  termed  "  herpetism. "  The  effect  of  the 
treatment  on  these  troubles  is  truly  remarkable,  a  cure 
sometimes  following  a  short  series  of  baths  The  best 
results  are  obtained  in  the  dry  form  of  diseases  of  the 
Skin.  Ihe  baths  are  of  course  contraindicated  durine 
the  acute  or  active  period  of  these  affections. 

JSf.  J.  Ponce  de  Leon. 

MADURA    FOOT.     See  Actinomycosis. 

MAGNESIUM.-I.  General  Medicinal  Properties 
ov  _  CO.UP0UNDS  OF  MAGNEsiuM.-Medicinally  inag 
nesium  is  notable  among  metals  for  its  inertness  its 
S^t""!?  <^.^'"b>.ting  absolutely  no  specific  effect  ind 
vidua!  to  their  basic  radical.  As  a  cl,4s,  niagnesic  salts 
tend  to  be  of  low  diffusion  power  and  pu  -catfve  aufl  as 
compared  with  salts  of  potassium  or  of  sodium  Wltli  the 
same  acid  radicals,  are  less  obnoxious  to  the  t^ te  and 
are  generally  milder  in  action  ^°" 

otII  "^Tf  '^"■''P°"^DS  OF  Magnesium  used  in  Medi- 
ciNE.-The  compounds  of  magnesium  entering-  into 
preparations  of  the  United  States  Pharmacopeia  fre  He 

sj:.'"'^'^"'^")'  "^^•''^^■*-  -*«-r?r.rand 

Magnesium  Oxide,  MkO.— Masrnesinm  rivi,i„  *i 
nesia  or  calcined  mn.neL  of  cofZon'^arlaiiee  teZfy 
obtained  by  exposing  to  a  low  red  he  t  1  ,„  =  i,  X 
magnesium  carl.onafe  of  pCrnacy  '\oeordinT  to 
special  crrcumstanoes  in  the  makin/ magnesia  mfv  h^ 
comparatively  light  or  comparatively  Lavy  ^wo 
grades  of  magnesia  thus  occur  in  the  marketl'  botl>T,f 
which  are  recogn  zed  by  the  United  a/^trc  t>i'  " 

p«ia.     The  %l.  yariet/irofficiX  entiteJ  :™nlv°" 
Magnes^a,  Magnesia,  while  the  heavy  grade  is  distin^l 
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tively  styled  Magnesia  Ponderosa,  Heavy  Magnesia.  The 
market  brands  of  magnesia  known,  respectively,  as 
Henry's,  Husband's,  and  Ellis's,  are  examples  of  heavy 
magnesia. 

Both  varieties  of  the  substance  are  in  the  form  of  an 
exceedingly  fine  white  powder,  very  light  in  the  case  of 
the  simple  "magnesia,"  but  dense  in  the  case  of  the 
"heavy  "  article.  In  both  cases  the  powder  is  odorless, 
but  with  an  earthy,  though  not  saline  taste;  is  almost 
insoluble  in  water,  and  quite  so  in  alcohol,  In  the  case 
of  the  light  variety,  one  part  of  magnesia  mixed  with 
fifteen  parts  of  water  and  allowed  to  stand  for  half  an 
hour  will  form  a  gelatinous  magma  of  magnesium  hy- 
dioxide.  Heavy  magnesia,  on  the  contrary,  does  not 
readily  react  in  this  way.  Magnesia  slowly  absorbs  car- 
bon dioxide  from  the  atmosphere,  and  hence  is  directed 
by  the  Pharmacopa-ia  to  be  kept  in  well-closed  vessels. 

Magnesia  is  strongly  alkaline  in  respect  of  power  of 
saturating  acids,  but,  from  its  feeble  solubility,  shows 
scarcely  a  trace  of  the  physiological  properties  exhibited 
.by  the  soluble  alkalies  potassa  and  soda.     Locally,  mag- 
nesia has  only  the  negative  properties  of  a  light,  smooth 
insoluble   powder,    but  taken    internally  it  neutralizes 
acids  in  the  prini,-e  viae,  and  in  the  condftion  of  a  soluble 
magnesian   salt  thus  resulting  proves  mildly  laxative. 
As  an  internal  medicine,  in  .short,  magnesia  combines  the 
properties  of  an  antacid  and  a  laxative,  and  is  used  ex- 
clusively for  obtaining  the  effects  of  such  virtues,  either 
singly  or   together.      Thus  it  may  be  prescribed  as  a 
simple  laxative  in constijjation,  a  simple  antacid  in  "sour 
stomach, "  or  as  a  medicine  of  both  virtues  wJien,  in  the 
case  of  irritation  of  the  intestines  from  the  products  of 
sour  fermentation  of  the  food,  both  an  alkaline  and  a 
laxative  effect  are  needed.     When  given  as  a  simple  laxa- 
tive, it  may  be  necessary  to  follow  the  dose  of  magnesia 
with  a  draught  of  lemonade  to  secure  the  ueces.sary  acid 
for  the  .solution  of  the  magnesia.     As  an  antacid  mag- 
nesia is  given  in  doses  of  from  0.65  to  2  gm.  (gr.  x  -xxx  ) 
and  as  a  laxative  from  3  to  4  gm.  (gr.  xxx  -Ix  )     'It  is 
administered  rubbed  to  a  smooth  cream  with  water  or 
milk   and,  m  general,  "heavy"  magnesias  are  preferable 
to  the    light"  variety,  by  reason  of  their  being  more 
readily  miscible  with  fluids.     A  mixture  of  magnesia 
with  water,  if  not  weaker  than  one  part  to  fifteen  slowlv 
gelatmizes  on  standing  as  stated  above  by  formation  of 
magnesium  hydroxide,  and  if  kept  for  a  day  or  two  may 
cake  into  lumps.     And  such  concretions  have  been  found 
post  mortem,  in  the  human  stomach,  after  habitual  full 
dosing  with  magnesia. 

Magnesium  Hydronde,  Mg(OH),.-Magnesium  hy- 
droxide, 01- hydrate  of  magnesia,  is  not  official  under  its 
own  form  but  is  an  integral  part  of  the  composite  so- 
called  mrhonate  of  the  United  States  Pharmacopoeia,  and 
IS  \yliat  torms  on  allowing  an  aqueous  mixture  of  mag- 
nesium oxide  to  stand,  as  above  described.  Magnesium 
hydroxide  also  occurs  as  a  bulky  gelatinous  precipitate 
on  decomposing,  by  caustic  soda,  magnesium  sulphate 
IH? ,^1 1  '^  ^  '"  ^"'"t'"n-  Such  a  precipitate,  washed  and 
diffused  in  enough  water  to  make  the  mixture  of  creamy 
consistence,  constitutes  a  preparation  that  is  exceedingly 

which  iTtl,?,"  J""''-!  °/  iiJministering  magnesia,  and 
Tnri    f    L       .'^yd^'^'f'e  have  been  thoroughly  washed 

mire  hnl  „  "^  T;'"IP'°y,<^'^  ^'""  *'"^  dilution  be  perfectly 
pu  e,  has  a  mild  taste  only,  resembling  that  of  milk,  and 

me  .Mrl'ifnn"^-  '°r"'i/'''''°«^-  ^  tablespoonful  of  such 
bhWnonnf  f''  ^"i"  ''".**^''^  ^"^'^  f""-  an  adult,  and  two 
m-e  « -nHn,  '  ^-  •'"f,^"^'-'-  Excellent  articles  of  this 
m^neMa  '"  ""  "'^'■""*'  "°'''^'-  ""^^  W*'"^  '"^^^  of 

c^^Z.tT  ^T^"""":^:  MgCOe.-Normal  magnesium 
MaZ^f  p\T  "''^-.'l  '°  medicine,  but  under  the  title 
StXTpi  ^^'*"'^«''«'  .Magnesium  Carbonate,  the  United 
malesFaaUrnffr^.  "'''^"''  "^^'^'^l  *'«=  well-known 
CrZinhlV  "'"  '•'"P^^  composite  salt,  which  may 
norm!  m«l  •  <=°'"Pou°f',  in  variable  proportions,  of 
The  TWpf  q'/'J'"  carbonate  and  magnesium  hydroxide, 
uie  United  States  Pharmacopoeia  recomizes  the  com- 
position represented  by  the  formula  (Mg^O,)!.  Mg(OH™ 
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5HaO.  This  compound  forms  as  a  white  precipitate  on 
mixing  solutions  of  magnesium  sulphate  (Epsom  salt)  and 
aodipm  caj-bonate.  Collected,  washed,  and  dried,  it  then 
appears  as  light,  white,  friable  masses,  or  a  light,  wliite 
powder,  odorless  and  tasteless,  insoluble  in  alcohol,  and 
almost  insohible  in  water,  to  which,  however,  it  imparts 
a  feebly  alkaliae  reaction.  Wlien  strongly  heated,  it 
loses  water  and  carbonic  acid  gas,  and  is  converted  into 
magnesia.  It  is  soluble  in  dilute  acids  with  copious 
effervescence.  Magnesia  alba  is  made  in  two  grades  of 
density,  technically  known,  respectively,  as  the  light  and 
heavy.  The  difference  is  said  to  be  determined  by  the 
strength  of  the  solutions  used  for  the  precipitation,  con- 
centrated solutions  producing  a  heavy,  and  weak  a  light, 
product.  The  United  States  Pharmacopoeia  does  not 
contradistinguish  the  grades  of  density  nor  direct  the 
process  of  manufacture,  and,  as  a  matter  of  fact,  much 
of  the  commercial  carbonate  is  prepared  from  dolomite. 

Magnesia  alba  is  practically  identical  in  medicinal 
properties  with  magnesia,  and  may  be  used  for  the  same 
purposes  as  that  compound.  The  former  is,  however, 
the  inferior  remedy,  first,  because  in  its  uniting  with  acids 
in  the  primse  vise  it  necessarily  evolves  gas — an  unpleas- 
ant circumstance ;  and  secondly,  because  it  needs  to  be 
given  in  double  the  doses  of  magnesia.  Magnesia  alba 
is  administered,  like  magnesia,  rubbed  to  a  cream  with 
water  or  milk,  an  operation  whicli  is  greatly  facilitated 
by  first  rubbing  the  powder  with  a  little  undiluted  syrup. 

Acid  Magnesium  Citrate  (MgHC6H607).^This  salt  is 
■official  in  tlie  United  States  Pharmacopoeia  only  in  com- 
posite pharmaceutical  preparations,  as  follows:  Liquor 
Magneni  Citratis,  Solution  of  Magnesium  Citrate.  The 
salt  is  formed  in  solution  by  adding  the  pharmacopoeial 
carbonate  to  a  solution  of  citric  acid;  the  solution  is 
flavored  with  syrup  of  citric  acid,  and  the  mixture  being 
put  into  a  twelve-ounce  bottle,  a  small  charge  of  acid 
potassium  carbonate  ("bicarbonate")  is  finally  added,  and 
the  bottle  instantly,  thereupon,  securely  corked,  the  cork 
being  fixed  in  place  by  twine.  Reaction  now  takes  place 
between  an  excess  of  citric  acid  present  in  the  mixture 
and  the  potassium  carbonate,  whereby  potassium  citrate 
forms  and  carbon  dioxide  gas  is  evolved.  But  the  bottle 
being  stoppered,  the  gas  is  retained  and  remains  in  solu- 
tion under  pressure.  Thus  there  is  obtained  an  acidulous, 
sweetened,  and  actively  effervescing  aqueous  solution  of 
magnesium  citrate,  with  a  little  potassium  citrate.  For 
the  making,  the  quantity  of  15  gm.  (gr.  ccxxxi.)  of  mag- 
nesian  carbonate  is  ordered  for  each  twelve-ounce  bottle- 
ful.  The  solution,  in  taste,  strongly  resembles  ordinary 
"lemon  soda,"  Magnesii  Citras  Ejfervescer^^,  Effervescent 
Magnesium  Citrate.  To  make  this  preparation,  mag- 
nesium citrate  is  first  formed  by  mixing  magnesium  car- 
bonate and  citric  acid  together  with  enough  water  to 
make  a  paste ;  the  resulting  mass  is  then  dried,  powdered, 
and  mixed  with  some  acid  sodium  carbonate,  sugar,  and 
additional  citric  acid,  in  powder.  The  whole  is  then 
dampened  with  alcohol,  granulated,  and  again  dried. 
The  product  is  a  white,  coarsely  granular  salt,  deliquts- 
oent  on  exposure  to  air,  odorless,  having  a  mildly  acidu- 
lous, refreshing  taste,  and  an  acid  reaction.  It  dissolves, 
with  copious  effervescence,  in  two  parts  of  cold  water, 
and  is  still  more  soluble  in  boiling  water.  It  is  insoluble 
in  alcohol.  This  salt  furnishes,  substantially,  m  solid 
form  the  ingredients  of  the  foregoing  solution  of  the 
citrate,  and  its  solution,  extemporaneously  made,  prac- 
tically represents  the  oflacial  solution  of  the  citrate,  the 
preparation  should  be  kept  in  well-closed  bottles.  Ihe 
proportion  of  magnesic  carbonate  ordered  for  making 
the  granulated  compound  is  ten  parts  for  one  hundred  ot 

^""Ma^gMsium  citrate  is  a  simple  saline  purgative,  mild 
in  character,  not  disagreeable  to  taste,  and  generally  veiy 
well  borne  by  the  stomach.  The  agreeable  flavoring  and 
effervescent  property  of  the  pharmaceutical  representa- 
tives of  the  salt  make  the  medicine  an  especially  app  o- 
priateone  for  children,  or  for  use  m  fevered  states  le- 
quiring  the  action  of  a  purge.  The  official  solution  it 
will  be  observed,  comes  only  m  twelve-ounce  bottles. 
Vol.  v.— 43 


One  bottleful  is  a  purgative  dose  for  an  adult,  but  it  is 
generally  given  only  in  wineglassful  doses,  sipped  dur- 
ing the  day,  so  that  half  a  bottleful  or  more  is  consumed 
in  the  twenty-four  hours.  The  fluid  should  be  ice-cold, 
and  the  bottle  should  instantly  be  reeorked  after  the 
drawing  off  of  each  dose,  and  kept,  set  upside  down,  in 
a  cool  place.  But  after  once  opening  a  bottle,  the  solu- 
tion is  not  good  for  longer  than  a  day.  The  granulated 
salt  i.s  to  be  given  in  doses  of  from  one  to  three  teaspoon- 
fuls,  dissolved,  at  the  time  of  taking,  in  iced  water,  and 
the  solution  drunk  during  effervescence. 

Magnesium  Sulphate  (MgSOj.THjO). — Magnesium  Sul- 
phate— the  well-known  Epsom  Salt — is  official  in  the 
United  States  Pharmacopoeia  as  Magnesii  Sulphas,  Mag- 
nesium Sulphate.  It  is  a  widely  distributed  salt,  being 
an  ingredient  of  sea-water,  and  of  the  water  of  some 
saline  springs,  and  occurring  also  native.  It  is  prepared 
for  commerce  in  a  number  of  ways.  Magnesium  Sul- 
phate occurs  in  small,  colorless,  right-rhombic  prisms, 
or  circular  needles,  slowly  efflorescent  in  dry  air,  odor- 
less, having  a  cooling,  saline,  bitter  and  disagreeable 
taste,  and  a  neutral  reaction.  It  dissolves  in  one  and  a 
half  parts  of  cold  water  and  very  freely  in  boiling  water. 
It  is  insoluble  in  alcohol. 

Magnesium  sulphate  is  a  typical  saline  purge,  and,  al- 
though of  very  disagreeable  taste,  is  usually  well  borne 
by  the  stomach.  In  excessive  dose,  however,  it  induces 
nausea  and  vomiting  in  addition  to  profuse  purging.  In 
small,  repeated  doses  the  salt  may  prove  slightly  diuretic, 
and  often  in  such  doses  it  makes  an  excellent  corrective 
in  ordinary  gastric  derangement.  A  full  purgative  dose 
for  an  adult  is  30  gm.  (  5  i.),  but  if  taken,  as  preferably 
it  should  be,  immediately  upon  rising  in  the  morning,  on 
an  empty  stomach,  one-fourth  of  such  amount  may  be 
sufficient  for  a  purge.  Asa  corrective,  0.30  gm.  (gr.  v.) 
may  be  given  at  a  dose,  repeated  a  number  of  times  daily. 
The  salt  is  best  given  dissolved  in  ice-cold  lemon  soda. 
Magnesium  sulphate  is  by  far  the  most  commonly  used 
saline  purgative,  and  hence  the  non-distinctive  phrase,  a 
dose  of  salts,  is  commonly  held  to  mean  a  dose  of  this  par- 
ticular salt.  Bitter  purging  salt,  and,  simply  hitter  salt, 
are  also  common  names  for  the  sulphate.  Epsom  salt  is 
an  ingredient  of  the  pharmacopoeial  compound  infusion 
of  senna.  Edward  Curtis. 

MAGNESIUM  CREOSOTATE,  Kreosolid,  creosote- 
magnesia,  is  a  mixture  of  creosote  and  calcined  magnesia 
which,  being  free  from  odor  or  taste  of  creosote,  is  a  con- 
venient means  for  administering  this  remedy.  Dose  gm. 
0.5  (gr.  viij.)  three  or  four  times  a  day. 

W.  A.  Bastedo. 

MAGNESIUM  ICHTHYOLATE  is  prepared  by  mixing 
100  parts  of  recently  calcined  magnesia  with  775  parts 
of  ichthyol  and  evaporating  to  dryness.  It  is  used  with 
talc  as  an  antiseptic  dusting  powdei-.      W.  A.  Bastedo. 

MAGNESIUM  LORETINATES,  basic  and  neutral,  are 
substitutes  for  iodoform  (see  Loretin).  The  basic  salt, 
Mgl.O.CaHiN.SOa.SH^O,  occurs  as  sparingly  soluble 
yellow  crystals,  and  the  neutral  salt,  Mg  (I.OH.C9H4.N.- 
S03)2.7Hi,0,  in  readily  soluble  salmon-colored  prisms. 

\X .  A.  Bastedo. 

MAGNESIUM  PHENOL-SULPHONATE,  or  sulpho- 
phenate,  occurs  in  the  form  of  white,  almost  odorless 
needles  of  bitterish  taste  and  alkaline  reaction.  It  is 
soluble  in  3  parts  of  water  and  5  of  alcohol,  and  in  dose 
of  1  to  3  gm.  (gr.  xv.-xxx.)  is  recommended  as  a  useful 
saline  aperient  .similar  to  magnesium  sulphate. 

W.  A.  Bastedo. 

MAGNETIC  MINERAL  SPRING.— Vigo  County,  In- 
diana. 

Post-Opfice. — Terre  Haute. 

This  water  is  procured  from  an  artesian  well,  8,000 
feet  deep,  at  the  foot  of  "Walnut  Street,  in  the  city  of 
Terie  Haute.     The  point  is  accessible  by  any  street-car 

fiT3 


Magnetism. 
Malarial  Diseases. 
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line  in  the  city.  A  very  elaborate  natatorium  and  bath- 
house have  been  established.  All  kinds  of  hot.  cold, 
vapor,  swimming,  or  mud  baths  may  be  had  under  the 
direction  of  Dr.  H.  S.  Tanner,  of  fasting  fame.  The 
water  lias  been  analyzed  by  Prof.  W.  A.  Noyes,  of  the 
Rose  Polytechnic  Institute,  with  the  following  result: 

One  D,vited  States  Gallon  Contains: 

SolWs.  Grains. 

Silica 0.71 

Alumina 17 

Strcntlnm  chloride Trace 

Calcium  cliloride 16.27 

Calcium  sulphide 2.07 

Calcium  sulphate 27 

Calcium  bicarbonate 21.94 

Calcium  phosphate Trace 

Magnesium  chloride 13.94 

Maiinesium  bicarbonate 16.44 

Lithium More  than  a  trace 

Potassium  chloride 3.95 

Souium  borate  (borax) More  than  a  trace 

Sodium  iodide Trace 

Sodium  bromide More  than  a  trace 

Sodium  chloride 347.73 

Hydrogen  sulphide .5.87 

Methane  (marsh  gasJ More  than  a  trace 


Total 

Temperature  of  water,  50°  P. 


The  waters  are  mildly  aperient,  alterative,  and  tonic. 
They  will  be  found  useful  in  the  disordered  states  usu- 
ally benefited  by  this  class  of  waters, 

James  K.  Crook. 

MAGNETISM,  ANIMAL.    See  Hypnosis. 

MAGNOLIA  ahd  :  MAGNOLIACE/E.  (Tlie  Magnolia 
Family.)— This  is  a  sni&ll  family  of  trees  and  shrubs, 
mostly  of  warm  temperate  regions,  many  of  them  higlil3^ 
esteemed  for  their  ornamental. and  fi-agrant.propei ties. 
Some  valuable  timbers  are  yielded  by  the  larger  trees! 
The  bark  and  herbage  are  generally  permeated  by  volatile 
oil  and  amaroids,  so  that  many  of  them  have  been  rather 
extensively  used  as  aromatic  bitters.  This  is  especially 
true  of  the  bark  of  several  species  of  Magnolia,  contain- 
mg  nuignolin,  and  Liriodendron,  containing  liriodendnn. 
Under  the  title  of  ''■Magnolia,^'  M.  mrginiana  L.,  M. 
tripetala  L.,  and  M.  acuminata  L.,  all  of  the  Southern 
United  States,  were  long  official.  Their  bark  is  given  in 
doses  of  2  to  4  gm,  ( i  ss.-i.).  Henry  H.  Rusby. 

MAGNOLIA   SPRING.— Sumter  County   Georgia 

Post-Office.— Plains  of  Dura. 

Access.— Via    Southwestern    Railroad    to   Americus 
thence  by  private  conveyance  to  spring. 

This  spring  has  been  known  for  many  years  and  has 
been  steaddy  gaining  in  popularity  as  a  place  of  local 
resort.  No  analysis  of  the  water  has  been  made  but  it  is 
said  to  contain  iron  and  sulphur,  There  is  some  gas  given 
off,  probably  carbonic  acid.  The  iron  is  in  lufflcient 
quantity  to  impart  its  taste  very  distinctly  to  the  water 
The  flow  IS  large  being  about  fifty  gallons  per  minute: 
There  IS  a  good  bath-house,  and  visitors  can  find  accom- 
modations in  private  famihes.  James  K.  Crook. 

??v'-'^)^'!i'  5?.licyl-para-phenetidin,  salicylidene  ohe- 
netidin(C„H..OC.H..N.CH.CeH..OH),  is  a  eombfnaUon 
of  paraphenetidin,  the  mother  substance  of  phenacet°n 
with  salicy he  aldehyde.  It  occurs  in  small  odorless  and 
tasteless  silky  yellow  needles  which  are  almost  insolifble 
m  water  and  cold  alcohol  but  readily  soluble  in  hot  aU 
cohol  or  ether  In  a  caustic  soda  solution  it  disso  ves 
with  intense  yellow  color;  and  with  mineral  acids  or  add 
salts  It  ,s  decomposed  into  its  components,  the  sal  cvH  ' 
Ah  ri?/""'"^  the  well-known  odor  of  meadowSt 
About  fifty  per  cent,  of  the  compound  is  aldehyde  The 
urine  contains  salicyluric  acid  (Schmiedeberff)        ' 

Jacquet  introduced  malakin  in  1893  as  a  remedy  for 
acute  rheumatism  As  an  antipyretic  and  sedative  it  re- 
sembles the  other  drugs  of  tlic  phenacetin  class,  but  it  is 
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slowly  absorbed,  hence  its  action  is  slow  and  mild.  It  is 
split  into  its  components  by  the  gastric  juice.  As  the 
dose  of  the  drug  is  small,  the  amount  of  salicylic  com- 
pound must  be  of  little  avail  in  acute  rheumatism, 
though  it  may  be  suitable  after  the  acute  symptoms 
have  subsided.  Abernethy,  of  Edinburgh,  finds  it  very 
useful  as  an  antipyretic,  but  of  only  moderate  value  in 
rheumatism.  Ottolenghi  has  proposed  it  as  an  anthel- 
mintic. The  dose  is  4  to  6  gm.  (  3  i.-iss.)  a  day  in  cap- 
sules or  powder.  W.  A.  Bastedo. 

MALARIA.     See  Plasmodium  Malanw. 

MALARIAL  DISEASES.— Malarial  diseases  consist, 
first,  of  fevers,  intermittent  or  remittent,  benign  or  per- 
nicious, and,  second,  of  a  condition  of  chronic  ill-health 
known  as  malarial  cachexia. 

The  fevers  are  infectious  in  their  nature,  characterized 
by  regular  intermissions  or  less  regular  remissions,  and 
are  caused  by  the  presence  in  the  blood  of  certain  proto- 
zoa or  haemacytozoa,  discovered  by  A.  Laveran  in  1880 
and  called  by  him  the  Plasmodium  malwrim.  The  princi- 
pal and  perhaps  the  only  way  in  which  man  is  infected 
with  this  Plasmodium  is  through  the  -bite  of  a  certain 
variety  of  the  mosquito,  known  as  the  Anoplidea.  This 
Anopheles  mosquito  must  previously  have  sucked  the 
blood  of  a  malarial  patient  and  thus  have  become  the 
"intermediate  host"  of  the  malarial  parasite,  which, 
having  gone  through  with  a  certain  necessary  portion  of 
its  life  and  development  within  the  organism  of  the  mos- 
quito, is  now  ready  for  re-introduction  into  and  renewed 
life  in  the  human  blood. 

From  the  earliest  history  of  medicine  to  the  present 
day  malarial  fevers  have  been  known  to  be  practically 
confined  to  marshy  regions  in  certain  portions  of  the 
temperate  and  tropical  zones.  They  have  been  believed 
to  be  caused  by  emanations  from  the  soil  of  such  regions 
known  as  ".marsh  miasms. "  The  fact  tliat  the  Anopheles 
mosquito  which  has  sucked  the  blood  of  a  malarial  pa- 
tient and  which,  after  a  certain  length  of  time,  bites  a 
non-malarial  subject,  can  thereby  infect  the  latter  with 
malaria  has  been  proved  beyond  all  question.  But  this 
does  not  establish  the  true  origin  of  tlie  malarial  germ  or 
parasite.  Whence  did  the  first  man  or  the  first  mosquito 
obtain  the  malarial  germ?  This  question  is  not  yet  an- 
swered by  science.  It  is  not  unreasonable  to  suppose 
that  the  origin  of  the  germ  will  yet  be  found  to  be  in  the 
sou  or  the  water  or  the  plant  of  a  malarial  region,  begin- 
ning Its  existence  outside  of  any  animal  body,  even, 
though,  perhaps,  always  introduced  into  man  by  the  bite 
of  the  mosquito.  Science  has  not  yet  spoken  the  last 
word  on  tins  subject. 

For  a  full  history  and  description  of  the  malarial  para- 
site the  reader  is  referred  to  the  article  on  Plasmodium 
Malancp,  in  Vol.  VI.  of  this  Handbook. 

The  mosquito,  as  a  disease-carrier,  is  fully  treated  of 
under  the  head  of  Mosquitos  in  tJieir  Pdation  to  llum^n. 
ratlwlogy,  in  the  present  volume. 

It  therefore  remains  for  this  article  to  consider  only  the 
clinical  history,  the  pathology,  and  the  treatment  of  mal- 
arial diseases, 

Malahial  Fevers  are  divided  into  (1)  ordinm-yovsii,,- 
plezntenmttentferers,  wliich  are  benign,  and  (2)irreQvhr, 
remittent,  or  eonti»ued.fere,-s,  which  may  be  either  benign 
or  pernicious.  The  second  class,  whether  benign  or  ma- 
lignant are  now  called  "mtivo-auimmial  fevers"  (sum- 
mer-autumn  fevers),  because  in  the  neighborhood  of 
Kome,  where  the  organisms  causing  these  fevers  were 
hrst  carefully  studied,  such  fevers  prevail  in  the  summer 
and  autunin  alone.  The  only  reason  for  retaining  the 
name  is  because  the  variety  of  parasite  giving  rise  to 
these  continued  or  remittent  fevers  has,  by  most  para- 
site '^'  designated  as  the  sestivo-autumnal  para- 

tl^it-'''  *''T\I^  ■^*''"  "  J'ffe>-<'"ce  of..fi^ftion  among  au- 
t  oiities  as  to  the  number  of  species  of  iSift^aHal-pat&ites 
I  lat  exist,  there  is  a  general  consensus  o^opinion  as  to 
the  existence  ot  at  least  three  well-defined  species,  viz.^. 


REFERENCE    HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


l?lagnetlsni. 
Malarial  ]>isea8eN. 


1st,  the  simple  tertian ;  Sd,  tlie  simple  quartan;  aad  3d, 
the  sestivo-autumnal  parasite,  the  latter  being  divided 
into  two  varieties :  (a)  the  one  producing  true  quotidian 
sestivo-autumnal  fever  and  (b)  the  one  producing  the 
sestivo-autumnal  tertian. 

The  first  two  species  give  rise  to  all  the  simple  inter- 
mittent fevers  and  the  third  species  to  all  the  irregular, 
remittent,  or  continued  fevers,  whether  benign  or  mahg- 
naut.  These  different  species  can  be  distinguished  from 
one  another,  by  those  familiar  with  the  subject,  by  tlieir 
size,  growth,  pigmentation,  method  of  spor'ulation,  etc. 

Intermittent  Fever.— This  is  the  variety  of  fever' 
characterized  by  a  chill,  fever,  and  sweat,  occupying  a 
part  of  the  twenty-four  hours,  followed  by  an  interval, 
before  the  next  paroxysm,  of  some  hours  or  days,  during 
which  there  is  no  fever.  The  cause  of  a  paroxysm  of  in- 
termittent fever  is  the  fact  that  a  generation  of  malarial 
parasites,  of  sufficient  number,  in  the  blood  corpuscles  of 
the  patient,  arrive  at  maturity  and  sporalate.  If  these 
parasites  be  of  the  simple  tertian  species  they  will  ma- 
ture and  sporulate  every  forty-eight  liours  or  every  other 
day.  The  terms  tertian  and  quartan  are  misleading  un- 
til we  remember  that  the  ancients  counted  every  fever 
day  both  as  a  third  or  fourth  day  and  as  a  new  first  day. 
A  tertian,  therefore,  has  one  well  day  between  two  con- 
secutive fever  days,  and  a  quartan  has  two  well  days 
between  the  fever  days.  Let  us  suppose  that  a  man  is 
infected  with  two  separate  generations  of  tertian  para- 
sites, maturing  on  successive  days,  which  is  a  very  fre- 
quent occurrence.  Such  a  man  has  a  double  tertian 
intermittent,  which  means  that  lie  has  a  quotidian  or 
daily  fever,  caused,  however,  by  the  tertian  parasite,  as 
is  shown  by  the  following  diagram,  where  A  and  B 
represent  the  two  generations. 

Double  tertian  —  ^  ^ 

A  days 123         23         23         2 

ABA  BA  BA  B 

Bdays 12  s'        3  s'        2  3 

The  quotidians  may  also  be  formed  of  a  triple  quartan, 
three  generations  of  quartan  parasites,  A  B  and  C  in 
the  diagram,  maturing  on  three  successive  days. 

Triple  quartan—  ^  ,  , 

Adays 12       3       4        3       3       4        3       3 

ABC       A       BCA        BC 

Bdays 12       3        t'      2       3        l'       ^ 

Cdays 12        3       4       2        3       4 

There  is  no  simple  quotidian  parasite.  All  quotidian 
fevers  which  are  not  sestivo-autumnal  are  either  double 
tertians  or  triple  quartans.  A  rarer  form  of  duplication 
is  that  of  the  double  quartan  which  gives  us  two  succes- 
sive fever  days  with  an  intervening  free  day.  Mixed  in- 
fections of  s'imple  tertian  and  quartan  parasites  may 
occur,  causing  much  perplexity  to  tlie  chnician,  or  a 
mixture  of  simple  tertian  and  a!Stivo-autumnal  parasites. 
In  the  latter  case  the  simple  form  soon  succumbs  while 
the  .nestivo-autumnal  survives. 

Symptoms.— A  paroxysm  of  intermittent  fever  presenis 
three  stages:  the  stage  of  chill,  that  of  fever,  and  the 
sweating  stage.  The  chill  is  sometimes  preceded  by 
prodromal  symptoms  of  general  uneasiness,  yawnmg, 
stretching,  possibly  nausea  or  headache.  With  or  with- 
out these  prodromes,  the  patient  then  expenences  sensa- 
tions of  cold  which  soon  develop  into  shght  rigors  or 
into  a  prolonged,  shaking  chill,  which  may  last  but  a 
few  minutes  or  may  be  prolonged  for  an  hour  or  more. 
During  this  stage,  when  the  patient  is  shakmgwith  cola, 
hisnofe  and  finger-tips  blue  and  his  extremities  cold  to 
the  touch,  the  fever  has  actually  begun  and  the  temper- 
ature under  the  tongue  may  be  as  high  as  104  or  luo  J  ■ 
•  The  chill -is -followed  by  sensations  of  heat  and  great 
heat  of  the  surface  of  the  body,  althougli  t'>e  temper 
ature  rises  no  higher  than  before.  Headache  and  pam  n 
the  limbs  are  now  common.     The  fever  stage  varies  m 


duration  from  an  hour  to  six  or  eight  hours.  The  ter- 
mination of  the  fever  is  accompanied  by  more  or  less  pro- 
fuse sweating,  lasting  for  from  half  an  liour  to  two  hours 
or  more,  during  which  stage  the  patient  loses  all  his  acute 
sufferings  and  quite  commonly  falls  into  a  quiet  sleep. 
On  awakening  he  declares  himself  as  feeling  quite  well, 
although  perhaps  a  little  weak.  He  continues  to  feel 
well  until  the  on.set  of  the  next  paroxysm. 

Herpes  labialis  is  quite  a  frequent  accompaniment  of 
intermittent  fever  and  is  of  some  diagnostic  value  be- 
cause so  rarely  occurring  in  graver  fevers. 

JJumb  Afftie,  as  it  is  poiiularly  called,  is  that  form  of 
paroxysm  in  which  there  is  no  chill,  the  hot  stage  being 
the  first.  This  is  more  common  among  the  older  resi- 
dents in  malarial  regions. 

Sometimes  an  attack  of  intermittent  fevei'  will  be  so 
shrouded  by  intercurrent  symptoms  as  to  mislead  the  ob- 
server. There  may  be  so  much  congestion  of  the  bron- 
chial mucous  membrane,  with  short,  difficult  breathing, 
slight  cough,  fine  mucous  rMes,  and  even  a  catching  pain 
in  the  side,  as  to  suggest  the  invasion  of  pneumonia. 
Violent  vomiting  and  diarrhoea  at  the  outset  of  the  par- 
oxysm may  pass  for  a  mere  attack  of  cholera  morbus. 
Severe  pain  in  the  back  and  limbs,  often  referred  espe- 
cially to  one  joint,  which  the  patient  is  unwilling  to 
move,  crying  out  with  pain  when  he  does  so, "closely 
simulates  rheumatism.  In  all  such  cases  the  unwary 
practitioner  may  flatter  himself  that  he  has  been  very 
successful  in  "  breaking  up  "  an  attack  of  one  kind  or  the 
other,  only  to  find  it  recur  in  full  force  at  the  end  of  its 
appointed  time. 

In  children  under  two  years  of  age,  and  often  in  those 
of  the  age  of  three  or  four,  there  is  no  such  thing  as  a. 
shaking  chill,  and  the  first  thing  that  may  be  noticed  by 
the  attendants  is  the  fever.  Careful  observation,  how- 
ever, will  detect  the  stage  of  chill  by  the  fact  of  the  lips 
and  nails  becoming  blue,  the  nose  and  extremities  cold, 
and  the  face  pale  and  the  eyes  sunken.  Sometimes  the 
child  will  vomit  two  or  three  times  in  succession,  and 
then  it  wants  to  go  to  sleep.  After-  a  little  while  the 
face  grows  flushed,  and  the  surface  of  the  body  hot ;  the 
child  becomes  quite  restless,  throwing  itself  about  in  the 
bed ;  and  in  a  certain  number  of  cases  convulsions  super- 
vene. Other  children,  again,  pass  from  the  cold  to  the 
hot  stage  without  waking,  but,  on  the  contrary,  fall  into 
a  profound  sleep  or  semi-comatose  condition,  from  which 
they  gradually  emerge  during  a  brief  ■  sweating  stage. 
Children  are, more  liable.to.qviot)diai;i  than  to^tertian  at- 
tacks, and  during  the  intermission  they  do  not  seem  well, 
but  are  peevish,  and  perhaps  diowsy,  with  a  poor  appe- 
tite and  some  disturbance  of  the  stomach  and  bowels. 

Patliological  Aiuifomy.  —  OTAmsxy  intermittent  fevernot 
being  a  fatal  disorder  offers  no  opportunity  for  post-mor- 
tem findings.  An  examination  of  the  blood,  however,  re- 
veals not  only  the  presence  of  the  malarial  parasite,  with 
its  accompanying  pigment,  in  the  red  blood  corpuscles, 
but  a  loss  of  red  corpuscles,  sometimes  very  great,  during 
the  paroxysm  of  fever.  This  loss  is  usually,  to  a  great 
degree,  regained  during  the  intermission,  but  few  dis- 
eases cause  so  great  anaemia  as  do  malarial  fevers,  espe- 
cially, of  course,  the  prolonged  forms.  According  to 
Kelsch,  quoted  by  Marchiafava  and  Bignami  in  the 
"Twentieth  Century  Practice,"  vol.  xix.,  "twenty  days 
of  fever  may  suffice  to  reduce  the  number  of  red  corpus- 
'cles  in  a  patient  from  five  million  in  a  cubic  millimetre 
to  one  million  or  even  less,"  and  in  pernicious  infections, 
at  the  beginning  of  the  disease,  according  to  the  same 
authority,  "in  a  robust  individual,  in  the  course  of  one 
day  only,  the  number  may  go  from  normal  to  one  million 
per  cubic  millimetre." 

There  is  never  leucocytosis,  unless  it  be  dependent  on 
the  accidental  presence  of  some  inflammation;  but,  on 
the  contrary,  the  number  of  leucocytes  is  greatly  dimin- 
i.shed.  Pigmented  leucocytes,  which  have  swallowed  the 
degenerated  red  cells  with  their  contained  parasites  and 
pigment,  are  not  infrequent. 

The  spleen  is  palpably  enlarged  during  the  paroxysm 
.  of  fever,  this  enlargement  subsiding  during  the  intermis- 

675. 


Malarial  Diseases. 
Malarial  Diseases. 


KBFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


sion.  Only  iu  chronic  cases  does  the  enlargement  persist 
during  the"  interval  between  febrile  attacks.  In  the  few 
autopsies  reported  in  which  death  occurred  from  other 
causes  immediately  after  an  attack  of  intermittent  fever 
the  enlarged  spleen  was  found  not  to  be  softened  nor 
very  melanotic,  nor  were  the  liver  and  bone  marrow  very 
melanotic. 

The  urine  is  increased  in  amount  both  during  and  after 
the  fever.  The  specific  gravity  of  the  same  is  also  in- 
creased, notwithstahding.the  large  amount  of  the  secre- 
tion, a  change  vfbieh  is  due  to  the  absolute  increase  of 
the  salts  and  nitrogen  eliminated.  In  the  polyuria  of 
convalescence,  especially  after  tertian  or  quartan  inter- 
mittent, the  amount  of  urine  voided  sometimes  amounts 
to  from  four  to  six  pints  in  twenty -four  hours,  the  spe- 
cific gravity  still  remaining  increased  relatively  to  the 
amount,  this  increase  being  due  largely  to  the  excess  of 
urates  and  phosphates.  Albuminuria  is  rare  and  hsema- 
turia  belongs.to  the  pernicious  fevers. 

Diagnosis. — The  diagnosis  of  intermittent  fever  is  easy, 
if  the  sj'mptoms  are  at  all  marked,  especially  if  we  wait 
until  the  patient  has  gone  through  the  intermission  and 
entered  upon  a  second  fever  paroxysm.  At  least  this  is 
true  in  a  single  tertian  or  quartan  fever.  It  is  not  al- 
ways so  evident  when,  with  a  double  tertian,  for  in- 
stance,*we  have  a  daily  fever  paroxysm,  of  long  duration, 
as  in  those  cases,  referred  to  above,  in  which  the  access  of 
fever  is  accompanied  by  such  local  symptoms  as  suggest 
some  other  disease,  such  as  pneumonia.  At  all  times  it 
is  of  great  value  to  have  a  blood  examination  made,  to 
prove,  if  possible,  the  presence  of  the  malarial  parasite 
and  to  determine  whether  we  have  to  deal  with  a  simple 
tertian,  a  quartan,  or  an  asstivo-autumnal  parasite.  To 
give  a  satisfactory  result  the  blood  specimen  should  be 
taken  early,  before  the  patient  has  been  loaded  with  qui- 
nine. 

Treatment.  Prophylaxis. — So  far  as  regards  measures 
which  shall  change  a  malarial  region  of  country  into  one 
that  is  non-malarial  it  has  long  been  known  that  this 
could  best  be  accomplished  by  the  drainage  of  marshes 
or  of  such  areas  as  favor  the  accumulation  of  stagnant 
ponds  or  pools.  Since  we  know  that  the  mosquito  is  the 
carrier  of  infection,  it  is  necessary  also  to  remove  all 
smaller  collections  of  stagnant  water,  as  in  tanks,  bar- 
rels, etc.,  which  might  serve  as  the  breeding  places  of 
the  mosquito,  or  to  protect  them  from  the  access  of  the 
insect.  Drains,  cesspools,  etc. ,  must  be  treated  with  dis- 
infectants or  with  coal  oil  which  renders  them  unfit  for 
breeding  places.  An  oily  film  over  the  surface  of  water 
containing  the  larva  or  pupa  of  the  mosquito  prevents 
their  access  to  air  and  thus  insures  their  death.  For  this 
purpose  coal  oil  is  found  to  be  the  most  practicable  as 
well  as  the  cheapest  material.  It  is  amazing  to  note 
liow  much  can  be  accomplished  in  the  extermination  of 
the  mosquito,  by  means  of  drainage  and  the  coal-oil 
treatment  of  pools  and  small  collections  of  water,  at  no 
very  great  expense  to  municipalities,  local  governing 
boards,  or  private  individuals.  Among  the  well-known 
instances  of  this  sort  of  work  successfully  accomplished 
are  the  practical  suppression  of  yellow  fever  in  Havana 
in  1901,  chiefly  through  the  labors  of  the  "mosquito  bri- 
gade," and  the  campaign  against  mosquitos,  and  there- 
fore against  malaria,  waged  by  means  of  drainage  and 
coal  oil  at  Oyster  Bay,  Long  Island,  during  the  same 
year.  Dr.  L.  O.  Howard,  Entomologist  of  the  United' 
States  Department  of  Agriculture,  has  taken  much  pains 
to  make  public  the  necessary  information  on  this  subiect 
and  before  this  article  appears  iu  print,  the  matter  will 
already  be  familiar  to  many  of  its  readers. 

In  the  v^ay  oi  personal  prophylaxis  it  is  evident  that 
the  mam  thmg,  if  not  the  only  thing,  is  to  avoid  being 
bitten  by  the  mosquito.  For  this  purpose  residences 
whether  permanent  or  temporary,  should  be  located  on  as 
high  ground  as  is  practicable  and  away  from  standing 
water.  Doors  and  windows  should  be  carefully  screened 
and  people  should  sleep  under  mosquito  nets 

As  the  insect  is  by  far  the  most  active  toward  sundown 
and  at  night,  it  is  essential  to  remain  indoors  at  those 
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times,  if  possible.  Prophylactic  doses  of  quinine  are 
also  to  be  recommended,  one  or  two  grains  three  times  a 
day.  It  has  repeatedly  come  within  the  experience  of 
the  writer  that  in  parties  of  men  newly  exposed  to  mal- 
arial influences  those  who  took  such  doses  of  quinine 
escaped,  while  those  who  refused  succumbed  to  some 
form  of  malarial  attack. 

Treatment  during  the  Paroxysm. — In  ordinary  attacks 
of  simple  intermittent  fever  no  treatment  is  required  dur- 
ing the  paroxysm,  and  the  patient  may  be  allowed  to 
follow  his  own  inclinations  in  the  matter  of  being  cov- 
ered or  uncovered,  taking  hot  or  cold  drinks,  having  hot 
bottles  applied  to  his  feet,  cold  cloths  to  his  head,  etc. 
In  the  more  severe  attacks,  where  there  is  more  than  or- 
dinary general  prostration  and  distress,  or  the  patient  suf- 
fers greatly  from  headache,  or  pain  in  the  back  and  limbs, 
it  is  a  good  plan  to  administer  a  full  dose  of  opium  dur- 
ing either  the  stage  of  chill  or  that  of  fever.  The  effect 
will  be  to  alleviate  the  suffering,  and,  perhaps,  to  shorten 
somewhat  the  first  or  second  stage.  A  full  dose,  forty 
to  sixty  grains,  of  bromide  of  potassium,  will  answer  the 
purpose  if  there  is  not  severe  pain.  In  case  there  is  any 
reason,  from  the  previous  history  of  the  patient  or  the 
nature  of  his  present  attack,  as  shown  by  unusually  high 
temperature  (over  105°  F.)  or  grave  nervous  symptoms,  to 
fear  that  it  may  prove  pernicious  in  character,  thirty 
grains  of  quinine  should  be  given  in  one  dose  during  the 
cold,  or  early  in  the  hot  stage.  A  single  large  dose  is  far 
more  effective  than  repeated  smaller  ones,  and  less  likely 
to  disturb  the  stomach  and  aggravate  the  headache. 

During  the  Intermission. — The  entire  treatment  of  a 
case  of  intermittent  fever  is  usually  conducted  during 
the  intermission,  the  object  of  course  being  to  prevent 
the  recurrence  of  the  paroxysm.  In  some  cases  in  which 
there  is  a  badly  coated  tongue  with  sluggish  action  of 
the  bowels  and  clay-colored  stools,  it  is  well  to  begin  the 
treatment  with  a  few  small  doses  (gr.  ^  to  gr.  \)  of  calomel 
every  two  or  three  hours,  followed  by  a  saline  cathartic 
at  the  end  of  twelve  or  twenty-four  hours,  or  ten  grains 
of  the  Pilula  hydrargyri,  with  two  or  three  of  compound 
extract  of  colocynth,  may  be  given  at  bedtime.  But  it 
is  very  important  that  no  time  should  be  lost  in  this  pre- 
liminary treatment  to  the  exclusion  of  quinine,  for  the 
two  can,  to  the  very  best  advantage,  be  used  at  the  same 
time.  As  soon  as  one  paroxysm  Is  over,  it  is  time  to  be- 
gin taking  quinine  to  prevent  the  next  one.  When  the 
type  of  the  fever  has  not  been  determined  by  the  occur- 
rence of  more  than  one  paroxysm,  it  is  well  to  assume  that 
it  is  quotidian  and  treat  it  accordinglj'. 

The  full  effect  of  a  five-  or  ten-grain  dose  of  quinine  is 
felt  in  from  two  to  four  hours  after  its  administration. 
Suppose  the  chill  of  a  given  paroxysm  to  have  begun  at 
10  A.M.,  and  the  sweating  to  have  ceased  at  6  or  8 
P.M. ;  I  should  have  that  patient  take  ten  grains  of 
quinine  at  midnight,  ten  at  4  a.m.,  and  ten  at  8  a.m.-, 
and  should  expect  thus  to  avert  the  second'  paroxysm, 
which  would  be  due  at  10  a.m.  of  that  day.  If  success- 
ful in  this,  I  should  give  no  more  during  that  day,  but 
I  should  repeat  the  same  programme  during  the  second 
night.  Having  thus  prevented  two  recurrences,  I  would 
then  ]3ut  the  patient  on  five  grains  of  quinine  three  times 
a  day  for  a  week,  and  after  that  drop  to  two  grains  three 
times  a  day,  which  dosage  should  be  continued  for  a 
month,  if  the  patient  remains  in  a  malarial  region.  If 
thirty  grains  in  three  doses  did  not  prevent  the  recur- 
rence of  the  chill  on  the  day  following  the  first  paroxysm, 
I  should  mass  that  amount  and  give  it  either  in  two  doses 
of  fifteen  grains  each,  one  at  3  a.m.  and  one  at  7  a.m.,  or 
in  a  single  dose  at  7  a.m. 

No  one  who  has  tried  it  can  have  any  doubt  with  re- 
gard to  the  frequent  efficacy  of  large  doses  of  quinine 
where  smaller  ones  fail,  nor  is  the  discomfort  caused  by 
the  large  dose  as  much  greater  as  would  be  supposed. 

I  here  arc  two  plans,  then,  for  the  administration  of  the 
requisite  amount  of  quinine  during  the  intermission:  the 
one  to  give  it  in  five-grain  doses  every  four  hours,  begin- 
ning toward  the  end  of  the  sweating  stage;  the  other  to 
give  It  in  two  or  three  ten-  or  fifteen-grain  doses  at  the 
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same  interval,  but  so  arranged  that  the  last  ilose  shall 
come  two  hours  before  the  expected  attack.  I  jircfcr  the 
latter. 

Metliod  of  Administration  of  Quinine.— A.  solution  of 
quinine  is  doubtless  the  most  certain  method  for  internal 
use,  but  is  objectionable  on  account  of  its  intense  bittei- 
uess  and  its  liability  to  cause  vomiting.  The  most  prac- 
ticable and  at  the  same  time  the  most  efficient  method  is 
to  enclose  the  dry  powder  in  gelatin  capsules  or  in 
wafers.  All  ready-made  pills  are  to  be  avoided,  on  ac- 
count of  their  possible  insolubility. 

The  syrup  of  yerba  santa  is  the  best  vehicle  for 
disguising  the  taste  of  the  drug,  and  is  therefore  valu- 
able in  case  of  children  or  others  who  cannot  swallow 
capsules. 

When  rejected  by  the  stomach  the  drug  may  be  given 
in  enema,  double  the  amount  being  used  here  that  would 
be  given  by  the  mouth.  I  have  very  little  faith  in  the 
endermic  method,  or  the  quinine  and  vaseline  inunctions 
used  by  some.  The  hypodermatic  use  of  quinine,  how- 
ever, has  much  in  its  favor.  It  is  prompt  and  certain  in 
its  action,  and  is  sometimes  the  only  method  that  can  be 
employed.  The  objection  to  its  use  is  the  considerable 
danger  of  abscesses  forming  at  some  of  the  points  of 
puncture.  From  one-fourth  to  one-half  of  the  dose  ordi- 
narily given  by  the  mouth  is  required  by  this  method. 

When  speaking  of  quinine  simply,  one  is  understood 
as  referring  to  the  sulphate  of  quinine,  the  salt  in  most 
common  use.  Other  salts  of  the  alkaloid  are  equally  effi- 
cacious. The  bisulphate  is  more  soluble,  so  also  is  the 
hydrochlorate,  though  the  latter  is  said  by  some  not  to 
be  so  uniform  in  strength.  The  bromide  and  the  valeria- 
nate of  quinine  are  preferred  by  some  on  account  of  the 
svipposed  benefit  to  be  derived  from  their  respective 
acids. 

Next  in  value  to  the  quinine  salts  are  those  of  the  other 
alkaloids  of  cinchona,  viz.,  quinidine,  cinchonidine,  and 
cinchonine.  Their  value  has  been  thoroughly  tested  by 
several  commissions  appointed  for  this  purpose  in  India, 
the  result  of  whose  investigations  proves  that  these  £tre 
all  of  equal,  or  nearly  equal,  value  with  the  sulphate  of 
quinine.  While  the  sulphate  of  quinidine  is  just  as  eflfec- 
tive  as  the  sulphate  of  quinine,  when  administered  in 
the  same  doses,  it  is  very  apt  to. cause  gastric  distress, 
vomiting,  and  purging.  The  sulphate  of  cinchonine  is 
effective  in  somewhat  larger  doses  than  quinine,  but  is 
also  more  liable  to  disagree  with  the  stomach.  The  sul- 
phate of  cinchonidine  produces  the  same  effect  as  quinine, 
in  doses  that  are  twenty -five  per  cent,  larger  than  those 
of  the  latter,  without  any  disagreeable  effects.  I  have 
myself  had  considerable  experience  with  the  cinchonidine 
salt,  and  have  obtained  thoroughly  satisfactory  results 
fromitsuseinflve-and  ten-grain  doses.  _ 

The  remedy  next  in  rank  to  the  cinchona  alkaloids  m 
the  treatment  of  intermittent  fever,  though  far  below 
them  in  efficacy,  is  arsenio.  It  is  more  effective  in  cases 
of  chronic  malarial  cachexia,  and  is  very  valuable,  when 
used  in  combination  with  quinine  and  iron,  in  all  old  and 
obstinate  cases  of  intermittent  fever.  It  has,  however, 
also  been  successfully  used  alone  in  the  treatment  of  acute 
cases,  especially  by  some  Pi'ench  physicians.  They  give 
as  much  as  half  a  grain  of  arsenious  acid  in  solution  in 
the  course  of  a  day,  during  the  intermission,  with  very 
good  results.  The  same  treatment  has  been  successfully 
employed  in  India,  care  being  taken  to  select  patients 
with  no  gastric  or  intestinal  irritation.  It  is  important 
that  the  remedy  be  used  largely  diluted,  and  when  desir- 
able it  may  be  combined  with  small  doses  of  opium.  As 
a  rule,  its  action  in  preventing  the  recurrence  of  parox- 
ysms of  fever  is  much  slower  than  that  of  quinine. 

jB-oows4«.— Ordinary  intermittent  fever,  in  the  early 
history  of  any  given  case,  is  probably  alwayssusceptible 
to  cure  by  the  proper  administration  of  quinine.  Spon- 
taneous cures  are  not  infrequent,  the  fever  running  its 
intermittent  course  for  a  week  or  two  and  stopping  witn- 
out  medication.  If  such  patients  have  ceased  to  live  in  a 
malarial  region  the  cure  may  be  permanent.  It  they  re- 
main in  a  malarial  region,  the  fever  is  almost  sure  to  re- 


turn after  a  variable  period.  It  cannot  be  too  strongly 
insisted  on  that  after  the  arrest  of  paroxysms  of  intermit- 
tent fever,  the  patient  should  continue  to  take  quinine 
during  the  fever  season,  either  in  small  doses  daily  or  in 
larger  doses,  of  ten  or  fifteen  grains,  every  third  day,  or 
at  the  outside  every  week. 

Ma8Ivi;d  Intehmittents.— Under  this  head  fall  a  va- 
riety of  obscure  affections,  usually  non-febrile  in  charac- 
ter, liaving  a  distinct  periodic  recurrence,  and  being  cur- 
able by  quinine.  Prominent  among  them  are  periodic 
neuralgic  attacks,  usually  in  the  form  of  one-sided  supra- 
orbital or  infra-orbital  paiu,  with  throbbing  of  that  side 
of  the  head;  sometimes  a  one-sided  conjunctivitis  and 
swelling  of  the  lids.  After  a  few  hours  all  these  symp- 
toms will  entirely  disappear,  to  recur  regularly  in  quo- 
tidian or  tertian  form.  Or  the  pain  may  be  along  the 
track  of  the  maxillaiy  nerves,  superior  or  inferior,  or  of 
the  sciatic  or  the  intercostal  nerves.  In  the  latter  case 
both  patient  and  physician  may  suspect  pleurisy,  and 
flatter  themselves  that  they  have  cured  it,  until,  on  the 
second  or  third  day,  it  promptly  recurs. 

Many  other  nervous  disturbances,  as  choreiform  seiz- 
ures, temporary  paralyses,  etc.,  occur  with  periodic  reg- 
ularity in  malarial  regions,  and  yield  to  treatment  by 
quinine.  Although  some  authors  protest  against  it,  the 
conclusion  is  very  natural  that  such  attacks  are  of  mala- 
rial origin.  I  have  myself  seen,  in  a  young  man,  a  well- 
marked  case  of  amnesic  aphasia  which  occurred  regularly 
on  the  afternoon  of  every  other  day  for  three  successive 
times,  after  which  he  was  put  on  ten-grain  doses  of  qui- 
nine, three  times  a  day,  without  any  further  recurrence 
of  the  trouble. 

In  all  such  cases,  and  many  others  that  cannot  be  here 
enumerated,  the  entire  absence  of  all  symptoms  during 
the  greater  part  of  the  time  forbids  the  thought  of  any 
organic  lesion,  while  the  regular  periodic  recurrence  of 
these  symptoms,  and  the  fact  of  their  j-ielding  to  anti- 
malarial treatment,  afford  proof  of  their  malarial  origin. 

At  least  this  was  proof  enough  before  we  knew  any- 
thing about  blood  examinations  for  the  malarial  para- 
site. To-day  no  one  would  consider  such  a  diagnosis  un- 
equivocal without  the  aid  of  the  microscope,  and  it  is 
quite  probable  that,  by  means  of  blood  examinations, 
many  maladies  heretofore  believed  to  be  malarial  may  be 
shown  not  to  be  such. 

Irregulak,  Remittent,  oit  CoNTrauBD  Fever;. 
jEstivo-Autumnal  Fever. — All  observers,  from  the 
earliest  period,  have  recognized  a  variety  of  malarial 
fever  which  differed  from  the  ordinary  intermittent  type, 
being  characterized  by  longer  continuance  of  the  fever 
paroxysms,  with  remissions  rather  than  intermissions. 
This  form  is  more  grave,  more  likely  to  be  long-continued 
and  refractory  to  treatment,  and  more  fatal.  Parasitolo- 
gists generally  agree  that  this  form  of  fever,  in  all  its^ 
varieties,  is  due  to  the  presence  of  the  oestivo-autumnal 
parasite.  In  this  class  are  also  embraced  the  pernicious- 
fevers  which  are  not  long-continued,  and  which  have- 
always  been  known,  in  many  instiinces  at  least,  to  have 
a  distinctly  intermittent  character.  We  used  to  class  per- 
nicious fevers  among  the  intermittents,  but  now  they 
are  reckoned  as  isstivo-autumual.  There  is  abundant 
evidence  that  any  of  the  fevers  caused  by  the  sstivo- 
autunmal  parasite  may,  at  least  in  their  earlier  histpry, 
be  intermittent  instead  of  remittent,  taking  on  later  the 
remittent  or  continuous  type.  Many  authors  assert  the 
existence  of  a  quotidian  and  a  tertian  variety  of  the 
restivo-autumnal  parasite.  Others  make  different  and 
more  numerous  divisions,  but  there  is  practical  unanimity 
as  to  the  species.  This  element  of  intermittence  in  fevers 
caused  by  the  same  species  of  parasite  that  gives  us  a 
remittent  or  continued  fever  brings  great  confusion  into 
our  terminology,  which  will  have  to  be  recast,  on  the 
basis  of  the  findings  of  the  microscope,  whenever  para- 
sitologists are  agreed  and  they  and  ^he  clinicians  can 
come  together. 

For  the  present  we  must  content  ourselves  with  re- 
membering that  ordinary  intermittent  fever  due  to  the 
larger,  simple,  tertian  or  quartan  parasite,  differs  essen- 
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tially  from  the  ffistivo-autuninal  iiitermittent  which  is 
liable  to  run  into  the  remittent  or  continued  fever. 

Probably  as  good  a  classification  of  sestivo-autumnal 
fevers  as  we  can  give  at  present  divides  them  into: 
(a)  the  irregular  intermittent  fevers,  with  long  fever  par- 
oxysms which  have  a  tendency  to  approximate  and  run 
into  each  other,  thus  giving  continuity ;  (h)  the  continuous 
or  remittent  fevers,  which  often  begin  with  a  chill  but 
are  not  characterized  by  repeated  chills,  and  which  are 
often  accompanied  by  symptoms  of  gastric  disturbance 
a,nd  slight  icterus,  the  fever  continuing,  witli  remissions, 
for  a  period  of  two  or  three  weeks,  o)'  even  longer;  and 
■(e)  the  pernicious  fevers,  which  may  be  intermittent  and 
which  either  pj-ove  Jiipidly  fatal  or  soon  jield  to  treat- 
ment. 

(a)  Tlie  first  foi-m  is  not  common  in  this  country  uud 
will  not  be  dwelt  on,  although  it  is  important  to  bear  in 
mind  its  existence.  It  yields,  with  reasonable  prompt- 
ness, to  vigorous  treatment.  The  great  importance  of 
having  recourse  to  blood  examinations  by  a  competent 
microscopist,  to  determine  whether,  in  sucli  cases,  we 
have  to  deal  with  an  sestivo-autumnal  infection,  lies  in 
the  fact  that  we  have  here  a  much  more  grave  disorder 
than  a  simple  intermittent  and  one  which  is  liable  to  end 
in  a  pernicious  attnck,  po'haps  terminating  the  life  of  the 
patient.  Hence  the  imperative  demand  for  an  early  diag- 
nosis, which  can  be  made  unequivocal  only  by  a  blood 
examination.  If,  then,  the  patient  is  living  in,  or  has  just 
come  from,  a  region  wliere  pernicious  fevers  prevail  the 
most  vigorous  treatment  is  demanded  to  prevent  the  pos- 
sibility of  a  pernicious  paroxysm. 

(6)  The  second  class  of  asstivo-autumnal  fevers  consists 
of  that  form  which  we  have  been  accustomed  to  designate 
as  remittent  malarial  femv ,  and  wliich  has  also  been  called 
"bilious  fever,"  "gastric  fever,"  etc. 

T^he  pathology  of  sestivo-autumnal  fever  of  both  the  first 
and  the  second  class,  when  not  pernicious,  is  practically 
the  same  as  that  of  ordinary  intermittent  fever,  due  al- 
lowance being  made  for  the  difference  in  form  of  the  two 
species  of  parasites,  and  for  the  greater  tendency  of  the 
red  corpuscles  containing  sestivo-autumnal  parasites  and 
of  the  leucocytes  containing  both  red  corpuscle  and  para- 
site to  mass  themselves  in  internal  organs.  The  essential 
lesion  is  the  blood  lesion,  with  its  profound  anaemia,  its 
melansemia,  its  enlarged  and  pigmented  spleen  and  liver 
and  other  organs.  In  the  more  prolonged  and  graver 
attacks  of  this  class  the  lesions,  in  individual  organs, 
will  more  nearly  resemble,  or  be  identical  with,  those  de- 
scribed under  the  head  of  pernicious  fevers. 

Symptoms. — The  onset  of  remittent  fever  is  usually 
abrupt,  commencing  with  a  chill  of  moderate  intensity. 
If  there  are  prodromal  symptoms  they  will  consist  of  las- 
situde and  general  malaise  for  a  day  or  two,  with  head- 
ache and  perhaps  pains  in  the  limbs  and  back,  loss  of 
appetite,  a  foul  taste  in  the  mouth,  anQ  sometimes  nau- 
sea. The  chill  is  not  so  prolonged  nor  so  violent  as  in 
many  cases  of  intermittent,  lasting  perhaps  for  half  an 
hour  or  less,  and  followed  by  fever  in  which  the  temper- 
ature will  range  from  101°  to  103°,  oreven  105°  F.,  remain- 
ing for  many  hours  at  or  near  the  liighest  point  reached, 
It  is  not  unusual  for  bilious  vomiting  to  occur  during  the 
chill  and  during  the  first  few  hours  of  the  fever,  and  in 
such  oases  there  is  often  considerable  irritability  of  the 
Stomach  for  several  days.  The  fever  will  continue  witli- 
out  any  marked  remission  for  twelve,  twenty-four,  or 
forty -eight  hours.  During  this  time  there  are  complete 
anorexia,  sometimes  great  restlessness  and  vigilance  with 
continued  headache,  sometimes  a  persistence  of  the  vom- 
iting; but  more  commonly  these  symptoms  subside  and 
the  patient  is  drowsy. 

The  remission  is  marked  by  an  amelioration  of  the  dis- 
tressing symptoms,  if  such  have  existed,  and  a  fall  of  tem- 
perature to  about  100°  F.  This  may  continue  for  from 
three  to  six  or  tivelve  hours,  occasionally  even  being 
prolonged  to  twenty-four  or  thirty-six  hours.  If  the  at- 
tack is  not  severe,  the  patient  wi'll  declare  that  he  feels 
quite  well,  and  will  wish  to  get  up.  His  appetite,  how- 
ever, does  not  leturn,  and  he  is  far  from  feeling  as  well 
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as  during  the  interval  of  a  quotidian  intei'mittent,^ for  in- 
stance. At  the  appointed  time  the  fever  rises  again, 
gradually  reaching  its  former,  or  a  still  greater,  height. 
This  I'isc  is  seldom  accompanied  hj  a  i-epetition  of  the 
chill. 

From  tliis  time  on,  if  the  progress  of  the  disease  is  not 
arrested,  there  will  be  periodical  remissions  and  exacer- 
bations, usually  occurring  once  or  twice  during  the 
twenty -four  hours,  but  sometimes  at  more  prolonged  in- 
tervals. 

At  the  beginning  of  an  attack  of  remittent  fever  the 
tongue  will  be  furred,  of  a  gray  or  yellowLsh  tint,  large, 
moist,  and  indented  by  the  pressure  of  the  teeth.  Later, 
it  is  likely  to  grow  dry,  snioother,  and  brownish  in  the 
centre,  red  at  the  tip  and  edges,  with  sordes  on  the  teeth. 
Nose-bleed  is  not  very  uncommon.  The  stomach  may  be 
irritable  throughout  the  attack. 

The  bowels  are  usually  constipated,  the  urine  is  scanty, 
high-colored,  and  acid. 

The  skin  and  the  whites  of  the  eyes  often  show  a  yel- 
lowish or  jaundiced  hue,  especially  in  those  persf)ns  who 
have  lived  long  in  a  malarious  region. 

There  is  no  petechial  eruption.  It  is  not  unusual  to 
see  an  outbreali  of  herpes  about  the  mouth. 

Delirium  is  not  common  in  the  simple  remittent,  but  in 
the  graver,  more  protracted  form  it  often  occurs,  accom- 
panied with  the  other  symptoms  of  the  typhoid  state, 
such  as  dry,  cracked  tongue,  sordes,  subsultus,  etc. 

The  course  of  the  disease  varies  greatly  in  different 
cases.  In  the  most  favorable,  under  vigorous  treatment, 
it  is  arrested  in  from  three  to  five  days.  In  severer  cases 
the  course  is  more  protracted,  running  from  two  to  three 
or  four  weeks,  or  even  longer.  Such  cases  present  very 
varying  degrees  of  gravity.  In  some  of  them  the  pa- 
tient makes  very  little  complaint,  does  not  look  very  ill, 
eats  and  sleeps  quite  well,  while  still  tlie  temperature 
remains  at  from  100°  to  102.5°  F. ,  and  the  patient  grows 
quite  weak.  In  others,  with  but  a  slightly  higher  i-ange 
of  temperature,  there  will  be  great  gastric  irritabilitj'  or 
severe  headache,  great  restlessness  and  vigilance,  and 
many,  though  not  all,  of  the  symptoms  of  typhoid  fever, 
such  as  dry,  cracked  tongue,  sordes  on  teeth  and  lips,  and 
muttering  delirium.  This  is  the  "typhoid  state,"  which 
may  also  occur  in  other  diseases  than  specific  typhoid 
fever  or  grave  malarial  remittent  fever,  and  these  are 
the  cases  which  used  to  be  reported  as  "typho-malarial 
fever."  There  is,  however,  no  characteristic  typhoid 
fever  temperature  in  the  first  two  weeks,  no  rose-colored 
rash,  no  marked  iliac  tenderness,  or  gurgling ;  as  a  rule, 
no  tympanites  or  diarrhoea. 

The  simple  form,  when  not  arrested  by  suitable  doses 
of  quinine,  runs  its  course  in  from  ten  days  to  three 
weeks  without  any  alarming  symptoms. 

Diagnosis. — While  in  the  majority  of  cases  a  reasonably 
positive  diagnosis  can  be  made  from  the  environment  of 
the  patient,  the  prevalence  of  malarial  infection  at  his 
place  of  residence  or  at  some  place  which  he  has  visited, 
together  with  the  history  of  the  attack,  it  still  remains, 
true  that  for  an  unequivocal  diagnosis  recourse  must  be 
had  to  a  blood  examination  and  to  the  demonstration  of 
the  presence  of  the  KStivo-autumnal  parasite.  In  order 
to  make  this  test  reasonably  certain,  however,  it  should 
be  applied  before  the  administration  of  quinine.  There- 
fore we  often  prefer  to  prove  tlie  correctness  of  our  diag- 
nosis by  the  success  of  the  treatment. 

When  it  is  necessary,  as  is  frequently  the  case,  to  dif- 
ferentiate between  remittent  malarial  fever  and  typlwid 
fever,  we  have,  on  the  one  hand,  the  demonstration  of 
the  malarial  parasite,  and,  on  the  other  hand,  at  a  proper 
stage  of  typhoid  fever,  the  Widal  test,  as  our  criteria. 
With  these  two  aids,  whenever  the  services  of  a  compe- 
tent microscopist  can  be  secured,  the  diagnosis  should 
not  remain  doubtful. 

The  differentiation  from  yellow  feiier  calls  still  more  im- 
peratively for  a  blood  examination,  since  the  malarial 
parasite  does  not  exist  in  yellow  fever.  Furtliermore,  in 
the  latter,  jaundice  occurs  early  and  is  more  intense, 
bleeding  gums  and  black  vomit  are  prominent,  while 
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very  rare  in  malarial  f e  ver.     The  enlarged  malarial  spleen 
is  wanting  in  yellow  fever. 

Ti'eatment.—la  remittent  or  eestivo-antumnal  fever,  as 
in  all  forms  of  malarial  disease,  quinine  is  our  sheet- 
anchor.  No  time  should  be  lost  in  preparatory  treat- 
ment. Whatever  else  needs  to  be  done  may  be  carried  on 
at  the  same  time,  but  the  first  requisite  Is  to  put  quinine 
enough  into  the  blood  to  arrest  the  development  and  mul- 
tiplication of  the  parasite.  Beven-and-a-lialf  to  ten-grain 
doses  of  quinine  every  three  or  four  hours  until  thirty  or 
forty  grains  liave  been  taken  during  the  twenty-four 
hours,  or  fifteen-grain  doses  every  eight  or  twelve  houis 
will  often  cut  short  a  remittent  fever  in  the  first  two  or 
three  days.  If  this  happy  result  does  not  follow,  the 
same  treatment,  slightly  modified  according  to  circum- 
stances, should  be  continued  for  a  week.  The  disagree- 
able nervous  disturbances  of  cinchonism  may  be  to  some 
degree  modified  by  full  doses  (thirty  or  sixty  grains)  of 
one  of  the  bromides.  Sometimes  an  irritable  stomach  re- 
jects the  quinine.  This  irritability  may  often  be  quieted 
by  counter-irritation  over  the  epigastrium,  as  by  means 
of  sinapisms,  by  the  administralion  of  calomel  and  soda 
triturates,  or  of  broken  doses  of  Seldlitz  powders  or  other 
effervescent  draught. 

If  the  stomacli  is  utterly  rebellious  we  may  try  the  rec- 
tum, rubbing  up  double  the  amount  of  quinine  we  would 
use  by  the  mouth  with  a  little  yolk  of  egg  and  tepid 
water  and  using  it  by  enema. 

If  neither  of  these  methods  succeeds,  or  in  any  event  if 
the  case  be  urgent,  as  in'  pernicious  fevers,  we  must  re- 
sort to  the  hypodermic  use  of  the  drug.  Thirty  grains 
of  bisulphate  of  quinine  with  five  grains  of  tartaric  acid 
in  two  drachms  of  water  makes  a  good  solution,  one-half 
of  which  may  be  given  at  a  time.  Heat  alone  will  dis- 
solve five  grains  of  any  quinine  salt  in  thirty  minims  of 
water.  If  this  is  quickly  used  in  a  well-warmed  hypo- 
dermic syringe  no  added  solvent  Avill  be  required.  Hy- 
podermic quinine  is  somewhat  liable  to  cause  a  puncture 
abscess,  but  in  a  grave  emergency  this  is  not  to  be  taken 
into  the  accoupt. 

If  by  means  of  such  vigorous  treatment  an  attack  of 
a?stivo-autumnal  fever  is  brought  to  an  end,  the  quinine 
is  by  no  means  to  be  withdrawn.  Not  less  than  five 
grains  every  four  to  six  hours  should  be  continued  for  a 
week,  and  after  that  two  or  three  grains  three  or  four 
times  a  day  for  at  least  two  weeks  longer. 

In  the  treatment  of  these  fevers,  after  the  subsidence 
of  the  acute  attack,  which  may  have  been  accomplished 
by  the  use  of  quinine  within  the  first  week,  there  are  no 
more  valuable  remedies  than  arsenic  and  iron  used  in 
combination  with  the  continued  quinine  treatment  above 
indicated.  A  liberal,  blood-making  diet  is  called  for, 
and,  if  possible,  an  escape  from  the  climate  or  the  sur- 
roundings in  which  the  malarial  infection  was  acquired. 

Other  symptomatic  treatment,  both  early  and  late,  will 
be  employed  by  the  intelligent  practitioner,  according  to 
the  indications.  But  the  great  thing  to  remember  is  that 
no  treatment  of  "  biliousness-"  by  mercury,  nor  of  fever 
by  antipyretics,  nor  any  other  treatment,  not  even 
change  of  climate,  will  accomplish  the  purpose  unless 
accompanied  by  tlie  use  of  suitable  doses  of  qumme. 

Medical  men  who  have  practised  for  years  m  malarious 
regions  have  heretofore  been  divided  into  two  classes: 
one  class  believing  that  every  continued  fever  which  did 
not  yield  to  quinine  was  typhoid  fever;  the  other  class 
holding  that  there  were  cases  of  continued  malarial  fever 
which  would  not  yield  to  quinine.  It  seems  probable 
under  the  revelati6ns  of  the  microscope  that  the  second 
class  will  have  to  surrender  their  belief,  without  how- 
ever, granting  the  claim  of  the  first  class  that  all  such 
cases  are  typhoid  fever.  Marehiafava  and  Bignam, 
("Twentieth  Century  Practice,"  vol.  xix.,  P-  418),  say^ 
"Physicians  should  rid  themselves  o^  "le  notion  of  the 
prolonged  and  obstinate  resistance  of  typhoid-hke,  sub^ 
continuous  malarial  fevers  to  quinine.  When  q™ine  is 
properly  administered,  the  fever  is  not  prolonged  more 
than  four,  five,  or  six  days."  On  the  other  hand  'low- 
ever,  on  page  300  of  the  same  work,  these  authois  say. 


"  In  a  detailed  study  of  sestivo-autumnal  fevers  we  shall 
see  how,  in  malarial  seasons  and  climates,  infective  fei;ers 
occur  wliose  etiology  is  not  yet  known,  and  which,  without 
an  examination  of  the  blood,  might,  even  at  the  present 
day,  be  confounded  with  diseases  of  malarial  origin." 

(c)  Pernicious  Feeer.— This  form  is  rare  in  the  temper- 
ate zone,  although  it  may  occur  even  there  in  newly  set- 
tled regions.  It  is  common  in  the  tropical  zone  and  fre- 
quently met  with  in  sub-tropical  countries.  Although 
caused  by  the  ffistivo-autumnal  parasite,  pernicious  at- 
tacks are  not  seldom  distinctly  intermittent,  a  period  pf 
twenty-four  or  forty-eight  hours  intervening  between  the 
paroxysms. 

In  the  majority  of  instances  there  are  no  prodromal 
symptoms  of  the  pernicious  attack,  but  it  either  strikes 
the  patient  like  Ughtning  out  of  a  clear  sky,  or  else  it 
follows  a  few  lighter  intermittent  paroxysms. 

The  most  common  form  of  pernicious  fever  is  the  coma- 
tose or  apoplectic  form.  This  is  rather  more  liable  than 
some  of  the  other  varieties  to  be  preceded,  during  the 
intermission,  by  drowsiness,  hebetude,  or  severe  head- 
ache. The  chill  may  be  more  or  less  complete.  During 
the  hot  stage  the  patient  falls  into  a  stupor  or  coma. 
He  lies  there  with  fiushed  face,  pupils  dilated  and  fixed, 
breathing  stertorous,  pulse  sometimes  fast  and  sometimes 
slow,  muscles  completely  relaxed,  skin  dry  and  hot,  tem- 
peratui'e  in  the  axilla  104"  or  105°  F. 

This  may  last  for  six,  twelve,  or  twenty-four  hours, 
sometimes  even  for  several  days,  the  pulse  and  vital 
forces  if  ail  jng  .until  the  patient  quietly  ceases  to  breathe. 
Or  at  the  end  of , a  ceirtain  number  of  hours  he  may  gradu- 
ally rouse  himself,'' confused  in  his  ideas,  still  complaining 
of  headache,  perhaps  even  confused  in  speech,  and  with 
paresis  in  some  one  of  his  extremities,  all  these  symp- 
toms, however,  gradually  disappearing  during  the  inter- 
mission. 

Instead  of  i)ur8uing  the  course  described  above,  the 
coma  may  be  preceded  by  violent  delirium,  even  mania. 
Or  the  delirium  may  end  in  sudden  collapse  and  death, 
or  in  sleep  and  recovery  without  the  supervention  of 
coma.  Again,  in  other  instances  there  will  be  nervous 
manifestations  showing  the  involvement  of  the  spinal 
cord  as  well  as  brain,  such  as  clonic  or  tonic  forms  of 
spasm,  of  the  eclamptic,  epileptic,  or  tetanic  variety. 
The  more  varied  and  violent  the  forms  of  nervous  dis- 
turbance the  more  unfavorable  the  prognosis. 

Two  forms  of  attack,  which  are  found  especially  in 
tropical  climates,  are  the  choleraic  and  dysenteric.  In  the 
former  there  are  burning  thirst,  severe  vomiting,  watery 
stools,  cramps  in  the  calves  of  the  legs,  finally  collapse, 
and  death  with  all  the  signs  of  asphyxia.  In  the  dysen- 
teric form  serous,  mucous,  and  bloody  stools  occur  dur- 
ing the  paroxysm,  and  disappear  during  the  intermis- 
sion. The  algid  form  may  or  may  not  begin  with  a  chill 
and  have  a  fever  stage.  Either  following  a  rise  of  tem- 
perature or  without  it,  the  body  temperature  falls  below 
the  normal,  even  going  as  low  as  90°  F.  The  patient 
often  complains  of  burning  heat  within  and  of  great 
thirst.  The  skin  is  pale  or  livid,  the  pupils  are  dilated,  the 
pulse  is  feeble  and  may  be  irregular.  Consciousness  is 
retained  to  the  last,  and  the  patient  is  strangely  indiffer- 
ent to  his  surroundings  and  his  danger.  Sometimes  the 
choleraic  and  algid  forms  are  combined.  The  urine  is 
diminished  in  amount  and  may  even  be  suppressed. 
This  general  condition  may  continue  for  several  days 
with  an  occasional  rise  of  temperature  to  normal  or  even 
to  100°  F.  or  more,  and  the  patient  may  then  die. 

This  form  of  pernicious  malarial  attack  seems  to  justify 
the  popular  term  of  congestive  chill,  so  common  in  all 
malarial  countries,  although  the  name  is  often  given  by 
physicians,  as  well  as  by  the  laity,  to  any  extremely 
severe  or  pernicious  malarial  attack. 

In  all  the  pernicious  forms  death  may  occur  in  the  first 
paroxysm,  within  the  first  twenty-four  hours,  or  there 
may  be  a  fall  of  temperature  with  great,  if  not  complete, 
amelioration  of  all  the  symptoms.  Unless  prevented  by 
treatment,  the  paroxysm  will,  however,  return  at  its  ap- 
pointed time,  probably  with  increased  severity,  and  in 
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the  second  or  third  attack  the  patient  will  perish.  Other 
cases,  not  marked  by  intermissions,  run  a  moi-e  continu- 
ous course  for  several  days  before  the  fatal  termination 
or  gradual  recovery.  The  writer,  many  years  ago,  when 
the  neighborhood  of  Kansas  City  was  quite  malarious, 
witnessed  a  number  of  deaths  from  pernicious  fever, 
chiefly  of  the  comatose  form.  One  woman,  after  three 
or  four  apparently  simple  intermittent  attacks  during  the 
week,  for  which  she  had  taken  small  doses  of  quinine, 
fell  into  the  most  profound  coma  and  lay  in  that  condi- 
tien  for  seventy -two  hours.  She  was  "as  yellow  as 
gold";  the  insensibility  was  so  great  that  the  conjunc- 
tiva could  be  touched  with  impunity;  the  pupils  were 
moderately  dilated  and  fixed ;  the  breathing  was  slow 
and  stertorous;  the  urine,  drawn  by  catheter,  was  very 
scanty,  loaded  with  urates  but  not  albuminous;  the 
bowels  were  not  to  be  moved  by  enemata  nor  by  means 
of  the  calomel  given  her;  it  was  almost  impossible  for 
the  patient  to  swallow  anything ;  the  surface  of  the  body 
was  hot  and  dry,  the  temperature  in  the  rectum  remained 
steadily  at  from  105°  to  106°  F. ;  the  pulse  was  slow.  In 
spite  of  her  apparently  hopeless  condition,  imder  the 
persistent  hypodermic  use  of  quinine  and  whiskey  this 
patient  rallied  and  finally  recovered. 

Patliologieal  Anatomy. — -In  addition  to  the  blood 
changes  found  in  all  forms  of  malarial  infection  the  per- 
nicious forms  give  some  tolerably  well-marked  local  le- 
sions. In  the  comatose  form  the  leptomeninges  are 
intensely  hj-persemic  as  is  also  the  cerebral  substance, 
besides  being  very  melanotic.  Punctiform  liemorrhages 
into  the  white  substance  are  common.  The  endothelium 
of  the  capillaries  is  often  swollen  and  in  a  state  of  fattj' 
degeneration,  the  lumen  of  the  vessels  being  closed  by 
the  swollen  endothelial  cells.  In  other  cases  there  are 
actual  thrombi  of  pigment  matter,  free  parasites,  and 
parasite-laden  corpuscles.  The  same  changes  have  been 
found  in  the  spinal  cord.  The  conditions  in  the  spleen 
and  liver  are  exaggerations  of  those  found  in  malaria 
generally,  the  spleen  substance  is  softened,  the  liver  may 
present  small  areas  of  necrosis.  In  tlie  choleraic  form  of 
fever  the  mucous  membrane  of  the  stomach  and  small  in- 
testines is  swollen  and  of  a  dark-red,  sometimes  choco- 
late color.  The  capillaries  of  the  mucosa  are  filled  with 
parasites  and  sometimes  its  tissue,  especially  in  the  villi, 
is  the  seat  of  a  superficial  but  extensive  necrosis. 
Thrombosis  of  parasites  and  phagocytes  in  the  intestinal 
capillaries  is  not  uncommon. 

Treatment.— 'Y:\is,  treatment  of  pernicious  attacks  is  the 
same  as  that  of  remittent  fever,  except  that  there  is  more 
urgency  in  the  former  and  more  vigorous  interference  is 
demanded.  The  early  recognition  of  sestivo-autumnal 
intermittent  paroxysms,  by  means  of  blood  examinations, 
should  so  put  the  practitioner  on  his  .guard  as  to  enable 
him  to  forestall  the  graver  seizure.  When  the  attack  is 
on,  the  important  points  are,  first,  not  to  mistake  it  for 
ordinary  apoplexy  or  cholera,  and,  second,  to  begin  early 
with  full  doses  of  quinine,  hypodermically,  and  to  keep 
this  up  to  the  last,  no  matter  what  else  is  done,  even  un- 
der the  most  discouraging  circumstances. 

Tropical  Malaria  does  not  differ,  in  kind,  from  the 
malaria  of  more  temperate  regions.  The  severe,  fre- 
quently fatal  malarial  fevers  of  Panama  or  West  Africa 
which  sometimes  take  the  pernicious  forms  described 
above  and  sometimes  drag  out  a  longer  and  more  continu- 
ous course,  are  found  to  depend  on  the  same  ajstivo- 
autumnal  parasite  as  the  milder  fevers  of  more  temperate 
climates.  An  admirable  work  on  festivo-autumnal  fevers 
by  Charles  F.  Craig,  Acting  Assistant  Surgeon,  United 
States  Army,  published  in  1901,  gives  many  points  of  in- 
terest with  regard  to  these  fevers,  as  occurring  especiallv 
in  Cuba  and  the  Philippines  and  the  blood  conditions 
lound  in  soldiers  who  have  returned  from  the  Philippines 
Malarial  Cachexia.— This  is  a  condition  very  often 
met  with  in  malarial  regions ;  sometimes  in  those  who 
have  suffered  with  Innumerable  paroxysms  of  intermit- 
tent fever,  sometimes  in  those  who  have  never  had  a 
chill,  but  have  long  been  subjected  to  malarial  influ- 
ences. 
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Persons  so  affected  may  complain  of  every  imaginable 
symptom  known  to  medicine,  but  they  will  almost  all 
agree  in  the  following :  loss  of  appetite,  a  bad  taste  in 
the  mouth,  indigestion,  a  constant  sense  of  weariness,  un- 
refreshing  sleep,  dragging  pains  in  the  loins  or  small  of 
the  back,  shortness  of  breath  on  exertion,  and  vague 
pains  in  the  joints  or  muscles  of  the  extremities.  Such 
persons  are  usually  more  or  less  emaciated,  pale,  and  sal- 
low. The  pulse  is  a  little  rapid,  there  is  no  elevation  of 
temperature,  and  generally  there  is  nothing  periodical 
about  the  case.  The  spleen  is  greatly  enlarged,  hard, 
and  somewhat  tender  on  pressure,  or  may  even  be  spon- 
taneously painful  in  certain  positions  of  the  body,  or 
after  lying  in  one  position  for  some  time.  In  leukaemia 
there  is  also  an  enlarged  spleen,  although  not  so  hard, 
and  in  malarial  cachexia  there  is  no  increase  in  the  num- 
ber of  white  blood  cells,  so  characteristic  of  leukaemia. 
In  addition  to  the  presence  of  malarial  parasites,  especially 
in  the  blood  of  the  internal  organs,  the  most  striking  le- 
sion in  malarial  cachexia  is  a  profound  secondary  anaemia 
which  may  readily  be  distinguished  from  an  essential  or 
pernicious  ansemia  by  a  blood  examination.  In  the  se- 
verer forms  the  sallowness  is  greater,  amounting  to  act- 
ual jaundice,  the  urine  is  scanty  and  often  Icteric,  the 
bowels  are  irregular,  the  abdomen  is  often  greatly  dis- 
tended, and  finally  there  may  be  oedema  of  the  face  and 
extremities,  while  the  general  feebleness  of  the  individual 
and  his  cachectic  appearance  are  most  marked. 

Much  more  might,  and  perhaps  should,  be  said  on  this, 
subject,  but  I  must  content  myself  with  only  a  few 
words  concerning  treatment.  Many  such  cases  still  need 
quinine  along  with  their  other  treatment,  but  most  of 
them  will  be  found  to  have  lived  on  this  drug  for  years, 
as  well  as  to  be  thoroughly  familiar  with  the  domestic 
use  of  calomel  or  blue  mass,  and  various  cathartic  "liver 
pills."  They  will,  however,  be  greatly  benefited  by  the 
judicious  administration  of  arsenic  in  ordinary,  not  in 
antiperiodic,  doses,  combined  with  iron  and  nux  vomica, 
or  by  the  use  of  the  mineral  acids,  especially  the  dilute 
nitro-hydrochloric  acid.  Iodine  preparations  also  do 
them  good  for  a  while.  Care  must  be  taken  to  aid  the 
digestion,  and  to  insure  a  sutiiciently  varied  and  nourish- 
ing diet.  Above  all  things,  if  possible,  such  people 
should  be  induced  to  move  away,  even  if  only  for  a 
time,  and  if  only  for  a  short  distance,  from  the  place 
where  they  have  become  thus  contaminated  with  malaria. 

Edward  W.  8clmuffler. 

MALARIN,  acetophenone  phenetidin  citrate  (CeH,.- 
OCsHB.N.C.CHs.CeHs.CHs),  is  a  condensation  product 
of  acetophenone  and  paraphenetidiu,  and  is  a  crystalline 
insoluble  powder  of  acidulous  taste.  As  another  of  the 
phenetidin  combinations,  malarin  resembles  phenacetin 
in  its  antipyretic  and  antineuralgic  properties,  but  Erd- 
manu  reports  it  as  dangerous  on  account  of  the  untoward 
eftects  of  acetophenone.  The  dose  is  stated  to  be  0.3  to  1 
gm.  (gr.  v.-xv.).  -^7.  ^.  Baitedo. 

MALIC  ACID.-CCHoOs.)  An  organic  acid  widely 
distnbuted  among  plants,  especially  in  fruits,  and  more 
especially  in  those  related  to  the  apple.  It  occurs  in 
odorless  and  colorless  crystals,  deliquescent  in  the  air, 
treely  soluble  in  water,  and  of  a  pleasant  acid  flavor:  Its 
general  properties  are  much  like  those  of  citric  add.  It 
has  been  very  little  used.  Rmry  H.  Rusby. 

MALIGNANT   GROWTHS,  THE   STARVATION   OF, 

—  J  he  attempt  to  control  the  advance  of  cancer  and  sar- 
coma by  depriving  them  of  blood  supply  is  not  a  new 
thought.  Ligation  of  the  chief  vessels,  for  this  purpose, 
has  not  infrequently  been  tried  in  instances  in  which  the 
growth  IS  too  far  advanced  to  permit  of  extirpation. 
Ihe  carotid  system  seems  that  best  adapted  to  test  the 
principle.  In  1878  Dr.  John  A.  Wyethrof  New  York, 
collected  and  analyzed  all  the  cases  then  obtainable  of 
igation  of  the  carotids,  and  he  claimed  that  a  large  num- 
ber ot  malignant  tumors  had  thus  been  cured.  But  a 
caieiui  study  of  these  cases  and  liis  own  clinical  expert- 
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ence  conflrm  the  -writer  in  the  belief  that  by  ligation  of 
the  nutrient  artery  alone  tumors  of  this  class  are  never 
permanently  checked  in  their  advance.  They  appear  for 
a  few  vifeeks  to  cease  growing,  but  after  this  brief  inter- 
val of  time  they  again  resume  active  development. 

Some  idea  of  the  difficulty  of  shutting  off  the  blood  sup- 
ply of  any  part  fed  by  arterial  branches  of  the  carotid 
system  may  be  gained  by  simply  considering  how  many 
of  the  eight  branches  of  the  superficial  carotid  freely  in- 
termingle blood  with  other  arterial  systems — e.g.,  that  of 
the  internal  carotid  and  that  of  the  subclavian. 

In  order  to  overcome  the  difficulties  just  referred  to 
and  to  secure  a  more  permanent  anremia  of  the  new 
growth  which  it  was  hoped  in  this  way  to  subdue,  the 
writer,  about  seven  years  ago,  began  his  search  for  some 
method  which  would  efEect  these  results.  The  idea  of 
completely  extirpating  the  external  carotid  then  first 
suggested  itgelf.  It  was  feared,  though,  tliat  if  this  plan 
were  carried  out,  the  patient  might  lose  his  nose,  tongue, 
or  some  other  part  through  sloughing.  In  order  to  ob- 
tain more  light  upon  the  effects  of  such  a  serious  inter- 
ference with  the  blood  supply  of  the  head  and  neck,  the 
writer  made  repeated  trials  upon  dogs;  tying  the  ex- 
ternal carotid  first  upon  one  side  of  the  neck  and  then 
upon  both  sides.  As  a  result  of  these  experiments  one 
fact  became  perfectly  clear,  viz.,  that  the  normal  tissues 
can  continue  to  live  even  when  supplied  with  a  surpris- 
ingly small  amount  of  blood — an  amount  much  smaller 
than  that  which  is  required  by  so  vascular  a  thing  as  a 
malignant  tumor,  if  it  is  to  continue  growing.  In  no 
instance,  during  these  experiments,  did  any  normal  part 
thus  deprived  of  a  largo  share  of  its  usual  nourishment 
undergo  sloughing. 

The  first  opportunity  for  testing  the  matter  upon  a 
human  being  presented  itself  in  June,  1895.  The  pa- 
tient, who  was  affected  with  a  round-celled  sarcoma  of 
the  naso-pharynx,  had  previously  been  subjected  by  me 
to  a  simple  ligation  of  one  external  carotid.  Oa  the 
occasion  of  which  I  am  now  speaking  I  excised  the  ex- 
ternal carotid  of  the  other  side.  A  rapid  shrinking  of 
the  tumor  followed  this  operation,  and  for  a  period  of 
several  months  the  shrinkage  thus  gained  persisted.  In 
the  following  January,  however,  I  was  compelled — as 
the  tumor  had  again  begun  to  grow,  and  as  the  patient 
would  not  permit  me  to  excise  the  carotid  which  had 
previously  been  ligated— to  excise  the  superior  maxilla, 
in  order  to  remove  what  I  could  of  the  tumor. 

Since  the  date  named  above  I  have  had  the  opportu- 
nity of  testing  thoroughly  the  safety  and  the  beneficial 
effects  (upon  malignant  growths  in  this  region)  of  a  com- 
plete extirpation  of  both  external  carotid  arteries.  The 
operation  has  now  been  performed  in  over  eighty  cases 
(over  forty  of  them  by  myself).  Among  those  who  have 
performed  it  may  be  named :  Drs.  Keen  and  Da  Costa, 
of  Philadelphia;  Drs.  Weir,  Brewer,  Bristow,  Blake, 
Johnson,  Meyer,  Erdmann,  Gibson,  Collins,  Lilienthal, 
and  Woolsey,  of  New  York;  and  Nicolson,  of  Atlanta, 
Ga.  All  of  these  operators  agree  in  the  statement  that 
the  operation  presents  no  special  difficulties.  Upon  an 
average  a  half -hour  easily  suffices  to  complete  the  carotid 
excision  upon  one  side  of  the  neck.  If  the  operation  is 
properly  done,  the  loss  of  blood  is  almost  nil;  and  hence 
the  danger  is  so  slight  that,  were  not  many  of  these  pa- 
tients already  advanced  in  years  and  cachectic  from  hay- 
ing a  malignant  growth  too  far  advanced  to  warrant  its 
ablation,  the  mortality  from  the  operation  might  rightly 
be  expected  to  be  insignificant.  As  it  is,  we  may  esti- 
mate it  roughly,  for  cases  in  which  there  are  no  complica- 
tions such  as  adherent  masses  of  diseased  lymph  nodes,  or 
in  which  no  attempt  is  made  to  remove  the  tumor  itselt, 
at  from  one  to  two  per  cent.  In  no  case  yet  reported  has 
the  pulse  ever  returned  in  any  of  the  branches  ot  the  ex- 
cised carotids— a  result  in  striking  contrast,  as  to  perma- 
nency of  the  anemia,  to  the  speedy  return  of  pulsation 
always  observed  after  double  ligation  of  the  same  vessels. 
In  Zuckerkandl's  "Operative  Surgery,"  Dr.  m  Oosta 
the  American  editor,  states  (2d  edition,  p.  48)  that  he  i^as 
verified  my  observation  that  the  shrivelling  of  the  malig- 


nant growth  which  follows  extirpation  of  tlu^  artery  is 
greater  than  it  is  after  mnw  ligation. 

Technique.— Tha  external  carotid  is  exposed  from  end 
to  end.  The  incision  in  the  skin  is  made  fully  3  cm. 
nearer  the  median  line  of  the  neck  than  commonly  is 
taught;  this  being  a  gain  in  both  safety  and  speed  of 
work.  A  ligature  is  passed  about  the  external  carotid, 
close  to  its  origin,  but  is  not  yet  tightened,  as  it  is  easier 
to  expose  and  recognize  its  brandies  when  large,  being 
full  of  blood,  than  when  collapsed  and  reduced  to  mere 
threads.  Each  branch,  in  order,  from  below  upward,  is 
tied  twice,  as  far  from  the  carotid  as  possible,  and  divided 
between  the  ligatures.  The  veins  diaining  the  same 
regions  are  also  treated  similarly,  in  order  to  increase 
thereby  the  difficulty  of  restoring  anastomoses.  When 
all  but  the  terminal  two  branches  are  controlled,  the 
parent  trunk  is  tied  twice  and  cut,  as  near  to  its  origin 
as  seems  safe.  Tlie  distal  stump  of  tlie  external  carotid 
is  now  made  to  dive  beneath,  and  reappear  above,  three 
structures:  the  twelfth  cranial  nerve,  the  posterior  belly 
of  the  digastric,  and  the  stylo-hyoid  muscle.  By  this 
manoeuvre  the  work  of  reaching  the  terminal  two  branches 
— the  internal  maxillary  and  tlie  superficial  temporal, 
buried  in  the  parotid  gland — is  facilitated ;  and  by  stretch- 
ing tlie  gland  tissues  surrounding  the  end  of  the  external 
carotid  with  the  jaws  of  a  slender  pair  of  dressing  for- 
ceps, the  artery  is  freed  and  its  bifurcation  exposed.  In 
this  way  the  danger  (incident  to  the  use  of  the  knife)  of 
establishing  either  a  facial  paralysis  or  a  salivary  fistula 
isavoided.  In  some  cases,  by  drawing  down  firmly  upon 
the  carotid  terminal  stump,  we  can  slip  a  ligature  over 
this  vessel  high  enough  up  to  shut  off  the  supply  of 
blood  to  the  branches  just  named.  Usually,  however, 
we  can  tie  off  only  the  external  carotid  just  below  them. 

Results. — These  have  been  encouraging;  in  sarcoma, 
surprisingly  so.  Several  cases  of  subperiosteal  and  ex- 
tremely malignant  sarcoma — of  the  sort  deemed  practi- 
cally hopeless  by  Butlin — have  now  remained  shrunken 
far  beyond  the  three-year  period  of  Volkraann,  after 
whicli  we  may  with  less  hesitancy  claim  permanency  of 
results.  The  tumor,  it  is  of  course  understood,  does  not 
wholly  disappear.  It  is,  as  we  assume,  too  large  to  be 
cut  out,  or  it  is  so  placed  that  this  is  not  practicable ; 
but,  by  the  plan  here  advocated,  it  Js  caused  to  undergo 
great  shrinking  and  then  remains  inactive.  Further- 
more, the  operation  is  not  a  deforming  one.  Only  two- 
thread-like  vertical  lines,  one  on  either  side  of  the  neck, 
remain  to  indicate  that  any  surgical  work  has  been 
done.  As  to  carcinoma,  the  results  are  less  strikingly 
good.  Nevertheless,  we  may  confidently  expect  that  the 
operation  will,  in  every  case,  add  several  months,  per- 
haps even  a  3'ear,  to  the  patient's  lease  of  life.  It 
should  be  remembered,  however,  that  only  the  very 
■worst — the  most  advanced  and  hopeless — cases  have  been 
thus  far  subjected  to  this  plan  of  treatment.  If  we  con- 
sider the  nature  of  sarcoma  as  contrasted  with  that  of 
carcinoma,  we  shall  be  able  to  understand  why  this  plan 
of  attack  by  starvation  should  be  more  successful  in  the 
former  disease  than  in  the  latter.  In  sarcoma  the  growth 
depends  for  its  extension  chiefly  upon  the  blood-vessels ; 
the  lymphatics  commonly  are  not  involved,  sometimes 
they  even  stop  at  the  surface  of  the  tumor.  In  carci- 
noma, on  the  other  hand,  extension  occurs  mainly  through 
the  medium  of  the  lymphatics.  Lack  of  space  prevents 
amplification  of  this  important  subject. 

About  eighteen  months  ago  (in  April,  1901)  Dr.  Wyeth 
suggested  to  the  writer  the  idea  that  perhaps  it  might  be 
of  value  either  to  replace  excision  of  tlie  carotid,  or  to 
supplement  it,  by  injecting  into  the  lumen  of  the  vessel, 
and  into  that  of  its  branches,  boiling  water,  to  cause  an 
obliterating  endarteritis;  or  else  to  inject  some  plastic 
material  which,  upon  setting,  will  permanently  obstruct 
the  calibre.  In  following  up  this  suggestion  I  have  spent 
months  of  time  and  experimentation  upon  dogs  and 
cadavers,  and  I  have  even  applied  the  principle  in  a 
few  patients.  Dr.  Bristow,  of  Brooklyn,  N.  Y.,  and  the 
writer  are  the  only  surgeons  who  have,  up  to  the  pres- 
ent time,  made  use, of  it  in  actual  practice.     Briefly,  it 
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maj'be  said  that  to  inject  all  the  branches  of  the  external 
■carotid  is  not  a  safe  procedure.  Thus,  for  example,  if 
in  dogs  the  superior  thyroids  are  plugged,  they  perma- 
nently lose  the  use  of  the  vocal  cords.  If  the  Unguals  are 
plugged,  the  tongue  either  sloughs  or  at  best  it  can  no 
longer  be  moved  at  all.  Hence,  ^vhentheact  of  swallow- 
ing is  performed,  this  oi'gan  fails  to  push  back  tlu;  epi- 
glottis, as  it  should,  the  entrance  to  the  larynx  is  left 
uncovered,  and  food,  drink,  and  saliva  then  enter  the 
air  passages,  often  giving  rise  to  a  fatal  pneumonia  due 
to  the  entrance  of  foreign  matter  (SDlUuckpneumonie). 
Obstructing  the  posterior  auricular  artery  causes  slough- 
ing of  the  ear.  We  must  remember  that  the  normal 
tissues  demand  some  blood  in  order  to  live.  However, 
it  does  seem  to  tfie  writer  worth  while  to  try  this  idea, 
very  cautiously,  upon  those  three  branches  wliich  chiefly 
anastomose  with  outside  systems — the  occipital,  and  the 
two  terminal  arteries  in  the  substance  of  the  parotid — 
and  then  to  excise  the  external  carotid  as  usual.  At  the 
same  time  I  am  convinced  tliat  the  use  of  boiling  water 
in  the  manner  suggested  would  be  likely  to  end  fatally, 
•either  through  the  establishment  of  mulliple  venous  em- 
bolisms, or  perhaps  by  producing  serious  shock.  But 
both  Dr.  Bristow  and  I  have  tried  successfully  a  mixture, 
which  I  suggested,  of  one  part  of  hard  white  paraffin  and 
nine  parts  of  white  vaseline.  This  remains  solid  at  or  be- 
low 108°  F.  H  injected  at  say  125°  F.,  it  will  not  set, 
if  the  work  be  done  expeditiously,  before  its  completion. 
In  the  full-sized  adult,  with  blood-vessels  of  ordinary  ca- 
pacity, not  more  than  1.5  to  3  c.c.  of  this  mixture  should 
lae  injected  distally  into  the  external  carotid  at  a  point 
say  from  2  to  3  cm.  below  its  entrance  into  the  parotid 
gland,  thus  obstructing  its  two  tel'minals  and  prevent- 
ing a  renewal  of  blood  supply  through  the  internal  carot- 
id system ;  and  from  2  to  4  c.c.  may  be  injected  into  the 
■occipital  at  its  point  of  departure  from  the  external  carot- 
id. Upon  reflection  it  will  readily  be  recognized  that 
although  time  may  prove  this  particular  method  of  in- 
jection a  valuable  addition  to  the  technique  of  vascular 
•extirpation,  througli  its  power  to  effect  an  ansEmia  of  a 
somewhat  more  permanent  character,  yet  so  far  as  ob. 
■structing  the  internal  maxillary  and  the  superficial  tem- 
poral arteries  is  concerned,  an  overdose  would  certainlj' 
tie  most  perilous  Running  like  anj'  fluid  in  the  direction 
of  least  pressure,  the  mixture  would  enter  not  the  capil- 
laries of  those  arteries  (if  too  much  were  thrown  in)  but 
first  their  free  anastomoses.  For  example,  the  infraorbi- 
tal, O]'  main  continuation  of  the  internal  maxillary,  would 
empty  the  excess  of  the  paraffin  mixture  into  the  oph- 
thalmic branches  of  the  internal  carotid.  Here,  if  yet  a 
little  more  should  be  injected,  the  arteria  centralis  retinae 
would  be  plugged  (blindness);  and,  if  still  more  should 
be  thrown  in,  the  vessels  at  the  base  of  the  brain  would 
be  filled, — with  a  prompt  death  from  respiratory  failure! 
Obviously,  such  a  weapon  calls  for  caution  in  its  use. 
Nevertheless,  we  are  fighting  a  savage  enemy  that  grants 
fio-  q-uarter,  and  therefore  serious  measures  are  abundantly 
justified.  Besides,  the  operation  is  the  patient's  dernier 
ressort.  The  dose  recommended  above  has  more  than  once 
been  safely  injected  upon  the  human  subject  by  both  Dr. 
Bristow  and  by  myself.  But  experiment  upon  the  cada- 
ver proves  that  a  much  larger  dosage  would  be  unsafe. 

Recently,  the  Roentgen  and  the  Finsen  rays  and  Coley 's 
antitoxin  injections  have  each  given  us  remarkably  hope- 
ful results  in  certain  cases  of  malignancy.  But,  unac- 
countably as  yet,  there  are  instances  which  do  not  yield 
to  any  of  these  means.  For  such  as  these  it  is  well  that 
the  profession  should  know  that  the  limit  of  our  arma- 
mentarium has  not  been  reached,  and  that  in  the  carotid 
legion  the  starvation  plan  is  abundantly  worth  a  trial. 
Within  the  brief  compass  of  this  article  we  can  but  out- 
line the  subject.  For  fuller  details  the  reader  is  referred 
to  the  author's  Gross  Prize  Essay  upon  the  "  Starvation  of 
Malignant  Growths,"  published  in  1902  by  the  F.  A. 
Davis  Co.,  of  Philadelphia.        Robert  H.  M.  Dawbarn. 
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MALIGNANT  (EDEMA.    See  Gangrene.  {Surgical.) 
MALIGNANT  PUSTULE.    See  Anthrax. 

MALPRACTICE.— Medical  malpractice  is  usually  un- 
derstood to  mean  bad  or  unskilful  practice  on  the  part  of 
a  physician,  surgeon,  dentist,  or  midwife,  when,  as  a  re- 
sult of  such  bad  practice,  death  ensues  or  the  patient's 
health  or  efficiency  is  impaired.  Malpractice  may  be 
wilful,  negligent,  or  ignorant,  and  either  ciiminal  or  civil 
suits  may  be  brought.  As  a  rule,  criminal  suits  for  mal- 
practice are  brought  only  in  cases  of  criminal  abortion, 
or  when  a  physician  or  other  individual  gives  some  drug 
or  performs  some  operation  which  is  contrary  to  law. 
He  may  perform  au  unlawful  operation,  or  one  which  is 
in  itself  lawful  in  proper  hands  or  under  proper  condi- 
tions. Civil  suits  for  the  recovery  of  damages  on  account 
of  injuries  supposed  to  have  been  experienced  as  a  result 
of  wilful  negligence  or  ignorance  on  the  part  of  a  practi- 
tioner are  much  more  common. 

The  responsibility  of  a  physician  or  surgeon  should  be 
clearly  understood,  and  while  the  rulings  of  the  courts 
of  various  States  and  countries  differ  materially,  they 
are  fairly  well  set  forth  and  may  be,  as  a  rule,  easily  fol- 
lowed. Unless  there  is  proof  to  the  contrary,  it  is  as- 
.sumed  by  the  courts  that  no  contract  was  entered  into, 
and,  provided  reasonable  care,  skill,  and  diligence  are 
used,  the  practitioner  may  not  be  held  responsible  for 
the  result;  in  other  words,  it  is  generally  understood 
that  the  physician  or  surgeon  does  not  guarantee  either 
a  cure  or  any  definite  result,  but  he  is  expected  to  use  his 
best  endeavor  to  accomplish  a  favorable  result. 

Malpractice  may  be  eitlier  active  or  passive.  Negli- 
gence which  allows  the  death  of  a  patient  from  failure 
to  control  a  hemorrhage,  or  to  furnish  other  suitable 
emergency  treatment,  is  as  reprehensible  as  a  more  active 
malpractice  which  brings  about  that  death  by  causing  a 
hemorrhage  through  carelessness  or  negligence  in  operat- 
ing. Errors  of  omission  are  as  great  as  those  of  commis- 
sion, but  the  former  are  apt  to  be  less  harshly  judged 
than  the  latter. 

The  physician,  surgeon,  or  other  practitioner,  when 
called  upon  to  treat  a  case,  is  expected  to  exercise  reason- 
able and  ordinary  skill,  care,  and  diligence,  and  it  is  usu- 
ally held  by  the  courts  that  this  is  sufficient,  provided  he 
is  possessed  of  and  uses  that  amount  of  knowledge  and 
skill  whicli  might  reasonably  be  expected  from  one  en- 
gaged in  similar  practice  in  the  neighborhood  in  which 
he  lives.  By  this  ruling  the  general  practitioner  in  a 
small  country  town,  living  far  from  the  centres  of  popu- 
lation and  medical  education,  is  not  expected  to  possess 
or  to  exercise  as  much  knowledge  and  skill  as  would  be 
expected  from  a  specialist  in  one  of  the  large  cities  near 
the  centre  of  medical  education.  He  is,  however,  bound 
to  exercise  the  average  degree  of  skill  possessed  by  per- 
sons of  his  profession  in  his  location.  It  must  be  remem- 
bered that  this  does  not  necessarily  mean-  th&  average 
skill  of  the  whole  number  of  practitioners  in  his  district, 
for  a  considerable  number  of  such  practitioners  may  be 
of  extremely  low  grade,  while,  on  account  of  education 
and  experience,  he  might  well  be  expected  to  possess  a 
much  higher  degree  of  intelligence.  It  must  be  the  aver- 
age skill  of  those  living  fn  his  district  and  under  his  con- 
ditions. In  Pennsylvania  it  has  been  held  by  the  courts 
that  "  such  a  degree  of  skill  is  required  as  a  thoroughly 
educated  surgeon  ordinarily  employs  " ;  in  the  majority 
of  the  other  States,  however',  the  position  taken  is  rather 
that  which  has  been  before  described. 

While  the  professional  man  is  supposed  to  exercise  his 
best  judgment  and  skill,  it  is  not  supposed  that  he  is  in- 
fallible, and  it  is  appreciated  that  errors  in  judgment 
may  be  made  even  by  the  best  and  most  conscientious, 
and  no  one  will  be  held  responsible  for  such  errors  pro- 
vided ordinary  and  well-established  lines  of  diagnosis 
and  treatment  are  followed. 

If  the  methods  of  diagnosis  and  treatment  are  unusual 
and  differ  from  those  which  are  commonly  accepted  as 
proper  and  well  established,  he  may  be  held  responsible 
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for  bad  results  following  such  unusual  methods.  For 
this  reason  new  or  unusual  methods  should  not  be  at- 
tempted unless  one  is  prepared  to  withstand  criticism  if 
the  results  are  not  all  that  might  be  expected.  If  such 
new  or  unusual  methods  are  to  be  used,  the  patient,  or 
bis  representative,  should  be  informed  that  such  is  the 
case,  should  thoroughly  understand  the  reason  for  such 
changes  from  well-established  lines,  and  should  agree  to 
their  use.  It  probably  would  be  acknowledged  by  the 
courts  that  progress  in  medicine  and  surgery  depends 
upon  modifications  in  methods,  and  if  such  modifications 
are  reasonable  and  based  upon  sound  premises,  it  is  prob- 
.able  that  judgment  would  not  be  very  severe. 

Conditions  may  be  such  that  a  greater  amount  of  skill 
would  be  expected  from  the  medical  man  or  sui-geon  who 
has  been  called  from  a  distance  than  from  those  practi- 
tioners who  live  in  the  district  in  which  the  case  occurs. 
In  such  cases,  where  a  specialist  from  a  large  city  is  em- 
ployed, he  would  be  judged  by  the  methods  employed 
in  the  community  from  which  he  came.  He  may  use 
methods  which  are  not  common  where  the  patient  is 
located,  but  he  will  be  expected  to  have  and  use  that 
•degree  of  skill  and  knowledge  which  might  reasonably 
be  demanded  from  those  having  like  opportunities. 

When  a  contract  has  been  entered  into  by  which  a  cure, 
-or  some  definite  result,  has  been  pledged,  the  practitioner 
will  be  held  responsible  for  the  fulfilment  of  such  a  con- 
tract. 

Gratuitous  services  do  not  exempt  the  practitioner 
from  action  for  malpractice  if  either  ignorance  or  care- 
lessness in  his  attendance  can  be  proved.  The  trained 
physician  is  expected  to  use  the  same  care  and  diligence 
in  the  treatment  of  charity  cases  that  he  does  in  those 
from  which  he  receives  a  large  fee.  This  does  not  mean, 
however,  that  in  cases  in  which  advice  is  sought  and  given, 
responsibility  for  the  result  is  involved  if  the  person 
whose  advice  is  asked  is  not  a  professional  and  does  not 
-claim  to  have  the  knowledge  of  one.  He  will  not  be  held 
responsible  for  bad  results  if  he  has  given  as  good  advice 
as  might  reasonably  be  expected  from  one  in  his  position. 
Consultations. — Cases  frequently  occur  in  which,  on 
accoiiut  of  lack  of  experience  or  for  other  reasons,  phy- 
sicians feel  themselves  incompetent  properly  to  diagnose 
or  treat  a  given  case.  When  this  condition  exists,  it  is 
the  duty  of  the  physician  to  call  in  consultation  with 
him  some  other  more  fitted  than  he  to  j  udge  in  this  par- 
ticular case,  and,  if  he  appreciates  that  this  condition  ex- 
ists, then  he  is  responsible  if  he  fails  to  do  so.  Such 
rulings  follow  the  lines  already  mentioned  by  which  he 
is  expected  to  use  due  care,  diligence,  and  skill  in  cases 
in  which  new  or  unusual  methodsof  diagnosis  or  treatment 
are  employed.  When  capital  operations  are  performed, 
it  is  always  safer,  and  usually  wiser,  that  a  consultation 
should  be  held,  and  the  consultant  who  is  called  should 
be,  if  possible,  one  who  is  recognized  as  particularly  well 
fitted  for  judgment  in  such  cases. 

CoNTKiBUTORY  Negligbnob. — When  it  can  be  proved 
that  the  patient  refused  to  carry  out  the  physician's  in- 
structions or  failed  to  exercise  due  care,  the  physician  or 
other  practitioner  is  relieved  from  any  responsibility 
which  may  follow  as  a  result  of  such  negbgence.  The 
practitioner  is  supposed,  however,  when  giving  instruc- 
tions or  outlining  the  treatment,  to  consider  the  personal- 
ity of  the  individual  and  his  surroundings,  and  only  such 
instructions  should  be  given  as  it  is  possible  to  follow 

out.  , 

When  a  medical  practitioner  has  recovered  compensa- 
tion for  his  services  through  the  courts,  such  recovery 
will  interfere  with  any  future  suit  for  malpractice  on  the 
part  of  the  patient.  Partners  in  medicine  or  surgery  are 
held  jointly  liable  for  malpractice  by  any  member  of  the 

^^Sto^^kt.-A  practitioner  of  medicine  or  surgery  will 
be  euilty  of  malpractice  when  serious  results  fo  low  on 
account  of  his  gross  ignorance  or  neglect;  when  he  uses 
medTca  or  swfical  mithods  that  are  prohibited  by  law  ; 
when  he  makes  use  of  unusual  methods  which  are  apt 
to  endanger  the  life  of  his  patient;  and  when  he  neglects 


to  use  such  means  as  may  be  necessary  for  the  safety  of 
his  patient.  He  is  liable  for  any  bad  result  which  may 
depend  upon  a  want  of  knowledge  or  lack  of  care  on  his 
part.  He  is  required  to  exercise  the  amount  of  skill 
which  can  reasonablj'  be  expected  fi-om  one  under  his 
conditions.  Gratuitous  treatment  does  not.  relieve  him 
from  responsibility  for  the  result.  He  cannot  be  com- 
pelled to  assume  the  care  of  any  case  unless  he  so  wishes; 
but,  having  accepted  it,  he  caunot  withdraw  without 
giving  suitable  notice  of  his  intention.  An  action  for 
malpractice  cannot  be  brought  after  he  has  recovered  in 
court  foi-  his  services.  He  is  relieved  from  responsibility 
when  the  patient  fails  to  follow  his  advice.  He  is  re- 
sponsible for  negligence  or  ignorance  on  the  part  of  his 
assistants,  but  not  for  criminal  acts  on  their  part.  He  is 
not  responsible  for  errors  of  judgment  in  uncertain  or 
difficult  cases.  _  Edwin  WeHen  Dwight. 

MMT.—{Maltvm,  U.  S.  P.,  1880.)  The  official  direc- 
tions given  in  the  United  States  Pharmacopoeia  for  the 
preparation  of  this  product  are  as  follows : 

"Malt,  in  coarse  powder,  not  finer  than  No.  13,  one 
hundred  (100)  parts;  water,  a  sufficient  quantity.  Upon 
the  powder,  contained  in  a  suitable  vessel,  pour  one 
hundred  (100)  parts  of  water  and  macerate  for  six  hours. 
Then  add  four  hundred  (400)  parts  of  water,  heated  to 
about  30°  C.  (86°  F.),  and  digest  for  an  hour  at  a  tem- 
perature not  exceeding  55°  0.  (131°  P.).  Strain  the 
mi.xture  with  strong  expression.  Finally,  bj'  means  of 
a  water-bath,  or  vacuum  apparatus,  at  a  temperature 
not  exceeding  55°  C.  (131°  F.),  evaporate  the  strained 
liquid  rapidly  to  the  consistence  of  thick  honey.  Keep 
the  product  in  well-corked  vessels  in  a  cool  place.'' 

The  almost  universal  employment  of  malt  preparations, 
especially  liquid  malt  extracts,  by  physicians  and  by  the 
laity,  warrants  a  critical  study  of  their  value  from  a 
therapeutic  standpoint.  This  naturally  implies  an  in- 
vestigation of  the  composition  of  malt,  its  properties  as 
a  food  substance  from  a  physiological  point  of  view,  and 
finally,  an  estimate  of  its  virtues  alone,  or  combined  with 
other  medicaments,  in  the  treatment  of  disease.  And, 
inasmuch  as  there  is  a  popular  demand  for  these  prod- 
ucts, some  reference  should  also  be  made  to  adultera- 
tion, and  the  addition  of  foreign  substances,  principally 
antiseptics,  to  prevent  fermentation. 

Composition. — The  manufacture  of  malt  consists 
essentially  of  four  different  processes,  viz. :  Steeping, 
couching,  flooring,  and  kiln-dryivg,  which  result  in  de- 
creasing the  weight  of  the  grain  (about  twenty  per  cent.), 
but  are  attended  with  an  increase  in  bulk  (three  to  eight 
|)er  cent. ).  The  entire  manipulation  should  be  considered 
to  be  successive  steps  of  the  same  operation,  since  malting 
merely  effects  the  transformation  of  the  substances  of  the 
grain,  through  the  influence  of  heat,  moisture,  and  the 
amylolytic  action  of  diastase  (which  see).  Through  the 
action  of  diastase — manifested  within  an  hour  after  grain 
is  put  to  steep — the  insoluble  starch  of  barleyis  converted 
into  dextrin  and  glucose — sometimes  called  grape-sugar. 
Tims,  the  outline  of  Proust  (loe.  cit.)  shows  that  malt 
contain.s  nineteen  per  cent,  less  starch  and  cellulose  than 
barley,  ten  per  cent,  more  sugar,  eleven  per  ceafe,  more 
dextrin,  while  the  amount  of  gluten  is  lessened  by  two 
per  cent.  It  should  be  stated  in  this  connection  that, 
while  the  object  of  "  malting  "  is  to  produce  the  maximum 
of  sugar  by  the  action  of  diastase,  it  is  not  desirable  that 
this  action  should  be  entirely  exhausted,  and  therefore, 
at  a  certain  stage  of  the  operation  this  process  is  arrested 
by  kiln-drying ;  under  favorable  circumstances — heat  and 
moisture — this  fermentation  is  re-kindled. 

Qualitative  tests,  for  diastatic  cbctivity  are  extremely 
simple.  A  quantity  of  malt  is  added  to  hot  water,  and 
dissolved  by  constant  stirring;  then  a  small  portion  of 
starcii  is  added  in  like  manner,  and  in  the  course  of  a 
few  minutes  the  iodine  test  is  applied. 

The  soluble  extract  in  a  good  malt  suitable  for  brewers' 
use,  is,  according  to  Ure,  66.8  per  cent. ;  it  contains,  in 
addition,  insoluble  matter,  36.7,  and  moisture,  6.5  per 
cent.     To  determine  the  proportion  of  insoluble  matter, 
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a  definite  quantity  is  measured  by  weiglit  and  dried  by 
heat  from  boiling  water ;  the  remaining  powder  is  then 
put  in  cold  water  and  heated.  The  soluble  extract  is 
then  decanted  off  and  the  residue  dried  and  weighed  and 
the  percentage  calculated. 

The  process  of  diastatic  fermentation  is  by  hydration 
(Hoppe-Seyler),  as  will  appear  later  on. 

lAquid  -malt  extracts  are  simply  weak  solutions  of  ordi- 
nary malt,  and  usually  contain  a  variable  proportion  of 
alcohol,  a  small  percentage  of  carbonic  acid,  with  more 
or  less  solid  extract,  but  tor  none  of  them  can  be  claimed 
any  distinct  diastatic  property.  These  preparations  hold 
in  solution  the  products  of  diastatic  activity,  dextrin  and 
sugar,  which  renders  them  "  sweet "  and  palatable,  while 
the  alcohol  is  not  in  sufficient  amount  to  interfere  ma- 
terially with  the  proper  performance  of  the  digestive 
functions;  indeed,  in  the  case  of  elderly  persons,  it  may 
prove  a  decided  benefit.  '  Carbonic  acid  is  also  acceptable 
to  the  stomach;  but  the  percentage  of  "  solid  extracts'''  in 
these  products  fiu'nishes  no  criterion  as  to  their  intrinsic 
value,  as  will  be  shown  presently. 

From  an  examination  and  analysis  of  thirteen  different 
samples  of  liquid  malt  extracts,  Leffmann  (Medical  News, 
January  28th,  1893)  found  that  all  save  one  contained 
alcohol  in  small  proportion — none  as  high  as  eight  per 
cent., — ^and  that  the  solid  extract  ranged  from  5.1  gm. 
to  16.06  gm.  for  each  100  c.c.  Moreover,  three  of  the 
samples  contained  appreciable  amounts  of  saligylic 
acid. 

Adulteration. — The  temptation  to  sophisticate  malt 
arises  from  the  gi'eat  care  required  in  the  process  of 
malting ;  if  the  diastatic  power  be  destroyed  by  excessive 
heat,  the  malt  possesses  no  nutritive  or  digestive  value. 
Again,  in  sections  of  the  country  where  malting  is  ex- 
tensively carried  on,  manufacturers  may  employ  "un- 
germinated  "  grain,  i.e.,  grain  that  has  been  subjected  to 
"heating,"  and  has  thus  lost  its  vitality.  As  a  result  of 
wet  seasons,  therefore,  malt  may  be  of  a  very  inferior 
quality — possessing  but  slight  diastatic  power,  yet  show- 
ing a  large  percentage  of  insoluble  matter. 

Most  serious  objections  are  urged  against  the  employ- 
ment of  salicylic  acid  as  an  antiseptic,  since  it  is  harmful 
if  taken  in  too  large  quantities  or  too  long  continued,  and 
besides,  like  all  other  antiseptics,  it  arrests  or  suspends 
diastatic  activity.  Now,  while  this  is  true  in  general,  it 
may  not  apply  uniformly  to  malt-takers  and  beer-drink- 
ers, because  we  know  that  even  in  the  absence  of  diastatic 
power  this  class  generally  present  a  rotund,  florid,  some- 
times a  bloated  appearance — due  to  the  deposit  of  fat 
from  the  absorption  of  sugar — and  frequently  suffer  from 
rheumatic  affections;  hence  the  introduction  of  salicylife 
acid  free  from  impurities  may  possess  negative  value :  (1) 
by  enacting  the  r61e  of  an  antiseptic  in  the  alimentary 
canal,  (3)  by  lessening  the  diastatic  activity,  thereby  pre- 
venting the  rapid  conversion  of  starch,  and  (3)  by  its  in- 
fluence upon  the  rheumatic  diathesis.  This  leaves,  then, 
for  the  liquid  malt  extracts  containing  salicylic  acid, 
nothing  of  special  value  except  the  converted  sugar  and 
a  small  proportion  of  alcohol. 

Incompatibi,B8. — The  following  table  (after  Hermann 
Meyer  and  Brunton)  is  introduced  to  show  the  strength, 
in  watery  solution,  of  the  different  drugs  which  arrest 
the  action  of  diastase,  from  which  it  will  be  observed 
that  while  chloroform  and  creosote,  even  in  saturated 
solution,  have  very  little  or  no  deleterious  effect,  cor- 
rosive sublimate  in  a  solution  so  weak  as  1  to  50,000  de- 
stroys the  ferment.  Thus  salicylic  acid  in  the  propor- 
tion of  one  grain  to  ten  ounces  (approximately)  is  sufficient 
to  arrest  the  action  of  diastase : 


Alcohol,  1  to  3. 
Benzoate  of  soda,  1  to  100. 
Benzoic  acid,  1  to  1,025. 
Borax,  1  to  100. 
Bromine,  1  to  5,070. 
Carbolic  add,  1  to  30. 
Chloride  of  lime,  1  to  6,613. 
Chlorine,  1  to  7.411. 
Chloroform,  slight  action  in  eat. 

sol. 
Copper  sulphate,  1  to  6,500. 


Corro-sive  sublimate,  1  to  50,000. 

Creosote,  no  action  in  sat.  sol. 

Eucalyptus  oil,  acted  only  In  ex- 
cess. 

Glycerin,  1  to  2 

Iodine,  1  to  4,125. 

Mustard  oil,  only  lessens  action 
in  sat.  sol. 

Salicylic  acid  1  to  5,100. 

Sulphurous  acid,  1  to  8,600. 

Thymol,  slight  action  In  sat.  sol. 


'  Physiological  Action.— From  the  preceding  remarks, 
it  will  be  apparent  that  there  is  comparatively  little  to 
add  in  regard  to  the  physiological  action  of  malt,  either 
from  the  standpoint  of  the  clinician  or  from  that  of  the 
physiologist ;  and  yet  that  little  is  of  paramount  impor- 
tance. Malt  performs  a  twofold  action  in  that  it  is  a 
digestive  and  nutrient,  its  virtues  being  augmented  by 
hydration.  Digestibility  is  the  prime  element  in  all  f  pod- 
stuffs,  but  concentration  may  seriously  interfere  -yvith 
absorption;  hence  the . importance  of  dilution  by  water, 
which  is  the  most  efficient  medium  for  the  transmission 
of  pabulum  through  the  secreting  structures  of  the  ali- 
mentary tract  (endosmosis).  Thus,  while  concentration 
is  an  important  factor  entering  into  questions  relating  to 
the  manufacture  and  transportation  of  food  products,  the 
very  opposite  is  essential  to  insure  rapid  absorption  and 
easy  assimilation.  But  the  increased  consumption  of 
carbohydrates,  while  it  increases  the  amount  of  fat,  is  at 
the  expense  of  muscular  structures  which  require  nitro- 
genous material  for  the  maintenance  of  their  integrity, 
and  therefore  too  much  dependence  must  not  be  placed 
upon  the  apparent  gain  secured  by  the  administration  of 
malt  and  predigested  foods  of  this  character.  Indications 
of  their  unfavorable  effects  will  be  manifested  by  acidity, 
hepatic  and  cardiac  derangements,  and  constipation,  along 
with  mental  hebetude  and  other  evidences  of  imperfect 
metabolism. 

Co7ii?m»i&'cai«w/!s  to  the  employment  of  malt  prepara- 
tions in  the  treatment  of  children's  diseases,  more  espe- 
cially those  peculiar  to  summer  and  autumn,  should  be 
noticed,  viz. :  evidences  of  fermentation  in  the  stools. 
When  this  condition  is  present,  carbohydrates  must  be 
omitted  and  nitrogenous  food  substituted. 

The  dangers  arising  from  the  small  percentage  of  aleoliol 
in  the  liquid  malt  extracts  have  been  unduly  magnified, 
as  we  have  ample  evidence  of  its  value  as  a  reconstruc- 
tive. In  suitable  amounts — witli  meals — alcohol  improves 
the  apxjetite,  favors  digestion,  lessens  the  elimination  of 
phosphonis,  and  promotes  the  excretion  of  urea,  thus 
enhancing  muscular  capacity ;  but  we  must  bear  in  mind 
also  that  alcohol  lessens  oxidation — a  conservative  process 
in  certain  wasting  diseases, — although  an  effect  to  be 
avoided  in  health.  Its  obtunding  influence  upon  the  ner- 
vous system  is  likewise  of  medicinal  importance,  and  in 
the  administration  of  malt  preparations  we  should  never 
lose  sight  of  the  physiological  functions  of  the  organism, 
our  sole  object  being  to  restore  and  maintain  its  integ- 
rity by  the  exhibition  of  remedies  adapted  to  its  wants. 

There  is  still  another  important  factor  to  be  considered 
in  connection  with  the  physiological  functions  of  malt. 
For  example,  a  considerable  percentage  of  cod-liver  oil 
can  be  incorporated  with  it  in  such  a  manner  that  the 
compound  is  tolerably  stable  while  freely  miscible  with 
water,  and  therefore  readily  assimilable  by.  the  digestive 
apparatus.  Now,  bearing  in  mind  that  malt  contains 
more  or  less  gluten,  perhaps  a  little  dextrin,  together 
with  some  unconverted  starch  and  insoluUe  extract,  it  is 
not  unreasonable  to  believe  that  under  normal  conditions 
the  contents  of  the  intestine  may  approach  the  type  of  a 
mucilaginous  substance,  possessing  cohesive  properties, 
and  whose  viscosity  will  prove  of  value  in  preventing 
the  absorption  of  poisonous  products  from  the  alimentary 
tract.  Pliysicians  readily  appreciate  the  value  of  starch 
enemata  in  irritable  conditions  of  the  lower  bowel,  al- 
though but  few  understand  the  modus  operandi  \>y  which 
these  benefits  are  secured.  Starch  enemata  are  of  ser- 
vice, not  merely  because  they  have  a  quieting  effect  upon 
the  terminal  filaments  of  sensory  nerves  in  the  mucous 
structures,  but  rather  on  account  of  their  adhesive 
qualities,  which  enable  them  to  lay  hold  of  poisonous 
substances  in  the  course  of  elimination,  thus  preventing 
them  from  coming  into  contact  with  the  delicate  and  in- 
flamed tissues.  While  the  old  idea  has  long  been  ac- 
cepted as  a  clinical  fact,  it  was  nothing  more  than  a 
temporary  hypothesis  or  makeshift,  and  is  promptly  set 
aside  to  make  room  for  the  scientific  fact  upon  which  it 
depends. 

And  just  here  should  be  pointed  out  the  marked  simi- 
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larity  or  analogy  between  the  conditions  wliicli  obtain  in 
the  small  intestine  when  malt  is  administered  and  that 
•of  the  lower  bowel  when  a  starch  enema  is  introduced. 
This  explanation  not  only  sheds  a  new  light  upon  the 
incidental  physiological  action  of  malt,  but  it  puts  the 
•entire  theory  of  the  therapeutic  action  of  emulsions  upon 
a  scientific  basis,  in  keeping  with  the  results  of  clinical 
observation.  Heretofore  the  causes  which  were  actually 
responsible  for  the  wonderful  improvement  following 
the  exhibition  of  comparatively  small  quantities  of  malt, 

■  cod-liver  and  petroleum  oils,  as  well  as  other  remedies  in 
the  form  of  emulsion,  have  been  scarcely  realized,  because 
the  physiological  functions  of  the  emulsionizing  agents 
were  overlooked  or  but  imperfectly  understood.  Not- 
withstanding the  fact  of  its  being  a  negative  virtue,  it  is, 
nevertheless,  a  factor  of  material  significance. 

_  Therapy. — The  most  important  therapeutic  applica-* 
tion  of  malt  consists  in  its  employment  for  the  relief  of 
intestinal  affertions  dependent  upon  imperfect  intestinal 
-digestion  of  starchy  foods  and  subsequent  fermentation. 
In  this  class  of  cases  the  carbohydrates  should  be  re- 
stricted, bread  only  being  allowed,  and  the  patient  in- 
;struoted  to  masticate  it  thoroughly  in  order  to  incorpor- 
-ate  with  it  theptyaliii  of  the  saliva,  which  serves  to  break 
up  the  starch  granules  before  entering  the  stomach. 

Occasionally  amylopdn  may  be  added  with  benefit. 
This  method  of  treatment  will  be  found  available  in  a 
very  large  number  of  cases  of  intestinal  indigestion  asso- 
-ciated  with  chronic  disease,  especially  pulmonary  affections, 
because,  as  has  already  been  shown,  carbohydrates  are 
fat-producers.  They  do  not,  however,  increase  the  ca- 
pacity of  the  muscular  system,  and  may  therefore  do 
harm  by  lessening  oxidation  and  obstructing  elimination. 
:Shortness  of  breath,  cardiac  weakness,  or  hepatic  insufii- 
•  ciency  with  acidity  of  the  stomach  and  diminished  urinary 
fxcretion  demand  their  prompt  discontinuance  and  a 
-complete  reaiTangement  of  the  dietary. 

Malt  enjoys  deserved  popularity  as  an  adjuvant  in 

■  convalescence  from  protracted  illness,  as  an  auxiliary  and 
digestive  in  the  case  of  nursing  women,  and  to  a  limited 
extent  in  the  treatment  of  all  debilitated  condition,!!  of  the 
.system;  but  its  continuous  or  indiscriminate  use  will 
eventually  result  disastrously.  Like  all  other  remedial 
agents,  its  medicinal  employment  requires  the  discrimi- 
nating judgment  of  the  conscientious  and  intelligent  phy- 

:  sician. 

In  the  treatment  of  summer  diseases,  in  both  adults 
and  children,  malt  possesses  a  high  degree  of  utility,  but 
it  is  adapted  only  to  the  cases  in  which  the  stools  are 
putrid  and  foul-smelling.  When  the  stools  are  sour- 
smelling,  due  to  starchy  fermentation,  malt  and  malted 
products' ai-e  of  secondary  importance,  as  they  have-no  in- 
fluence upon  the  micro-organisms  or  other  poisons  asso- 

.  elated  with  the  intestinal  disorder.  Indeed,  tliere  is  good 
reason  to  believe  that  the  popular  method  of  treating  this 

■  class  of  affections  by  the  exhibition  of  ''barley  water" 
has  been  productive  of  greater  mortality  rates  than 
would  have  occurred  had  all  treatment  been  abandoned. 
Science  absolutely  condemns  the  practice,  and  clinical 

■  observation  emphatically  indorses  her  teachings.  The 
personal  experience  of  Dr.  Benjamin  Ward  Richardson, 
published  in  the  Asclepiad  some  years  ago,  covermg  the 
untoward  effects  of  oatmeal  and  barley  water,  should  be 

•critically  studied  by  every  general  practitioner.     _ 

Administration.— Malt  (U.  S.  P.)  may  be  given  m 

■  doses  of  one  or  iim  drachms,  either  with  meals  or  two 
hours  later.  Liquid  malt  extract  should  be  given  with 
meals— one  or  two  wineglassfuls.  ,     ^  ■^■ 

To  meet  special  demands  in  the  case  of  malnutntion, 
malt  may  be  combined  with  a  number  of  reconstructive 
medicaments,  as  follows:  Malt  with  quinine,  iron,  and 
strvchnine;  malt  with  hypophosphites ;  malt  with  pep- 
tone •  malt  with  cod-liver  oil— but  not  to  exceed  the  pro- 
portion of  ten  per  cent  John  Anlde. 

MALTA  FEVER —(Synonyms:  Levant  fever,  Mediter- 
ranean fever  Neapolitan  fever.  Rock  fever  of  Gibraltar, 
cundulant  fever,  bilious  remittent  fever,  etc.) 


Definition. — A  disease  of  long  duration,  character- 
ized clinically  by  fever,  profuse  perspiration,  constipa- 
tion, frequent  relapses,  often  accompanied  or  followed 
by  pains  of  a  rheumatic  or  neuralgic  character,  sometimes 
swelling  of  joints  or  orchitis;  anatomically  by  enlarge- 
ment and  softening  of  the  spleen,  congestion  of  the  vari- 
ous organs,  no  enlargement  or  ulceration  of  Peyer's 
patches  or  other  intestinal  glands,  and  the  constant 
occurrence,  in  various  tissues,  of  a  species  of  micro- 
organism— the  micrococcus  melitensis. 

Geographical  Distribution. — It  occurs  most  fre- 
quently in  the  countries  bordering  on  the  Mediterranean, 
but  these  limits  are  being  gradually  extended.  It  has 
been  recognized  in  certain  parts  of  India,  in  one  or  two 
parts  of  the  British  Islands,  and  in  Porto  Rico.  Strong 
has  reported  (Philadelplda  Medical  Journal,  1 900)  a  case 
in  Manila,  Philippine  Islands.  Brunner  ( Wiener  klinisclie 
Wochenschrift,  1900)  describes  a  case  which  occurred  in 
South  Dalmatia.  It  has  been  found  in  the  islands  of  the 
Caribbean  Sea,  and  in  Hong-Kong. 

Etiology. — The  micro-organism  was  first  discovered 
by  Bruce  in  Malta  in  1887.  It  is  never  transmitted 
directly  from  person  to  person.  With  our  present  knowl- 
edge it  is  impossible  to  say  how  the  poison  gains  extrance 
into  the  organism. 

Symptoms. — The  period  of  incubation  is  not  definitely 
known,  but  it  extends  probably  from  a  few  days  to  thirty. 
The  onset  is  gradual,  with  feelings  of  malaise,  constipa- 
tion, headache,  anorexia,  perspiration,  etc.  This  lasts 
for  from  one  to  two  weeks,  when  the  long  and  monotonous 
period  of  the  fever  begins.  The  patient  is  dull,  apathe- 
tic, without  delirium,  and  anajniic.  Constipation  is  obsti- 
nate. The  alternating  febrile  and  afebrile  periods  which 
characterize  the  disease  continue  for  from  two  months  to 
two  years.  The  temperature  range  shows  intermitting 
waves  or  undulations  of  fever  of  a  distinctly  remittent 
type.  These  periods  of  fever  last  for  from  one  to  three 
weeks,  followed  by  an  apyretic  period,  or  a  period  of 
abatement,  lasting  for  from  two  to  ten  days.  The  daily 
curve  may  be  intermittent  or  remittent.  Profuse  sweats 
attend  the  decline  of  the  daily  range.  The  spleen  is  very 
large.  Although  the  temperature  often  ranges  high,  the 
patient  has  no  delirium  nor  restlessness.  Neuralgias 
occur  in  various  parts  of  the  bod}'.  The  different  joints 
of  the  body  may  become  red,  swollen,  and  tender,  but 
suppuration  in  them  does  not  occur.  Orchitis  may  be 
troublesome  and  ansemia  extreme.  Vomiting  is  usually 
not  marked  but  constipation  is  obstinate.  Some  bron- 
chitis is  almost  always  present. 

Hughes  divides  the  cases  into  four  types:  1.  The 
malignant  type,  which  lasts  for  a  week  or  ten  days,  and 
in  which  hyperpyrexia  is  marked.  3.  The  undulatory 
type,  in  which  the  fever  goes  in  waves.  This  is  the  most 
frequent  variety  and  the  course  of  the  disease  is  long. 
3.  The  intermittent  type,  in  which  there  is  a  daily  rise 
of  fever  without  other  marked  symptoms.  4.  The  ir- 
regular types. 

Prognosis. — The  prognosis,  so  far  as  life  is  concerned, 
is  favorable.     The  mortality  is  about  two  per  cent. 

Diagnosis. — This  can  be  positively  made,  according  to 
Wright  and  later  authors,  by  means  of  the  serum  agglu- 
tination reaction.  Tims,  in  one  case,  on  the  tenth  day  of 
the  disease,  the  blood  serum  showed  a  marked  agglutina- 
tion of  the  specific  micro-organisms,  in  a  dilution  of  1  to  60, 
in  the  course  of  twenty  minutes.  Even  higher  dilutions 
than  this  have  produced  it.  Aldrich  states  that  the  reac- 
tion first  occurs  on  the  fifth  day.  Tlie  serum  of  such  a  pa- 
tient does  not  have  any  effect  upon  the  typhoid  bacillus 
nor  upon  other  organisms.  By  puncture  of  the  spleen 
with  an  aspirating  needle  one  can  obtain  a  clear  colony  of 
the  micrococcus  melitensis.  Malta  fever  differs  clinically 
from  typhoid  fever  principally  in  being  of  longer  dura- 
tion, in  the  absence  of  the  characteristic  roseola,  in  con- 
stipation being  the  rule  instead  of  diarrhcea,  in  the  fre- 
quent presence  of  painful  articular  complications,  in  the 
much  larger  size  of  the  spleen,  in  the  absence  of  the 
diazo  and  Widal  reactions,  in  the  absence  of  the  bacillus 
typhosus  from  the  stools,  in  the  free   cerebrum,   and 
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finally  in  the  much  smaller  rate  of  mortality.  Micro- 
scopical examination  of  the  blood  will  exclude  malarial 
and  recurrent  fevers.  There  are  usually  no  symptoms 
which  point  to  tuberculosis,  malignant  endocarditis,  in- 
ternal suppuration,  or  liver  abscess.  The  urine  and  spu- 
tum are  negative. 

Treatment.— This  consists  principally  in  prophylaxis. 
All  the  sanitary  arrangements  of  the  house  should  be 
carefully  gone  over  and  put  in  healthy  condition.  Per- 
sonal health  should  also  be  attended  to.  There  is  no 
specific  medicinal  treatment  known  for  combating  this 
fever  and  drugs  are  not  of  much  avail.  Quinine  and  the 
salicylates  have  been  extensively  used  but  with  no  bene- 
ficial influence.  On  the  contrary,  the  efEect  has  been 
deleterious  when  pushed  as  they  have  been.  A  careful 
diet  and  hydrotherapy  are  our  main  reliances. 

Cld  rence  Arthur  Me  Will  tains. 

MALVA  and  MALVACE/E.— This  large  family,  of 
some  thirty-three  genera  and  nearly  a  thousand  species, 
has  yielded  a  large  number  of  articles  to  the  Materia 
Medica,  besides  cotton  and  marslimallow,  which  are  else- 
where described.  The  most  important  of  these  substances 
are  the  leaves  arid  flpwers  of  ;the  Hollyhock,  AUlioea  rosea 
(L.)  Cav.,  and  of  various  species  of  Malva.  AH  have 
been  used  chiefly  as  demulcents,  for  the  mucilage  with 
which  they  abound,  the  flowers  also  for  their  coloring 
matter,  in  coloring  tinctures  and  other  preparations. 
Their  properties  are  thus  of  the  simplest  possible  character 
and  this  brief  mention  is  accorded  them  on  historical, 
rather  than  on  any  practical  grounds. 

Henry  II.  Busby. 
r 

MANACA. — Mercurio  Vegetal.  Preferably  the  root, 
but  also  the  stem,  of  Brunfelsia  Hopeana  Benth.  (fam. 


It  contains  resin,  gum,  tannin,  and  probably  an  alka- 
loid, in  small  amount. 

Manaca  is  a  well-accredited  drug  throughout  Brazil  in 
the  treatment  of  syphilis,  but  this  repute  is  apparently 
due,  for  the  most  part,  to  erroneous  diagnosis.  It  is  also 
credited  with  antirheumatic  properties.  Several  at- 
tempts ha,ve  been  made  to  develop  its  use  in  this  country, 
but  with  little  permanent  .result.  There  is,  however,  a 
small  steady  sale  for  it  and  its  preparations.  Certainly, 
when  given  in  large  quantity  it  has  very  active  prop- 
erties,.  being  purgative,  diaphoretic,  and  narcotic.  Its 
continued  use  by  those  who  have  had  experience  with  it 
at  least  justify  a  credence  in  some  alterative  virtues. 
The  dose  is  0.45  to  2  gm.  (gr.  viij.-to  xxx.). 

Henry  H.  liusby. 

MANGANESE. — I.  Gbnebal  Medicinal  Properties 
or  Compounds  op  Manganese. — In  their  medicinal  re- 
lations the  compounds  of  manganese  divide  into  two 
distinct  groups,  the  one  in  which  the  metal  is  the  basic 
radical  of  the  compound,  the  other  in  which,  on  the  con- 
trary, it  is  the  acid  radical.  The  compounds  of  the 
former  group,  after  absorption,  probably  affect  nutrition 
after  the  general  manner  of  the  heavy  metals,  tending  in 
small  dosage  to  improve  Ijlood  quality  and  quicken  gen- 
eral assimilation,  and,  in  large,  to  derange  the  nutritive 
processes,  leading  to  emaciation  and  nerve-poisoning. 
Locally,  the  efl!ects  differ  with  the  individual  compounds 
according  to  their  solubility.  Therapeutically,  the  con- 
stitutional influence  of  manganese  has  been  sought  as  an 
adjuvant  to  that  of  iron,  largely  upon  theoretical  grounds, 
because  of  the  alleged  presence  of  manganese,  in  small 
quantity,  in  association  with  iron  in  the  composition  of 
hfEmoglobin.  Doubtless  the  influence  in  cachectic  states 
is  good  so  far  as  it  goes,  but  doubtless  also  it  is,  in  de- 
gree, insignificant  as  compared  with  that  of  iron,  with 
which  medicine  manganese  is,  for  the  present  purpose, 
almost  invariably  prescribed.  Physicians  generally  have, 
therefore,  failed  to  see  the  necessity  for  combining  a  salt 
of  manganese  with  their  chalybeates.  Locally,  the  thera- 
peutics of  the. compounds  of  manganese  are  individual 
to  the  compounds,  and  will  be  detailed  below. 


The  second  division  of  the  manganese  compounds, 
where  the  metal  occurs  in  the  acid  radical,  is  represented 
in  medicine  by  but  a  single  salt,  namely,  potassium  per- 
manganate, whose  virtues  inhere  mainly  in  the  property 
of  permanganates  to  act  as  oxidizing  agents,  as  will  be 
set  forth  further  on. 

II.  The  Preparations  op  Manganese  used_  in 
Medicine. — These  are,  of  manganese  as  basic  radical, 
manganese  dioxide  and  manganous  sulphate,  and  of  the 
metal  as  an  acid  radical,  potassie  perm-anganate. 

Manganese  Dioxide:  MnOj.  This  compound,  com- 
monly known  as  black  oxide  of  manganese,  is  a  native 
mineral,  and  of  a  quality  representing  at  least  sixty-six 
per  cent,  of  the  pure  oxide,  is  official  in  the  United  States 
Pharmacopoeia  under  the  title  Mangani  Dioxidv/m,  Man- 
ganese Dioxide.  The  mineral  differs  a  good  deal  in 
'  appearance  according  to  the  source  from  which  it  is  de- 
rived. It  occurs  sometimes  in  metallic-looking  lumps, 
sometimes  in  fine  shining  crystals — the  form  in  which  it 
is  purest — but  yet  is  most  commonly  found  in  the  condi- 
tion of  powder.  This  powder  is  heavy,  grayish-black  in 
color,  more  or  less  gritty  and  without  odor  or  taste.  It 
is  insoluble  in  either  water  or  alcohol.  At  a  red  heat  it 
gives  off  oxygen  gas.  Manganese  dioxide,  as  usual  with 
the  insoluble  metallic  oxide?,i.is  locally  bland,  and  in  the 
stomach  tends  to  allay  irritability  of  that  organ.  Con- 
tinuously given,  it  is  callable  of  absorption,  with  consti- 
tutional effects  of  manganese.  Medicinally,  the  oxide- 
has  been  applied  in  skin  disease,  in  ointment  (twenty -five 
per  cent,  strength),  and  has  been  given  internally  in 
gastric  irritation ;  but  its  grittiness  makes  it  an  unpleas- 
ant medicine  to  take  in  form  of  powder.  The  average 
dose  is  0.65  gm.  (gr.  x.)  three  times  a  day.  Much  more 
important  than  any  medicinal  application  is  the  use  of 
the  dioxide  in  the  laboratory,  in  the  preparation  of  oxygen 
gas,  chlorine,  and  also  of  iodine,  when  the  latter  is  ob- 
tained from  kelp. 

Manganous  Bulplmie:  MnS04.4H20.  The  salt  is  offi- 
cial in  the  United  States  Pharmacopoeia  as  Mangani  Isiil- 
phas.  Manganese  Sulphate.  This  salt  occurs  in  colorle.ss 
or  pale  rose-colored  transparent  prismatic  crystals,  which 
may  contain  variable  proportions  of  water  of  crystalliza- 
tion according  to  the  temperature  of  the  mother  solution. 
The  Pharmacopceia  recognizes  crystals  containing  four 
molecules  of  water  of  crystallization.  The  salt  dis.solves 
in  less  than  one  part  of  water,  cold  or  boiling,  but  is  in- 
soluble in  alcohol.  It  effloresces  slightly  in  dry  air  and 
should  be  kept  in  well-stoppered  bottles.  Manganous 
sulphate  is  sharply  irritant  and  specifically  purgative, 
and  has  the  reputation  of  being  also  specifically  chola- 
gogue.  This  latter  reputation  is  based  largely  on  an  old 
assertion  of  C.  G.  Gtmelin,  that  in  experimenting  with 
animals  with  the  salt,  a  considerable  outpouring  of  bile 
was  determined.  Rutherford's  later  and  careful  experi- 
ments, however,  failed  to  produce  a  like  effect.  In  large 
dose,  manganous  sulphate  is  an  irritant  poison.  Medi- 
cinally, the  purgative  and  alleged  cholagogue  action 
have  been  utilized  by  some  prescribers,  but  since  the  salt 
is  harsh  in  action  and  disagreeable  to  the  taste,  its  use  as 
a  medicine  has  not  found  much  favor.  From  0.65  to- 
1.30  gm.  (gr.  x.-xx.)  is  a  full  purgative  dose,  not  to  be 
exceeded. 

Potassium.  Pcmiangaiiute  :  KjMnjOs.  The  salt  is  offi- 
cial in  the  United  States  Pharmacopoeia  as  Potassii  Pt-r- 
manganas,  Potassium  Permanganate.  It  occurs  in  deep 
purple-violet,  or  nearly  black,  needle-shaped,  rhombic 
prisms,  of  a  metallic  lustre,  without  odor,  but  with  a 
sweet,  afterward  disagreeable,  astringent  taste.  It  ia 
permanent  in  the  air;  dissolves  in  15  parts  of  cold  and 
in  3  parts  of  boiling  water,  and  is  decomposed  by  alcohol. 
Weak  solutions  of  potassium  permanganate  are  of  a  deli- 
cate rose  color,  which  should  be  free  from  tinge  of  green. 
Strong  solutions  are  of  deep  purple,  and  have  the 
troublesome  property  of  staining,  not  only  fabrics,  but 
the  skin ;  and  even  porcelain-ware  will  be  colored  a  rusty 
purple  under  sufl3oient  contact.  Potassium  permanga- 
nate in  strong  application  is  irritant  and  even  caustic,  but 
its  medicinal  application  hinges  mainly  on  its  peculiarity 
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of  being  a  powerful  oxidizing  agent,  because  of  the  ready 
disengagement,  in  presence  of  oxidizable  matters,  of  a 
portion  of  the  oxygen  of  the  permanganic  acid.  By 
virtue  of  this  property  the  salt  promptly  destroys  fetor 
and  fetid  materials  as  such,  and  is  one  of  the  most  effi- 
cient agents  known  for  such  purpose.  Its  disadvantages 
are  its  comparative  costliness  and  proneness  to  stain. 
Because  of  its  oxidizing  tendency,  it  is  necessary  to  keep 
the  compound  in  well-stoppered  bottles,  and  to  avoid 
admixture  with  it  of  organic  or  other  easily  oxidizable 
matters.  Trituration  of  the  crystals  with  inflaimnable 
substances  may  even  determine  explosions.  Potassium 
permanganate  is  a  valuable  detergent  for  foul  surfaces, 
as  of  sloughing  wounds,  ulcerated  cancers,  etc,  and  is 
applied  in  aqueous  solution  ranging  from  one-fifth  per 
cent,  to  four  pej'cent,  in  strength.  The  weaker  solutions 
are  used  where  a  mere  deodorizing  is  sought,  the  stronger 
where  a  vital  action  also  is  desired,  as  in  the  case  of  gan- 
grenous ulceration.  To  sweeten  foul  drinking-water  a 
solution  of  the  salt  may  be  added  to  the  water  gradually, 
so  long  as  the  color  is  discharged  on  stirring,  a  circum- 
stance that  will  continue  as  long  as  any  organic  matter 
remains  unoxidized.  So  soon  as  the  coloration  persists, 
even  in  faintest  shade,  further  addition  is  to  be  discon- 
tinued. The  small  percentage  of  permanganate  then 
remaining  in  excess  will  neither  be  perceived  in  taste,  nor 
will  it  do  any  harm.  Solution  of  the  permanganate  is  an 
excellent  disinfectant  by  which  to  cleanse  and  sweeten 
water-closet  traps,  etc.  For  this  purpose  the  impure 
salt,  which  is  much  cheaper  than  the  pure,  may  be  used, 
A  drachm  or  so  of  the  impure  crystals  may  be  dropped 
into  the  water  of  a  water-closet  trap  and  allowed  to  re- 
main for  a  few  minutes,  when  the  trap  should  be  flushed. 
Care  should  be  taken  not  to  leave  a  strong  solution  in 
contact  with  marble  or  porcelain  for  any  length  of  time, 
lest  staining  occur.  Potassium  permanganate  has  been 
used  internally  in  zymotic  diseases,  presumably  with  the 
idea  of  chemically  assaulting  the  virulent  essence  of  the 
same ;  but  inasmuch  as  any  allowable  dose  of  the  salt 
must  inevitably  exhaust  its  oxidizing  capacity  while  en 
route  through  the  organic  matters  of  the  alimentary , 
canal  to  the  vascular  system,  the  practice  has  not  even  a 
sound  theoretical  basis  to  justify  it.  The  doses  given 
are  from  0.015  to  0.06  gm.  (gr.  i  to  i.)  three  times  a  day, 
taken  in  solution  in  distilled  water.  More  recently. 
Ringer  and  Murrell  have  announced  success  with  the  in- 
ternal use  of  potassium  permanganate  as  an  emmena- 
gogue,  giving  the  medicine  in  doses  of  a  grain,  increased 
to  two  grains,  three  or  four  times  a  day.  Similar  suc- 
cess has  since  been  reported  by  a  number  of  other  prac- 
titioners, and  success  also  with  certain  cases  of  menor- 
rhagia  and  metrorrhagia,  as  well  as  of  amenorrhoea  (F. 
H.  Martin).  The  medicine  is  best  borne  in  pill  form,  but 
even  when  so  taken  occasionally  produces  a  good  deal 
of  gastric  distress.  Because  of  the  powerful  oxidizing 
property  of  the  permanganate,  care  must  be  taken  in  the 
selection  of  excipients  for  making  the  medicine  into  pills. 
The  following  has  been  recommended  as  an  excipient: 
"Vaseline,  two  parts;  paraffin-wax,  one  part;  melt,  stir 
till  cold,  and  add  kaolin,  three  parts;  mix  well."  The 
pills,  after  being  made,  are  to  be  dusted  with  kaolin. 

The  permanganate  decomposes  alkaloids,  by  oxidation, 
and  has  been  recommended,  accordingly,  for  internal 
giving  in  ca,ses  of  alkaloidal  poisoning,  in  order  to  de- 
stroy such  of  the  poison  as  may  still  be  present  in  the 
stomach.  Similarly  it  has  been  recommended  to  mject  a 
solution  of  the  permanganate  into  the  tissues  ot  a  part 
bitten  by  a  venomous  snake,  if  the  application  can  be 
made  soon  after  the  infliction  of  the  bite 

Edward  Curtis. 

MANGANESE  SALTS,  TOXICOLOGY  OF  -The  salts 
of  manganese  are  in  general  feeble  poisons,  though  some 
of  them  have-decided  toxic  action.  After  subcutaneous 
injection  excretion  occurs  chiefly  by  the  kidneys  and 
micous  membranes  of  the  stomach  f^*^  ft^^stines  Man- 
ganese compounds  have  been  found  m  traces  in  the  hair, 
urinary  calculi,  and  gall  stones. 


Manganese  oxid  (MnO),  in  doses  of  6  to  8  mgm.  per 
kilogram,  administered  to  dogs  proved  fatal  in  two  days; 
13  to  34  mgm,  per  kilogram  caused  death  in  twenty-four 
hours. 

Manganese  dioxid  (MnOj),  used  in  paints,  has  caused 
paralysis  of  the  arms  and  legs  and  of  the  organs  of  speech 
that  either  disappeared  after  several  years  or  not  at  all. 

Manganese  sulfate  caused  vomiting  in  dogs,  and  paraly- 
sis in  rabbits,  and  after  being  injected  into  the  veins,  it 
produced  vomiting,  loss  of  appetite,  and  tetanic  cramps. 
Four  grams  caused  death  in  rabbits. 

Manganese-sodium  basic  citrate  caused  symptoms  simi- 
lar to  those  due  to  the  sulfate,  with  paralysis  of  the 
vaso-motor  ecnti-es,  icterus,  loss  of  motor  power  and  sen- 
sibility, and  coma. 

Manganese  carbonate,  from  exiierinienls  ou  rabbits, 
appears  to  be  non-poisonous. 

Potassium  permanganate,  in  a  quantity  of  from  15  to 
20  gm.,  caused  death  in  twenty-four  hours  in  a  case  of 
suicide.  After  the  internal  medicinal  use  there  have  been 
observed  pain  in  the  mediastinum  extending  to  the 
stomach,  vomiting,  and  abortion.  The  application  of  a 
four-tcnths-percent.  solution  to  , the  mucous  membranes 
caused  inflammation,  hemorrhage,  and  suppuration'.  In 
cases  of  poisoning  by  ma.nganese  .salts,  evacuation  of  the 
stomach,  intestines,  and  kidneys  by  emetics,  purgatives, 
and  diuretics,  and  the  use  of  heart  stimulants  when  indi- 
cated, offer  the  best  treatment. 

To  recover  manganese  from  tlie  tissues,  tliese  are 
treated  as  in  the  method  of  Fresenius  and  Babo,  and  after 
the  removal  of  any  metals  whose  sulfids  are  insoluble 
in  acid  solutions  the  filtrate  is  rendered  alkaline  with 
ammonium  hydroxid  and  the  manganese  precipitated 
with  ammonium  sulfid  as  flesh-colored  manganese  sulfid. 
Re-solution  and  reprecipitation  will  doubtless  be  neces- 
sary to  remove  tlie  last  traces  of  organic  matter. 

Chirtis  0.  Hoirard. 

MANHATTAN  ARTESIAN  WELLS.— Riley  County, 
Kansas. 

Post-Office. — Manhattan .     Hotel, 

These  wells  are  located  in  a  hilly  country,  eleven  miles 
southeast  of  the  town  of  -Manhattan,  and  at  an  ele.vation 
of  about  800  feet  above  the  sea  level.  The  wells'^  are 
two  in  number,  and  discharge  about  34,000  gallons  of 
water  daily.  This  is  of  the  sulphated-saline  variety,  and 
has  a  uniform  temperature  of  55°  F.,  summer  and  winter. 
The  following  analyses  were  made  by  Professor  Failyer 
of  the  Kansas  Agricultural  College : 

Well  No.   1  (Minbkal  Water). 

0.\K   nsITF.n   STATKS  G.ILI.ON   CONTAINS: 

Solids.  Grains. 

p-ininm  nvirio  J  (^  Wcarbouate) 5.87 

Calcium  oxide  -j  ^^^  sulphate  and  chloride) 33.36 

MaEnestjim  oxide  (as  sulphate) 5.65 

Iron  oxitle  (bicarbonate) .'18 

Sodium  (as  chloride) 51 

Potassium Trace 

Sulphuric  acid  (anhydrous) 61.36 

Ohlorine 1.46 

Bromine Trace 

Silica 10.(» 

Lithium Trace 

Total 117.88. 

Well  No.  2. 
ONE  U.MTKn  States  Gallon  Contains: 
Solids.  Grains. 

f uininrv,  nvirto  i  ("^  blcarbouate) 6.07 

Calcium  oxide  -j  (^^  sulphate) 14.69 

Magnesium  (as  sulphate) 6.58 

Iron  (as  bicarbonate) 24 

Sodium  (as  chloride) 86 

Potassium Trace 

Sulphuric  acid  (anhydrous) 33.11 

Chloride 1-79 

Silica* 10.18 

Total 73.53 

*  According  to  United  States  Geological  Reports  Well  No.  2  contains 
1.19  grains  ot  Silica  per  United  States  gallon. 

687 


IHanlla  and  tlio 
Flilllpplucs. 


RBPERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Tlie  waters  have  been  in  use  since  1884,  and  have  been 
found  beneficial  in  rheumatism,  malaria,  renal  disorders, 
constipation,  general  debility,  and  diabetes.  The  waters 
themselves,  as  well  as  the  salt  remaining  after  evapora- 
tion, are  used  commercially.  James  II.   Crook. 

MANILA  AND  THE  PHILIPPINES— The  Philippine 
arcliipelago  is  situated  between  4°  4'  and  20°  3'  north 
latitude  and  116°  4'  and  136°  4'  east  longitude,  Green- 
wich. On  the  east  and  northeast  is  the  Pacific  Ocean  and 
on  the  west  and  northwest,  the  China  Sea.  In  general 
shape  the  archipelago  may  be  likened  to  an  inverted  Y, 
having  its  base,  the  island  of  Luzon,  to  the  north,  its 
major  branch,  the  islands  of  Samar,  Panay,  Negros,  and 
Mindanao,  diverging  to  the  southeastward,  and  its  minor 
branch,  the  narrow  island  of  Palawan,  diverging  to  the 
southwestward.  Between  these  two  bi'anches  is  the 
Sulu  sea,  partly  enclosed  to  the  southward  by  the  north- 
east shore  of  the  large  island  of  Borneo  and  a  chain  of 
small  islands  stretching  from  Borneo  to  the  southwest 
extremity  of  Mindanao,  the  Sulu  archipelago.  Farther 
south  of  the  archipelago,  about  300  miles,  are  the  Celebes, 
and  a  little  less  distant  on  its  north  is  the  island  of  For- 
mosa. The  nearest  point  to  the  China  coast  is  390  miles 
from  the  most  northern  extremity  of  Luzon.  According 
to  the  report  of  the  United  States  Philippine  Commission 
(Washington,  1901),  the  number  of  the  islands  comprised 
in  the  cession  to  the  United  States  is  believed  to  exceed 
1,400;  other  authorities  have  variously  estimated  the 
number  from  600  to  1,200  or  more.  By  far  the  most  of 
the  members  of  the  archipelago  are  small,  and  very  many 
are  insignificant  both  in  size  and  economic  importance. 
The  total  estimated  area  is,  in  round  numbers,  130,000 
square  miles.  The  principal  islands  of  the  Philippine 
group  arc: — 


Sq.  miles. 

Luzon 40,000 

Mindanao 47,000 

Samar .5,300 

Panay 4,fi00 

Palawan 4,20il 

Mindnro 4,(liU 


Sq.  miles. 

Leyte 3,000 

Negros 3,200 

Oebu 1,600 

Masbate 1,300 

Bohol 900 


The  Sulu  Islands,  or  arcbipelago,  before  referred  to,  are  estimated 
as  containing  1,.500  square  miles. 

Risto^-y. — The  Philippines  were  discovered  by  Magel- 
lan, March  12th,  1521,  in  his  memorable  voyage  of  cir- 
cumnavigation, and  on  April  27th  of  the  same  year  he 
was  ingloriously  killed  in  a  skirmish  with  the  natives 
on  the  little  island  of  Mactan,  off  the  east  coast  of  Cebu. 
Magellan  took  possession  of  the  archipelago  in  the  name 
of  the  king  of  Spain.  In  1565  Legazpi  founded  in  the 
island  of  Cebu  the  first  Spanish  settlement,  and  in  1571 
fixed  the  capital  of  the  islands  at  Manila.  The  archi- 
pelago was  for  some  time  known  under  several  appella- 
tions. Its  present  name  (Mas  Filipinas)  was  suggested 
by  Villalobos  in  1543,  but  it  first  appeared  in  written 
form  in  1567  in  a  letter  of  Legazpi 's.  The  archipelago 
appears  from  the  first  to  have  been  virtually  turned  over 
by  Spain  to  the  diiferent  orders  of  the  Roman  Catholic 
missionaries,  and  its  conquest  and  civilization  from 
thence  on  were  practically  accomplished  by  them.  The 
political  history  of  the  islands,  so  far  as  relates  to  their 
foreign  relations,  with  the  exception  of  the  captui-e  of 
Manila  by  the  English  in  1763,  and  its  subsequent  restora- 
tion in  1764,  is  uneventful  until  the  year  189B.  The 
United  States  having  declared  war  against  Spain,  April 
24th,  1898,  Admiral  (then  Commodore)  Dewey,  command- 
ing the  United  States  naval  forces  in  Asiatic  waters,  en- 
tered Manila  Bay,  May  1st,  1898,  and  in  the  most  signal 
engagement  in  naval  annals  completely  destroyed  the 
Spanish  fleet  gathered  for  the  defence  of  the  Philippines. 
The  city  of  Manila  was  then  closely  invested  by  the 
United  States  naval  vessels  on  water  and  by  the  insur- 
gent Filipino  forces  on  land.  Upon  the  arrival  of  land 
troops  from  America,  a  combined  land  and  water  at- 
tack, more  a  demonstration  to  satisfy  Spanish  honor,  was 
made  and  Manila  suri-endered  to  the  United  States  forces 


August  13th,  1898.  By  the  treaty  of  Paris,  December 
iStii,  1898,  Spain  ceded  the  Philippines  to  the  United 
States.  In  1899  the  Filipinos,  who  had  been  in  a  chronic 
state  of  insurrection  against  Spain  since  1896,  becoming 
dissatisfied  with  the  American  policy,  commenced  overt 
hostilities  February  4th,  1899.  Since  then  engagements 
of  more  or  less  seriousness  between  the  Americans  and 
the  insurgents  have  taken  place.  The  latter,  after  tlieir 
first  few  unsuccessful  engagements  in  open  battle,  aban- 
doned any  attempt  at  organized  warfare  and  resorted  to 
that  of  the  guerilla  and  bushwhacker.  This  kind  of 
warfare  has  lingered  on,  much  to  the  distraction  of  busi- 
ness in  the  islands,  but  fortunately  at  the  present  time 
(July,  1902)  the  prospects  of  the  pacification  of  the  archi- 
pelago appear  nearing  consummation.  The  domestic  his- 
tory of  the  islands  previous  to  their  American  occupation 
appears  to  have  been  but  a  repetition  of  the  misgovern- 
ment  and  official  corruption  so  characteristic  of  all  of 
Spain's  colonial  history. 

Population. — The  estimated  population  of  the  Philip- 
pines is  8,000,000  inhabitants.     Of  this  number,  exclud- 
ing soldiers  and  sailors,  about  25,000  are  either  Americans 
or  Europeans,  and  about  100,000  are  Chinese,  and  the 
remainder  natives.     The  native  population  is  represented 
by  three  distinct  races,  and  in  varying  degrees  of  ra- 
cial purity — namely,  Negritos,  Indonesian,  and  Malayan. 
The  Negrito,  the  lowest  race  in  the  ethnologic  scale,  is 
now  found  pure  only  in  the  forests  of  the  high  moun- 
tains of  Luzon,  Panay,  Negros,  and  Mindanao.     From 
present  indications  the  race  will  soon  become  extinct. 
The  Negrito  is  small  in  stature,  from  4.2  to  5.'i  feet  in 
height,  with  skin  intensely  black,  hair  short,  crisp,  curly 
and  of  a  sooty  blackness,  lips  thick,  nose  of  medium 
size,  flattened  and  broad  at  its  base.     Making  no  prepara- 
tion for  future  wants,  content  to  sleep  where  night  over- 
takes him,   armed   only   with   a   bow  and  arrows,   the 
Negrito  is  the  typical  nomad  and  savage.     The  pure 
Indonesian  is  found  only,  as  far  as  known,  in  Mindanao. 
The  type  is  described  by  Dr.  Montano  as  of  considerable 
height,  muscular  development,  high  forehead,  aquiline 
nose,  wavy  hair,  and  in  the  male  abundant  beard.     The 
color  of  the  skin  is  quite  light,  the  individual  clever  and 
intelligent.     The  Malayan  is  difficult  to  characterize,  be- 
cause of  more  or  less  intermixture  that  has  taken  place 
in  the  race  with  that  of  the  Negrito,  Chinese,  and  In- 
donesian.    On  the  whole,  the  Malayan  is  not  so  tall  as 
the  Indonesian,  his  skin  is  darker  and  his  nose  straiahter. 
He  has  a  medium  to  large-sized  mouth,  thick  lips,  black, 
straight,  thick,  and  coarse  hair,  and  in  the  male  little  or 
no  beard.     His  intelligence  is  intermediate  between  per- 
haps the  Negrito  and  the  Chinese.     The  European  mes- 
tizo is  intellectually  and  politically  the  most  important 
member  of  the  native  population,  and  is  found  every- 
where throughout  the  archipelago,  but  is  most  numerous 
in  the  important  cities  and  towns. 

With  the  exception  of  tribes  in  the  interior  of  the  lai-ger 
islands  most  of  the  Filipinos  are  civilized  and  in  a  cer- 
tain sense  Christianized.  Human  sacrifices  are  stated  to 
be  practised  by  at  least  two  tribes  in  central  Mindanao, 
and  head  hunting  is  engaged  in  by  some  of  the  north 
Luzon  tribes.  The  primary  educational  advantages  of- 
fered to  the  Filipinos  under  Spanish  domination  were 
limited  in  the  extreme.  The  number  of  teachers  to 
population  averaged  something  like  one  teacher  to  8,500 
inhabitants.  A  few  schools,  however,  of  good  standing 
existed  in  Manila.  For  an  education  higher  than  that 
obtainable  in  the  primary  school  the  facilities  appear  to 
have  been  a  little  better.  The  Royal  and  Pontifical  Uni- 
versity of  Santo  Tomes  conferred  degrees  in  theology, 
philosophy,  jurisprudence,  and  physics  and  chemistry. 
The  College  of  San  Jose  also  gave  philosophical  insti-uc- 
tion,  and  from  1875  it  conferred  degrees  in  both  medicine 
and  pharmacy.  Other  schools,  such  as  the  School  of 
Arts  and  Trades,  of  Agriculture,  of  Painting  and  Sculp- 
ture, and  the  Nautical  School,  and  several  theological 
schools  may  be  mentioned.  The  standard  of  these  schools, 
however,  was  not  that  of  institutions  of  the  same  appar- 
ent rank  in  either  Europe  or  America. 
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The  principal  export  products  of  tlie  islands  are  hemp, 
sugar,  copra,  and  tobacco.  The  means  of  transportation 
are  limited  and  poor.  The  only  railroad  runs  from 
Manila  to  Dagupan,  a  distance  of  120  miles.  Other  rail- 
roads are  much  needed  and  will  do  much  toward  de- 
veloping the  latent  resources  of  the  islands.  Ordinary- 
roads  can  hardly  be  said  to  exist— they  are  but  little 
more  than  trails  and  are  impassable  for  traffic  during  wet 
weather.  Most  of  the  important  towns  and  islands  are 
in  telegraphic  communication,  and  Manila  is  connected 
by  cable  with  Hong-Kong.  Labor  for  any  enterprise  is 
difficult  to  obtain.  The  Filipinos  are  not  steady  workers ; 
the  most  reliable  laborers  obtainable  are  the  Chinese,  and 
further  immigration  of  these  is  now  excluded. 

Manila,  the  capital,  as  well  as  the  chief  port  and  larg- 
est city  of  the  Philippines,  is  situated  on  the  east  shore 
of  Manila  Bay,  on  the  west  coast  of  the  island  of  Luzon. 
The  city  was  established  by  Legazpi  as  the  capital  of  the 
archipelago  in  1571.  The  general  elevation  of  the  land 
is  low,  being  but  a  few  feet  above  tide  water.  The  im- 
mediately adjacent  country  is  more  or  less  flat.  The 
Pasig  River,  flowing  from  east  to  west,  divides  the  city 
into  two  parts.  The  Bay  of  Manila  is  too  large  and  ex- 
posed to  be  a  safe  harbor  at  present.  It  is  also  shallow 
near  the  city,  so  that  vessels  of  great  draught  cannot 
come  to  anchor  nearer  than  from  two  to  two  and  one-half 
miles  from  shore  and  must  discharge  their  cargoes  by 
lightering.  However,  improvements  are  progressing,  a 
breakwater  intended  to  protect  shipping  in  all  weather 
is  under  way  and  dredging  operations  are  making  the 
nearer  approach  of  large  vessels  possible.  The  popula- 
tion of  Manila,  according  to  the  census  taken  by  the 
United  States  military  authorities  in  1901,  was  244,733, 
exclusive  of  the  military  and  naval  forces.  This  number 
was  divided  as  follows:  Americans  8,461,  Filipinos  101,- 
361,  Chinese  51,567,  Spaniards  2,382,  and  other  nationali- 
ties 961.  Under  Spanish  domination  the  city  did  not 
present  much  to  attract  visitors.  The  fiouses,  with  few 
exceptions,  were  described  as  inferior  in  size  and  appear- 
ance, the  hotel  accommodations  miserable,  the  streets 
narrow  and  unpaved,  or  paved  only  with  rough  cobble- 
stones, and  deep  in  mud  for  three-quarters  of  the  year 
and  in  dust  for  the  other  quarter.  In  contrast,  however, 
the  shops  were  said  to  be  good,  equal  to  those  of  Hong- 
Kong  or  Calcutta,  and  the  prices  very  reasonable.  The 
sanitary  condition  of  the  city,  with  the  notable  exception 
of  a  fairly  good  water  supply,  was  execrable,— in  fact, 
no  system  at  all.  Much  has  been  done  since  the  Ameri- 
can occupation  and  much  yet  remains  to  be  done  to  make 
Manila  a  sanitary  city. 

Geology. — From  a  geological  basis  of  reckoning,  the 
archipelago  is  of  modern  formation.  Evidences  of  exist- 
ing elevation  and  subsidence  are  to  be  seen  in  many 
places.  Prof.  Dean  C.  Worcester  states  that  it  is  not 
unusual  to  have  a  native  assure  one  that  he  now  fishes 
where  his  grandfather  used  to  live,  or  lives  where  his 
grandfather  used  to  flsh.  Volcanoes,  active  and  extinct, 
are  to  be  found  in  many  localities  and  earthquakes  are 
of  frequent  occurrence,  and  sometimes  very  destructive. 
In  1863  the  most  destructive  one  of  recent  times  oc- 
curred, when  it  was  estimated  that  400  people  were  killed 
and  very  many  more  injured,  and  46  public  buildings 
and  1,100  private  houses  were  damaged  or  completely 
wrecked.  All  of  the  islands  are  in  general  mountainous, 
though  as  far  as  known  no  elevations  much  in  excess  of 
9,000  feet  have  been  discovered.  Most  of  the  ranges 
apparently  do  not  exceed  1,500  to  3,000  feet  in  general 
elevation.  The  usual  direction  o  f  the  mountains  is  north 
and  south.  The  archipelago  is  well  watered  and  many 
of  the  streams  are  of  good  size.  Although  the  Philip- 
pines have  been  known  to  Europeans  more  than  three 
centuries,  very  little  exact  knowledge  is  possessed  with 
regard  to  either  their  geology  or  their  flora  and  fauna 
Little  or  nothing  has  been  done  to  develop  the  mmeral 
wealth  of  the  islands.  Coal  of  good  quality  has  but  re- 
cently been  discovered  in  Cebu.  Excellent  lignite  has 
been  long  known  to  exist  in  Luzon,  Cebu,  Masbate, 
and  Mindanao.  Copper  ore  and  galena  occur  in  Luzon 
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and  some  other  parts  of  the  archipelago.  Gold  has  been 
crudely  mined  in  small  quantities  by  the  natives  for 
centuries.  Modern  methods  of  extraction  will  doubtless 
greatly  increase  the  output  of  this  metal.  Excellent  iron 
ore  is  found  in  Luzon,  but  so  far  it  has  not  been  de- 
veloped. Marble  and  gypsum  are  found  in  many  of  the 
islands.  Free-flowing  petroleum  has  been  discovered 
within  a  few  years  past  in  Cebu,  and  sulphur  exists  al- 
most everywhere  in  inexhaustible  quantities. 

.ffcj'a.— Arich  soil  and  favorable  climatic  conditions 
give  a  flora  of  magnificent  variety  and  abundance.  The 
agricultural  possibilities  of  the  islands  have  not  been  de- 
veloped by  the  primitive  methods  of  cultivation  hitherto 
in  vogue.  So  far,  attention  has  been  mainly  devoted  to 
the  production  of  hemp,  sugar,  and  tobacco.  Rice  is 
grown  fairly  successfully  and  forms  a  staple  food  of  the 
natives.  Coffee  grows  readily  and  its  quality  is  excel- 
lent. Recently,  however,  the  coffee  plants  have  been 
virtually  ruined  by  the  attacks  of  a  wood-borer.  Until 
some  means  of  extirpating  this  pest  are  found  the  in- 
dustry will  have  to  be  abandoned.  Cotton  of  an  inferior 
quality  grows  wild.  Long-staple  cotton  was  at  onetime 
introduced,  but  it  was  abandoned  because  the  authorities 
preferred  the  natives  to  grow  tobacco,  then  a  government 
monopoly.  Cacao,  castor  oil  bean,  cocoanuts,  gutta- 
percha, potatoes,  maize,  rattan,  and  many  varieties  of 
useful  palms  are  grown  in  greater  or  less  quantities.  In 
fact,  it  appears  that  there  is  no  limit  to  the  variety  of 
agricultural  products,  tropical,  semi-tropical,  and  even 
many  of  the  varieties  of  colder  climates,  that  may  not  be 
profitably  cultivated  under  intelligent  supervision. 

The  forests  abound  in  many  valuable  woods.  More 
than  two  hundred  kinds  have  been  considered  worthy 
of  industrial  use.  Fifty  or  more  species  of  hard  woods 
are  known,  some  four  of  which  sink  in  water.  Many  of 
these  woods,  owing  to  their  hardness,  take  beautiful  pol- 
ishes and  are,  therefore,  excellently  adapted  for  cabinet 
work.  Others  possess  qualities  that  will  suit  them  for 
general  industrial  use. 

Fauna. — The  mammalian  fauna  of  the  Philippines  is' 
scant  in  indigenous  varieties  compared  with  other  islands 
of  the  great  Australasian  group.  There  are  no  carnivoi'- 
ous  animals  of  any  considerable  size.  A  small  wildcat, 
two  civet  cats,  and  the  binturong,  a  related  species,  are 
the  most  conspicuous.  One  species  of  monkey,  twenty 
varieties  of  bats,  a  few  squirrels,  a  species  of  porcupine, 
and  several  varieties  of  rats  may  also  be  mentioned.  Sev- 
eral species  of  deer  exist.  The  agricultural  animals  are 
the  water  buffalo,  or  native  carabao,  the  liog,  the  goat,, 
and  a  small  pony.  Cattle  of  an  inferior  variety  are  alsO' 
found  and  are  extensively  raised  for  beef.  The  water  buf- 
falo is  the  native  beast  of  all  work.  The  ponies  are  excel- 
lent for  travel,  but  are  too  light  for  heavy  loads.  They 
are  supposed  to  be  descendants  of  an  early  Spanish  stock. 
Birds  are  numerous  and  in  great  variety.  Jungle  fowl, 
hornbills,  and  fruit  pigeons  are  in  abundance  and  are 
hunted  for  and  much  relished  as  food.  Snipe  are  plenti- 
ful in  rice  fields  and  a  species  of  swift,  whose  nest  is 
prized  by  the  Chinese  for  food,  is  found  on  some  of  the 
precipitous  island  coasts.  Alligators,  or  crocodiles,  are 
common  and  frequently  attain  large  size.  The  natives 
show  very  little  fear  of  them,  although  they  state  that 
when  the  crocodile  has  once  tasted  human  flesh  it  will 
then  have  no  other.  Snakes  are  numerous  and  venomous 
species  are  found.  Cobras  exist  in  Samar  and  Mindanao, 
and  pythons,  though  of  small  size,  are  found  generally 
throughout  the  archipelago.  The  python  in  fact  is  main- 
tained by  the  natives  about  their  dwellings,  being  much 
prized  for  its  rat-catching  proclivities.  Fish  are  plenti- 
ful and  in  great  variety.  The  marine  fish  form  one  of 
the  chief  sources  of  food  supply,  but  the  fresh-water 
varieties  are  not  so  important  in  this  respect.  Shellfish 
are  likewise  numerous.  Extensive  beds  of  pearl  oysters 
are  fished  near  the  Sulu  Islands.  From  a  variety  of 
oyster  are  obtained  the  "concha,"  thin  squares  of  shell 
used  in  dwellings  in  place  of  the  common  window  glass. 

Locusts,  termites,  and  mosquitos  are  much  in  evidence. 
The  first  two  are  very  destructive  and  the  third  most 
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annoying.  There  are  also  .other  insect  pests,  two  species 
of  which  cause  much  damage  to  the  rice  crop,  and  another 
has,  as  before  mentioned,  practically  destroyed  the  coffee 
Industry.  .  Bees  of  three  varieties  are  found.  Butterflies, 
beetles,  spiders,  and  many  other  forms  of  insect  life  are 
seen  in  great  profusion. 

Glimate.—The  climate  of  the  Philippine  Islands  is 
tropical,  that  is,  it  is  characterized  by  high  and  steady 
temperature  and  an  abundant  rainfall.  Statistically  it 
is  known  mainly  from  the  excellent  series  of  meteoro- 
logical observations  made  by  the  Jesuit  fathers  at  their 
Observatory  of  Manila.  Through  the  instrumentality  of 
the  same  institution  observations  have  been  made  in  or 
collected  from  other  locaHties  in  the  archipelago ;  but, 
unfortunately,  in  most  instances  these  observations  are 
for  short  periods,  or  are  so  much  broken  that  their  value 
as  climatic  data  is  seriously  impaired.  With  the  excep- 
tion of  Manila,  temperature  observations  of  sufficient 
length  and  continuity  are  available  for  but  two  places: 
Aparri,  in  north  Luzon,  and  La  Carlota,  in  the  island  of 
Negros.  The  mean  temperatures  of  these  two  places  are 
shown  in  Table  I. 


reading  ever  recorded  is  60\  For  comparison  with  other 
tropical  and  subtropical  places,  see  tables  in  articles  Guba 
and  Hawaii. 

Humidity. — The  average  relative  humidity  is  78  per 
cent.  The  average  absolute  humidity  is  8.8  grains  per 
cubic  foot.  The  humidity  is  greatest  during  the  months 
of  July,  August,  and  September  when  its  average  is  84 
per  cent. ,  and  least  during  March  and  April  when  its 
average  is  70  per  cent. 

Rainfall. — The  average  rainfall,  from  a  record  of 
thirty-two  years,  is  75.43  inches.  The  year  is  usually 
divided  into  a  rainy  season  and  a  dry  season,  although 
the  Spaniards  characterized  the  seasons  epigrammati- 
cally  as  "seis  meses  depolw,  seis  meses  de  lodo,  seia  ineses 
de  todo "  (six  months  of  dust,  six  months  of  mud,  and 
six  months  of  everything).  The  wet  season  begins  with 
June  and  extends  to  October,  inclusive,  during  which 
80  per  cent,  of  the  total  rainfall  occurs.  The  dry  sea- 
son takes  up  the  rest  of  the  year  during  which  but  30 
per  cent,  of  the  rainfall  occurs.  The  month  of  September 
has  the  largest  average  rainfall,  15.01  inches,  and  Feb- 
ruary the  smallest  avisrage  fall,  0.47  inch.     The  heaviest 
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♦Rainfall  record  for  thirty-two  years,   1865-96. 
minimum  daily  ranges,  which  are  for  fourteen  years. 


Other  data  for  seventeen   years, 


with   exception  of  mean  maximum  and 


Temperature. — The  average  temperature  of  the  year  at 
Manila  is  80°  F.  In  describing  the  climate  of  TNIaiiila  the 
year  may  be  divided  into  a  hot  season,  au  intermediate 
season,  and  a  cool  season.  April,  May,  and  June  consti- 
tute the  hot  season,  with  an  average  temperature  for  the 
three  months  of  83° ;  July,  August,  and  September,  the 
intermediate  season,  with  an  average  temperature  of  81°; 
and  October  to  March,  inclusive,  the  cool  season,  with 
an  average  temperature  of  79°.  May  is  the  hottest 
month  of  the  year,  having  an  average  temperature  of 
84°,  and  December  and  January  are  the  coolest  months, 
with  average  temperatures  of  77°.  The  highest  ther- 
mometer reading  so  far  recorded  is  100°.     The  lowest 


rainfall  ever  recorded  in  any  one  month  is  63.43  inches 
no  rainfall  whatever.  A  consideration  of  the  record  of 
thirty-two  years  reveals  the  fact  that  there  are  many  de- 
partures from  the  average  rainfall,  and  in  some  instances 
the  departures  are  remarkable.  For  example,  in  one  year 
as  much  as  120.98  inches  fell  and  in  another  year  as  little 
as  35.65  inches.  Still  more  remarkable,  however,  are  the 
departures  from  the  averages  of  individual  months.  In 
the  case  of  September,  before  referred  to  as  the  month  of 
greatest  rainfall,  as  Httle  as  but  two  inches  has  fallen. 

The  rainfall  varies  much  in  other  places  in  the  archi- 
pelago. From  an  inspection  of  Table  III.  it  will  be  ob- 
served that  the  rainy  season  is  not  synchronous  in  all 
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Manila. 
mCanitou  Si>rlugs. 


Table  III.— Rainfall  Statistics  at  Sbyekal  Stations  in  the  Philippines. 
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parts  of  the  archipelago.  Indeed,  it  is  practicable  by 
moving  from  place  to  place  to  have  rainy  or  fair  weather 
almost  as  one  choses.  In  Table  III.  the  stations  of 
Vigan  and  Punta  Santiago  are  on  the  western  coast  of 
Luzon,  Albajf  on  its  southeastern  extremity,  and  Aparri 
on  its  northern  coast.  San  Isidro  and  Tayabas  are  in 
the  interior  of  Luzon. 

Storms. — Thunder  storms  are  of  frequent,  almost  daily, 
occurrence  during  the  wet  season.  The  electrical  display 
and  the  rainfall  of  these  storms  are  much  more  intense 
than  in  the  storms  of  temperate  latitudes.  However,  but 
little  damage  results.  The  most  destructive  and  most 
dreaded  storm  of  the  eastern  waters  is  the  typlioon,  a 
cyclonic  storm  similar  in  respect  to  origin,  course,  and 
season,  and  destructiveness  to  all  things  in  its  path,  to 
the  West  India  hurricanes  of  the  Atlantic.  The  season  of 
maximum  typhoon  prevalence  is  from  June  to  October. 

Health. — One  of  the  most  interesting  questions  pertains 
to  the  health  of  Europeans  and  Americans  in  the  archi- 
pelago. Unfortunately,  no  satisfactory  answer  can  be 
given  at  present.  Spanish  sanitary  arrangements  in  the 
tropics  have  been  notoriously  bad,  and  much  of  the  ill- 
health  pi-evalent  in  the  Philippines  must  be  attributed  to 
the  absolute  neglect  of  the  most  elementary  principles  of 
sanitation.  With  due  attention  to  the  ordinary  laws  of 
hygiene,  it  appears  reasonable  to  expect  considerable 
improvement  in  the  health  of  both  the  native  and  the 
foreign  population.  The  prevalent  infectious  diseases 
are  typhoid  and  malarial  fevers,  dengue,  beri-beri  (con- 
fined almost  exclusively  to  natives),  and  smallpox.  _  In- 
testinal diseases  are  common  and  dysentery  is  especially 
prevalent,  more  so  during  the  wet  season  than  during 
the  dry  Notwithstanding  the  high  atmospheric  tem- 
perature and  great  degree  of  humidity,  heat  stroke  is 
infrequent.  Col.  Charles  R.  Greenleaf,  U.  S.  A.,  chief 
surgeon  Division  of  the  Philippines,  states  "that  heat 
stroke  so  much  feared  in  the  tropics  is  practically  un- 
known here,  men  drop  out  in  the  march  overcome  by  the 
heat,  but  fatal  stroke  and  lasting  heat  exhaustion  are  very 
rare  "     Table  IV.,  arranged  from  the  report  of  the  bur- 


ent  to  accommodating  themselves  to  the  unusual  climatic 
conditions.  The  consideration  of  the  subject  of  clothing 
suitable  for  the  tropics  cannot  be  taken  up  here,  but  it  is 
a  matter  of  much  importance  to  persons  contemplating 
sojourns  in  equatorial  climates.  (See  article  on  Militwry 
Hygiene,  in  the  present  volume.)  Persons  having  experi- 
ence in  the  islands  appear  to  be  united  in  advising  the 
wearing  of  light  flannels  next  to  the  body.  Much  stress 
is  laid  on  the  importance  of  protecting  the  abdomen  at 
night  by  the  use  of  a  light  binder.  Another  point  upon 
which  it  is  imperative  to  insist  is  the  use  of  pure  water, 
that  is,  water  that  has  been  made  pure  by  adequate  fil- 
tration or  by  boiling.  Strict  attention  to  the  drinking- 
water  is  perhaps  the  keynote  to  the  situation. 

W.  F.  B.  PMlUps. 

MANITOU  SPRINGS.*— El  Paso  County,  Colorado. 

Post-Office.— Manitou  Springs.  Hotels:  Barker, 
Cliff  House,  Manitou  House,  mansions  and  numerous 
boarding-houses. 

Access. — Via  Denver  and  Rio  Grande  Railroad  and 
Colorado  Midland  Railroad. 

Manitou  is  situated  six  miles  west  of  Colorado  Springs, 
immediately  at  the  foot  of  Pike's  Peak.  Here  are  located 
the  celebrated  effervescent  soda  and  iron  springs  which 
in  early  days  gave  the  name  of  springs  to  the  town  of 
Colorado  Springs.  An  electric  railroad,  with  cars  at  fre- 
quent intervals,  unites  the  two  places.  The  town  of 
Manitou  Springs  contains  a  permanent  population  of 
more  than  3,000  souls,  which  number  is  augmented  during 
the  summer  months  by  about  135,000  visitors  from  all 
parts  of  the  United  States  and  from  foreign  countries. 
Dame  Nature  was  in  a  fanciful  mood  when  she  fashioned 
the  topography  of  this  wild  and  rugged  region.  Few 
similar  areas  of  the  earth's  surface  present  a  greater 
number  and  variety  of  weird,  grotesque,  and  romantic 
features  than  are  to  be  found  in  the  vicinity  of  Manitou 
Springs.  The  scope  of  this  work  allows  us  to  enumerate 
only  a  few  of  the  more  prominent  points  of  interest 
within  a  few  miles  of  the  place.     Iron  Springs  and  hotel. 


Table  IV.— Ratio  of 


Sickness  Per  Thousand  of  Mean  Strength  of  Regular  and  Volunteer  Armies 
IN  THE  Philippines,  1900.     (Mean  Strength,  66,883.) 


Cause. 

Smallpox 

Dengue  

Typhoid ;  •  • 

Malaria,  intermittent; . . 

"       remittent 

"       pernicious  . . . . 

Gastritis 

Dysentery,  a«ute 

"         chronic 


Ratio  of  sick. 


3.68 

49.03 

10.71 

717.83 

153.56 

2.84 

45.78 

83.62 

44.83 


Ratio  of  deaths. 


1.69 
.00 

2.11 
.00 
.36 

1.23 
.04 

3.07 

4.77 


Cause. 

Diarrheal  diseases,  other 

Enteritis 

Bronchitis 

Pneumonia 

Pleurisy 

Consumption 

Heat  stroke 

Measles 


Ratio  of  sick. 

Ratio  of  deaths. 

476.26 

1.24 

20.66 

.40 

39.39 

.00 

2.35 

.49 

4.11 

.07 

4.89 

1.18 

3.05 

.09 

4.69 

.09 

D-Pon  General  U  S.  A.,  1901,  shows  the  chief  ca,uses  of 
sTckness  among  the  soldiers,  which  may  be  considered  as 
mosrUkely  to  be  affected  by  the  prevalent  climatic  and 

areprone  too  much  to  over-eating  and  are  too  indiffer- 


one  mile ;  Rainbow  Falls  and  Grand  Caverns,  one  mile 
and  a  quarter ;  Crystal  Park,  three  miles ;  Garden  of  the 
Gods,  three  miles;  Glen  Eyrie,  five  miles;  Monument 
Park,  by  rail  seven  and  one-half  miles.  North  Cheyenne 
Canyon,  eight  and  one-half  miles;  South  Cheyenne  Can- 

*  So  called  by  the  Indians  ("Manitou,"  the  Great  Spirit),  to  whom 
the  springs  were  known  for  many  generations. 
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yon,  nine  miles ;  Summit  of  Pike's  Peak  (viS  cogwheel 
railroad),  twelve  miles.  In  addition  to  these  well-known 
localities  there  are  scores  of  canyons,  caves,  waterfalls, 
and  charming  nooks  which  the  sojourner  may  seek  out 
for  himself.  The  railroad  journey  to  the  top  of  Pike's 
Peak  is  one  never  to  be  forgotten.  The  view  from  the 
immense  height  of  14,147  feet  is  almost  appalling  in  its 
scope  and  grandeur.  A  post-oflBce  for  the  benefit  of 
tourists  is  maintained  at  the  apex  of  the  Peak  by  the 
national  Government  during  the  summer  season.  It  has 
been  well  described  as  the  loftiest  post-offlce  in  the 
United  States.  The  meteorological  conditions  at  Manitou 
and  Colorado  Springs  are  very  favorable  to  invalids,  the 
climate  being  dry  and  the  temperature  even  and  not  sub- 
ject to  sudden  changes.  The  winter  months  are  mild 
and  pleasant — so  mild,  indeed,  that  excursions  are  almost 
daily  made  to  the  neighboring  canyons  and  glens,  where 
outdoor  picnics  are  held  with  as  much  safety  to  health  as 
in  the  summer.* 

Witliin  the  town  limits  are  nine  cold  springs,  which  are 
divided  into  two  groups :  (1)  the  Soda  Springs  which  re- 
semble in  taste  and  properties  the  well-known  Apollinaris 
water ;  and  (2)  the  Iron  Springs.  These  springs  are  con- 
trolled by  the  Manitou  Mineral  "Water  Company,  and,  in 
addition  to  the  immense  local  consumption  by  visitors, 
the  waters  are  bottled  and  sold  to  dealers  throughout  the 
United  States.  The  Manitou  ginger-ale  and  Manitou 
soda-water  also  have  an  extensive  sale,  and  an  inspec- 
tion of  the  immense  bottling  establishment  of  the  com- 
pany is  one  of  the  features  of  a  visit  to  the  resort.  The 
waters  of  two  principal  springs,  as  analyzed  by  Prof. 
Elwyn  Waller,  Ph.D.,  analytical  chemist.  New  York 
City,  were  found  to  contain : 

Manitou  Springs. 
One  United  States  Gallon  Contains: 


SoUds. 

Manitou. 
Grains. 

Navajo. 
Grains. 

23.94 

10.68 

11.14 

40.66 

.71 

69.08 

16.68 

.03 

.07 

2.49 

23  79 

Sodium  sulpliate 

10  93 

Litbium  carbonate 

61 

69  33 

Magnesium  carbonate 

16  04 

02 

Alumina 

10 

Silica 

2  46 

Total 

175.47 

182  23 

Botb  contain  free  oarbonic-acid  gas. 

The  waters  of  these  springs  are  especially  recommended 
in  dyspepsia.  During  the  author's  so j  ourn  at  the  springs, 
he  had  abundant  opportunity  to  test  the  virtues  of  the 
Soda  Springs  in  his  own  person  and  in  that  of  one  of  his 
travelhng  companions.  A  glass  of  this  water  will  almost 
Instantly  give  relief  in  pyrosis,  acid  eructations,  or  flatu- 
lence, and  its  habitual  use  prevents  the  recurrence  of 
these  disagreeable  symptoms.  They  are  further  of  de- 
cided benefit  in  renal  and  bladder  disorders.  The  waters 
of  the  Soda  Springs,  being  clear,  sparkling,  and  very 
palatable,  form  an  excellent  table  beverage.  The  iron 
waters  are  highly  beneficial  in  debility,  in  early  phthisis, 
and  in  anaBmia  and  chlorosis.  Numerous  excellent  hotels 
and  boarding-houses  are  maintained  at  Manitou  Springs. 
The  visitor  will  find  all  the  arrangements  for  his  comfort 
and  well-being  equal  to  any  that  may  be  found  at  a  first- 
class  Eastern  resort.  James  K.  Crook. 

MANNA.— "The  concrete,  saccharine  exudation  of 
Fraxinus  Ornus  L.  (fam.  Oleacem)"  (U.  S.  P.).  Numer- 
ous other  varieties  of  manna  than  this,  the  oflJcial  one, 


'  *Dr.  L.  D.  Sebree  gives  us  the  following  temperatures  for  tbe 
winter  months :  November,  48° ;  December,  43° ;  Januarv  40°  • 
February,  48° ;  March,  50° ;  April,  64°.  These  records  were  made  at 
12  noon.  At  6  p.m.  the  temperature  was  twelve  to  fifteen  degrees 
lower.    There  was  no  rain  from  November  llth  to  March  15th. 
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are  known,  and  some  of  them  will  be  noticed  at  the  close 
of  this  article. 

This,  the  manna-ash  of  Italy,  Sicily,  Asia  Minor,  etc., 
is  a  small,  graceful  tree,  with  smooth  gray  bark,  slender 
branches,  odd  pinnate  leaves,  and  the  characteristic  in- 
florescences and  fruit  of  the  genus.  It  grows  to  about 
twenty  feet  in  height,  and  is  often  cultivated,  both  in 
and  beyond  its  natural  habitat,  for  ornament,  but  does 
not  yield  manna  excepting  in  Southern  climates.  In 
Sicily,  whence  most  of  the  manna  of  the  present  time 
comes,  the  trees  are  regularly  cultivated  for  this  purpose, 
being  planted  in  rows  in  "orchards,"  and  allowed  to 
grow  unmolested  until  the  stems  are  nearly  as  large  as- 
the  leg.  Then  the  tapping  is  begun,  and  repeated  every 
summer  for  a  dozen  or  more  years,  until  the  tree  is  ex- 
hausted. The  usual  method  is  to  make  a  transverse  cut 
through  the  bark  near  the  base  of  the  trunk,  and  to  fol- 
low it  each  day  with  another,  about  an  inch  higher  up- 
than  the  last,  during  favorable  weather.  It  is  done  in 
the  middle  of  the  summer,  and  hot,  dry  days  are  essential 
to  success.  The  sap  exudes  from  these  cuts — a  thick, 
syrupy,  very  clear,  and  sweet  liquid — and  soon  concretes 
on  the  bark  of  the  trunk,  or  on  leaves,  sticks,  straws,  etc., 
laid  for  it.  These  lumps  are  either  cut  or  "  flaked  "  off, 
great  care  being  taken  not  to  get  any  of  the  bark,  and 
in  this  state  they  constitute  the  highly  prized  "Flake- 
manna,"  which  is  graded  in  sizes.  The  exuding  tears, 
often  drop  to  the  ground,  and  sometimes  form  large 
masses  at  the  base  of  the  trunk.  This,  with  the  scrap- 
ings from  the  trunks,  is  assorted  into  inferior  grades,, 
"  small  flake, "  "  sorts, "  "  cake  manna, "  etc. ,  some  of  which 
are  very  impure. 

Description. — Manna  suitable  for  medicinal  use  is 
thus  described  in  the  Pharmacopceia :  "  In  flattish,  some- 
what three-edged  pieces,  occasionally  eight  inches  (20 
cm.)  long,  and  two  inches  (5  cm.)  broad,  usually  smaller ; 
friable;  externally  yellowish- white,  internally  white, 
porous,  and  crystalline;  or  in  fragments  of  different 
sizes,  brownish-white,  and  somewhat  glutinous  on  the 
surface,  internally  white  and  crystalline;  odor,  honey- 
like ;  taste  sweet,  slightly  bitter,  and  faintly  acrid.  On 
heating  S  parts  of  manna  with  100  parts  of  alcohol  to 
boiling,  and  filtering,  the  filtrate  should  rapidly  deposit 
separate  crystals  of  mannit.  Manna  consisting  of  brown- 
ish, viscid  masses  containing  few  or  no  fragments  of  a, 
crystalline  structure  should  be  rejected. "  There  is  much 
opportunity  for  economy  in  purchasing  a  good  grade  of 
manna,  without  selecting  the  very  high-priced  flakes, 
which  are  superior  in  appearance  only. 

Composition. — Fine  qualities  of  this  drug  con  tain- 
seventy  or  eighty  per  cent,  of  mannit  (CbHsCOH]^),  a. 
sweet,  crystalline,  sugar-like,  peculiar  substance,  also 
found  in  other  sweet  saps.  There  are  also  traces  of 
fraxin,  a  neutral  bitter  substance  which  is  found  in  the 
bark  of  several  other  species  of  ash,  and  which  injuri- 
ously affects  the  quality. 

Action  and  Use.— The  best  (not  bitter)  specimens  of 
manna  contain  nothing  of  importance  besides  this  man- 
nit. They  are  not  poisonous  or  deleterious  in  any  quan- 
tity, and  exert  on  the  human  body  simply  the  influence 
of  a  very  gentle  catharsis.  Manna  has  been  for  a  long 
time  a  favorite  laxative  for  infants  and  children,  on  ac- 
count of  its  pleasant  taste,  but  it  is  becoming  scarcer 
and  is  used  less  and  less  frequently.  Dose  (adult),  from 
35  to  50  gm.  ( §  i.  ad  I  iss.),  which  may  betaken  in  sub- 
stance or  dissolved  in  water.  The  only  official  prepara- 
tion is  the  compound  Infusion  of  Senna  (Tnfusum  Sennm- 
Oompositum,  U.  S.  P.),  made  as  follows:  Senna,  6  parts; 
manna,  13  parts ;  sulphate  of  magnesium,  12  parts ;  fen- 
nel, bruised,  3  parts;  boiling  water,  80  parts;  water. 
Macerate,  strain,  and  add  water  enough  to  make  100 
parts — a  cathartic. 

The  name  "  manna "  has  been  applied  to  a  number 
of  sweet  exudations  from  trees  and  plants  which  grow 
in  various  parts  of  the  world.  Fraxinm  excelsior  L.,  the 
common  European  ash,  like  many  others  of  the  genus, 
yields  a  sweet  sap,  and  is  said  to  yield  a  little  manna  in 
Sicily.    Alhagi  manna,  from  a  small  leguminous  plant  of 
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India,  IS  in  small  roundish,  hard  tears.  Tamarisk  manna, 
il??^,^y^°ia  and  Persia,  is  also  in  small  tears.  "Shir 
Jthist  is  from  a  species  of  Cotoneaster,  collected  in  India  • 
oak  manna,  from  several  species  of  oak,  and  Briancorl 
manna,  from  the  larch.  None  of  these  has,  however  in 
JJ^uropean  markets,  any  importance  as  compared  v?ith  the 
variety  here  described.  Eenry  E.  Rushy. 

MARDELA  SPRINGS.-Wicomico  County,  Maryland. 
PosT-OFFicE.—Mardela  Springs.  Hotel 
This  resort  is  located  on  the  Baltimore,  Chesapeake 
and  Atlantic  Railroad,  twelve  miles  west  of  Saulsburv 
Under  the  name  of  Barren  Creek  Springs  they  have  been 
used  for  medicinal  purposes  for  many  years  There  is 
much  charming  scenery  in  the  neighborhood,  and  the 
atmospheric  conditions  during  the  summer  months  are 
of  a  very  desirable  character.  The  location  is  about  two 
hundred  feet  above  the  sea-level.  Messrs.  Taylor  and 
Bacon,  of  the  springs,  supply  us  with  the  following  anal- 
ysis by  Prof.  P.  B.  Wilson,  of  the  Baltimore  University 
School  of  Medicine : 

One  United  States  Gallon  Contains: 

Souls.  Grains. 

Silica 1  go 

Arseuious  acid' '.!  '.■.'.■.■.■.'.'.■. '. '.strong  triice 

Feme  oxide  (iron  sesquioxide)  11 50 

Alumina ' .' '31 

Sodium  chloride 78 

Calcium  carbonate !!!..... l'35 

Magnesium  carbonate 04 

Calcium  sulpbate 01 

Sodium  carbonate ...'.'.'.'.'.',.    Trace 

Total \     5ii5 

The  water  is  a  strong  chalybeate.  It  ia  a  very  efficient 
tonic  and  diuretic,  and  contains  sufficient  arsenic  to  give 
it  valuable  alterative  properties.  It  promotes  the  ap- 
petite, aids  the  digestion,  and  increases  the  general 
powers  of  nutrition.  It  is  highly  recommended  by  phy- 
sicians of  Baltimore  in  cases  of  weakness  and  irritability 
of  the  bladder,  ansemia,  and  chlorosis,  dyspepsia,  chronic 
cystitis,  and  urethritis,  and  in  amenorrhoea,  leucorrhoja, 
and  other  functional  disorders  of  the  female  pelvic  organs 
when  due  to  debility.  The  water  is  found  in  the  Balti- 
more markets.  James  K.  Orook. 

MARIENBAD. — "This  is  a  well-known  Bohemian  spa, 
lying  in  a  pleasant  valley,  surrounded  by  forest-covered 
hills,  not  far  from  Carlsbad.  Its  elevation  is  about  3,000 
feet  above  the  level  of  the  sea.  There  are  eight  springs 
known  as  the  Kreuz-,  Ferdinands-,  Carolinen-,  and  Am- 
brosius-Brunnen,  and  the  Wald-,  Wiesen-,  Rudolfs-,  and 
Marien-Quelle.  Of  these  the  most  important  are  the  two 
first  mentioned.  The  following  is  the  composition  of 
four  of  the  springs,  according  to  analyses  made  at  differ- 
ent times  by  different  chemists.  The  proportions  of  the 
solid  constituents  are  given  in  grams  per  litre. 


Sodium  sulphate 

Potassium  sulpbate 

Sodium  chloride 

Sodium  carbonate 

Calcium  carbonate 

Magnesium  carbonate 

Aluminum  carbonate 

Lithium  carbonate 

Strontium  carbonate 

Ferrous  carbonate 

Manganous  carbonate 

Aluminum  and  calcium  phosphates 

Silicic  acid 

Bromides,  fluorides,  organic  mat- 
ters, etc 


Total  solid  constituents 7.174 


,1  a 


3.873 
.054 

1.237 
.995 
.556 

'.405 
.005 
.001 
.040 
Trace. 
.001 
.007 

Traces. 


s  a 

1^ 


0.275 

'.075 
.115 
.270 

'.200 


.035 

'.050 
Traces. 


1.020 


1.06 
.20 
.37 

1.00 
.38 
.40 


.02 
Trace. 


.10 
Traces, 


3.53 


0.11 
.02 
.06 
.14 

1.12 
.67 


.04 
.07 
.03 
.01 

Traces. 


2.27 


"  The  springs  all  contain  a  certain  proportion  of  car- 
bonic-acid  gas.     They  are  employed  for  the  greater  part 
internally.     The  Marienquelle! hd'wever,  is  usf d  fo?  bath 
fffo'o     '^  very  weak  in  solid  constituents,  containing  onlv 
0.183  part  per  thousand,  but  is  pleasantly  carbonated 

Ihe  waters  of  Marienbad  are  prescribed  in  cases  of 
abdominal  plethora,  gout,  hemorrhoids,  chronic  dysen- 
tery, hepatic  congestion,  etc.,  occurring  in  well-to-do 
individuals  accustomed  to  indulge  rather  freelv  in  the 
pleasures  of  the  table.  They  are  also  very  useful  in 
Obesity,  and  are  especially  recommended  in  aflfections 
associated  with  the  menopause.  The  waters  of  some  of 
the  springs  have  considerable  reputation  in  the  treatment 
ot  neuralgia  and  of  chronic  catarrhal  troubles  of  the  re- 
spiratory organs  and  bladder.  Ordinary  baths  are  not 
much  employed,  though  gas-  and  mud-baths  are  made 
use  of  to  some  extent.  The  season  at  Marienbad  lasts 
liom  the  beginning  of  May  to  the  beginning  of  October 
Ihe  chmate  is  not  mild,  yet  not  disagreeably  raw.  The 
waters  are  exported  in  very  large  quantities.  This  spa 
IS  much  frequented,  the  average  number  of  guests  each 
year  being  21,000."* 

[Obesity  is  "the  great  specialty  here,"  and  corpulence 
stalks  abroad  on  every  hand.  When  one,  however,  has 
rid  himself  of  his  superabundant  adipose  tissue,  great 
care  must  be  paid  to  the  diet,  else  the  "  too,  too  solid  "  fat 
will  not  remain  melted.  The  accommodations  are  abun- 
dant and  good ;  there  is  an  English  and  Scotch  church 
service,  and  there  are  over  forty  doctors.  Marienbad  is 
reached  from  London  vifi  Cologne,  Nuremberg  and  Eger 
in  thirty  houn.— Edward  0.  Otis.] 

MARIETTA,  GEORGIA.— Situated  in  the  northwestern 
part  of  the  State,  twenty  miles  from  Atlanta,  at  an  eleva- 
tion of  from  1,100  to  1,300  feet  above  sea-level.  It  is  a 
town  of  some  3,384  inhabitants,  with  a  dry  sandy  soil, 
and  an  invigorating  chmate  with  a  large  proportion  of 
sunny  days.  In  1888,  there  were  363  sunny  days,  and 
103  rainy  or  cloudy  days.  For  the  same  year  the  aver- 
age minimum  and  maximum  monthly  temperatures,  the 
extremes  of  temperature,  and  the  rainfall  were  as  follows 
for  the  months  of  October  to  May. 


October. . . 
November 
December. 
January . . 
February  . 

March 

April 

May 


S'3'Ss  ^ 

™  G  5^  H  13 


49 
44 
34 


52 

57 


£,§33  " 

ra  c  ra  c  aj 


64 
58 
49 
49 
S4 
58 
73 
74 


S  S   M 


77 
75 
64 
72 
69 
77 
82 
85 


las 
Sis 
■as*" 
gao 


37 
26 
18 
12 
10 
19 


3.93 
4.38 
4.97 
3.10 
4.00 
9.81 
1.68 
5.13 


The  average  yearly  temperature  is  57.66°  F. 

There  are  no  humidity  statistics  known  to  the  writer, 
but  at  Atlanta,  twenty  miles  distant,  the  average  relative 
humidity,  as  ascertained  from  observations  taken  at  8 
A.M.  and  8  p.m.,  is  71.8  per  cent.,  with  an' average  mean 
yearly  temperature  of  60.7°  P. 

It  is  said  to  be  a  breezy  region,  but  there  are  no  wind 
storms  or  fogs.  Malaria  does  not  exist  here.  There  are 
two  hotels,  well  kept,  quiet,  and  comfortable,  good 
boarding-houses,  and  a  few  houses  for  rent.  The  sum- 
mer climate  is  also  said  to  be  "delightful,"  and  the  place 
is  much  resorted  to  at  that  season.  Marietta  is  easily 
reached  from  New  York  and  Washington  vift  the  Great 
Southern  mail  route.  Edward  0.  Otis. 

MARJORUM.    See  LaUatm. 

MARKASOL  is  bismuth  borophenate,  an  antiseptic 
dusting  powder.  W.  A.  Bastedo. 

*  From  the  former  edition  ol  the  Handbook. 
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MARK  WEST  SPRINGS.— Sonoma  County,  California. 

Hotel  and  cottages. 

Tliis  resort  is  situated  eight  miles  from  Santa  Rosa,  near 
the  famous  "  Petrified  Forest "  on  Mark  West  Creek.  It 
is  reached  by  rail  to  Calistoga  or  Santa  Rosa,  and  thence 
by  carriage  or  stage  over  a  picturesque  drive  to  the 
springs.  The  mountain  region  along  the  road  is  coming 
under  a  high  state  of  cultivation,  and  beautiful  villas  and 
private  mountain  retreats  are  springing  up  in  all  direc- 
tions. The  springs  are  beautifully  located  at  an  elevation 
of  800  feet  in  a  small  valley  formed  by  the  junction  of  four 
canyons.  The  hotel  and  grounds  are  at  the  bases  of  three 
venerable  mountains  known  as  Mount  Washington,  Mount 
Lincoln,  and  Mount  Grant.  The  air  is  clear  and  dry,  the 
temperature  ranging  from  80°  to  90°  F.,Tvith  cool,  bracing 
sea  breezes.  There  are  excellent  hotel  accommodations 
and  several  cottages  for  family  use.  Hot  sulphur  and 
mud  baths  have  been  constructed,  with  all  facilities  for 
the  comfort  of  the  visitor  or  invalid.  There  are  several 
springs  on  the  place,  one  of  them  a  sulphur  spring,  yield- 
ing about  200  gallons  per  hour.  The  temperature  of  the 
water  is  83°  P.  It  contains:  Sulphate  of  sodium,  sul- 
phate of  magnesium,  salts  of  potassium  (trace),  chloride 
of  sodium,  carbonate  of  sodium,  carbonate  of  potassium, 
carbonate  of  lime,  silica,  alumina,  free  carbonic-acid  gas, 
sulphureted  hydrogen  gas. 

There  is  also  a  strong  chalybeate  spring,  yielding  600 
gallons  of  water  per  hour,  having  a  temperature  of  65° 
F.  The  largest  spring  has  a  flow  of  5, 000  gallons  hourly ; 
this  is  a  sparkling  carbonated  water,  very  palatable,  and 
gently  aperient  in  its  action.  The  water  at  these  springs 
has  been  found  useful  in  a  considerable  variety  of  affec- 
tions.    The  baths  are  sulphurous.        James  K.  Crook. 

MARSHIVIALLOW.— Altera.  "The  root  of  Althcea 
officinalis  L.  (fam.  Malvaoece) "  (U.  S.  P).  The  Marsh- 
mallow  is  a  tall,  perennial  salt-marsh  herb  of  temperate 
European  sea  coasts.  It  is  also  largely  cultivated,  some- 
times for  ornament,  but  chiefly  for  its  root,  in  Southern 
Europe.  The  root  of  commerce  is  from  six  inches  to 
nearly  a  foot  long,  usually  about  half  an  inch  in  greatest 
thickness,  simple  and  regularly  tapering.  It  is  nearly 
white,  from  the  removal  of  the  outer  bark,  and  marked 
with  several  broad  grooves  and  numerous  small,  brown, 
slightly  elevated  spots.  It  is  more  or  less  fuzzy  with 
long,  hair-like,  partly  detached  bast  fibres.  It  snaps 
readily,  owing  to  its  large  amount  of  starchy  paren- 
chyma, but  the  parts  still  cling  together  by  their  tough 
bast  fibres.  It  has  a  sweetish  and  strongly  mucilaginous 
taste.  It  is  about  one-third  gum  and  another  third  starch, 
with  about  ten  per  cent,  of  pectin,  eight  per  cent,  of  sugar 
and  one  per  cent,  of  asparagin.  Its  properties  are  wholly 
nutritive  and  demulcent.  There  is  no  pleasanter  adju- 
vant than  the  official  Syrupus  Mthxxm,  of  five-per-cent. 
strength. 

The  leaves  and  flowers  are  also  rich  in  gum,  and  both 
are  much  used  in  domestic  practice  in  Europe  for  poul- 
tices and  demulcent  drinks.  Henry  H.  Busby. 

MASSAGE. — Definition. — Massage  (from  the  Greek, 
masso,  1  knead  or  handle;  Arabic  mas'h,  press  softly; 
Sanskrit,  malcch,  to  strike,  to  press,  to  condense)  is  a 
term  generally  accepted  to  signify  a  group  of  procedures 
which  are  best  done  with  the  hands,  such  as  friction, 
kneading  and  manipulating,  rolling  and  percussing  the 
external  tissues  of  the  body  in  a  variety  of  ways  with 
either  a  curative,  palliative,  or  hygienic  object  in  view. 
In  many  cases  massage  should  be  combined  with  move- 
ments, passive  or  active,  assistive  or  resistive,  as  may  be 
required,  and  these  are  often  spoken  of  as  the  Swedish 
movement  cure.  Most  scientific  men  prefer  to  have  the 
word  massage  embrace  all  these  varied  forms  of  manual 
therapeutics,  for  the  reason  that  the  word  cure  attached 
to  any  form  of  treatment  whatsoever  is  often  misleading. 

History. — Massage,  in  some  crude  form  or  other,  has 
been  used  from  time  immemorial  by  savage  and  civilized 
people,  because  it  is  founded  on  instinct.  The  history 
of  massage  is  coeval  with  that  of  mankind,  and  those 


who  have  thought  it  worthwhile  to  record  their  appre- 
ciation of  it  have  in  almost  every  instance  been  men  of 
eminence  either  as  physicians  or  as  philosophers,  poets,  or 
historians.  The  aphorisms  of  Hippociates  embodied  the 
wisdom  of  the  past  and  presaged  the  developments  of  the 
future  to  a  greater  extent  than  most  ancient  or  modein 
writers  on  massage  have  shown  any  evidence  of  under- 
standing. He  says:  "  The  physician  must  be  experienced 
in  many  things,  but  assuredly  also  in  anatripsis,  the  art 
of  rubbing  up ;  for  things  that  have  the  same  name  have 
not  always  the  same  effects.  For  rubbing  can  bind  a 
joint  that  is  too  loose  and  loosen  a  joint  that  is  too  rigid. 
Rubbing  can  bind  and  loosen ;  can  make  flesh  and  cause 
parts  to  waste.  Hard  rubbing  binds;  soft  rubbing 
loosens ;  much  rubbing  causes  parts  to  waste ;  moderate 
rubbing  makes  them  grow. "  The  results  which  he  has 
predicted  will  follow  when  the  necessary  previous  condi- 
tions have  existed. 

Amongst  the  old  Greeks  and  Romans  massage  in  some 
form  or  other  was  patronized  by  people  of  widely  differ- 
ent classes,  from  the  patricians,  the  wealthy  and  the 
learned  down  to  poor  decrepit  old  slaves ;  and  for  the 
most  diverse  purposes;  with  some  as  a  means  of  hasten- 
ing tedious  convalescence,  with  others  as  a  luxury  in 
conjunction  with  the  baths,  and  with  still  others  to 
render  their  tissues  supple  and  enduring  preparatory  to 
undergoing  feats  of  strength,  so  that  there  would  be  less 
likelihood  of  sprains  and  ruptures. 

To  Peter  Henrik  Ling,  of  Sweden,  credit  is  given  for 
having  instituted  what  is  so  well  known  as  the  "  Swedish 
Movement  Cure."  In  1813  the  Royal  Central  Gymnastic 
Institution  was  established  at  Stockholm  in  order  that 
Ling  might  practise  and  teach  his  gymnastics,  which  were 
adapted  to  the  well  and  the  sick.  The  critics  of  Ling 
quickly  brought  forward  testimony  to  prove  that  his 
method  was  but  a  revival  of  that  of  the  ancients.  But, 
however  his  genius  and  the  claims  of  priority  made  for 
him  may  have  been  disputed,  there  was  no  doubt  as  to 
the  merits  of  the  system  which  he  rescued  from  oblivion. 
In  some  of  the  large  cities  of  this  and  other  countries, 
institutions  similar  to  the  one  at  Stockholm  exist  where 
movements  and  stirring  up  of  the  external  tissues  of  the 
body  by  hand  and  by  machinery  are  emplo3'ed.  When 
they  rely  too  much  on  machinery  for  this  purpose  their 
existence  is  generally  brief. 

The  field  of  usefulness  of  massage  has  gradually  been 
extending,  so  that  now  it  has  found  its  way  into  every 
general  and  special  branch  of  medicine,  frequently  meet- 
ing with  signal  success  after  the  apparent  failure  of  every 
other  means.  He  who  would  understand  this  art,  its  in- 
dications and  contraindications  in  all  their  ramifications, 
ought  to  be  a  well-informed  man.  Dr.  J.  Zabludowski  is 
a  full  professor  of  massage  at  the  University  of  Berlin, 
and  the  force  of  circumstances  requires  that  he  should 
not  be  the  least  learned  man  of  the  faculty. 

Mods  of  Applying  Massage. -^Vague  generalities 
still  exist  as  to  the  best  manner  of  doing  massage;  and 
these  are  not  rendered  clearer  by  calling  slow  and  gentle 
stroking,  effleurage;  or  by  speaking  of  deep  rubbing  as 
massage  d,  friction;  or  by  using  the  v;ord  petrissage  for 
manipulation  or  kneading  without  friction ;  or  by  calling 
percussion,  tapotement.  These  and  other  subdivisions  of 
massage  can  all  be  grouped  under  four  heads:  friction, 
percussion,  pressure,  and  movement.  Manipulation, 
malaxation,  deep  rubbing,  or  kneading  is  a  combination 
of  pressure  and  movement  without  allowing  the  hand  to 
slip  on  the  skin.  It  is  of  more  value  than  all  the  other 
procedures,  and  constitutes  the  massage,  properly  so 
called,  of  the  older  writers  and  also  of  the  later  ones 
who  know  anything  about  it.  Each  and  all  of  these  may 
be  gentle,  moderate,  or  vigorous.  Some  general  remarks 
will  save  repetition.  1.  All  of  the  single  or  combined 
procedures  should  at  first  be  begun  moderately,  then 
gradually  increased  in  force  and  frequency  to  the  fullest 
extent  desirable,  and  should  end  gradually  as  begun.  2. 
The  greatest  extent  of  the  hands  and  fingers  of  the  ma- 
nipulator, consistent  with  ease  and  efficacy  of  movement, 
should  be  adapted  to  the  surface  worked  upon,  in  order 
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that  no  time  shall  be  lost  by  working  with  the  ends  of  the 
fingers,  or  with  one  portion  of  the  hands,  when  all  the  rest 
might  be  occupied.  3.  The  manipulator,  if  too  near  tlie 
patient,  will  be  cramped  in  his  movements ;  if  he  is  too 
far  away,  they  will  be  laoldng  in  energy,  indefinite,  and 
superficial.  4.  The  patient  should  be  in  an  easy  and 
comfortable  position,  with  joints  midway  between  flexion 
and  extension,  in  a  well-ventilated  room,  at  a  tempera- 
ture of  70°  to  75°  F.  Any  sensations  of  tickling  will  soon 
disappear  when  firm,  steady,  deep  kneading  is  employed. 
5.  The  directions  of  these  procedures  usually  should  be 
from  the  insertion  to  the  origin  of  the  muscles,  from  the 
extremities  to  the  trunk,  in  the  direction  of  the  returning 
currents  of  blood  and  lymph,  unless  there  be  a  plug  in  a 
vein.  6.  What  constitutes  the  dose  of  massage  is  to  be 
determined  by  the  force  and  frequency  of  the  manipula- 
tions, and  by  the  length  of  time  during  which  they  are  em- 
ployed, considered  with  regard  to  their  effect  upon  the 
patient;  in  other  words,  the  reaction  must  be  studied. 
A  good  manipulator  will  do  more  in  fifteen  minutes  than 
a  poor  one  in  an  hour,  just  as  an  old  mechanic  working 
deliberately  will  accomplish  more  than  an  inexperienced 
one  working  furiously. 

In  using  friction  upon  the  limbs,  after  the  strong  up- 
ward stroke,  the  hand  should  return  gently  grazing  the 
surface,  so  as  to  impart  a  soothing  sensation ;  it  should  not 
press  upon  the  parts  so  vigorously  as  to  retard  the  currents 
pushed  along  by  the  upward  stroke ;  and  thus  a  saving  of 
time  and  effort  will  be  gained.  The  manner  in  which  a  car- 
penter uses  his  plane  represents  this  to-and-f  ro  movement 
very  well.  Six  to  a  dozen  or  more  of  these  up-strokes  and 
as  many  returning  may  be  used  at  a  time,  according  to  the 
effect  desired.  On  the  hands  and  feet  the  friction  may 
be  done  in  a  rectilinear  manner,  parallel  to  the  long  axis 
of  tlie  limb,  and  on  the  arms  and  legs  it  can  be  used  not 
only  in  straight  lines  but  also  by  long  oval  strokes  ex- 
tending from  joint  to  joint,  the  strong  stroke  up,  the 
light  one  returning.  It  is  well  to  begin  these  stroltes  on 
the  inner  side  of  both  arms  and  legs  so  that  the  larger 
superficial  and  deep  vessels  may  first  be  emptied,  as  this 
makes  room  for  tlieir  tributaries  to  pour  their  contents 
into  them.  From  the  base  of  the  skull  to  the  spine  of 
the  scapula  forms  a  well-bounded  region  for  downward 
and  outward  semicircular  friction ;  and  from  the  spine  of 
the  scapula  to  the  base  of  the  sacrum  forms  another  sur- 
face over  which  one  hand  can  sweep  in  downward  and 
outward  strokes,  alternating  with  those  of  the  hand  at 
work  upon  the  shoulder,  the  patient  for  this  purpose 
lying  on  the  opposite  side.  The  application  of  friction 
to  the  hip  should  be  done  in  an  upward  direction  with 
alternate  strokes  from  the  insertion  to  the  origin  of  the 
glutei ;  to  the  chest,  from  the  insertion  to  the  origin  of 
the  pectoral  muscles ;  and  to  the  abdomen,  from  the  right 
iliac  fossa  in  the  direction  of  the  ascending  transverse 
and  descending  colon.  Friction  over  the  stomach  should 
be  upward  and  inward  from  the  left  side,  and  over  the 
liver,  up  and  in  from  the  right  side. 

For  manipulation  or  kneading  the  same  division  of 
surfaces  and  direction  of  working  should  be  made  as  for 
friction ;  and  it  is  a  very  good  rule,  but  not  an  absolute 
one,  that  stroking  and  kneading  should  alternate.  Adapt- 
ing as  much  as  possible  of  hands  and  fingers  to  the  part 
to  be  masseed,  making  three  manipulations  and  passing 
three  times  over  a  surface,  as  from  wrist  to  elbow,  consti- 
tute a  very  good  plan ;  then  half  a  dozen  strokes  should 
be  made,  and  so  on.  The  grasps  should  alternate,  one 
hand  contracting  as  the  other  relaxes,  and  the  advance 
on  new  territory  should  be  such  as  to  permit  of  the  hand 
overlappping  one-half  of  what  was  masaeed  at  the  pre- 
vious grasp.  For  this  purpose  the  two  hands  may  en- 
circle a  limb,  one  slightly  in  advance  of  the  other;  or  a 
single  group  of  muscles  may  be  masseed  at  one  time  Dy 
alternate  squeezes  with  each  hand. 

For  manipulation  of  the  back  we  have  the  patient  lie 
on  one  side  as  for  friction,  and  then,  while  steadying  the 
head  with  one  hand  pressed  against  the  temporal  region, 
we  make  the  fingers  of  the  other  work  vigorously  from 
the  median  line  upward  and  outward  toward  the  inser- 


tion of  the  muscles  at  the  base  of  the  skull.  The  direc- 
tion of  the  manipulations  on  the  rest  of  the  back  should 
generally  be  downward  and  outward  from  the  spine  in 
graceful  curves,  and  on  the  hip  upward  and  outward, 
the  two  hands  alternating  in  the  same  direction.  On 
large  people  with  very  firm  tissues,  one  hand  should 
often  be  reSnforced  by  placing  the  other  upon  it,  the 
masseinej  thus  being  done  with  all  the  strength  that  can 
be  put  forth.  Tlie  force  used  here  and  elsewhere  must  be 
carefully  graduated  so  as  to  allow  the  patient's  tissues  to 
glide  freely  over  each  other;  for  if  it  be  too  great  the 
movement  will  be  frustrated  by  the  compression  and  per- 
haps bruising  of  the  patient's  tissues ;  if  it  is  too  light  the 
manipulator'sfingers  will  slip;  and  if  glidingwith  strong 
compression  be  used  the  skin  will  be  chafed.  In  order  to 
avoid  this  last  objection,  which  is  almost  a  universal 
error,  greasy  substances  are  employed,  so  that  would-be 
masseurs  may  rub  without  injuring  the  skin.  Wlien  the 
skin  is  cold  and  dry,  or  cold  and  moist,  and  insufficiently 
nourished,  as  in  certain  fevers  and  other  morbid  condi- 
tions, there  is  no  doubt  of  the  value  of  inunction ;  but  no 
special  skill  is  required  to  do  this.  Removal  of  hair  is 
also  unnecessary ;  for  massage  can  be  done  as  effectually 
on  the  head  as  on  any  other  part. 

On  the  chest  and  abdomen  the  same  general  direction 
will  be  observed  for  manipulation  as  for  friction,  but  the 
pressure  will  be  more  gentle  than  on  the  back  ard  limbs, 
as  the  tissues  here  will  not  tolerate  being  so  strongly 
squeezed.  On  the  chest,  alternate  circular  kneading  may 
be  done  with  one  hand  on  each  side ;  or  one  side  may  be 
done  with  both  hands,  one  at  the  upper,  the  other  at  the 
lower  pait,  the  direction  of  the  circular  kneading  being 
down,  in,  out.  On  the  abdomen,  firm,  deeiJ  kneading  is 
usually  best  in  the  direction  of  the  colon,  the  greatest 
force  being  used  with  the  heel  of  the  hand  on  the  side  of 
the  abdomen  next  the  operator,  and  on  the  other  side  the 
strongest  manipulation  being  made  with  the  fingers, 
care  being  taken  to  avoid  the  frequent  and  disagreeable 
mistake  of  pressing  at  the  same  time  on  the  anterior  parts 
of  the  pelvis. 

Percussion,  often  useful  for  relaxed  muscles,  may  be 
done  in  a  variety  of  ways.  In  the  order  of  their  impor- 
tance they  are  as  follows:  1.  With  the  ulnar  borders  of 
the  hands  and  fingers.  2.  The  same  as  the  first,  but  with 
the  fingers  separated.  3.  With  the  tip  ends  of  the  fingers 
united.  4.  With  the  palms  of  the  hands.  5.  With  the 
ulnar  borders  of  the  fists.  6.  With  the  palms  of  the 
hands  held  in  a  concave  manner  so  as  to  compress  the  air 
while  striking.  The  blows  should  be  smart,  quick,  and 
springy,  and  usually  with  the  ulnar  borders  of  the  hands 
directed  transversely  to  the  muscular  fibres ;  except  in  the 
case  of  the  back,  which  may  not  only  be  percussed  with 
the  hands  at  right  angles  to  it  while  the  patient  lies  face 
down,  but  also  still  more  effectually  when  the  patient 
stands  slightly  bent  forward  so  as  to  put  the  dorsal 
muscles  on  the  stretch.  The  hands  of  the  percussor  are 
then  most  easily  held  parallel  to  the  spinal  column,  and 
can  rapidly  strike  the  muscles  on  each  side  of  it,  causing, 
we  have  every  reason  to  suppose,  a  vibratory  effect  as 
when  the  string  of  a  bow  is  struck.  Moreover,  in  this 
position,  the  muscles,  being  tense,  protect  the  transverse 
processes  from  the  impact  which  the  blows  communicate 
to  the  roots  of  the  nerves  as  they  emerge  from  the  inter- 
vertebral foramina,  and  the  vibratoj-y  effect  of  this  upon 
the  distribution  of  the  nerves  is  perceived  as  a  peculiarly 
delightful  and  agreeable  thrill. 

Remedial  movements,  wrongly  called  medical  gym- 
nastics, have  been  more  fully  than  clearly  described  in 
books  on  "Movement  Cure."  According  to  the  descrip- 
tions of  them  which  I  have  read  the  patients  would  have 
to  be  made  for  the  movements  rather  than  the  movements 
adapted  to  the  patients.  Passive  movements  should  be 
given  to  parts  which  the  patient  cannot  move ;  assistive 
movements  when  the  patient  can  do  but  a  part  and  not 
the  whole  of  a  movement ;  resistive  movements,  when  the 
patient  is  strong  enough  to  oppose  resistance  for  the  pur- 
pose of  cultivating  increase  of  strength.  Much  learned 
nonsense  has  of  late  been  written  about  various  move- 
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ments  and  tliese  have  been  given  the  names  of  their  ad- 
vocates. The  truth  simply  amounts  to  this:  find  out 
what  the  patient  can  do  and  gradually  increase  this  in 
such  a  manner  as  to  invigorate  and  not  fatigue.  The 
inventive  genius  of  any  one  may  thus  be  called  into  play. 
Except  in  the  case  of  relaxed  joints  passive  motion  should 
be  employed  in  the  treatment  of  joints  which  have  been 
too  long  at  rest  until  a  degree  of  resistance  is  exerted  by 
the  patient  which  is  perceptible  to  the  manipulator;  for 
this  is  the  only  way  in  which  we  can  know  that  the  nat- 
ural attachments  of  the  joints  are  being  acted  upon. 
Resistive  movements  are  of  two  kinds :  those  which  the 
patient  can  make  against  the  efforts  of  the  operator,  and 
tliose  which  the  operator  overcomes  while  the  patient  re- 
sists, as  when  a  group  of  muscles  is  voluntarily  contracted 
and  then  pulled  out  into  extension  against  the  patient's 
resistance.  The  former  have  been  called  double  concen- 
tric, the  latter  double  eccentric  by  some  eccentric  indi- 
viduals. When  muscles  are  very  weak,  and  it  seems 
desirable  to  exercise  them,  it  is  better  that  they  should 
first  be  contracted  to  their  utmost,  for  then  they  can  put 
forth  much  more  strengtli  in  resisting  extension  than 
they  could  in  passing  from  relaxation  to  contraction. 
Most  frequently,  however,  it  will  be  necessary  to  make 
resistance  against  the  contraction  of  the  patient's  mus- 
cles, and  then  the  opposing  force  should  be  kept  care- 
fully and  instinctively  within  the  limits  of  the  patient's 
strength,  so  that  lie  may  not  recognize  any  weakness; 
and  this,  with  all  the  other  procedures,  should  stop  short 
of  fatigue,  at  least  such  fatigue  as  is  not  soon  recov-  ■ 
ered  from.  To  resist  alternately  flexion  and  extension 
is  the  poTis  asinorum  of  manipulators,  and  in  a  long  ex- 
perience of  teaching  massage  I  have  found  but  few  who 
could  learn  to  do  this  well,  and  many  who  could  not 
learn  to  do  it  at  all.  Many  a  patient  who  has  recovered 
from  an  old  inj  ury  is  still  as  much  incapacitated  as  ever, 
from  the  fact  that  his  latent  energies  can  be  discovered 
and  cultivated  for  greater  use  only  in  this  manner. 

Midway  between  passive  and  resistive  movements  in 
the  course  of  certain  recoveries  come  assistive  movements. 
They  are  but  little  understood  and  seldom  used,  the  pa- 
tient being  ci'edited  with  complete  loss  of  the  power  of 
motion.  For  instance,  in  the  absence  of  completely  and 
permanently  disabling  injury  or  disease,  let  it  be  sup- 
posed that  the  deltoid  has  but  one-half  the  requisite 
strength  to  elevate  the  upper  arm.  So  far  as  any  use  is 
concerned,  this  is  practically  the  same  as  if  no  power 
of  contraction  were  left  in  the  muscle.  But  if  only  the 
other  half  of  the  impaired  vigoff  be  supplied  by  the  care- 
fully graduated  assistance  of  the  manipulator,  the  re- 
quired movement  will  take  place ;  and  in  some  cases  if 
this  be  regularly  persisted  in,  together  with  manipula- 
tion and  liercussion  of  the  faulty  muscle,  more  vigorous 
contraction  will  be  gained,  and  by  and  by  the  patient 
will  exert  three-fourths  of  the  necessary  strength,  and 
later  the  whole  movement  will  be  done  without  aid ;  and 
as  strength  increases,  even  resistance  may  be  opposed  to 
the  movement.  The  importance  of  these  measures  can 
hardly  be  overestimated  in  cultivating  the  strength  of 
weakened  muscles,  while  at  the  same  time  we  find  out 
how  much  they  can  be  used.  Still  another  kind  of 
movement  deserves  mention  here,  namely,  vigorous  pas- 
sive motion  with  a  view  of  breaking  up  adhesions  in  and 
around  joints.  It  is  the  secret  of  success  and  of  failure 
of  people  who  call  themselves  "  bone-setters. " 

Physiological  Effects  of  Massage. — The  pressure 
of  massage  exerts  a  simultaneous  influence  upon  all  the 
tissues  within  its  reach — upon  skin,  fascias,  muscles, 
blood-vessels,  lymphatics,  and  nerves. 

Skin. — Tough,  flexible,  and  elastic  as  the  skin  should 
be  in  Its  natural  condition,  owing  to  the  white  fibrous 
and  elastic  tissues  entering  into  its  composition,  it  is  ren- 
dered none  the  less  so  by  a  prolonged  course  of  massage. 
While  it  becomes  softer,  more  supple,  and  finer  under  mas- 
sage, it  also  at  the  same  time  becomes  more  tough,  flexible, 
and  elastic,  so  that  whereas  at  the  beginning  of  massage 
it  could  scarcely  be  pinched  and  grasped  without  pain, 
latei  on,  the  patient  will  almost  allow  himself  to  be  lifted 


up  by  the  skin  like  one  of  the  agile  domestic  animals; 
thus  showing  a  marked  change  in  the  sensibility  of  these 
parts.  The  soothing  effect  of  gentle  stroking  is  familiar 
to  every  one,  and  the  analgesic  or  agreeably  benumbing 
influence  which  follows  vigorous  pinching  is  also  well 
known.  These  peculiarities  can  often  be  utilized  in 
gradually  approaching  painful  places  which  could  not 
have  been  directly  pressed  upon. 

Muscles. — After  massage  muscles  are  more  supple  and 
comfortable,  have  greater  power  of  endurance,  and  re- 
spond more  readily  to  the  will,  to  the  faradic  and  to  the 
galvanic  current  than  they  did  before.  When  fatigued 
they  recover  more  rapidly  under  massage  than  they  do 
under  the  influence  of  rest  alone,  and  are  capable  of  doing 
about  twice  as  much  work  as  they  can  after  resting  for 
the  same  length  of  time.  Dr.  Zabludowski,  professor  of 
massage  at  the  University  of  Berlin,  found  the  effects  of 
general  massage  on  healthy  people  to  be  an  elevation  of 
the  functions  of  life  in  general,  and  with  an  improved 
frame  of  mind  were  associated  easier  movements  of  body, 
increase  of  muscular  strength,  greater  appetite,  more 
vigorous  and  regular  action  of  the  large  intestines,  and 
more  profound  and  refreshing  sleep.  Professor  Mag- 
giora,  of  the  University  of  Turin,  by  an  interesting  and 
accurate  series  of  experiments,  has  demonstrated  the  re- 
storative effects  of  massage  upon  his  own  muscles  when 
fatigued  and  weakened  bj'  physical  or  mental  labor,  by 
electricity,-  by  hunger,  by  loss  of  sleep,  and  by  slight 
fever.  For  this  purpose  the  fatigue  curves  of  the  right 
and  left  middle  fingers  were  taken  in  maximum  volun- 
tary flexion  every  two  seconds,  the  weight  employed 
being  one  of  3  kgm.  The  average  results  showed  that 
the  muscles  concerned  in  this  movement  could  do  about 
twice  as  much  work  after  a  few  minutes  of  massage 
as  they  could  without.  When,  however,  the  brachial 
artery  was  compressed  and  the  supply  of  blood  shut  off, 
massage  had  no  effect  at  all.  Of  the  three  principal 
forms  of  massage,  friction  and  percussion  were  much 
alike  in  the  restorative  effects  produced  by  each,  while 
petrissage,  or  kneading,  had  a  much  greater  influence  than 
either  of  the  others.  When  all  three  were  used,  the 
greatest  effect  was  obtained.  As  to  the  effects  gained 
by  the  length  of  time  during  which  the  massage  was 
used,  he  found  that  a  period  of  five  minutes  for  the  finger 
and  for  the  forearm,  brought  forth  a  greater  capability  of 
work  than  when  the  massage  was  employed  for  either  a 
longer  or  a  shorter  time.*  I  have  always  maintained 
that  manipulation,  kneading,  or  petrissage  is  of  more 
value  than  all  the  other  procedures  of  massage  put  to- 
gether. 

Flow  of  Blood  and  Lymph.— When  the  contraction  and 
relaxation  of  muscles  no  longer  take  place,  the  circulation 
languishes  and  then  the  assistance  of  massage  may  be  in- 
valuable ;  for  by  upward  friction  and  deep  manipulation 
the  veins  and  lymphatics  are  mechanically  emptied,  the 
blood  and  lymph  are  pushed  along  more  rapidly  by  the 
ms  a  iergo  of  the  massage,  and  these  fluids  cannot  return 
toward  the  extremities  by  reason  of  the  valvular  folds 
on  the  internal  coats  of  their  vessels.  More  space  is  thus 
created  for  the  returning  currents  coming  from  beyond 
the  region  masseed,  and  the  suction  power  induced  at  the 
same  time  adds  another  accelerating  force  to  the  more 
distal  currents.  The  effect  may  well  be  likened  to  the 
combined  influence  of  a  suction  and  a  force  pump,  and  in 
people  who  are  not  too  fat  the  superficial  veins  can  be 
seen  collapsing  and  filling  up  again  as  their  contents  are 
pushed  along  by  the  hands  of  the  masseur.  In  this  way 
the  collateral  flow  in  the  deeper  vessels,  as  well  as  the 
more  distal  stream  in  the  capillaries  and  arterioles,  is  ac- 
celerated and  the  engorgement  relieved.  One  would 
naturally  suppose  that  the  blood  in  the  larger  arteries 
would  thus  be  interrupted.  But  herein  comes  an  addi- 
tional advantage  to  aid  the  circulation ;  for  the  compression 
being  but  momentary  causes  a  dilatation  of  the  arteries 
from  an  increased  volume  of  blood  above  the  parts  pressed 
upon,  and,  as  soon  as  the  pressure  is  removed,  this  ac- 

*  Archlvlo  Italiano  01  Blologla,  tome  xvl. 
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cumulation  rushes  omvard  with  greater  force  and  rapid- 
ity in  consequence  of  the  force  of  the  heart's  action  and 
the  resiliency  of  the  arteries  acting  upon  the  accumulated 
volume  of  blood.  Gentle  upward  stroking,  though  sooth- 
ing, is  a  mild  Irritant,  in  a  physiological  sense,  of  the 
superficial  vessels,  causing  a  narrowing  of  their  calibre 
and  a  stronger  and  swifter  current  in  them  by  reason  of  its 
stimulating  influence  on  their  muscular  coat  and  vaso-mo- 
tor  nerves.  But  let  centripetal  stroking,  or  any  other  form 
of  massage,  be  continued  for  a  suiBcient  length  of  time, 
or  become  stronger,  and  hyperaomia  will  result,  indicating 
relaxation  of  the  vascular  walls  due  to  over-excitation  or 
exhaustion  of  the  tone  of  their  muscular  coat  and  vaso- 
motor nerves.  Retardation  is,  however,  obviated  by  the 
mechanical  effect  of  the  massage  pushing  along  the  re- 
turning current.  By  reason  of  the  fact  that  more  blood 
passes  through  regions  masseed,  there  will  be  an  increase 
in  the  interchange  between  the  blood  and  the  tissues ;  and 
thus  the  work  done  by  the  circulation  will  be  greater  and 
the  share  borne  by  each  factor  less. 

Dr.  Brunton  has  shown  by  means  of  a  glass  tube  in- 
serted into  a  blood-vessel  that  the  blood  passes  three  times 
more  rapidly  through  a  part  while  it  is  being  masseed  than 
when  it  is  not.  The  fact  that  the  peripheral  circulation 
is  thus  helped  along  in  so  appreciable  a  degree  lessens  the 
work  of  the  heart  in  pumping  it  around,  and  makes  it  easy 
to  understand  why  massage  is  so  useful  in  nearly  all  forms 
of  cardiac  trouble.  Dr.  J.  K.  Mitchell  has  found  that  in 
many  cases  after  massage  there  was  a  great  increase  in  the 
number  of  red  globules  and  of  the  haemoglobin  also.  Dr. 
Oliver,  of  London,  has  pointed  out  that  any  influence 
causing  rise  of  blood  pressure  would  slightly  concentrate 
the  blood.  In  view  of  Mosso's  discovery  that  when  the 
blood  of  a  fatigued  animal  is  injected  into  another  at 
rest,  symptoms  of  fatigue  are  induced  in  the  latter,  it  is 
not  unlikely  that  when  massage  is  applied  to  a  fatigued 
person  the  blood  of  this  individual  resumes  the  condition 
of  that  which  it  has  when  he  is  rested,  for  massage  cer- 
tainly dispels  fatigue,  often  very  quickly. 

In  all  the  experiments  which  have  been  made  m  dogs 
for  the  purpose  of  determining  the  rapidity  of  flow  of  the 
lymph  stream— by  the  insertion  of  a  glass  tube  either 
into  the  thoracic  duct  or  into  the  large  lymph  vessel 
which  accompanies  the  saphenous  vein— it  was  found 
that  the  activity  of  the  flow  was  greatly  increased  by 
means  of  massage  and  passive  motion,  much  more  so 
than  when  galvanism  was  used;  and  it  was  also  observed 
that  in  cases  of  inflammation  the  flow  was  much  more 
abundant  than  it  was  from  healthy  parts. 

Upon  the  nerwus  system  as  a  whole,  massage  usually 
exerts  a 'peculiarly  delightful  and  at  the  same  time  de- 
cidedly sedative  and  tonic  effect.  While  it  is  being  done, 
and  often  for  hours  afterward,  those  who  submit  to  it  are 
in  a  blissful  state  of  repose;  they  feel  in  a  short  time  as 
if  they  were  enioving  a  long  rest,  or  as  if  they  had  ]ust 
returned  from  a  refreshing-  vacation;  it  makes  optimists 
of  them  for  the  time  being.  An  aptitude  for  rest  or  for 
work  generally  follows.  Those  who  submit  to  this  treat- 
ment Ixpericnce  a  sense  of  relief  from  the  apprehensions 
which  previously  distressed  them.  No  unpleasant  after- 
effects ever  follow  the  judicious  employment  of  massage. 
Through  the  medium  of  the  central  nervous  system  the 
effects  of  even  a  local  massage  are  radiated  or  reflected 
throughout  the  body,  thus  acting  as  a  nervous  and  vascu- 
lar revulsive.  The  transmitted  and  reflected  influences  of 
massage  are  as  extensive  as  the  distributions  and  connec- 
tions of  the  sensitive  nerves  that  are  accessible  to  its  im- 
pressions. From  mechanical  impressions  like  massage 
upon  sensitive  nerves  in  their  connections  with  otner 
sensitive  nerves  we  may  expect  to  get  modifications  ot 
sensation;  through  the  connections  of  sensitive  nerves 
with  motor  nerves  we  may  expect  to  see  an  inttuence 
exerted  upon  motion;  and,  finally,  through  the  relations 
which  the  nerves  directly  affected  by  massage  bear  to 
secretory  and  inhibitory  nerve  fibres,  we  may  also  ex- 
pect that  this  therapeutic  procedure  will  cause  changes 
to  take  place  in  the  functions  of  secretion  and  nervous 
inhibition. 


The  Difpeeent  Diseases  in  which  Massage  May 
BE  Employed  to  Advantage. 

Neurasthenia. — If  space  permitted  I  could  report  cases 
sufficient  to  prove:  1.  That  massage  induces  sleep. 

2.  That  even  when  it  is  applied  in  the  forenoon  the 
soporific  effects  may  not  disappear  before  bedtime; 
though  in  general  the  later  in  the  day  it  is  used  for  pro- 
moting sleep  the  better. 

3.  When  massage  is  administered  in  the  forenoon  the 
development,  at  some  later  period  of  the  day,  of  a  dis- 
agreeable feeling  of  drowsiness  and  languor  need  not 
necessarily  interfere  with  sound  sleep  at  night.  Aptitude 
for  rest  or  for  work  generally  follows  massage.  The 
mind  is  clearer  and  in  a  better  condition  for  prolonged 
and  effective  work,  and  the  muscles  do  not  tire  so  soon. 

4.  When  people  are  wakeful  after  massage  they  are 
not  likely  to  be  restless  or  to  feel  the  loss  of  sleep  on  the 
following  day. 

5.  Spinal  irritation  is  relieved  or  disappears  under 
massage. 

6.  For  local  neurasthenia  there  is  no  need  of  general 
massage,  unless  the  whole  system  be  secondarily  affected. 

7.  When  affections  have  come  to  a  standstill  under 
massage,  improvement  may  yet  go  on  after  the  manipu- 
lations have  been  discontinued. 

8.  As  a  means  of  improving  the  nutrition  of  nerves  and 
muscles,  and  of  restoring  natural  sensation  and  motion, 
massage  may  succeed  when  other  means  have  failed. 

9.  Deep  massage  without  friction  has  proved,  in  suit- 
able cases,  of  more  value  in  my  hands  than  all  other  forms 
of  massage  put  together. 

10.  Massage  can  be  overdone ;  in  which  event  the  ef- 
fects produced  will  be  the  opposite  of  those  which  follow 
a  moderate  use  of  this  therapeutic  procedure. 

11.  Besides  massage,  carefully  graduated  exercises_  at 
regular  times  are  valuable  accessories  in  the  restoration 
of  motion. 

13.  Massage  is  not  the  only  means  of  treatment  for 
neurasthenia.  Its  selection  is  usually  decided  upon  aftei 
the  failure  or  the  exhaustion  of  every  other  means. 

Writer's   Gramp  and  Allied  Affeotions.— Overuse   of 
nerves  and  muscles,  especially  in  fine  work  requiring  a 
high  degree  of  delicate  co-ordination  of  voluntary  im- 
pulses and  individual  movements,  as  in  writing,  sewing, 
knitting,  watch-making,  playing  the  piano,  harp  or  violin, 
gives  rise,  especially  in  those  who  are  somewhat  neuras- 
thenic, to  disorders  similar  to  the  affection  known  as 
writer's  cramp.     So  does  also,  but  less  frequently,  ex- 
cessive use  of  muscles  in  heavier  occupations,  such  as 
painting,   telegraphing,   tailoring,    shoemaking,   black- 
smithing,  and  milking,  occasion  like  disturbances  of  sen- 
sation and  motion.     The  predominating  symptoms  may 
be  of  a  spastic,  tremulous,  or  paralytic  form,  accompanied 
by  extreme  fatigue,  pain,  formication,  hyperaesthesia  or 
anesthesia,  and  thrills  like  electricity.     There  may  be 
partial  or  total  inability  to    perform  the  accustomed 
movements;  if  they  be  attempted  for  but  a  few  minutes 
the  symptoms  named  may  arise.     The  spasm  may  affect 
either  the  flexors  or  the  extensors ;  there  may  be  rigidity 
or  contraction  of  the  muscles,  local  or  general  tremor. 
No  two  cases  are  exactly  alike,  as  these  symptoms  are 
variously  combined.     As  a  rule,  they  develop  only  when 
an  attempt  is  made  to  resume  the  work  that  brought  them 
on  while  for  all  other  purposes  the  hands  and  arms  are  a,s 
good  as  ever.     Recent  and  slight  cases  are  almost  invari- 
ably cured  by  massage  and  suitable  exercises.     But  it  is 
quite  otherwise  with  those  of  long  standing,  unless  the 
physician  can  discover  some  causal  objective  points— 
such  as  neuritis,  a  painful  scar,  or  bad  writing  materials 
—the  removal  of  which  would  expedite  recovery. 

Chorea.— Encouraging  success  has  attended  the  syste- 
matic use  of  massage  and  gymnastics  in  chorea.  It  is  gen- 
erally agreed  that  the  seat  of  the  malady  is  for  the  most 
part  in  the  brain,  though  the  spinal  cord  and  peripheral 
nerves  may  share  in  the  disorder,  which  is  of  such  a  na- 
ture as  to  weaken  the  force  of  the  nervous  system  with- 
out destroying  it.    Recent  investigations  seem  to  show 
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that  the  erratic  movements  are  due  to  organic  change  in 
the  brain  and  spinal  cord.  Tliat  tliese  have  been  benefited 
or  cured  by  massage  is  strong  proof  of  its  far-reaching 
and  powerful  influence,  extending  from  periphery  to 
centre.  Rest,  massage,  and  abundance  of  easily  digested 
food  have  proved  successful  in  the  early  or  acute  stage ; 
and  in  the  decline  of  the  malady,  when  slight  irregular 
movements  still  linger,  massage,  exercise,  and  calisthenics 
have  done  well.  In  1847  Laisne,  of  Paris,  treated  one 
hundred  and  eight  cases  of  chorea  by  means  of  massage 
with  almost  iavariably  good  results.  Drs.  Goodhart  and 
Phillips,  of  London,  have  treated  a  number  of  acute  cases 
of  chorea  by  massage,  suitable  nourishment,  and  rest,  and 
the  advantages  proved  to  be  that  when  the  massage  was 
carefully  performed,  flabby  and  thin  muscles  became 
plump  and  firm.  Marked  improvement  was  observed  in 
every  case  in  the  rapid  subsidence  of  all  the  more  violent 
movements ;  in  improved  circulation  and  warmth  of  the 
extremities;  in  the  pulse  becoming  more  regular;  in  the 
patients  sleeping  soundly  after  the  massage ;  and  in  their 
decided  increase  in  weight.  The  massage  was  given  for 
fifteen  minutes,  twice  daily. 

Neuralgia  and  Neuritis. — ^In  neuralgias  of  mild  form, 
and  in  what  seem  to  be  the  Incipient  stages  of  more  se- 
vere attacks,  as  well  as  in  old  cases,  in  which  every  other 
remedial  measure  has  been  tried  in  vain,  massage  often 
yields  favorable  results.  Used  between  the  paroxysms  of 
severe  neuralgic  pains,  it  generally  lengthens  the  intervals 
between  these  attacks  and  lessens  their  severity.  Pain 
arising  from  disturbance  in  tlie  central  nervous  system  is 
frequently  relieved  by  massage.  In  cases  of  peripheral 
neuralgia  when  the  affected  nerves  can  be  reached,  mas- 
sage may  be  expected  to  produce  still  better  results.  In 
well-marked  degeneration  of  nerves,  and  when  pain  is 
dependent  upon  mechanical  pressure  that  cannot  be  re- 
moved, we  should  naturally  not  expect  any  result. 

The  late  Dr.  Symons  Eccles,  of  London,  has  treated 
successfully  a  number  of  cases  of  acute  sciatic  neuritis 
occurring  in  previously  healthy  people  by  means  of  mas- 
sage, position,  and  rest.  The  massage  consisted  of  ef- 
fleurage,  kneading,  and  percussion,  and  in  the  intervals 
the  leg  was  suspended  in  a  Salter  swing,  as  this  was  the 
only  position  that  afforded  rest.  Prof.  Max  Schuller,  of 
Berlin,  prefers  massage  to  any  other  means  in  tlie  treat- 
ment of  sciatica.  Of  fifteen  cases  that  were  dealt  with 
from  the  first  by  massage,  he  found  that  the  severe  pains 
soon  abated,  becoming  less  even  after  a  severe  and  painful 
massage.  When  they  recurred  they  were  less  severe, 
and  gradually  they  disappeared  altogether.  It  required 
eighteen  days  on  an  average  for  cure.  We  seldom  hear 
of  massage  being  tried  in  acute  neuritis  in  the  United 
States. 

Affections  of  the  Central  Nervous  System. — 
When  paralysis  of  central  origin  has  come  on  suddenly, 
I  prefer  to  abstain  from  the  use  of  massage  until  the  per- 
turbation in  general  has  subsided  and  the  patient  has 
become  somewhat  accustomed  to  his  unnatural  condition. 
But  in  the  mean  time,  while  we  are  thus  waiting  to  spare 
the  nerve  centres  any  supposed  extra  commotion,  the 
peripheral  pathological  changes  are  gaining  ground. 
These  are :  interference  with  the  supply  and  return  of 
the  circulation  owing  to  the  accelerating  influences  of 
muscular  contraction  and  relaxation  being  absent  or  di- 
minished; and,  as  a  result  of  this,  variations  of  tem- 
perature, and  passive  hypersemia  and  ischsemia ;  hyper- 
trophy of  interstitial  connective  tissue,  with  subsequent 
cicatricial  retraction,  giving  rise  to  contractures  and 
atrophy  of  muscular  fibres ;  formation  of  adipose  tissue 
and  fatty  degeneration ;  in  a  word,  vaso-raotor  and  trophic 
disturbances.  These  are  all  rational  indications  for  the 
use  of  massage,  either  as  a  preventive  of  such  changes 
or  as  a  palliative  of  them  when  they  have  occurred.  But 
if  the  nerve  centres  are  impaired  beyond  recovery,  or  sec- 
ondary pathological  changes  have  already  taken  place, 
the  prospect  of  recovery  cannot  be  encouraging.  My 
own  experience  with  massage  in  a  number  of  cases  of 
paralysis  may  be  briefly  stated  by  saying  that  in  the 
absence  of  severe  pain,  obstinate  contracture,  or  tonic 


spasm  this  agent  has  proved  useful  in  improving  the  cir- 
culation, temperature,  and  comfort  of  the  parts  affected. 
When,  in  paralysis  of  spinal  or  cerebral  origin,  recovery 
has  followed  under  manipulation,  I  have  always  hitherto 
assumed  that  the  central  disturbance  had  entirely  passed 
away  and  that  the  force  of  habit  was  the  main  factor  in 
perpetuating  the  external  manifestations  of  inaction. 
But  the  more  recent  experiences  and  opinions  of  Dr. 
Zabludowski,  professor  of  massage  at  the  Univei-sity  of 
Berlin,  and  of  others  well  qualified  to  judge,  teach  us 
that  it  is  possible  by  means  of  massage  and  gymnastics 
to  educate  other  parts  of  the  brain  and  spinal  cord,  by 
arousing  psychomotor  impulses  in  the  formation  of  new 
associations  and  combinations,  to  take  the  place  of  the 
injured  ones.  It  therefore  seems  no  longer  necessary  to 
regard  paralysis,  of  either  central  or  peripheral  origin, 
from  the  hopeless  point  of  view  that  we  formerly  did. 

However  that  may  be,  when  the  causative  conditions 
have  ceased,  paralyzed  muscles  will  not  at  once  resume 
their  former  natural  condition.  Massage,  passive  and  re- 
sistive movements,  restore  them  to  a  sense  of  existence, 
enable  them  to  recognize  the  power  they  still  possess,  and 
educate  this  to  a  higher  degree,  and  at  the  same  time 
such  treatment  affords  the  only  means  of  judging  of  the 
capabilities  of  the  patient  and  of  telling  him  how  to  use 
them.  Sometimes  the  patient  will  make  better  motion 
against  resistance  than  without  it.  This  setms  to  give  a 
sense  of  support  and  consciousness  of  power.  Interlock- 
ing the  fingers  of  one  hand  with  the  other,  so  that  the 
well  arm  can  raise  the  paralyzed  one,  is  a  most  excellent 
device,  encourages  the  patient,  and  educates  the  unim- 
paired centres  to  supplement  the  deficiency  of  the  in- 
jured ones. 

Dry  Symmetrical  Gangrene.  —  This  peculiar  malady 
was  first  described  by  Maurice  Raynaud,  a  medical  stu- 
dent in  Paris  in  1863.  Observations  since  then  have  con- 
firmed his  description  of  this  disease,  the  theory  of  which 
is  that  it  is  a  neurosis  characterized  by  great  exaggeration 
of  the  excito-motor  energy  of  the  parts  of  the  spinal  cord 
that  control  vaso-motor  innervation, — the  posterior  and 
lateral  gray  substance,  according  to  Oppenheim. 

If  space  permitted,  cases  of  my  own  and  of  other  prac- 
titioners might  be  narrated  (see  "International  Clinics," 
vol.  iv.,  1901)  which  would  justify  the  following  con- 
clusions : 

1.  When  massage  is  of  benefit  in  Raynaud's  disease, 
it  shows  its  effects  very  quickly. 

2.  These  effects  are  improvement  of  the  circulation 
and  an  increased  suppleness  of  the  parts,  with  a  corre- 
sponding increase  of  the  sense  of  warmth  and  comfort. 

8.  Massage  is  competent  not  only  to  maintaih  and  im- 
prove the  vitality  of  the  tissues,  but  it  may  even  effect 
a  complete  restoration  after  destruction  of  tissue  has 
begun. 

4.  As  the  beneficial  effects  of  massage  in  Raynaud's 
disease  are  of  a  permanent  character,  this  procedure  must 
act  not  only  upon  the  vaso-motor  nerves  of  the  affected 
parts,  but  also  upon  their  central  connections  in  the  brain 
and  spinal  cord. 

Sprains,  Fractures,  Displaced  Semilunar  Cartilages. — 
When  massage  is  employed  sprains  of  all  degrees  of  se- 
verity get  well  in  one-third  of  the  time  ordinarily  required 
in  cases  of  this  nature.  The  sooner  after  the  injury  mas- 
sage is  begun  the  speedier  is  the  recovery.  Friction  and 
manipulation  should  be  used  above  and  below  the  injured 
joint,  which  should  be  gradually  approached  in  this  man- 
ner, and  finally  worked  upon  at  the  same  sitting.  Fract- 
ures unite  more  quickly  when  the  limb  is  masseed  from 
the  first.  The  immediate  advantages  are  reduction  of 
swelling,  pain,  and  spasm ;  the  remote  are  less  weakness, 
pain,  and  stiffness  after  the  bones  have  united. 

Sprains  of  the  knee  are  sometimes  accompanied  by 
derangement  of  its  internal  structures,  known  as  displace- 
ment of  the  semilunar  cartilages  of  the  knee-joint.  If 
space  permitted  I  could  recite  cases  (see  American  Jour- 
nal of  the  Medical  Sciences,  March,  1896)  which  have  oc- 
curred either  in  my  own  practice  or  in  that  of  others, 
which  would  seem  to  justify  the  following  conclusiona; 
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That  It  IS  possible  by  carefully  applied  massage  re- 
sistive movements,  borne  exereises,  and  electricity  so  to 
strengthen  the  muscles  on  the  front  of  the  thigh  the 
fascia?,  ligaments,  and  attachments  of  the  knee-ioint'that 
they  will  safely  hold  a  previously  dislocated  semilunar 
cartilage  without  artificial  support. 

These  conclusions  do  not  apply  to  cases  which  re- 
quire surgical  operations,  although  the  above-mentioned 
combination  of  therapeutic  procedures  might  be  safely 
tried  in  some  cases  before  cutting  into  a  knee-joint.  The 
adoption  of  massage,  however,  is  more  especially  called 
for  after  the  operation.^its  purpose  being  to  restore  motion 
and  strength.  Douglas  Omham. 

MASSANETA  SPRINGS.— Rockingham  County  Vir- 
ginia. ■^ ' 

Post-Office.— Harrisburg.  Hotel  and  cottages 
Access.— Via  Baltimore  and  Ohio  Railroad  to  Harris- 
burg, thence  a  drive  of  four  and  one-half  miles  southeast 
to  the  springs.  This  resort  is  located  in  the  Shenandoah 
Valley,  near  the  Massametten  Mountain,  at  an  elevation  of 
1,350  feet  above  the  sea-level.  The  waters  of  the  springs 
have  been  in  use  for  upward  of  fifty  years,  and  are  still 
extensively  resorted  to  in  the  treatment  of  a  variety  of 
affections.  They  have  been  analyzed  by  Professor  Mal- 
let, of  the  University  of  Virginia,  with  the  following  re- 
sults :  ° 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Calcium  carbonate 12  lo 

Magnesium  carbonate ...!!!!       5  78 

Iron  carbonate 3!l2 

Manganese  carbonate '..',        '43 

Sodium  carbonate .93 

Litbium  carbonate Trace 

Ammonium  cbloride Trace! 

Potassium  cbloride 13 

Potassium  sulphate !09 

Calcium  sulphate 35 

Alumina J3 

Arsenlous  oxide  (in  salt) Trace. 

Pbospborlc  acid Trace. 

Silica 94. 

Organic  matter 40 

Total 24.40 

Carbonic  acid  united  to  carbonates  as  above  to  form  acid  salts. 

8.80  grains. 
Temperature  of  water,  55.7°  F. 

These  waters  are  said  to  be  valuable  in  the  treatment 
of  chronic  malarial  poisoning,  and  the  managers  present 
numerous  testimonials  from  physicians  and  others  attest- 
ing their  virtues.  It  is  reasonable  to  believe,  however, 
that  the  good  effects  observed  have  been  in  a  large  meas- 
ure due  to  the  excellent  climatic  and  sanitary  conditions 
about  the  springs.  The  water  is  an  excellent  chalybeate 
tonic,  and  also  has  diuretic  properties.  It  is  used  com- 
mercially. James  K.  Crook. 

MASSASOIT  SPRING.— Hampden  County,  Massachu- 
setts. 

Post-Offioe. — Springfield.     Restaurant  at  spring. 

Access. ^ — ^Trolley  cars  from  Springfield  run  within  two 
miles  of  the  spring.  The  New  York,  New  Haven  and 
Hartford  Railroad  is  within  three-quarters  of  a  mile,  and 
the  Boston  and  Albany  Railroad  tracks  are  about  two 
miles  away.  The  spring  is  charmingly  located  at  a  point 
about  seven  miles  from  Springfield,  in  a  picturesque  glen 
known  as  the  "Bear  Hole."  It  bubbles  from  the  side  of 
a  bluff  about  70  feet  in  height  and  at  an  elevation  of 
about  350  feet  above  the  level  of  the  sea.  The  spring 
furnishes  about  7,500  gallons  of  water  per  hour,  having 
a  uniform  temperature  of  about  45°  F.  the  year  round. 
With  the  exception  of  a  restaurant  no  buildings  have 
been  erected  for  the  accommodation  of  guests,  who  con- 
sist largely  of  visitors  from  Springfield,  Westfield,  Hol- 
yoke,  Chicopee,  and  other  points  during  the  summer 
months.  The  water  has  been  analyzed  by  Prof.  Charles 
Mayer,  chemist,  with  the  following  result : 


Massage. 
Idastlc. 


One  United  States  Gallon  Contains  : 
Solids. 

Sodium  chloride 

Lime  carbonate 

Magnesium  carbonate  ....'.'. 

Lime  sulphate S 

Silica 25 

Organic  substances. ............'.'.'.'.'.'.'.'..','.'... ra 

Total 


Grains. 
,.  0.36 
..  1.38 
.48 


Traces  of  potash,  Iron,  alumina,  phosphates,  nitrates. 


3.43 


The  water  is  remarkably  free  from  micro-organisms  and 
ammonia,  and  contains  only  a  slight  trace  of  nitrates  It 
closely  resembles  the  waters  of  the  Poland  Spring  in 
Maine.  It  meets  all  the  requirements  of  a  wholesome 
table  water.  It  is  said  to  be  a  great  aid  to  feeble  diges- 
bon  and  to  assist  in  overcoming  obstinate  constipation. 
Ihe  water  has  an  extensive  sale,  and  no  doubt  in  time  a 
■  resort  will  be  established  at  the  spring. 

James  K.  Crook. 

IVtASSENA  OR  ST.  REGIS  SPRINGS.-St.  Lawrence 
County,  New  York. 

Post-Oppicb.— Massena  Springs.     Hotel. 

Access.— Vift  Rochester  division  of  the  Rome,  Water- 
town  and  Ogdensburg  Railroad,  or  via  Massena  Springs 
branch  of  Grand  Trunk  Railroad  to  Massena  Springs 
Station. 

This  is  one  of  the  old-time  resorts  of  the  Empire  State. 
The  springs  are  delightfully  situated  on  the  banks  of  the 
Raquette  River,  a  broad  and  rapid  stream  flowing  into 
the  St.  Lawrence.  The  following  analysis  was  made  as 
long  ago  as  1850  by  Prof.  W.  J.  Craw : 

One  United  States  Gallon  Contains: 

SolWs.  Grains. 

Calcium  hlcarbouate 4  85 

Iron  bicarbonate 49 

Sodium  hyposulphide "  4' 21 

Sodium  sulphate "  '50 

Calcium  sulphate ',  60  oo 

Sodium  phosphate 1 32 

Sodium  chloride .' .'  76i79 

Potassium  chloride I51 

Magnesium  chloride 29.93 

Magnesium  bromide 67 

Sodium  sulphide W,  i]40 

Organic  matter  I  ,,' 

Silicate  of  soda    f ^■'■•J^° 


Total 191.88 

Sulphureted  hydrogen  gas,  5.30  cubic  inches. 

This  analysis  indicates  that  the  water  belongs  to  what 
may  be  termed  the  muriated-calcic-alkaline  sulphureted 
variety,  but  for  ordinary  purposes  the  term  saline-sul- 
phureted  is  sufficient.  The  water  resembles  that  of  Eilsen, 
in  the  principality  of  Schaumburg-Lippe,  but  is  much 
richer  in  chloride  of  sodium.  It  has  been  found  decidedly 
useful  in  dartrous  forms  of  skin  disease,  in  renal  and 
vesical  calculus,  in  catarrh  of  the  bladder,  and  in  other 
affections.     Bathing  facilities  are  ample. 

James  K.  Crook. 

MASTERWORT.    See  mnbelUferm. 

MASTIC. — Mastiche.  "A  concrete  resinous  exuda- 
tion from  Pisiacia  Lentiscus  L.  (fam.  Anacardiaeem) "  (U. 
S.  P.).  This  is  a  graceful  little  tree  with  slender,  brown- 
ish-gray branches,  and  evergreen  pinnate  leaves.  Its 
flowers  are  very  small,  dioecious,  in  erect  axillary  spikes ; 
its  fruit  consists  of  little,  dry,  red  drupes,  about  as  large 
as  cubebs.  Large  resin  canals  exist  just  beneath  the  sur- 
face of  the  thin  bark,  from  which  a  certain  amount  of 
turpentine  exudes  spontaneously.  It  is  widely  distrib- 
uted through  the  Mediterranean  region. 

Mastic  is  a  drug  of  venerable  antiquity,  being  men- 
tioned by  the  early  Greek  and  Latin  writers  upon  medi- 
cine and  natural  history  two  thousand  years  or  so  ago. 
It  has  been  kept  in  use  ever  since,  and  several  hundred 
years  ago  it  entered  into  the  formation  of  numerous  medi- 
cines and  plasters,  and  was  liighly  prized.  It  is  now 
fast  becoming  obsolete,  so  far  as  medicine  is  concerned. 


699- 


IHastlcatlon. 
Mastoid  Operations. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


It  is  collected  in  the  northern  part  of  Scio,  whose  po- 
litical fate  for  centuries  depended  upon  its  importance, 
from  cultivated  (male)  trees  planted  for  the  purpose,  by- 
making  light  incisions  in  the  bark,  through  which  it  flows 
in  little  rounded  tears,  and  on  which  it  slowly  hardens  in 
the  same  shape.  Two  or  three  weeks  after  the  tapping, 
the  collectors  revisit  the  trees  and  collect  the  little  tears 
from  the  bark,  and  from  the  ground,  to  which  some  of 
them  have  fallen.  This  product  is  afterward  sorted,  ac- 
cording to  whiteness,  cleanness,  and  shape,  into  several 
grades,  and  so  sold.  The  best  of  that  which  reaches  us 
is  in  lemon-yellow  tears,  of  the  size  of  a  large  pea  and 
smaller.  The  surface  is  smooth  and  free  from  dust,  by 
which  it  is  distinguished  from  the  dusty  tears  of  sanda- 
rao,  and  the  fracture  is  clear  and  glassy.  Odor  and  taste 
pleasantly  terebinthinous ;  texture  brittle,  but  softening 
in  the  mouth.  Mastic  contains  one  to  two  per  cent,  of  es- 
sential oil,  about  ninety  per  cent,  of  resin,  soluble  in  al- 
cohol, and  ten  of  another  resin  soluble  in  ether,  but  not 
in  alcohol.  Mastic  is  superior  when  fresh,  and  this  is 
determined  by  its  degree  of  plasticity  when  chewed  and 
by  its  higher  solubility  (up  to  ninety  per  cent.) in  benzol. 

The  medicinal  action  of  mastic  is  exactly  that  of  other 
turpentines,  although,  perhaps,  on  a  sightly  milder  scale 
than  the  most  active  of  them ;  that  is,  it  is  a  local  and  renal 
stimulant.  It  has  been,  and  still  is,  in  the  East,  em- 
ployed as  a  sort  of  dentifrice,  and  as  a  temporary  filling 
for  carious  and  aching  teeth.  Out  of  respect  to  old  tra- 
dition it  is  still  used  in  the  Pilules  Aloes  et  Mastiohes  of 
the  Pharmacopoeia,  which  are  one-sixth  mastic.  It  is 
claimed  that  the  addition  of  the  mastic  increases  the  cer- 
tainty and  promptness  of  action  of  the  aloes,  as  of  other 
■cathartics. 

Oil  of  mastic,  of  a  clear  yellow  color,  having  a  specific 
gravity  of  0.858  and  the  characteristic  odor  of  mastic,  is 
an  article  of  commerce. 

Allied  Product.- — Pistache  or  Pistacia  Nuts  are  the 
•seeds  of  Pistacia  mra  L. ,  obtained  chiefly  from  trees  cul- 
tivated in  the  Mediterranean  region.  This  product  has 
no  medicinal  properties,  but  is  extensively  used  as  an  ar- 
ticle of  food  or  flavoring  by  confectioners,  in  honbons  and 
ices.  An  emulsion  may  be  made  by  pounding  the  seeds 
with  sugar  and  water,  after  the  manner  employed  with 
almonds.  This  can  be  used  as  a  pleasant  vehicle  for 
more  active  substances.  Henry  H.  Rusby. 

MASTICATION. — In  order  that  the  digestive  juices 
may  act  rapidly  and  efficiently  upon  the  solid  food,  it  is 
necessary  that  a  large  surface  should  be  exposed  to  their 
.action ;  otherwise  the  time  of  digestion  is  lengthened  and 
the  large  lumps  of  solid  matter  disturb  digestion  both  by 
undergoing  decomposition  and  by  acting  as  mechanical 
irritants  to  the  mucous  surface  which  lines  the  alimen- 
tary canal.  The  necessary  comminution  is  brought 
about  in  the  process  of  mastication  by  the  action  of  the 
jaws  armed  with  their  various  types  of  teeth,  and  assisted 
by  the  muscular  action  of  the  buccinators  and  tongue. 

In  addition  to  being  thoroughly  subdivided  by  masti- 
cation, the  food  is  intimately  admixed  with  the  saliva 
which  is  poured  out  upon  it  during  the  process,  and  so 
is  converted  into  a  soft  semi-fluid  mass  which  can  easily 
be  swallowed.  It  has  also  been  recently  shown  by  Paw- 
low,  that  efl5cient  mastication,  in  some  reflex  fashion, 
greatly  promotes  the  secretion  of  gastric  juice  and  so 
favors  peptic  digestion.  For  the  quantity  of  gastric 
juice  secreted  is  not  nearly  so  great  when  food  is  intro- 
duced into  the  stomach  through  a  gastric  fistula  as  when 
in  the  same  animal  it  is  chewed  and  swallowed  in  (he 
natural  fashion.  Further,  in  an  animal  with  both  an 
■oesophageal  and  a  gastric  fistula,  in  which  the  food  drops 
■out  at  the  oesophagus,  after  being  masticated  and  swal- 
lowed, so  that  none  reaches  the  stomach,  it  is  found  that 
mastication  produces  a  copious  flow  of  gastric  juice. 

For  these  reasons  it  is  obvious  that  efficient  mastication 
is  a  great  adjunct  to  the  process  of  digestion,  and,  al- 
though for  a  time  the  digestive  juices  may  be  able  to 
digest  the  solid  food,  even  when  mastication  is  defective 
and  the  food  is  swallowed  in  lumps,  yet  such  a  defect  in 
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the  preparation  of  the  food  handicaps  the  forces  of  diges- 
tion and  paves  the  way  for  commencing  a  vicious  condi- 
tion of  affairs  which  may  go  from  bad  to  worse  unless 
the  mastication  of  the  food  be  improved. 

The  mouth  and  not  the  stomach  is,  therefore,  the  first 
ground  which  ought  to  be  examined  in  cases  of  indiges- 
tion, and  after  that  has  been,  from  the  mechanical  point 
of  view,  set  in  as  good  order  as  under  the  existing  cir- 
cumstances is  possible,  then  the  habits  of  mastication 
ought  to  be  investigated,  and  the  vicious  practice  of  eat- 
ing in  a  hurry  and  bolting  the  food  in  a  semi-masticated 
condition  should  be  eradicated. 

It  is  interesting  to  observe,  as  was  first  pointed  out  by 
Cuvier,  that  a  constant  relationship  exists  in  different 
classes  of  animals  between  the  nature  of  the  food,  the 
form  of  the  teeth,  and  the  articulation  of  the  jaw.  Thus, 
in  typical  carnivora  the  teeth  are  adapted  for  seizing 
and  lacerating  the  food,  there  are  no  true  grinding  teeth, 
and  accordingly  there  are  no  grinding  movements  of  the 
lower  jaw,  which  articulates  by  a  simple  hinge  joint. 
In  herbivora,  on  the  other  hand,  the  nature  of  the  food 
is  such  that  extensive  pounding  and  grinding  are  re- 
quired, and  hence  the  lower  jaw  is  so  articulated  as  to 
allow  of  extensive  sliding  movements  from  side  to  side. 
In  this  connection,  it  may  be  stated  that  the  articulation 
of  the  lower  jaw  in  man,  not  less  than  his  dental  series 
and  intermediate  length  of  alimentary  canal,  demon- 
strates that  he  has  developed  as  a  mixed  feeder  capable 
of  masticating  both  vegetable  and  animal  food,  and  that 
a  mixture  of  such  foods  is  his  natural  provender. 

The  act  of  mastication  is  usually  described  as  a  volun- 
tary one,  but  while  this  is  true  in  the  sense  that  our  eat- 
ing is  under  the  control  of  our  will,  and  that  we  can  ini- 
tiate and  arrest  the  process  by  acts  of  volition,  still  it  is 
well  to  point  out  that,  like  all  complex  co-ordinated  mus- 
cular acts,  the  process  is  largely  a  reflex  one  guided  from 
lower  centres,  chiefly  by  an  adjusted  co-operation  of  af- 
ferent and  efferent  nerves.  Complicated  co-ordinated 
actions  of  such  a  type  are  learned  and  laid  down  in  the 
central  nervous  system  in  early  infancy,  and  at  a  con- 
scious age  all  their  details  are  practically  out  of  the  con- 
trol of  the  will,  so  that  we  walk,  talk,  and  eat  without 
consciously  exerting  the  will  over  the  details  of  these 
processes.  This  has  a  very  practical  bearing  in  regard 
to  mastication,  as  it  gives  an  explanation  of  the  difficulty 
attending  a  reform  of  the  acquired  habit  of  hasty  masti- 
cation. It  is  a  simple  thing  to  tell  a  patient  who  com- 
plains of  indigestion  not  to  bolt  his  food,  but  to  eat  it 
slowly,  carefully  masticating  each  mouthful,  and,  if  nec- 
essary, counting  so  many  before  swallowing.  But  the 
process  has  become  almost  a  reflex,  and  the  patient  finds 
the  advice,  even  with  all  artificial  aids,  most  difficult  to 
carry  out ;  he  has  to  keep  his  thoughts  chained  upon  the 
problem  all  the  time  he  is  eating,  which  to  many  persons 
is  an  impossible  task,  and  so  at  intervals  he  unconsciously 
lapses  into  bolting  his  food.  Again,  when  some  relief 
has  been  obtained  and  urgency  has  hence  been  removed, 
he  no  longer  can  keep  his  mind  at  work  regulating  his 
eating,  and  once  more  the  old  habit  or  old  reflex  becomes 
established.  The  problem,  in  fact,  is  nearly  as  difficult 
as  that  of  breathing  at  an  artificial  rate,  or  altering  the 
depth  of  the  respiratory  movements. 

The  afferent  nerve  chiefly  involved  in  mastication  is 
the  fifth,  while  the  efferent  or  motor  impulses  travel  by 
the  motor  root  of  the  fifth  to  the  elevators  of  the  jaw 
and  the  mylohyoid,  by  the  facial  to  the  digastric  and  the 
muscles  of  the  lips  and  cheek,  and  by  the  hypoglossal  to 
the  muscles  of  the  tongue. 

In  consideiing  the  mechanism  of  the  process  of  mas- 
tication, it  must  be  remembered  that  the  action  of  the 
cheek  muscles  and  tongue  in  replacing  the  food  between 
the  teeth  after  each  movement  of  the  lower  jaw  is  quite 
as  essential  as  the  jaw  movements  themselves,  since  other- 
wise the  jaw  movements  would  be  entirely  useless.  This 
is  demonstrated  by  the  fact  that  in  bilateral  paralysis  of 
the  tongue,  of  either  sensory  or  motor  type,  mastication 
becomes  almost  impossible,  and  also  in  paralysis  of  the 
buccinator  muscle,  accompanying  facial  paralysis,  the 
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food  accumulates  in  a  pouch  on  the  side  of  the  flaccid 
buccinator,  from  which  it  must  be  removed  from  time 
to  time  by  the  pressure  of  the  hand  applied  to  the 
cheek. 

The  mechanism  of  action  of  the  tongue  and  cheek 
:  muscles  in  mastication  is  carried  out  in  the  following 
manner :  _  By  each  chewing  action  of  the  lower  jaw, 
whether  it  be  an  upward  movement  closing  the  jaws  or 
a  grinding  lateral  movement,  the  food  is  subjected  to 
pressure  by  the  teeth  from  above  downward  and  to  mus- 
cular pressure  produced  on  the  inner  margin  by  the 
tongue  and  on  the  outer  margin  by  the  buccinators. 
The  jaw  pressure  is  the  more  powerful  of  the  two,  and 
hence  the  portions  of  food  lying  immediately  between 
the  teeth,  after  being  bruised,  crushed,  or  divided,  are 
thrust  on  each  side  into  the  regions  of  less  pressure,  that 
is  to  say,  either  between  the  tongue  and  palate  or  into 
the  pouches  of  the  cheeks.  Then  the  lower  jaw  is 
dropped,  and  by  the  contraction  of  the  buccinators  on 
the  one  hand,  and  the  pressure  of  the  tongue  toward  the 
hard  palate  on  the  other,  the  food  is  restored  again  to  its 
position  between  the  teeth,  in  readiness  for  the  next 
action  of  the  teeth  upon  it. 

The  tongue  is  moved  forward  by  the  genioglossus  and 
its  transverse  intrinsic  fibres,  and  retracted  by  the  hyo-, 
palato-,  and  styloglossi.  Lateral  movement  'is  aided  by 
contraction  of  the  intrinsic  longitudinal  fibres. 

The  movements  of  the  lower  jaw  may  conveniently  be 
described  as  consisting  of  two  types,  although  any  given 
movement  of  mastication  usually  is.a  complex  of  the  two 
types,  co-ordinated  or  combined  with  each  other  in  vary- 
ing proportion.  Movement  at  the  condyles  may  either 
be  effected  as  at  a  simple  hinge  joint,  giving  as  a  result 
merely  an  up-and-down  movement  ct  the  lower  jaw 
such  as  occurs  in  speaking ;  or  the  condyles  may  be 
moved  backward  or  forward  on  the  interarticular  carti- 
lages, so  causing  a  gliding  rriovement  of  the  lower  jaw. 
Moreover,  in  the  second  type  of  movement,  the  extent 
of  movement  may  be  different  at  each  condyle  or  even 
performed  in  an  opposite  direction,  namely,  forward  at 
one  condyle  and  backward  at  the  other,  so  giving  rise 
not  to  simple  backward  or  forward  gliding  movements 
but  to  combinations  of  these  with  lateral  gliding  move- 
ments. It  is  this  kind  of  movement  by  which  the  grind- 
ing action  of  the  molar  teeth  is  brought  about,  and  it  is 
hence  seen  typically  in  ruminants;  while  the  simple  up- 
and-down  action  is  seen  in  the  "  biting  off  "  action  of  the 
incisors,  and  piercing  action  of  the  canines ;  this  is  hence 
the  typical  action  of  the  carnivorous  jaw. 

The  share  taken  by  the  various  muscles  in  bringing 
about  these  movements  may  be  apportioned  in  the  follow- 
ing manner;  but  it  must  always  be  remembered  that  any 
movement  is  in  most  cases  a  resultant  of  the  action  of 
nearly  all  these  muscles  called  forth  in  varying  degree, 
in  some  cases  in  the  direction  of  increased  tonicity  or 
contraction,  and  in  other  cases  of  diminished  tonicity  or 
relaxation:  The  lower  jaw  is  raised  by  the  action  of  the 
temporal,  masseter,  and  internal  pterygoid  muscles;  it  is 
lowered,  chiefly  passively,  by  the  action  of  gravity  but 
this  is  probably  normally  aided  by  the  contraction  of  the 
anterior  belly  of  the  digastric,  and  in  forced  depression 
also  by  the  mylo-  and  geniohyoid  muscles.  Forward 
movements  are  effected  most  powerfully  by  both  ptery- 
goids acting  in  concert,  while  if  these  muscles  act  on  ope 
side  only,  that  side  is  drawn  forward  round  the  opposite 
condyle  as  an  axis,  thus  causing  lateral  movement  toward 
the  opposite  side.  The  external  pterygoid  possesses  only 
this  lateral  action,  and  acting  alone  can,  from  the  direc- 
tion of  its  fibres,  neither  raise  nor  lower  the  jaw;  out,  as 
stated  above,  a  certain  component  of  the  force  ot  the 
internal  pterygoid  acts  as  an  elevator  of  the  jaw. 

The  posterior  position  of  the  jaws,  in  which  the  lower 
incisors  lie  behind  the  upper,  and  the  condyle  of  the  jaw- 
rests  in  the  glenoid  cavity,  is  the  natural  one  ot  stable 
equilibrium  toward  which  it  returns  on  account  o±  tne 
elasticity  of  its  attachments  when  the  pterygoids  cease  to 
pull  upon  it;  but  the  posterior  fibres  of  the  temporal  and 
masseter  muscles  tend  to  draw  it  backward.    The  anterior 


fibres  of  the  masseters,  in  addition  to  their  main  action  of 
elevating  the  jaw,  have  also  a  small  forward  component. 

Benjamin  Moore. 

MASTOID  OPERATIONS.— Indications  FOR  Opening 

THE  Mastoid  Cells.— There  is  no  single  symptom,  local 
or  general,  which,  considered  by  itself,  will  lead  the  sur- 
geon to  say  positively  that  the  mastoid  cells  ought  to  be 
subjected  to  a  direct  investigation.  The  decision  to  take 
this  step  will  have  to  be  reached  by  a  careful  consider- 
ation not  only  of  the  history  of  the  case  and  of  the  actual 
conditions  revealed  by  the  ordinary  examination  of  the 
ear  and  its  surroundings,  but  also  of  the  kinds  of  micro- 
organisms found  by  the  bacteriologist  in  the  discharge 
that  escapes  from  the  middle  ear.  If  the  services  of  the 
latter  were  more  often  called  into  requisition  by  the  sur- 
geon, to  aid  him  in  determining  whether  or  not  he  should 
open  into  the  mastoid  process,  it  is  highly  probable  that 
operative  interference  would  be  resorted  to  earlier  and 
with  greater  confidence,  as  well  as  in  a  much  larger 
number  of  instances,  than  is  now  the  case.  In  corrobora- 
tion of  this  statement  I  have  only  to  say  that  the  knowl- 
edge that  the  specially  virulent  streptococcus,  and  not 
the  staphylococcus  or  the  pneumococcus,  is  the  infective 
agent,  in  any  given  case  of  suspected  mastoid  involve- 
ment, will  remove  from  the  minds  of  most  surgeons  any 
remaining  doubts  in  regard  to  the  wisdom  of  resorting  to 
an  operation.  The  most  constant  and  tlie  most  indica- 
tive symptom  of  the  purulent  involvement  of  the  mastoid 
process  is  a  I'ery  profuse  and  creamy  discharge  of  pus  from 
the  middle  ear  associated  with  a  pi'olapse  of  the  posterior 
and  superior  cutaneous  wall  of  the  external  auditory  canal 
near  the  drum  membrane.  But  there  raa,y  be  serious  in- 
volvement of  the  mastoid  cells  even  when  these  associated 
symptoms  are  entirely  absent.  Thus,  for  example,  I  have 
seen  at  least  two  cases  in  each  of  which  the  discharge  had 
stojDped  for  a  period  of  between  two  and  three  weeks, 
the  perforation  had  healed,  and  the  drum  membrane  pre- 
sented a  practically  normal  appearance;  and  yet  in  each 
of  these  cases  the  mastoid  portion  of  the  temporal  bone 
was  found  to  be  extensively  diseased.  In  one  of  the  pa- 
tients there  was  neither  pain  in  the  region  of  the  ear  nor 
tenderness  on  pressure  over  the  mastoid  process.  Never- 
theless, pus  had  accumulated  beneath  the  mastoid  peri- 
osteum, the  pulse  was  increased  in  frequency,  and  there 
were  occasional  elevations  of  temperature.  In  the  second 
case  referred  to  above,  marked  mastoid  tenderness  was 
present.  An  operation  was  performed  in  both  instances 
and  it  was  found  that  in  each  case  the  mastoid  cells  were 
filled  with  pus,  and  that,  in  addition,  large  extradural  ab- 
scesses were  present — the  abscess,  in  one  case,  extending 
beyond  the  occipito-mastoid  suture. 

A  very  frequent  and  very  prominent  symptom  is 
tenderness  on  pressure  over  a  whole  or  a  part  of  the  mas- 
toid process.  The  tip  is  the  most  frequent  site  of  this 
tenderness  and  the  area  over  the  antrum  comes  next. 
When  the  tenderness  is  most  marked  back  of  the  mastoid 
tip  it  is  very  likely  that  we  are  dealing  with  a  case  of 
perisinous  abscess.  Another  point  where  mastoid  ten- 
derness is  to  be  detected  is  upon  the  posterior  surface  of  the 
wall  of  the  external  auditory  canal.  If  the  case  is  a  re- 
cent one  this  tenderness  on  pressure  may  not  be  very  sig- 
nificant; but  if  it  persists,  especially  after  the  use  of  the 
ice  coil  for  thirty-six  hours,  then  it  is  time  for  the  sur- 
geon to  invade  the  mastoid  cells.  The  difiiculty  is,  that 
this  symptom  is  frequently  absent  even  in  a  case  of  well- 
marked  mastoiditis.  A  differenriation  will  have  to  be 
made  between  tenderness  on  pressure  due  to  mastoiditis 
and  tenderness  due  to  a  f  urunculosis  of  the  external  audi- 
tory canal.  The  history  of  the  case  will  be  of  service  m 
reaching  a  conclusion.  If  mastoiditis  is  present,  there 
will  generally  be  a  history  of  pain  followed  by  a  dis- 
charge; the  active  pain  then  ceasing.  Then  besides,  as 
the  canal  is  generally  found  to  be  sufiiciently  open  for 
the  observer  to  obtain  a  view  of  the  drum  membrane,  he 
will  be  able  to  see  the  pus  oozing  through  a  perforation. 
On  the  other  hand,  in  a  case  of  furunculosis  of  the  exter- 
nal auditory  canal  the  pain  does  not  diminish  but  rather 
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increases,  the  canal  is  stenosed,  there  is  little  or  no  dis- 
charge, and,  with  the  aid  of  a  probe,  a  localized  area  of 
tenderness  may  be  detected  at  some  point  on  the  wall  of 
the  external  auditory  canal. 

In  using  pressure  as  a  means  of  de- 
fecting mastoid  tenderness  it  is  impor- 
ant  that  this  pressure  should  be  firm 
md  steady.    It  is  also  advisable  to  test 


Fig.  3319.— Mastoid  Chisels  and  Gouges. 

place.  It  may  also  signify  a  similar  perforation  through 
an  unusually  thin  bony  wall  of  one  of  the  large  cells  at 
the  tip  of  the  mastoid  process. 

If  the  temperature  remains  high  or  is  of  a  soistic  type, 
the  operation  ought  not  to  be  delayed. 

Finally,  it  must  be  remembered  that  there  are  cases  of 
well-marked  mastoiditis  in  which  all  of  the  symptoms 
mentioned  above  may  be  absent. 

A  good  rule  to  follow,  in  all  cases  of  mastoiditis,  is — 
"when  in  doubt  operate";  never  wait  for  redness  and 
swelling  over  the  mastoid.    While  the  operation  is  one 
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FIG.  3318.— Mallet. 
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t  i[  both  mastoids — the  presumably  healthy 

^ J^  one  as  well  as  the  suspected  one, — as 

in  some  individuals  hyperesthesia  is 
marked,  and  one  may  find  as  much  tenderness  on  press- 
ure over  the  healthy  mastoid  as  over  that  which  ap- 
pears to  be  involved. 

Pain  wliieh  is  located  in  the  mastoid  process  or  its  mcinity, 
and  which  persists  despite  free  drainage,  is  another  diagnos- 
tic symptom  of  mastoiditis.  Still  another  is  to  be  found 
in  hypermmia  and  (xdema  of  the  skin  comring  the  mastoid 
process.  When  this  is  found  in  a  case  in  which  f  uruncular 
inflammation  of  the  external  auditory  canal  is  not  present, 
it  is  time,  in  the  vast  majoiity  of  instances,  to  operate. 
The  only  exception  is  in  those  cases  in  which  this  symp- 
tom manifests  itself  very  early  in  the  disease  (the  second 
or  the  third  day).  As  a  rule,  however,  hyperemia  and 
a?dema  develop  at  a  relatively  late  stage  of  the  disease, 
and  when  they  are  present  the  signification  generally  is 
that  the  case  has  progressed  very  rapidly,  or  that  the 
mastoid  cortex  is  quite  thin,  or  that  the  operation  has 
been  delayed  beyond  the  period  of  safety.  Extension  of 
the  inflammation  into  the  "soft  parts  of  the  neck  generally 
means  that  a  perforation  through  the  inner  table  has  taken 


that  requires  skill  and  is  not  to  be  lightly  undertaken, 
yet  it  is  also  one  that  if  properly  performed,  is  practically 
devoid  of  danger.  On  the  other  hand,  the  disease  itself 
is  characterized  by  a  decided  tendency  to  spread  beyond 
the  limits  of  the  mastoid  process.  It  may  force  its  way. 
through  the  inner  table  of  the  skull,  and  the  pyogenic 
organisms  may  reach  the  sigmoid  sinus,  dura  mater,  pia 
mater,  cerebrum,  or  cerebellum,  there  to  set  up  a  septic 
sinus  thrombosis,  a  pachymeningitis,  an  ex- 
tradural abscess,  a  leptomeningitis,  a  cere- 
bral or  a  cerebellar  abscess.  A  disease  which 
carries  such  deadly  possibilities  within  itself 
is  a  disease  not  to  be  trifled  with. 

Pkeparation  of  the  Patient. — If  the 
exigencies  of  the  situation  are  such  that  from 
twelve  to  eighteen  hours  may  be  allowed  to  elapse  before 
the  operation,  the  patient  should  be  prepared  as  for  any 
other  major  operation.  The  bowels  should  be  thor- 
oughly evacuated,  the  healthfulness  of  heart,  lungs, 
and  kidneys  ascertained,  and  the  patient  should  be 
without  any  food  in  the  stomach  for  a  period  of,  at  least, 
six  hours  before  the  administration  of  the  ansesthetic. 

The  hair,  for  a  considerable  extent  in  the  vicinity  of 
the  mastoid  process,  should  be  shaved  and  the  underly- 
ing skin  surface,  as  also  the  auricle,  rendered  aseptic  by 
cleansing  with  tincture  of  green  soap  and  warm  water, 
alcohol,  and  a  1  to  1,000  bichloride-of-mercury  solution, 
and  then  covered  with  a  moist  bichloride  of  mercury  (1  to 
3,000)  dressing. 

The  external  auditory  canal,  which  is,  as  a  rule,  serving 
as  a  drain  for  the  pus  flowing  from  the  tympanic  cavity, 
_  should    be    irri- 

gated with  a  bi- 
chloride-of-  mer- 
cury solution  (1 
to    3,000)    suffi- 
cient 1 3'  often, 
during    the    in- 
terval   between 
the    application 
of  the  moist 
dressing  and    the    time 
of  operation,  to  keep  it 
fairly  free  of  pus.    After 
each   irrigation  a  wick 
of  sterile  gauze  should 
be  inserted  into  the  canal 
and    a    fresh    external 
dressing  applied. 

In  many  cases  the 
necessity  for  immediate 
operation  will  not  per- 
mit the  making  of  the 
preparations  just  de- 
scribed. In  all  cases, 
however,  the  patient, 
the  surgeon,  and  his 
various  assistants,  as 
well  as  everything  that 
may  directly  or  indirect- 
ly come  in  contact  with 
the  wound,  should  be 
rendered  as  thoroughly 
aseptic  as  possible. 

The  patient  should  be 
placed  upon  the  operat- 
ing table  with  a  hard 
cylindrical  pillow  under 
his  head.  (This  pillow, 
however,  should  be  of 
the  same  thickness  as 
the  other  cushions  which 
cover  the  table,  as  it  is 
not  desirable  that  the 
head  should  be  elevated  above  the  level  of  the  should- 
ers.) A  piece  of  india-rubber  sheeting,  large  enough 
to  extend  well  over  the  shoulders  and  chest  of  the  pa- 
tient and  below  the  cushions  of  the  table,  should  be 


FIG.  3320.— Curettes. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Mastoid  Operations. 
Mastoid  Operations. 


securely  fastened  about  his  neck.  This  sheeting  should 
ibe  covered  with  towels  which  have  either  been  wrung 
•out  in  a  bichloride-of-mercury  solution  or  have  been 
subjected  to  dry  sterilization.  The  unshaved  portion 
of  the  head  should  be  carefully  wrapped  in  a  moist 
Tjichloride-of-mercury  towel. 

It  matters  not  how  simple  the  case  of  mastoiditis  about 
to  be  operated  upon  may  appear,  the  surgeon  shoTild  at 


Fig.  3321.— Retractor. 

all  times  be  prepared,  if  such  a  step  should  be  found  nec- 
essary, to  open  the  sinus  and  excise  the  jugular  vein  for 
a  sinus  thrombosis,  or  to  trephine  the  skull  and  explore 
the  brain  for  a  cerebral  or  a  cerebellar  abscess.  He 
should  have  for  the  operation  a  scalpel,  a  rawhide  or  lead 
mallet  (Fig.  S318),  chisels  and  gouges  (Fig.  3319),  scis- 
sors curved  and  flat,  a  periosteal  elevator  (Fig.  3326), 
■curettes  (Fig.  3330),  retractors  (Fig.  3331),  rongeur  for- 
ceps (Figs.  3323,  3333,  3334,  and  3335),  artery  forceps, 
dressing  forceps,  silver  probes,  aneurism  needle,  a  tre- 
phine, an  infusion  apparatus,  an  irrigation  bottle, 
needles,  catgut  for  ligatures,  silkworm  gut  for  sutures, 
iodoform  gauze  in  bulk  and  also  in  strips  one-half  inch 
.and  one  inch  wide  (Nu  gauze,  with  selvedge  edge,  as 
prepared  by  Johnson  &  Johnson,  has  the  advantage  of 
not  unravelling),  dry  sterile  gauze  handkerchiefs  and 
sterile  cotton  for  dressings,  bandages  two  inches  wide, 
also  dry  sterile  gauze  sponges. 

The  Simple  Mastoid  Operation. 

Each  surgeon  will  have  his  own  preferences  as  to 
minor  operative  details.  I  prefer  to  stand  at  the  head  of 
the  table,  near  its  right-hand  or  left-hand  side,  accord- 
ing to  whether  it  is  the  right  or  the  left  ear  which  is  in- 
volved. The  anaesthetist 
stands  in  front  of  the  pa- 
tient's everted  face;  the 
second  assistant,  who  man- 
ages the  retractors  and 
holds  the  artery  forceps 
out  of  the  way,  stands  be- 
tween the  anaesthetist  and 
myself;  while  the  first  as- 
sistant, who  sponges  and 
seizes  bleeding  vessels, 
stands  on  my  other  side. 
The  instrument  table  with 
the  attendant  nurse  is  with- 
in my  convenient  reach. 

Ifarcosis.—M.y_  preference 
is  for  nitrous  oxide  gas  fol- 
lowed by  ether,  as  used  by 
Dr.  Bennett,  of  this  city 
(see  Vol.  III.,  p.  9).  In 
cases  of  suspected  brain 
abscess  in  very  young  chil- 
dren, in  kidney  complica- 
tions, or  when  ojdema  of 
the  lungs  is  to  be  feared, 
chloroform  is  to  be  pre- 
ferred. Schiebe  reports  six 
cases  in  which  local  auEES- 
thesia  (ethyl  chloride)  was 
employed,  in  five  of  which 
cases  it  gave  good  satisfac- 
tion .  Berens,  of  New  York, 
operated  successfully  in  one 
case  with  orthoform  anes- 
thesia. 
As  a  preliminary  step  to 
-^™l°/''    ^°°^^""'    the    operation    the    drum 
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membrane  should  be  incised,  if 
a  free  opening  does  not  aheady 
exist  in  it,  and  a  strip  of  iodo- 
form, or  of  plain  sterile  gauze, 
should  again  be  inserted  into  the 
auditory  canal. 

Tlie  first  incision  is  made  by 
inserting  tlic  point  of  the  knife, 
held  vertically  to  the  tissues, 
over  the  tip  of  the  mas- 
toid process  and  car- 
rying it  through  the 
periosteum  to  the  bone ; 
the  liandle  should  then 
be  lowered  so  that  the 
curved  edge  of  the 
blade  does  the  cut- 
ting; and  the  incision 
itself  should  be  carried, 
in  a  direction  parallel 
to  the  insertion  of  the 
auricle  and  about  5 
mm.  from  it,  to  a  point 
directly  above  the  ex- 
ternal auditory  canal 
(see  Fig.  3337,  ^D  J? ). 
In  adults  the  scalpel 
should  cut  through 
the  periosteum  with 
the  first  incision,  but 
in  the  case  of  children 
it  is  not  safe  to  do 
this,  for  the  reason 
that  in  them  the  cor- 
tex of  the  mastoid 
process  is  so  thin  that 
the  knife  might  easily 
pass  through  it  and 
so  wound  the  under- 
lying sigmoid  sinus  or 
the  dura  mater.  In 
cases  in  whicli  .  the 
mastoid      process      is 

large,  it  will  be  necessary  to  make  a  sec- 
ond incision  (Fig.  3337,  'D  E),  extending 
horizontally  backward  on  a  level  with  the 
external  auditory  canal  and  at  right 
angles  to  the  first  one.  In  still  an- 
other group  of  cases  it  may  be  nec- 
essary to  extend  the  first  incision  hori- 
zontally forward  (Mg.  3337,  B  G), 
a  short  distance  in  front  of  the  an- 
terior insertion  of  the  auricle. 

The  next  step  is  to  push  backward, 
with  tlie  periosteal  elevator,  the  pos- 
terior flap  including  its  periosteum, 
and  thus  expose  the  greater  portion  of 
the  mastoid  process.   In  a  similar  man- 
ner the  anterior  flap  and  its 
periosteum  are  to  be  pushed 
forward  for  the  purpose  of 
exposing    the  posterior  and 
superior  borders  of  the  ex- 
ternal   auditory    canal    and 
the    root   of    the  zygomatic 
process.     In    separating  the 
■  periosteum  from    the   bone, 
great  care  should  be  taken  to 
avoid  wounding  the  former. 

Our  next  procedure  is  to 
control  all  bleeding  by  means 
of  artery  forceps.  After  this 
has  been  accomplished  a  re- 
tractor is  placed  in  position 
so  as  to  hold  forward  the  an- 
terior flap,  and  another  is 
FIG.  3324.  —  Jansen's  Forceps  placed  to  hold  backward  the 
for  Removing  Posterior  Canal    ^ogjgj,ior  flap.     It  is  gener- 


FiG.  3323.— Bacon's  Rongeur  Forceps. 
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ally  necessary  at  this  point  in  the  operation  to  extend, 
■with  the  scissors,  the  first  incision  downward  for  about 
8  or  10  mm.  Then  with  the  blunt-pointed  scissors, 
curved  on  the  flat,  we  separate  the 
tendinous  insertion  of  the  sterno- 
cleido-mastoid  muscle  from  the  tip  of 
the  mastoid  process.  The  bony  sur- 
face of  the  mastoid  process  having 
thus  been  fully  exposed  to  view,  we 
must  take  notice  of  the  landmarks 
which  are  to  guide  us  in  our  further 
operative  procedures.  First,  we  no- 
tice the  posterior  and  superior  mar- 
gins of  the  external  auditory  canal 
and  at  their  juncture  a  little 
fossa,  the  supramastoid  fossa, 
in  front  of  which  is  to  be 
found  a  small  spine,  spina 
sup^'a  meatum,  or  the  spine  of 
Senle.  The  supramastoid  fos- 
sa presents  a  sieve-like  appear- 
ance, due  to  the  presence  of 
several  vascular 
foramina — the  iias- 
cula/r  zone,  or,  as  it 
is  called  by  some 
authors,  the  spongy 
spot.  At  times  these 
vascular  foramina 
dip  down  into  the 
underl3'ing  cells, 
the  lining  mucous 
membrane  of  which 
comes  almost  in 
contact  with  the 
external  perioste- 
um, and  so  renders 
the  passage  of  pus 
from  these  cells  to 
the  surface  of  the 
mastoid  easy.  This 
fossa  is  situated 
exactly  at  the  level 
of  the  mastoid  antrum.  From  infancy  to  adult  life  its 
position  changes.  In  infancy  it  is  above  the  meatus, 
from  which  point  it  gradiially  moves  downward  and 
backward  in  a  circle  concentric  to  the  auditory  meatus 
until,  in  adult  life,  it  is  to  be  found  immediately  be- 
hind the  suprameatal  spine.  The  centre  of  the  antrum 
in  infancy  is  slightly  above  and  behind  this  fossa ;  it  then 
gradually  passes  downward  and  backward  until  at  the 
age  of  ten  it  is  directly  back  of  the  suprameatal  spine, 
from  which  point  it  passes  backward  until,  in  the  young 
adult,  it  reaches  a  distance  of  about  7  mm.  from  it.  This 
fossa  is  our  most  important  guide  to  the  antrum,  as  it  is 
always  present,  whereas  this  is  not  true  of  the  supra- 
meatal spine,  which  changes  its  position,  as  does  the  an- 
trum, from  infancy  to  adult  life.  Macewen's  guide  is  a 
triangle,  which  he  terms  the  "suprameatal  triangle," 
formed  above  by  the  posterior  root  of  the  zygomatic 
process,  below  by  the  superior  and  posterior  wall  of  the 
bony  external  auditory  canal,  and  behind  by  an  imagi- 
nary line  connecting  the  extremities  of  these  two  lines. 


Fig.  3325.— Mathleu's  Rongeur  Forceps. 


middle  fossa,  the  latter  being  more  often  a  little  below,  in- 
stead of  a  little  above,  this  line.  Before  beginning  the 
operation  it  is  well  to  call  to  mind  the  anatomical  struct- 
ures which  are  to  be  avoided.  The  floor  of  the  middle 
cranial  fossa  is,  as  I  have  stated  above,  fairly  easily 
avoided  by  not  removing  any  bone  above  the  line  of  the 
temporal  ridge.  Another  very  important  structure  which 
should  be  borne  in  mind  is, the  lateral  sinus.  This  struct- 
ure is  very  variable  in  its  relation  to  the  mastoid  antrum, 
its  position  varying,  according  to  Lake  (Journal  of  Laryn- 
gology, Bhinology,  and,  Otology,  vol.  xiii.,  p.  331),  from 
0.3  inch  (5  mm;)  to  0.7  inch  (about  17  mm.).     On  an  aver- 


FiG.  3326.— Langenbeck's  Periosteal  Elevator. 

In  early  life  the  non-existence  of  the  posterior  root  of  the 
zygomatic  process  renders  this  guide  less  positive  than 
the  one  mentioned  above. 

The  next  landmark  to  observe  is  the  linea  temporalis 
which  is  the  extension  backward  of  the  posterior  root  of 
the  zygomatic  process.  This  is  an  important  guide,  as  it 
fairly  accurately  indicates  the  level  of  the  floor  of  the 

704 


Fig.  3327.— Shows  the  Patient  Prepared  for  Operation  and  the  Various 
Incisions.  A  D  B,  Line  of  incision  close  to  auricular  fold— the 
only  incision  necessary  in  most  cases  of  simple  mastoiditis :  D  E, 
the  posterior  Incision  necessary  in  cases  with  a  large  mastoid  proc- 
ess, in  sigmoid  sinus  thrombosis  and  in  intracranial  complications 
situated  in  the  posterioi"  fossa;  B  C,  extension  of  first  incision  nec- 
essary in  the  radical  operation,  the  Stacke  operation,  and  in  in- 
tracranial complications  in  the  middle  fossa ;  B  F,  additional  ver- 
tical incision  necessary  in  cases  of  intracranial  complications  in  the 
middle  fossa.  (The  strip  of  adhesive  plaster  is  used  merely  to  hold 
the  auricle  forward  so  as  to  show  the  line  of  incision.) 

age  it  is  situated  at  a  distance  of  0.48  inch  (13  mm.)  from 
this  cavity.  The  sinus  is  more  superficially  situated  than 
the  antrum ;  on  the  right  side  it  extends,  as  a  rule,  more 
forward  than  does  that  on  the  left  side. 

In  infancy  the  depth  of  the  antrum  from  the  cortex  of 
the  mastoid  process  varies  from  3  to  4  mm. ;  in  children 
it  has  been  found  as  deep  as  11  mm.  In  adults,  on  the 
other  hand,  it  is  much  farther  removed  from  the  surface 
of  the  bone.  Thus,  Broca  states  that  he  has  found  it,  in 
two  very  old  subjects,  at  the  extreme  depth  of  35  mm. 
in  one  case,  and  39  mm.  in  the  other.  When  the  surgeon 
encounters  a  case  in  which  the  antrum  is  located  at  an 
unusual  depth,  he  must  persist  in  his  efforts  to  reach  his 
objective  point,  but  at  the  same  time  he  must  proceed 
with  caution.  In  pneumatic  mastoids  this  is  comparative- 
ly an  easy  thing  to  do,  but  in  chronic  conditions,  where 
sclerosis  has  taken  place  and  it  is  necessary  to  chisel 
through  a  hard  compact  mass  of  bone,  to  proceed  requires 
the  determination  which  comes  alone  from  experience  and 
from  the  knowledge  that  the  antrum  does  exist  and  is  to 
be  found.  The  antrum  is  connected  with  the  tympanic 
cavity  by  a  canal — the  adiius  ad  antrum;  this  canal 
is  from  3  to  5  mm.  long,  3  mm.  high,  and  3  or  4  mm. 
deep.  Its  upper  wall,  the  tegmen  tympani.  forms  part 
of  the  thin  plate  which  separates 
the  tympanic  cavity  from  the  cra- 
nial cavity ;  at  times  it  is  wanting. 
The  mucous  membrane  and  en- 
dosteum  lining  the  tj^mpanum  are 
in  close  contact  with  the  under- 
lying bone,  and  hence  in  purulent 
inflammations  of  the  tympanum 
caries  and  necrosis  readily  occur.  In  view  of  the  fact 
that  the  tegmen  tympani  and  the  tegmen  antri  are  very 
thin,  or  may  even  be  wanting,  it  is  a  source  of  wonder 
that  abscess  of  the  middle  or  of  the  posterior  portion  of 
the  temporo-sphenoidal  lobe  does  not  more  often  occur. 

Two   veiy  important  structures,  it  must  be  remem- 
bered, are  in  close  relation  to  the  aditus  ad  antrum. 
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namely,  the  facial  nerre,  and  the  Iwrizontnl  semicircular 
canal.  The  facial  nerve  is  the  most  important  structure 
to  be  avoided  in  all  mastoid  operations.  Tlieie  are  two 
places  in  its  course  where  it  is  most  likely  to  be  ex- 
posed to  injury  in  operative  procedures  around  the  mas- 
toid. The  first  point  is  situated  in  the  horizontal  portion 
and  elbow  of  the  facial  canal,  where  it  passes  imder  the 
aditus  ad  antrum.  When  the  nerve  is  wounded  here  it  is 
generally  due  to  the  careless  use  of  the  curette  when  era- 
ployed  for  removing  granulations  from  the  opitympanic 
space.  The  second  point  where  the  nerve  is  liable  to  in- 
jury is  near  its  exit  from  the  stylo-mastoid  foramen.  It 
is  apt  to  become  involved  at  this  point  in  those  cases 
which  are  spoken  of  as  instances  of  Bezold's  perforation 
—cases  in  wliich  perforation  of  the  inner  table  or  anterior 
surface  of  the  mastoid  process  takes  place.  The  nerve  is 
also  apt  to  receive  damage  at  this  point  in  infancy,  be- 
cause the  undeveloped  condition  of  the  mastoid  process 
leaves  the  stylo-mastoid  foramen  more  exposed  upon  the 
lateral  surface  of  the  bone  than  is  the  case  in  adult  life. 

The  only  part  of  the  internal  ear  which  is  apt  to  be  en- 
countered in  operative  work  is  the  horizontal  semicircu- 
lar canal.  This  canal,  which  is  surrounded  by  an  ebur- 
nated  sheet  of  bone  and  is  situated  just  behind  the  inner 
wall  of  the  aditus  ad  antrum,  is  rarely  injured.  In  order 
to  avoid  injuring  it,  one  needs  only  "to  be  careful  not  to 
curette  the  inner  wall  of  the  aditus  ad  antrum. 

The  short  process  of  the  incus  is  another  part  which 
bears  some  relation  to  the  aditus  ad  antrum;  it  rests 
upon  the  floor  of  this  canal  at  its  tympanic  end. 

The  surgeon  having  recalled  to  memory  the  various 
landmarks  and  the  relations  between  the  structures  which 
he  expects  to  invade  and  those  which  he  must  avoid,  is 
now  ready  to  proceed  with  the  bone  operation.  As  the 
first  step,  he  should  remove,  with  the  chisel,  a  square  of 
bone,  the  sides  of  which  should  each  measure  about  7  or 
8  mm.  in  length.  The  anterior  superior  angle  of  the 
shallow  excavation  (3  or  3  mm.  in  depth)  thus  made 
should  include  the  suprameatal  fossa.  When  in  use  the 
chisel  should  be  held  at  an  acute  angle  to  the  bone  sur- 
face and  it  should  be  so  firmly  grasped  that,  should  the 
cortex  of  the  bone  prove  thin,  the  chisel  will  not  plunge 
too  deeply  into  the  underlying  structures.  If  the  mas- 
toid is  of  the  pneumatic  type,  the  removal  of  this  square 
of  bone  will  probably  bring  into  view  its  cellular  struct- 
ure. As  soon  as  this  has  been  effected,  I  prefer,  as  the 
next  step, — instead  of  continuing  to  work  a  passage  down 
into  the  antrum, — to  remove  the  cortex  along  the  ante- 
rior border  of  the  mastoid  process  as  far  down  as  its  tip. 
From  the  vertical  groove  thus  established  I  proceed,  with 
chisel  and  rongeur  forceps  (chiefly  the  latter),  to  re- 
move the  remaining  cortex  of  the  mastoid  process.  The 
chisel  is  then  set  aside,  and,  with  curette  and  forceps, 
I  remove  each  dividing  cell  wall  of  the  whole  mastoid 
structure  until  the  cells  are  entirely  obliterated  and 
the  inner  plate  of  the  mastoid  process  is  reached.  This 
thin  plate  of  bone,  as  will  be  remembered,  is  the  only 
structure  which  separates  the  sinus  and  the  dura  of  the 
posterior  and  middle  cerebral  fossse  from  the  pit  made  by 
the  removal  of  the  mastoid  cells.  If,  upon  careful  exami- 
nation, it  shows  evidences  of  being  diseased,  or  if,  though 
it  should  appear  to  be  healthy,  the  history  of  the  case 
should  warrant  the  suspicion  that  pathological  condi- 
tions exist  in  either  of  these  fossae,  or  that  the  lateral 
sinus  is  involved,  this  plate  of  bone  must  be  removed  to 
permit  of  a  thorough  examination. 

If  it  should  appear  to  some  that  the  plan  here  advo- 
cated, of  removing  all  the  mastoid  cells,  is  unnecessarily 
thorough,  I  will  call  their  attention  to  the  fact  that  un- 
less these  structures  are  completely  eradicated,  some  re- 
mote cell  with  its  nidus  of  infection  may  be  left  behind, 
and  then,  weeks  later,  when  the  wound  is  still  open, 
although  apparently  well  on  its  way  toward  healing,  we 
are  forced  to  conclude,  from  the  unsatisfactory  manner 
in  which  the  case  is  progressing,  that  we  did  not  do  our 
work  thoroughly,  and  that  the  operation,  with  all  its  at- 
tendant dangers  and  worries,  must  be  performed  a  sec- 
ond time.  It  is  surprising  to  note  how  often,  in  the 
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course  of  a  mastoid  operation,  one  encounters— at  some- 
point  quite  remote  from  the  antrum  and  separated  from 
it  by  other  cells  which  to  the  unaided  eye  appear  to  be 
fairly  normal,  or  at  all  events  free  from  the  presence  of 
anything  like  purulent  material— a  single  cell  filled  with 
pus.  Such  a  discovery  is  apt  to  be  made  among  the  cells 
situated  in  the  posterior  portion  of  the  tip  of  tlie  mastoid 
process,  and  occasionally  also  among  those  located  in  its 
upper  and  posterior  portion. 

As  even  the  complete  destruction  of  the  distinctive 
mastoid  (i.e.,  pneumatic)- cells  cannot  be  trusted  to  eradi- 
cate all  the  sources  of  infection,  it  is  advisable,  in  addi- 
tion, to  obliterate  all  the  cellular  structure  located  above 
the  external  auditory  canal  and  at  the  root  of  the  zygo- 
matic process,  as  well  as  that  which  lies  partly  between 
the  antrum  and  the  knee  of  the  lateral  sinus,  and  partly 
at  a  still  greater  depth  (i.e.,  nearer  the  centre  of  the 
skull). 

Finally,  it  will  generally  be  found  best  to  remove  the  ■ 
entire  tip  of  the  mastoid  process,  instead  of  leaving,  as  is 
often  done,  its  inner  surface,  which  serves  no  useful  pur- 
pose. In  course  of  time  the  sterno-cleido-mastoid  mus- 
cle forms  new  attachments,  and  I  have  never  seen  a  case 
in  which  the  muscular  movements  of  the  head  were  at 
all  interfered  with  as  the  result  of  the  removal  of  this 
plate. 

In  carrying  out  the  operation  in  the  manner  here  de- 
scribed, the  surgeon  will  always  have  before  him  a  broad 
and  open  field  in  which  there  are  no  obscure  pockets.  If 
he  chance  to  wound  the  sinus — an  accident  which  is  gen- 
erally  the  result  of  undue  haste — he  will  experience  no 
difficulty  in  controlling  the  hemorrhage  by  the  simple 
application  of  an  iodoform  gauze  tampon ;  and  afterward 
he  may  proceed  with  the  oiieration  by  working  around', 
this  tampon — a  procedure  which  could  not  so  readily  be 
carried  out  if  the  sinus  had  been  wounded  while  he  was. 
working  at  the  bottom  of  a  deep  cavity. 

It  is  important  to  use  the  probe  freely,  as  the  operation, 
proceeds,  so  as  to  ascertain  whether  or  not  the  granula- 
tions are  lining  a  bony  cavity  or  are  springing  from  the- 
dura  mater  or  sinus  and  protruding  into  the  mastoid  cells . 
through  an  opening  in  the  Inner  table.  Unless  this  pre- 
caution is  taken,  it  is  easy,  while  using  the  curette,  to 
wound  the  exposed  dura  mater  or  to  plunge  into  the  si- 
nus. The  probe  should  also  be  used  for  the  purpose  of 
searching  most  carefully  for  the  existence  of  any  possible 
sinus,  which  may  lead  through  the  inner  table  into  either 
the  middle  or  the  posterior  fossa.  If  such  a  sinus  is  found 
to  exist,  it  should  be  enlarged  sufliciently  to  permit  of  the 
easy  examination  of  the  underlying  tissues.  This  care- 
ful investigation  is  absolutely  necessary,  for  it  is  by 
means  of  such  a  thorough  probing  that  many  a  case  of 
unsuspected  perislnous  abscess,  or  of  extradural  abscess, 
has  been  discovered. 

In  cases  of  perforation  through  the  posterior  wall  of 
the  external  auditory  canal  this  bony  partition  will  have  ■ 
to  be  removed  to  a  limited  extent  and  the  adjacent  soft 
tissues  carefully  curetted.    It  is  rarely  necessary.  In  acute  ■ 
cases,  to  remove  that  portion  of  the  posterior  wall  which . 
includes  the  tympanic  ring. 

If  the  mastoid  process  is  one  that  contains  few  pneu- 
matic cells,  the  surgeon,  in  performing  the  operation, 
must  adopt  a  course  somewhat  dlSlerent  from  that  which, 
I  have  advocated  above ;  he  must  first  search  for  and  find 
the  antrum,  and  then  from  this  point  he  should  work  tow- 
ard the  tip  and  posterior  portion  of  the  mastoid  process; 
until  this  process  has  been  fully  excavated.  Such  thor- 
ough excavation  is  as  necessary  in  these  cases  of  sclerosis; 
as  it  is  in  those  first  described,  for  in  this  type  of  mastoid, 
a  large  cell  is  often  found  remotely  situated  from  the  an- 
trum, and  yet  filled  with  pus.  In  fact,  I  have  operated 
upon  cases  in  which,  while  the  antrum  and  adjacent  cells 
were  apparently  free  from  purulent  matter,  a  cell  located 
posteriorly  and  near  the  tip  has  been  found  to  be  full  of 
pus. 

In  cases  in  which  a  perforation  has  already  taken  place 
spontaneously  In  the  cortex  of  the  mastoid,  the  use  of  the 
chisel  is  unnecessary ;  the  surgeon  may  beginat  once  with 

705;, 


IHastold  Operations. 
IHastold  Operations. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


the  curette  and  follow  the  fistulous  tract  which  exists 
and  which  always  leads  into  the  antrum.  After  he  lias 
reached  this  cavity  he  may  proceed  with  curettes  and 
forceps  as  in  the  first  type  of  cases.     In  following  such 


Fig.  3328.— The  Completed  Operation  lor  Simple  Mastoiditis.  The  digastric  muscle  is  shown,  at 
the  interior  portion  of  the  field  o£  operation,  occupying  the  place  previously  occupied  by 
the  removed  mastoid  tip.  The  upper  portion  ol  the  operative  field  shows  the  ablation  of 
the  cells  at  the  root  of  the  zygomatic  process.  These  cells  at  times  extend  farther  forward 
than  is  shown  in  the  illustration.  The  illustration  is  also  utilized  to  show  the  placing  of 
the  bent  silver  probe  in  position,  which  acts  as  a  guide  in  the  removal  of  the  posterior  wall 
as  is  done  in  the  radical  operation  (see  below) .  The  probe  is  introduced  between  the  bony 
and  membranous  walls  of  the  external  auditory  canal  into  the  middle  ear  through  the  aditus 
and  antrum  and  its  bulbous-tipped  end  shows  in  the  excavated  antrum.  Of  course  this  pr&be 
is  not  used  in  cases  of  simple  mastoiditis.  In  an  illustration  of  this  character  it  is  impossible 
distinctly  to  show  the  actual  depth  of  the  antrum  and  the  excavated  portion  of  the  mastoid 
process. 

a  fistulous  tract,  however,  considerable  caution  is  needed 
if  one  wishes  to  avoid  plunging  into  an  uncovered  lateral 
sinus. 

"When  the  surgeon  is  positive  that  every  pneumatic 
cell  of  the  mastoid  process  has  been  excavated,  and  after 
he  has  carefully  smoothed  down  all  the  rough  jjlaces 
both  on  the  inner  table  of  the  mastoid  process  and  along 
the  edges  of  the  excavation  In  the  bone,  he  may  either 
cleanse  the  cavity  with  a  decinormal  salt  solution  or  sim- 
ply mop  the  surface  with  dry  sterile  gauze.  (In  children 
particular  care  should  be  taken  not  to  use  such  solutions 
as  one  of  bichloride  of  mercury,  on  account  of  the  ease 
with  which  solutions  pass  through  the  Eustachian  tube 
into  the  throat.)  After  this  has  been  accomplished,  the 
next  step  is  to  tie  off  any  bleeding  vessels,  then  to  close 
with  silkworm-gut  sutures  the  posterior  cutaneous  incis- 
ion, If  one  has  been  made,  and,  finally,  to  close  in  the 
same  manner  the  upper  angle  of  the  auricular  incision  as 
far  as  the  level  of  the  external  auditory  canal.  The  re- 
mainder of  the  incision  is  left  open.  The  cavity  of  the 
wound  is  packed  with  iodoform  gauze,  and  a  small  wick 
of  iodoform  gauze  is  also  inserted  into  the  external  mea- 
tus. The  wound  and  the  auricle  are  then  covered  with 
sterile  gauze  and  a  bandage  is  applied  over  all. 

This  dressing  is  left  in  place  until  the  sixth  or  seventh 
day  (unless  pain,  or  a  rise  of  temperature,  indicates  the 
necessity  for  its  earlier  removal).  In  many  cases  a  post- 
operative fever  will  occur  on  the  day  after  the  operation, 
and  in  infants  and  young  children  the  temperature  is  very 
likely  to  rise  as  high  as  103°  F.  If  the  fever  continues 
on  the  second  and  third  days  it  may  be  due  to  wound  in- 
fection or  t©  some  complication;  under  these  circum- 
stances the  dressings  should  be  removed  and  the  parts 
examined.  The  cavity  at  each  dressing  is  dry-cleansed, 
a  sterile  gauze  dressing  is  very  loosely  placed  in  it,  and 
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the  external  dressings  are  applied  as  before.  The  sutures 
are  removed  on  the  seventh  or  eighth  day.  If  the  case 
has  been  one  of  simple  mastoiditis,  it  is  seldom  requisite 
to  keep  the  patient  in  bed  more  than  from  seven  to  ten 
days.  Care  must  be  taken  in  all 
subsequent  dressings  that  the 
granulations  shall  spring  up 
evenly  around  the  bottom  of  the 
wound,  and  that  the  superficial 
healing  of  the  would  shall  not 
occur  before  the  cavity  is  filled 
with  healthy  granulation  tissue. 

In  cases  with  a  past  history  that 
is  favorable,  healing  takes  place 
in  from  four  to  six  weeks;  while 
in  cases  with  a  previous  history  of 
ill-health  the  healing  may  be  de- 
layed for  as  many  months.     The 
after-care  of  the  case  is  one  that 
requires  much  judgment.      Irri- 
gation,   especially   with    a    solij- 
tion    of    bichloride    of    mercury, 
is  injurious  to  the  delicate  granu- 
lations which  are  endeavoring  to 
fill  the  cavity.     For  cleansing  the 
latter,  careful  use  should  be  made 
of  pledgets  of  drj'-  gauze  or  of 
pledgets     of     absorbent     cotton 
moistened  in  sterile  water.     After 
the  first  few  dressings  the  wound 
should    be    packed    with    simple 
sterile  rather  than  with  iodoform 
gauze,  as  the  latter  tends  to  pro- 
mote     exuberant     granulations. 
The  packing  should  be  introduced 
somewhat  loosely,  the  quantity  of 
gauze  used  being  simply  sufficient 
to    absorb  the  discharge  and  to 
prevent  the  superficial  union  of 
the  tissues.     The  scissors  or  the 
curette  or  the  stick  of  pure  nitrate 
of  silver  or  chromic  acid  may  be 
used  for  the  removal  of  exuber- 
ant granulations,  which  at  times  form  along  the  edges 
of  the  wound.     To  stimulate  the  formation  of  granu- 
lations on  the  bone,  in  cases  which  are  slow  to  heal, 
an  application  of  pure  carbolic  acid,   followed  imme- 
diately by  one  of  absolute  alcohol,  will  be  found  ad- 
vantageous.    A  solution  of  nitrate  of  silver,  of  a  strength 
of  from  forty  to  sixty  grains  to  the  ounce  of  distilled 
water,  or  balsam  of  Peru,  may  also  be  used.     InsuflBa- 
tions  of  boric  acid,  of  subgallate  of  bismuth,  or  of  xero- 
form,  are  of  assistance  in  cases  in  which  there  is  much 
discharge,  as  also  toward  the  end  of  the  healing  process. 
After  the  first  few  dressings  the  gauze  bandage  (Johnson 
and  Johnson  manufacture  a  black  gauze  bandage  which 
is  less  conspicuous  than  the  white  one)  may  give  way  to  a 
black  silk  pad  which  is  tied  over  the  wound  by  means  of 
tapes  passed  ai-ound  the  head.     When  the  wound  becomes 
small  enough,  the  dressing  may  be  fastened  to  the  skin 
by  means  of  flexible  collodion. 

The  Radical  Operation,  or  the  Schwartzb-Stacke 
Operation. 

This  operation  Is  undertaken  for  the  purpose  of  curing 
cases  of  chronic  purulent  inflammation  of  the  middle  ear 
in  which  the  actual  disease  is  not  confined  to  the  lower 
portion  of  the  tympanic  cavity  and  the  cells  around  the 
tympanic  end  of  the  Eustachian  tube,  but  consists  of  a 
caries  of  one  or  more  of  the  ossicles  and  of  some  portion 
of  the  epitympanic  space,  associated  with  caries  of  the 
adjacent  cells.  The  disease  may  or  may  not  be  accom- 
panied by  a  cholesteatomatous  condition  of  these  cavi- 
ties. 

By  means  of  the  operation  the  surgeon  seeks  to  estab- 
lish a  single  large  cavity  consisting  of  the  excavated 
mastoid  cells,  the  tympanic  cavity,  and  the  external  audi- 
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a  right  angle  (the  bent  portion  measuring  about  6  or  7  mm. 
in  length)  and  then  passing  it  along  the  posterior  wall  of 
the  external  auditory  canal  into  the  tympanic  cavity  un- 
til its  tip  projects  into  the  antrum  (see  Pig.  3338).  This 
probe  serves  as  a  guide  to  shovf  the  position  of  the  facial 
nerve,  while  the  upper  and  posterior  canal  wall  is  being  re- 
moved. Jansen's  forceps  (Fig.  3334)isthebe8tinstrument 
with  which  to  accomplish  this  object,  although  the  mal- 
let and  chisel  may  be  used  in  the  removal  of  the  external 
portion  of  this  canal.  When,  however,  the  surgeon 
reaches  the  internal  portion  of  this  posterior  wall  he 
will  have  to  remove  a  bridge  of  bone  which  has  no 
support,  and  if,  for  the  accomplishment  of  this,  he  em- 
ploys the  chisel,  it  may  easily  liappen  that  he  will  re- 
move a  piece  which  is  much  larger  than  he  intended 
to  remove,  and  which  may  include  the  facial  canal. 
On  the  other  hand,  with  Jansen's  forceps,  especially 
curved  for  this  purpose,  the  amount  of  bone  removed 
may  be  accurately  gauged.  The  portion  of  bone  which 
must  be  removed  at  this  point  extends,  like  a  partition, 
from  the  tympanic  roof  to  the  floor  of  the  aditus  ad 
antrum.  The  next  step  is  to  remove  the  remnants  of  the 
ossicles  and  such  granulation  tissue  as  may  be  present  in 
the  tympanic  cavity,  especially  in  the  vicinity  of  the 
pharyngeal  end  of  the  Eustachian  tube  and  on  the  floor 
of  the  cavity.  This  is  best  accomplished  with  the  cu- 
rette, which  must  be  cautiously  used,  as  it  is  with  this 
instrument  that  damage  to  the  facial  nerve  is  most  often 
done.  It  is  therefore  safer,  before  curetting,  to  use  the 
probe,  in  order  to  determine  whether  or  not  the  facial 


tory  canal ;  this  cavity  eventually  to  be  lined  with  a  non- 
secreting  epidermal  membrane. 

Indications  f 07-  the  Operation.  — In  all  cases  in  loldcli  there 
is  a  chronic  purulent  discharge  (odorless  or  non-odorless), 
•mhiclh  will  not,  after  a  thorough  trial,  yield  to  skilled  treat- 
ment, this  operation  ought  to  be  performed,  and  no  other 
objective  symptom  is  to  be  waited  for.  And  why  ?  Chronic 
purulent  inflammation  of  the  middle  ear  is  the  direct 
cause  of  from  thirty  (Pitt)  to  fifty  (Barr)  per  cent,  of  the 
brain  abscesses  that  occur.  It  is  estimated  that  in  this 
country  about  four  thousand  cases  of  brain  abscesses  of 
•otitic  origin  end  in  death  annually.  According  to  KOrner 
the  Prussian  statistics  for  1885  give  a  death  rate  for  oti- 
tic brain  abscess  three  times  as  great  as  this  for  each  ten 
thousand  of  population,  or  1.5  for  each  ten  thousand  of 
population.  A  fairly  large  percentage  *  of  the  cases  of 
leptomeningitis,  of  pachymeningitis,  of  pj'ajmic  sinus- 
thrombosis,  and,  to  a  less  degree,  of  septic  pneumonia, 
pleurisies,  etc.,  are  of  otitic  origin.  To  prevent  the  de- 
velopment of  these  most  serious  complications  the  aural 
surgeon  must  urge  the  necessity  of  dealing  with  every 
case  of  chronic  purulent  discharge  from  the  middle  ear 
as  something  not  to  be  lightly  regarded,  but  as  a  disease 
which  must  be  eradicated,  no  matter  how  innocent  a  case 
it  apparently  may  be.  The  disease  is  capable  of  advanc- 
ing most  insidiously,  and  generally  without  any  symp- 
toms, until  a  very  extensive  destruction  not  alone  of  the 
tympanic  cavity  and  its  adnexa  but  of  the  brain  tissues 
as  well,  has  taken  place.  Brain  abscesses  have  often  been 
found  at  the  autopsy  to  have  been  the  cause  of  death 
when  no  such  lesion  was  suspected  in 
life.  How  many  more  cases  of  this  and 
other  pysemic  complications  of  otitic 
•disease  are    fatal  annually,   in  which  ' 

death  is  attributed  to  the  complicating 
pyajmic  metastasis,  or  to  apoplexy,  or 
to  heart  disease,  may  only  be  suspected. 

Macewen  says  "  that  one  who  has  a 
chronic  purulent  otitis  media  is  liable 
to  have,  with  very  little  warning,  a 
most  serious  or  even  a  fatal  illness." 
Acute  or  chronic  disease  of  the  middle 
■ear  is  a  disease  that  is  fraught  with 
much  danger  to  life  and  should  always 
be  regarded  most  seriously. 

The  Steps  of  TriB  Opbhation. — 
The  first  portion  of  this  operation  is 
performed,  with  some  slight  changes, 
in  the  same  manner  as  is  the  opera- 
tion for  simple  mastoiditis.  The  in- 
■cision  is  carried  a  little  farther  for- 
ward to  a  point  a  few  millimetres  in 
front  of  the  anterior  insertion  of  the 
auricle.  If  a  fistulous  tract  exists  in 
the  skin  surface  it  is  excised  or  the 
incision  is  made  so  as  to  include  it. 
In  the  retraction  of  the  anterior  flap 
it  is  pushed  farther  forward  and  at 
the  same  time  the  posterior  wall  of 
the  membranous  external  auditory 
<M,nal  is  separated  from  its  bony  sup- 
port and  made  to  lie  flat  on  the  an- 
terior wall  of  the  canal,  thus  exposing  ,^  „  ,  .  w  n  v,„= 
the  entire  upper  and  Posterior  wall  of  F.e.^3329^-p„ejn«stration|how^^^ 
the  bony  canal  as  far  as  the  tympanic 
ring.     The  operation  upon  the  bone  is 


performed  in  the  same  manner  as  m 

the  first  operation  described,  up  to  the 

stage  at  which  the  latter  is  considered 

complete ;  then  from  this  point  onward  .       ^    ^    .  ^, 

certain  additional  steps  are  required.     The  first  of  these 

consists  in  bending  the  tip  of  a  pure  silver  probe  at  nearly 

*  About  nve  per  cent,  ot  all  cas^  o*  P«"PSltl9  and 'wo-thiras  of 
aU  cases  of  sinus-phlebitis  are  ol  ot^io  o"Kln  (Pitt).  In  17,(B» 
aiit/iDiles  in  London  deatb  was  due  in  103,  or  1  In  Ibv,  to  an  omic 
teS  in  10.TO7  cases  with  tympanic  ^uPPuratton  69  deaths  occumd 
as  the  result  of  the  aural  lesion,  or  1  in  If  (Klmer)-  I"  ^'g""  V  to 
patients  death  occurred,  as  the  result  ?f  t^e.^lsease,  in  119,  or  1  in 
319  (Burkner's  and  Randall's  Individual  statistics  combined). 


been  Removed,  and  the  Excavated  Mastoid  Cells  and  Middle  Ear  havet.  „,„„„„,„„, 
thpB^CTnal  Auditory  Canal  to  Form  One  Large  Cavity.  It  also  shows  the  exposure  of 
the  dura  Serin  the  mldde  fossa  and  the  exposure  of  the  sigmoid  sinus  from  its  knee 
to  withfn^  short  distaSe  of  the  jugular  bulb.  When  it  appears  desirable  to  expose  ffie 
posS?fossatbe  bone  must  be  reiSoved  In  a  backward  direction  over  a  still  larger  area. 


nerve  is  exposed.  When  it  is  exposed,  the  pressure  of 
the  probe  will  cause  the  muscles  of  the  face  to  twitch. 
It  is  by  the  use  of  the  probe,  furthermore,  that  informa- 
tion is  to  be  obtained  in  regard  to  the  possible  existence 
of  a  sinus  leading  into  the  posterior  or  the  middle  cranial 
fossa  ■  If  such  a  sinus  is  discovered  the  bony  structure 
through  which  it  passes  must  all  be  removed  and  the 
underlying  dura  mater  and  sigmoid  sinus  inspected,  so 

Y07 


Mastoid  operations.    REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 
luasioioi  0])ei*aiioiiSa 


Fig.  3330.  —  The  Incision  to 
Form  tlie  Conolio-meatal  Flap 
in  Ballance's  Modification  of 
tlie  Eadical  Operation, 


that,  if  any  complicating  lesion  of  the  meninges,  the 
sinus,  or  the  brain  itself,  exist,  it  shall  not  escape  dis- 
covery. 

In  cases  of  chronic  suppuration  with  cholesteatoma  the 
bone  should  be  thoroughly  searched  for  the  presence  of  any 
fistulous  tract,  and  if  one  is 
found  it  should  he  thoroughly 
curetted.  At  no  point  should 
any  but  healthy  "bone  de- 
nuded of  membrane  be  left 
behind.  Unless  this  is  done 
a  recurrence  of  the  choleste- 
atoma is  most  likely  to  ensue. 
When  the  surgeon  has 
smoothed  and  rounded  off 
all  sharp  edges  of  bone  and 
is  positive  that  he  has  re- 
moved all  necrotic  tissue,  he 
may  proceed  to  form,  from 
the  posterior  portion  of  the 
membranous  external  audi- 
tory canal,  the  flaps  which 
are  to  serve  in  large  part  as  a 
lining  membrane  for  the  ex- 
cavation in  the  bone.  It  is 
usual,  at  this  point,  to  speak 
of  dividing  transversely  the 
membranous  external  audi- 
tory canal  near  its  inner  ex- 
tremity. I  may  state,  how- 
ever, that  I  have  never  seen 
a  case  in  which  the  separation  of  the  membranous  lining 
of  the  canal  from  its  bony  support,  which  is  done  at  an 
earlier  stage  of  the  operation,  did  not  leave  free  its  inner 
extremity  and  so  render  the  making  of  this  transverse  in- 
cision unnecessary.  So  far  as  the  flaps  themselves  are 
concerned,  it  is  possible  to  solve  this  part  of  the  problem 
in  four  different  ways.  According  to  the  first  method  a 
pair  of  artery  or  dressing  forceps  is  introduced  into  the 
external  auditory  canal  and  held  open  so  as  to  render 
tense  its  posterior  cutaneous  wall;  then,  with  a  small 
scalpel,  an  incision  is  made  in  the  membranous  canal 
through  the  middle  of  its  superior  surface  and  extending 
from  its  freed  extremity  to  the  cavum  conchse.  A  similar 
and  parallel  incision  is  next  made  through  the  inferior 
surface  of  the  canal.  In  this  way  (KOrner's  method) 
there  is  formed,  out 
of  the  posterior  ca- 
nal wall,  a  quadri- 
lateral flap  which 
is  united  to  the 
auricle  by  a  ver- 
tical line  of  union 
in  the  cavum  con- 
chee.  This  flap  is 
made  thinner,  at  its 
outer  end,  by  re- 
moving some  of  the 
cartilage  which  en- 
ters into  its  compo- 
sition. After  it  has 
thus  been  reduced 
in  thickness  the  flap 
is  turned  backward 
into  the  mastoid 
wound  and  united 
— by  means  of  two 
catgut  ligatures 
passed  through  its 
free  extremity — to 
the  posterior  flap 
of  the  mastoid  in- 
cision. The  next 
step  is  to  unite  the 
edges  of  the  mastoid  incision — not  throughout  its  en- 
tire length,  but  from  the  upper  end  down  to  within  10 
or  13  mm.  of  its  lowest  point.  The  cavity  made  by 
these  operative  procedures  and  partially  lined  by  the  flap 


FiQ.  3331.— The  Incision  as  Suggested  by 
Ballance  in  hia  Modiflcation  of  the  Mas- 
toid Operation. 


described  above,  is  packed  through  the  external  meatus 
with  a  strip  of  iodoform  gauze,  and  a  small  piece  is  in- 
troduced into  the  lower  angle  of  the  mastoid  wound. 
The  usual  outside  dressings  are  applied. 

If  the  method  of  operating  here  advocated  is  adopted, 
the  raw  surface  of  the  flap  will  be  brought  in  contact, 
with  the  raw  surface  of  the  flaps  of  the  mastoid  incision, 
and  subsequently  they  will  unite.  From  the  free  edges, 
of  this  inner  flap  a  new  growth  of  epithelium  will  gradu- 
ally extend  over  the  granulating  surface  of  the  rest  of  the 
cavity,  and  thus,  in  the  course  of  time,  a  non-secreting 
dermal  lining  will  be  supplied  for  the  entire  cavity  which, 
has  been  created  by  the  breaking  down  of  the  parti- 
tions separating  the  mastoid  cells,  middle  ear,  and  ex- 
ternal auditory  canal.  After  the  healing  is  complete, 
a  survey  of  the  cavity  will  reveal  the  fact  that  a  small 
ridge  is  located  in  its  lower  portion.  This  ridge,  which, 
is  composed  of  the  remainder  of  the  posterior  bony  wall 
of  the  auditory  canal,  contains  the  facial  nerve  and  di- 
vides the  cavity  into  a  posterior  and  an  anterior  half. 
In  a  few  instances  I  have  observed  the  development  of 
facial  paralysis  at  the  end  of  a  few  hours,  or  even  a  day 
or  two,  after  the  operation.  I  have  attributed  the  phe- 
nomenon, which  was  only  transient  in  character,  to  the- 
pressure  exerted  upon  an  exposed  facial  nerve  by  the 
saturated  dressings  which  filled  the  cavity. 

The  second  method  of  providing  a  lining  for  the  exca- 
vation in  the  bone  is  that  suggested  by  Pause.  The  first, 
step  in  this  procedure  consists  in  carrying  the  Incision 
through  the  middle  of  the  posterior  membranous  wall  of 
the  external  auditory  canal  as  far  outward  as  the  cavum 
conchffi.  Prom  this  point  one  incision  is  carried  upward, 
at  right  angles  to  the  first  incision,  as  far  as  to  the  summit 
of  the  superior  wall  of  the  canal,  while  a  second  one  is 
carried  downward  as  far  as  the  lowest  point  of  the  infe- 
rior wall ;  and  as  a  result  of  these  incisions  there  will  be 
formed  two  flaps — an  upper  and  a  lower  one.  Each  of 
these  two  flaps  is  held  in  position  against  the  underlying^ 
raw  surfaces  by  means  of  a.  gauze  tampon. 

The  third  method  is  that  suggested  by  Stacke.  Ac- 
cording to  his  plan,  the  flap  is  made  by  carrying  an  in- 
cision through  the  middle  of  the  superior  wall  of  the 
auditory  canal  as  far  outward  as  to  the  cavum  conchae, 
while  from  the  termination  of  this  first  incision  a  second 
one  is  carried  downward  as  far  as  to  the  lowest  point  of 
the  inferior  wall  of  the  canal.  The  flap  thus  formed  is 
pushed  downward  into  the  bony  cavity  and  held  in  place 
by  a  gauze  tampon. 

In  the  fourth  method  the  flap  is  constructed  by  making 
the  incision  through  the  inferior  cutaneous  wall  instead 
of  the  superior,  and  then  by  means  of  the  packing  it  is 
crowded  against  the  upper  and  posterior  wall  of  the  cav- 
ity rather  than  against  the  lower  and  posterior,  as  in  the 
preceding  method. 

Ballance  has  still  further  modified  the  operation  by 
adopting  the  following  course :  He  begins  the  cutaneous 
incision  over  the  tip  of  the  mastoid  process,  but  does  not 
follow  the  auricular  groove ;  instead,  he  carries  the  incis- 
ion at  first  upward  and  backward,  in  a  curving  direction, 
and  then  forward,  above  the  auricle,  to  a  point  a  few 
millimetres  in  front  of  the  anterior  superior  insertion  of 
the  latter.  In  this  way  he  makes  an  unusually  large 
semicircular  anterior  flap  (Fig.  3331).  From  this  pre- 
liminary incision  onward  the  operation  proceeds  as  in  the 
one  described  above  until  the  stage  is  reached  at  which 
it  becomes  necessary  to  make  the  flap  in  the  auditory 
canal  In  constructing  this,  Ballance  carries  his  incision 
along  the  floor  of  the  canal  as  far  as  to  the  concha,  then 
downward,  then  slightly  backward  and  upward,  and 
finally  slightly  forward  and  upward  until  the  helix  is 
reached  (Fig.  3330).  This  flap  is  united  by  sutures  to 
the  anterior  mastoid  flap.  After  the  ends  of  the  su- 
ture have  been  brought,  through  the  canal  flap  the 
needle  is  threaded  double  and  passed  through  the  mas- 
toid flap  (Fig.  3332),  and  then  the  two  ends  of  the 
suture  are  tied  over  a  small  piece  of  rubber  tubing.  The 
outside  wound  is  entirely  closed.  The  inner  cavity  is 
packed  with  gauze.    From  ten  to  fourteen  days  later 
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the  patient  is  given  an  anaisthetic,  the  cavity  is  waslied 
out  with  a  warm  sterile  saline  solution,  and  the  mastoid 
wound  reopened.  After  all  oozing  has  been  stopped  a 
Ihiersch  s  skin  graft,  which  has  been  obtained  in  the 
mean  time  from  another  portion  of  the  body,  and  which 
Is  large  enough  to  cover  completely  the  granulating  sur- 
face of  the  cavity,  is  carefully  apphed  to  this  area 
•and  then  covered  with  gold  leaf.  The  cavity  finally  is 
plugged  with  sterile  gauze  which  is  left  in  place  for  Uvo  or 
three  days.  At  the  end  of  this  period  the  gauze  should 
be  removed  and  the  gol.l  leaf  gently  washed  out  Bal- 
lance  claims  for  this  mode  of  operating  a 
much  shorter  period  of  after-treatment. 
In  the  class  of  cases  which  we  are  now 
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Fig.  3332.— The  Concho-meatal  Flap  is  seen  Behina  the  Mastoid  Flap. 
The  suturea  are  passed  throue:h  it  and  the  two  ends  of  each  suture 
are  then  threaded  on  one  needle  and  passed  through  the  mastoid 
flap  and  then  tied  over  a  piece  ol  rubber  tubing.  (From  Jacobson 
and  Steward :  "The  Operations  of  Surgery.") 

•considering,  the  after-treatment  requires  much  judgment. 
Irrigation  should  not  be  resorted  to  if  it  can  be  avoided ;  as 
a  substitute,  very  gentle  dry  cleansing  is  to  be  preferred. 
The  first  dressing  need  not  be  disturbed  for  six  or  seven 
days  unless  the  temperature  denotes  a  septic  disturbance ; 
subsequently,  liowever,  the  parts  will  have  to  be  dressed 
every  other  day.  The  sutures  are  generally  removed  at 
the  time  of  the  first  dressing.  The  gauze  drain  in  the 
lower  end  of  the  mastoid  wound  is  to  be  gradually  short- 
ened until  the  wound  has  healed  from  the  bottom.  Ex- 
uberant granulations  are  to  be  cut  down  by  means  of  the 
curette,  which  must  be  used  very  gently,  or  by  means  of 
a  small  bead  of  nitrate  of  silver  fused  on  the  end  of  a  sil- 
ver probe.  At  each  dressing  the  cavity  should  be  dusted 
with  finely  powdered  boracic  acid  or  with  subgallate  of 
bismuth,  and  a  loose  packing  of  sterile  gauze  should  be 
inserted.  If  there  is  much  suppuration  from  the  Eusta- 
chian tube  an  application  of  ii  solution  of  nitrate  of  silver 
(fifteen  or  twenty  grains  to  the  ounce  of  distilled  water), 
or  of  one  of  sulphate  of  zinc  (five  or  six  grains  to  the 
ounce  of  distilled  water),  should  be  made  to  the  mouth  of 
the  tube  on  a  cotton-tipped  applicator.  The  cavity  must 
not  be  allowed  to  become  obliterated  by  excessive  granu- 
lations and  strict  asepsis  must  be  employed  so  as  to  pre- 
vent the  possibility  of  perichondritis.  If  the  case  is  one 
in  which  an  acute  exacerbation  has  taken  place,  with 
the  formation  of  a  subperiosteal  abscess  and  perforation 
through  the  skin,  it  may  be  impossible  to  obtain,  from 
the  immediate  vicinity,  enough  healthy  skin  to  cover  the 
exposed  portions  of  the  mastoid.  When  this  is  found 
to  be  the  case,  the  difficulty  may  be  overcome  by  a  resort, 
at  some  later  date,  to  a  plastic  operation,  or  the  healing 
may  be  hastened  by  the  transplantation  of  small  skin 
grafts. 


The  Stacke  Operation. 

The  patient  is  prepared  as  for  the  former  operations 
Ihe  first  incision  is  made  as  in  the  radical  operation  de- 
scribed above.  The  anterior  flap  is  reflected  forward  so 
as  tully  to  expose  the  bony  external  auditory  canal;  the 
membranous  canal  is  then  completely  shelled  out  of  its 
bony  support  and  the  entire  mass  is  held  forward  with 
a  blunt  retractor.  This  gives  an  unobstructed  view  of 
the  tympanic  cavity  and  of  the  bony  structures  to  be 
operated  upon.  If  any  remnants  of  the  tympanic  mem- 
brane or  of  the  ossicles,  or  any  granulation  tis- 
sue, be  present,  they  should  ail  be  removed  and 
tire  tympanic  cavity  cleaned.  As  the  next 
step,  the  upper  and  posterior  walls  of  the  canal 
should  be  removed  with  the  chi.sel  to  such  an 
extent  as  will  fully  expose  to  view  the  epitym- 
panic  space  and  the  antrum.  Of  course  great 
care  must  be  used  to  avoid  wounding  the  fa- 
cial nerve.  As  an  extra  precaution  against 
this  accident  Stacke  makes  use  of  a  hook-like 
instrument  which  he  calls  a  "  protector "  and 
which  is  introduced  from  the  tympanic  cavity 
into  the  antrum,  so  that  if  by  any  chance  the 
chisel  should  slip  it  will  strike  this  protector. 
The  posterior  canal  wall  is  removed  as  in  the  radical 
operation  and  all  cells  adjacent  to  the  antrum  are  re- 
moved ;  in  fact,  the  operation  on  the  bony  parts  should, 
so  far  as  circumstances  will  permit,  be  as  radical  as 
the  so-called  radical  operation.  The  chief  point  of  dif- 
ference between  the  two  is  to  be  found  in  the  fact 
that  in  the  radical  operation  the  mastoid  cortex  is  first 
removed  and  the  antrum  entered  from  behind,  while  in 
the  Stacke  operation  the  antrum  is  entered  from  in 
front  and  the  mastoid  cells  are  excavated  by  work 
done  wholly  from  the  side  of  the  external  auditory  ca- 
nal—the mastoid  cortex  being  left  undisturbed.  This 
operation  must  necessarily  be  less  complete  than  the 
Schwartze-Stacke  operation,  for  it  is  not  possible,  by 
way  of  the  external  auditory  canal,  to  remove  the  mas- 
toid cells  at  the  tip,  or  even  those  situated  at  a  higher 
level.  Exposure  of  the  middle  or  the  posterior  cerebral 
fossa  often  takes  place  in  the  Stacke  as  in  the  other  oper- 
ations, but  under  strict  asepsis  this  occurrence  need  cause 
no  anxiety.  Stacke's,  as  well  as  the  other  methods  of 
furnishing  an  epidermal  lining  for  the  excavation  by 
means  of  a  flap,  has  already  been  described  above.  The 
flap  or  flaps  thus  provided  are  to  be  pushed  into  place 
and  iodoform  gauze  packed  down  upon  them  to  hold 
them  in  apposition  with  the  bony  wall  after  the  external 
mastoid  wound  has  been  entirely  closed.  In  the  subse- 
quent management  of  the  case  the  same  directions  are  to 
be  followed  as  those  which  are  mentioned  in  the  descrip- 
tion of  the  Schwartze-Stacke  operation. 

Operations  for  Meningitis,  Extradural  Abscess, 
Encephalic  Abscess,  and  for  Sinus-Thrombosis 
OP  Otitic  Origin. 

Several  of  these  intracranial  lesions  are  often  to  be 
found  in  the  same  case,  the  most  frequent  being  an  ex- 
tradural abscess,  which  is  a,  localized  pachymeningitis, 
walled  oil  by  adhesions  from  the  rest  of  the  dura  mater. 
In  cases  of  sinus  thrombosis  a  complicating  encephalic 
abscess  is  more  apt  to  be  cerebellar  than  cerebral.  As  a 
rule,  the  intracranial  lesion  is  most  often  found  in  the 
vicinity  of  the  most  necrotic  portion  of  the  causal  focus 
of  ear  disease. 

I.  Extradural  and  Encephalic  Abscesses. — Extradural 
abscesses  in  the  middle  fossa  generally  lie  just  outside  of 
{i.e.,  below)  that  portion  of  the  dura  which  covers  the 
lower  and  posterior  portion  of  the  temporo-sphenoidal 
lobe,  while  those  occurring  in  the  ])osterior  fossa  are  in 
contact  with  that  portion  of  the  dura  which  encases  the 
anterior  portion  of  the  occipital  lobe.  Of  encephalic 
abscesses  the  majority  are  to  be  found  in  the  cerebrum, 
and  of  these  the  larger  proportion  are  to  be  found  in  the 
temporo-sphenoidal  lobe  where   they  generally  occupy 
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the  inferior  and  posterior  portion  of  this  lobe,  above  and 
behind  the  tympanic  roof  and  the  petrous  portion  of  the 
temporal  bone.  In  cases  of  cerebellar  abscess  the  most 
usual  site  is  at  a  point  close  to  the  anterior  and  lateral 
surface  of  the  cerebellum,  behind  the  petrous  portion  of 
the  temporal  bone. 

In  cases  in  which  the  surgeon,  although  convinced  that 
an  abscess  exists  in  some  part  of  the  encephalon,  is  nev- 
ertheless unable  to  decide  whether  it  is  located  in  the 
cerebrum  or  in  the  cerebellum,  it  is  his  duty  to  explore 
first  the  most  likely  sites  in  the  cerebrum,  and  then,  if  he 
fails  to  find  the  abscess  in  this  part  of  the  brain,  to  ex- 
plore the  cerebellum. 

Meningitis  of  otitic  origin  is  sometimes  non-suppura- 
tlve  (meningitis  serosa).  Usually,  however,  it  is  puru- 
lent in  character  and  limited  to  a  comparatively  small 
area  by  a  preceding  adhesive  inflammation.  In  these 
cases  of  serous  meningitis  the  early  recognition  of  the 
presence  of  the  disease  and  the  drainage  of  the  affected 
region— by  the  establishment  of  an  opening  in  the  bony 
wall  of  the  cranial  cavity,  by  incising  the  dura,  and  finally 
by  inserting  a  gauze  drain^ — has  in  some  few  cases  been 
the  means  of  saving  a  patient's  life.  As  a  preliminary  to 
these  steps  one  may,  according  to  the  acuteness  or  the 
chronicity  of  the  causal  ear  disease,  either  make  a  simple 
opening  into  the  mastoid  cells,  in  order  to  reach  the 
deeper-lying  structures,  or  perform  the  radical  operation. 
The  tympanic  roof  must  be  removed  and  the  dura  in- 
cised. In  cases  of  meningitisserosa,  the  ventricle  should 
also  be  drained,  by  means  of  a  tent  or  drain  left  in  situ, 
and  in  addition  it  may  be  well  to  make  a  lumbar  punct- 
ure. 

In  all  cases  of  intracranial  complications  of  otitic 
origin,  the  mastoid  cells  and  the  antrum — and,  in  chronic 
cases,  the  tympanic  cavity  as  well — are  first  to  be  opened 
into.  Then  thesurgeon,  beariugin  mindthatin  the  Targe 
majority  of  instances  the  inti-acranial  complication  lies 
nearest  the  focus  of  infection  in  the  ear,  and  realizing 
also  that  it  is  desirable  to  enter  the  cranial  cavity  by  that 
route  which  is  at  once  the  easiest  and  nearest  as  well  as 
the  one  which  admits  of  the  best  drainage,  proceeds — in 
the  case  of  a  lesion  which  he  believes  to  be  located  in  the 
middle  fossa  or  vicinity — to  remove  the  thin  plate  of  bone 
which  separates  the  tympanum,  antrum,  and  adjacent 
cells  from  the  cranial  cavity  (see  Fig.  3329).  One  sur- 
face of  this  plate  of  bone — It  should  be  remembered — 
forms  the  tympanic  roof,  the  other  the  floor  of  the  mid- 
dle fossa.  The  first  opening  through  the  bone  is  to  be 
made  with  the  chisel,  but  afterward  the  curette  and 
rongeur  forceps  are  to  be  employed  for  the  purpose  of 
enlarging  it.  Either  of  these  instruments  is  much  to 
be  preferred  to  the  chisel,  the  trephine,  or  the  dental 
burr.  They  are  not  only  fully  as  effective  as  these, 
but  they  possess  in  addition  the  great  advantage  of 
not  being  likely,  as  are  the  other  instruments,  which 
have  to  work  from  without  inward,  of  wounding  the 
deeper-lying  soft  structures.  In  the  removal  of  bone 
by  means  of  the  curette  or  the  rongeur  forceps  the 
tip  of  the  former  or  the  beak  of  the  latter  is  inserted 
between  the  dura  and  the  bone,  and  a  portion  of  the 
latter  of  the  size  desired  is  then  easily  broken  or  bit- 
ten off;  the  force  applied  always  working  in  the  direc- 
tion away  from  the  soft  parts.  If  the  cortex  is  unusually 
thick  and  sclerosed  at  any  one  j)oint  it  may  be  best  to 
employ  the  chisel  for  the  purpose  of  removing  the  more 
superficial  portions,  and  thus  gradually  to  reduce  the 
bone  to  the  desired  degree  of  thinness.  It  is  surprising, 
however,  how  thick  a  mass  of  bone  the  forceps  shown  in 
Fig.  3335  is  capable  of  biting  off.  After  the  tympanic 
roof  has  been  removed  it  is  easy  to  extend  the  opening  in 
any  given  direction — as  may  be  indicated  by  the  route 
taken  by  the  infection — by  removing  the  lateral  wall 
of  the  middle  fossa  (the  squamoiis  plate  of  the  tempoi'al 
bone).  In  removing  this  plate  care  must  be  taken  to 
avoid  the  middle  meningeal  artery,  as  the  wounding  of 
this  vessel  is  likely  to  cause  a  hemorrhage  which  it  is 
difficult  to  control.  As  has  been  said  above,  the  larger 
number  of  intracranial  complications  are  seated  in  the 


lower  and  posterior  portion  of  the  temporal  lobe,  and 
consequently,  as  soon  as  the  plate  of  bone  above  the  ex- 
cavated mastoid  cells  has  been  removed,  it  is  most  likely 
that  the  nature  of  the  lesion  will  then  be  revealed.  Fur- 
thermore, the  affected  area  will  by  this  mode  of  proce- 
dure be  exposed  at  its  most  dependent  point.  When 
once  the  diseased  tissues  are  exposed,  bone  must  be  re- 
moved until  normal  tissue  shows  around  the  diseased 
area.  If  a  localized  pachymeningitis  (an  extradural  ab- 
scess) is  present,  the  simple  laying  bare  of  the  site  of  the 
disease  and  establishing  good  drainage,  after  carefully 
cleansing  the  parts,  will  result  in  a  cure.  It  is  best  not 
to  curette  any  granulations  that  may  be  present.  If, 
after  they  have  thus  been  exposed,  they  do  not  soon  disap- 
pear, cauterization  by  means  of  the  nitrate-of-silver  stick 
may  be  resoi«d  to.  The  wound  should  be  left  widely 
open  and  antfteptic  or  sterilized  dressings  applied. 

When  an  encephalic  abscess  is  suspected  but  not  locat- 
ed, the  best  way  of  searching  for  it  is  first  to  incise  the 
dura  in  the  centre  of  the  bone  opening  so  that  hemorrhage 
from  any  bleeding  vessels  may  be  readily  controlled. 
(The  reason  why  the  bleeding  may  more  easily  be  con- 
trolled at  this  part  of  the  wound  becomes  apparent  if  we 
consider  the  fact  that  these  vessels  have  a  tendency  to 
retract,  and  if  the  opening  is  made  near  the  bony  edge 
the  vessels  may  retract  under  this  bone  and  so  make  it 
difficult  for  the  surgeon  to  seize  them  with  the  artery 
clamp.)  In  incising  the  dura,  merely  the  outer  layer 
should  be  opened  with  a  knife  and  the  inner  layers  pene- 
trated with  a  blunt-pointed,  deeply  grooved  director. 
The  same  instrument  should  be  used  in  exploring  the  cere- 
bi'al  tissues  for  the  purpose  of  locating  the  pus ;  a  trocar 
and  cannula  do  not  answer  equally  well,  as  the  latter 
readily  becomes  clogged,  and,  besides,  it  is  easily  possible 
to  pass  the  two  instruments  directly  through  a  pus  cavity 
into  sound  brain  tissue  beyond  and  thus  fail  to  obtain  any 
pus  when  the  suction  syringe  is  applied  to  the  cannula 
after  the  withdrawal  of  the  trocar.  But  when  a  grooved 
director  is  employed  in  exploring  the  brain,  especially  if  a 
little  downward  pressure  is  exerted  upon  the  brain  tissue 
at  the  same  time,  and  if  the  outer  part  of  the  sinus  is 
stretched  open  by  means  of  an  artery  clamp  or  a  pair  of 
dressing  forceps,  the  pus — if  any  has  been  encountered 
in  the  track  of  the  instrument — will  almost  surely  escape 
by  way  of  the  groove  in  the  director.  When  the  brain  is 
exposed  in  the  manner  described  care  must  be  exercised 
to  prevent  the  director  from  penetrating  to  a  vertical  depth 
of  more  than  3  cm.  It  may  be  necessary  to  introduce  the 
instrument  several  times  before  the  abscess  is  located.  It 
should  first  be  introduced  in  a  direction  upward,  inward, 
and  backward,  in  the  temporo-sphenoidal  lobe;  then,  if 
the  abscess  is  not  found  in  this  direction,  the  director  may 
next  be  passed  directly  inward  and  upward.  If  here  too 
no  pus  slwuld  be  discovered,  it  will  be  well  to  introduce 
the  director  inward,  upward,  and  forward.  As  regards 
the  proper  mode  of  conducting  the  exploration  I  will 
simply  add  that  the  director  should  be  advanced  slowly 
for  a  short  distance  and  then  withdrawn  for  a  part  of  this 
distance ;  then  it  should  be  pushed  in  a  second  time  to  a 
still  greater  depth  and  again  withdrawn  as  in  the  first 
instance;  and  so  on.  When  the  pus  is  encountered,  the 
track  made  by  the  director  should  be  freely  enlarged 
with  the  scalpel,  and  the  pus  allowed  to  flow' out.  The 
finger  should  then  be  introduced  to  explore  the  wall  of 
the  cavity  and  the  latter  should  be  cleansed  with  gauze 
wipes.  I  prefer  this  procedure  to  even  gentle  syringing 
with  a  saline  solution  and  the  employment  of  the  double 
catheter ;  it  is  less  likely,  as  it  seems  to  me,  to  force  the 
pus  into  the  loose  open  cerebral  structures.  I  also  prefer 
to  rely  upon  a  gauze  drain  rather  than  upon  a  rubber  oi: 
bone  drainage  tube ;  for  these  tubes,  as  it  seems  to  me, 
are  more  unyielding  and  therefore  more  irritating  to  the 
soft  cerebral  tissues.  A  wick  formed  of  a  number  of 
strands  of  catgut  or  silkworm  gut  make  a  good  drain. 
In  the  subsequent  care  of  the  wound  it  will  be  found 
advisable  to  dry  out  the  cavity  in  the  brain  every  other 
day,  and  sometimes  even  daily,  and  on  each  occasion  a 
shorter  drain  should  be  inserted,  until  the  cavity  finally 
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closes.  When,  as  occasionally  happens,  a  hernia  coiebri 
develops  after  the  evacuation  of  the  abscess,  moderate 
pressure  and  the  cicatrization  of  the  tissues  will  have  to 
be  depended  upon  for  the  reduction  and  eventual  oblite- 
ration of  the  protruding  mass.  Celluloid  and  other  ma- 
terials have  been  employed  to  take  the  place  of  the  loss 
of  bone  substance.  I  have  had  no  personal  experience 
■with  their  use,  and  am  therefore  unable  to  pass  judgment 
upon  their  value. 

When  the  lesion  exists  in  the  posterior  fossa  or  in  the 
cerebellum,  the  sinus  is  first  uncovered  (see  Pig.  8339) 
and  the  bone  gradually  removed  backward  and  upward 
throughout  the  entire  area  invaded  by  the  infection.  Such 
removal  of  bone  should  not  stop  until  normal  tissues  ap- 
pear on  every  side  of  the  bone  opening.  It  is  easy  to  ex- 
plore the  cerebellum  posteriorly  to  the  sinus,  the  point  of 
entrance  being  in  the  angle  formed  by  the  junction  of  the 
horizontal  portion  of  tlie  lateral  sinus  with  its  sigmoid 
portion.  The  exploring  director  is  introduced  at  first 
inward  and  forward  toward  the  petrous  portion  of  the 
temporal  bone.  If  pus  Is  not  found  here,  the  director,  in 
the  subsequent  explorations,  should  be  turned  more  and 
more  in  a  backward  direction.  It  is  a  much  more  deli- 
cate task  to  enter  the  cerebellum  anteriorly  to  the  sinus. 
If  the  director  is  introduced  at  this  point,  it  should  be 
kept  on  a  level  with  the  aditus  ad  antrum,  and  the  sur- 
geon should  be  cautious  about  pushing  the  instrument  in 
.a  downward  direction  in  the  vicinity  of  the  jiigular  bulb. 
The  route  from  the  excavated  mastoid  cells  to  the  seat 
of  the  Intracranial  lesion  is  of  course  the  only  route  to 
be  followed  by  the  surgeon  in  cases  in  which  the  infec- 
tion has  clearly  spread  along  a  pathway  leading  from 
necrotic  tissue  in  the  mastoid  region  to  the  deeper-lying 
area  of  disease  within  the  cranial  cavity. 

There  are  those  who  claim,  with  some  show  of  reason, 
that  the  removal  of  the  tympanic  roof  exposes  the  cranial 
contents  to  a  greater  danger  from  infection  than  if  a  sep- 
arate opening  were  to  be  made,  by  means  of  a  trephine 
or  chisel,  into  the  middle  or  posterior  fossa,  the  floor  of 
the  middle  fossa  or  the  anterior  wall  of  the  posterior  fossa 
being  allowed  to  serve  as  a  barrier  between  the  infected 
mastoid  cells  and  the  contents  of  the  cranial  cavity. 
But,  as  1  have  already  stated  above,  this  method  of  oper- 
ating does  not  afford  the  best  drainage  (especially  when 
the  middle  fossa  is  involved),  and  furthermore  if  one  or 
the  other  of  the  cavities  is  already  infected— as  is  pre- 
sumably the  case— additional  infection  is  not  likely  to 
augment  the  danger.  On  the  other  hand,  if  the  cranial 
contents  are  found  to  be  normal,  it  is  easy  to  prevent  an 
extension  of  the  infection  from  the  middle  ear  by  means  of 
proper  dressings.  Then  again,  there  is  ample  evidence 
to  show  that,  when  provision  has  been  made  for  good 
drainage,  infection  does  not  so  readily  pass  from  the  an- 
trum or  the  tympanum  to  the  soft  parts  within  the  cranial 
cavity  when  the  latter  are  deprived  of  the  wall  ot  bone 
that  separates  them  from  the  middle  ear.  In  a  number 
of  instances  which  have  come  under  my  direct  observa- 
tion an  opening  has  been  inadvertently  established  in  the 
middle  or  posterior  fossa,  during  the  course  of  the  opera- 
tion for  a  simple  uncomplicated  mastoiditis,  and  yet  in 
not  a  single  one  of  these  cases  have  I  known  any  symp- 
toms to  develop  which  would  justify  the  belief  that  a,ny 
infection  had  spread  to  these  deeper  structures  after  the 
establishment  of  this  opening.  .,,    .       j.,     „,,f 

In  operations  for  suspected  intracranial  lesions  the  prci- 
erence  should  be  given  to  chloroform  as  an  anaesthetic 
owing  to  the  fact  that  it  produces  less  congestion  ot  tlie 
cerebral  vessels,  etc.  . 

The  course  of  events  after -the  evacuation  of  a  biam 
abscess  by  operative  interference  can  perhaps  best  be 
shown  by  the  report  of  a  case :  A  child,  four  years  of  age 
was  admitted  to  my  service  in  the  New  York  Eye  and  Lai 
Infirmary  on  March  29th,  1903.  The  history  of  a  long-con- 
tinued, foul-smelling  discharge  from_  the  right  ear.  ^^ 
the  development,  some  ten  days  previously,  of  a  swelling 
behind  and  above  the  ear,  was  obtained.  The  child  was 
prepared  for  immediate  operation.  The  mastoid  incision 
was  extended  upward  to  and  above  the  parietal  eminence. 


This  unusually  long  incision  was  rendered  necessary  by 
the  existence  of  a  large  subperiosteal  abscess,  filled  with  a 
most  foul-smelling  pus  and  occupying  a  space  extending 
upward,  from  the  mastoid  tip,  over  three  inches  and  from 
an  inch  to  an  inch  and  a  half  in  width.  The  periosteal 
walls  were  found  to  be  gangrenous.  The  bone,  over  a 
small  area  immediately  below  the  parietal  eminence,  was 
of  a  purple-red  color  (evidently  a  beginning  necrosis). 
The  mastoid  cells  were  opened  and  mucli  cbolesteatoma- 
tous  material  was  evacuated ;  the  posterior  canal  wall  was 
removed  and  the  tympanic  cavity  cleared  of  all  granula- 
tions by  means  of  the  curette ;  the  usual  flap  was  made 
from  the  membranous  external  auditory  canal.  The 
dura  was  exposed  above  the  tympanic  roof  and  found  to 
be  normal.  Owing  to  the  necrotic  condition  of  the  peri- 
osteum the  wound  was  left  open  throughout  its  entire 
extent. 

Notwithstanding  the  fact  that  tlie  child  was  a  puny 
specimen  of  humanity  and  did  not  possess  much  recu- 
perative power,  the  wound  made  fair  progress  toward 
healing.  Suddenly,  while  she  was  sitting  up  in  bed,  on 
the  morning  of  April  23d,  the  child  collapsed.  When  I 
reached  the  patient,  a  few  hours  later,  she  was  uncon- 
scious, witli  a  pulse  of  130  and  a  temperature  of  106°  F. 
The  resident  surgeon  reported  that,  before  she  became 
unconscious,  he  had  failed  to  find  any  evidence  of  paral- 
ysis or  of  anoesthesia.  The  patient  was  prepared  for  an- 
other operation.  The  opening  in  the  tympanic  roof,  made 
at  the  first  operation,  was  enlarged,  a  portion  of  the 
squamous  plate  of  the  temporal  bone  was  removed,  and 
the  dura  mater  was  exposed  from  the  tympanic  roof  to 
the  parietal  eminence  a  distance  of  about  three  inches; 
its  width  measured  about  one  inch.  The  dura  mater 
immediately  above  the  tympanic  roof,  which  had  been 
exposed  at  the  first  operation,  was  covered  with  healthy 
granulations,  and  the  dura  mater,  on  further  exposure, 
was  found  to  be  healthy  for  a  distance  of  from  half  an 
inch  to  three-quarters  of  an  inch  beyond.  As  the  work 
of  removing  the  bone  advanced  in  an  upward  direction, 
it  was  found  that  the  portion  of  the  skull  which  at  the 
time  of  the  first  operation  had  presented  a  purple-red 
color,  was  now  noticeably  softer  and  more  friable,  and 
immediately  under  the  centre  of  this  area  was  found  a 
perforation  in  the  dura  mater.  Granulations  covered  all 
this  portion  of  the  dura  mater,  but  they  were  most  exu- 
berant in  the  immediate  vicinity  of  the  perforation.  Pus 
exuded  from  the  opening.  A  grooved  director,  intro- 
duced into  this  opening  and  pushed  on  toward  the  cen- 
tre of  the  brain,  met  with  no  resistance  until  it  had  reached 
a  depth  of  about  two  inches.  As  the  next  step  an  incis- 
ion was  made  through  the  dura  mater  at  this  point.  This 
liberated  a  small  amount  of  odorless  pus  and  some  clotted 
blood.  On  introducing  an  encephaloscope  into  the  ab- 
scess cavity  its  bottom  was  found  to  be  filled  with  a  blood 
clot.  This  clot,  it  was  inferred,  was  the  result  of  a  re- 
cent hemorrhage  and  the  cause  of  the  collapse  which  had 
occurred  a  few  hours  perviously;  it  was  therefore  not 
disturbed.  ,     ,  ^.        ^-u 

During  the  period  that  followed  the  operation  the 
wound  was  dressed  daily  up  to  the  fifth  day,  when,  as 
very  little  pus  was  present,  the  blood  clot,  with  the  aid 
of  the  encephaloscope,  was  removed.  Upon  taking  away 
the  last  piece  of  this  clot  I  was  surprised  to  see  that  the 
lumen  of  the  encephaloscope  filled  up  with  a  clear  fluid. 
I  introduced  cotton-tipped  applicators  in  quick  succes- 
sion and  in  this  way  I  was  able  to  stop  the  flow  for  a 
sufficiently  long  time  to  obtain  a  view  of  the  bottom  ol 
the  cavity  It  presented  a  smooth  surface  of  a  pinkish- 
white  color,  and  I  noted  the  fact  that  the  fluid  rose  and 
fell  with  each  inspiration  and  expiration.  Ihere  can 
scarcely  be  any  doubt  that  the  descending  horn  ot  the 
lateral  ventricle  constituted  the  floor  of  the  cavity  into 
which  I  was  looking.  ,.       , 

A  week  later,  as  only  cerebral  fluid  was  exuding  from 

the  cavitv  the  gauze  drain  was  removed,  and  on  the  next 

;;  I  fou^Ad  thft  the  cavity  had  closed,  /rom  this  time 

onWard  the  patient  improved  steadily,  both  as  regards 

her  general  health  and  as  regards  the  condition  of  the 
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'wound.  In  fact,  at  the  end  of  four  months  she'had  visibly 
gained  in  flesh  and  I  had  every  reason  to  expect  a  favor- 
able result.  But  at  about  the  beginning  of  the  fifth  month 
after  the  operation,  the  patient  developed  a  slight  paresis 
of  the  left  hand  and  leg ;  two  weeks  later  the  body  tem- 
perature suddenly  rose  to  106°  F.  Further  operative  in- 
terference revealed  a  softening  of  the  superficial  brain 
structure,  near  the  outer  wound,  but  no  abscess  was  dis- 
covered. The  patient  sank  gradually,  and  at  the  end  of 
another  two  weeks  died.  No  autopsy  was  allowed,  but 
the  brain  was  explored  through  the  wound  of  the  oper- 
ation. No  abscess  was  found,  but  the  lining  of  the  lat- 
eral ventricle  was  covered  with  a  purulent  exudate ;  in 
all  likelihood  this  condition  extended  throughout  the 
^vhole  ventricular  system  of  the  brain. 

In  all  probability  the  absces.s,  in  the  case  just  narrated, 
■was  situated  in  the  posterior  portion  of  the  first  temporo- 
sphenoidal  convohitiou.  As  regards  the  operation  it 
seems  to  me  that  it  would  have  been  better  if  I  had  en- 
tered the  cranial  cavity  below  the  parietal  eminence.  If 
I  had  done  this  I  would  not  have  found  it  necessary  to 
remove  the  bone  over  the  tympanic  roof  nor  the  lateral 
wall  of  the  middle  fossa,  for  a  distance  of  over  half  an 
inch  above  the  linea  temporalis;  and,  besides,  I  would 
have  left  a  smaller  area  of  brain  surface  unprotected  by 
bone. 

The  infection,  in  this  case,  evidently  spread  from  the 
middle  ear  to  the  antrum,  and  thence  to  the  cortex  of  the 
mastoid  process,  where  it  caused  the  formation  of  a  sub- 
periosteal abscess  which  extended  upward  as  far  as  to 
the  parietal  em.inence  and  even  a  short  distance  above 
it ;  it  then  spread  to  the  bone  in  the  region  situated  below 
the  parietal  eminence,  caiising  a  necrosis  which  extended 
from  the  outer  table  of  the  bone  ta>  and  through  its  inner 
table:  it  then  finally  invaded  the  dura  mater  (pachy- 
meningitis and  an  extradural  abscess),  causing  necrosis 
of  the  portion  invaded,  and  eventually  involving  the 
cerebral  structures  themselves  (abscess  of  the  brain). 

II.  Septic  Sigmoid  Sinus  Thrombosis. — In  cases  of  septic 
■  Sigmoid  sinus  thi-ombosis  the  surgical  measures  required 
are  the  following :  The  mastoid  operation  having  been 
■completed  in  the  manner  already  described  in  the  earlier 
part  of  this  article,  the  sinus  wall  is  to  be  gradually  re- 
moved by  the  use  of  a  broad  curette,  and,  when  an  open- 
ing has  been  made  in  the  wall,  it  should  be  enlarged  up- 
ward and  downward  with  a  pair  of  rongeur  forceps.  The 
sinus  should  be  exposed  for  a  sufficient  distance  beyond 
the  knee,  so  that,  if  it  should  become  necessary  to  intro- 
duce a  curette  at  this  point,  there  would  be  no  obstruct- 
ing curve  to  interfere  with  its  use.  In  the  downward  di- 
1-ection  the  sinus  should  be  exposed  to  view  as  far  as  the 
jugular  bulb  (see  Fig.  3329).  Near  the  bulb  the  ope- 
rator must  proceed  cautiously,  in  order  that  he  may  avoid 
wounding  the  facial  nerve  in  front  of  it ;  he  must  also 
remember  that  the  foramen  lacerum  posterius  does  not 
give  exit,  from  the  skull,  to  the  Jugular  vein  alone,  but 
that  it  also  affords  a  passage,  through  its  anterior  por- 
tion, to  the  glosso-pharyngeal,  the  pneumogastric,  and 
the  spinal  accessory  nerves.  The  inferior  petrosal  en- 
ters the  sigmoid  sinus  immediately  above  the  iugular 
bulb. 

As  soon  as  the  wall  of  the  sinus  has  been  fully  exposed 
to  view  the  question  at  once  presents  itself.  Does  it  or 
does  it  not  contain  a  thrombus?  Unless  the  clot  is  large 
enough  to  occupy  the  entire  lumen  of  the  sinus  canal, 
this  question  is  a  very  difficult  one  to  answer.  From  pal- 
pation alone  it  may  be  impossible  to  determine  whether 
fluid  blood  is  present  or  not ;  and  it  is  practically  useless 
to  endeavor  to  make  a  diagnosis  by  aspiration  of  the  si- 
nus ;  for  if  the  clot  is  centrally  located  the  trocar  will  be 
likely  to  push  it  to  one  side,  or  if  it  hugs  the  wall  of  the 
vein  the  instrument  will  pass  entirely  through  it.  In 
either  case,  therefore,  only  fluid  blood  is  likely  to  be  ob- 
tained. It  is  therefore  generally  necessary  to  make  the 
•diagnosis  from  the  general  and  the  local  symptoms  alone 
(see  Vol.  Ill,  p.  658).  In  some  cases,  however,  the  symp- 
toms are  not  sufficiently  marked  to  enable  the  surgeon  to 
make  a  positive  diagnosis.    When  this  is  the  case  he  will 
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be  compelled  to  make  a  small  incision  in  the  sinus  wall, 
the  blood  current  being  shut  ofE  above  and  below  by  the 
fingers  of  an  assistant.     If  no  clot  is  found,  a  simple 
pressure  tampon  will  control  the  bleeding,  and  this  tam- 
pon may  be  removed  in  the  course  of  a  few  days.    On  the 
other  hand,  if  a  clot  is  found  the  sinus  should  be  opened 
from  a  point  a  little  above  the  jugular  bulb  to  one  situ- 
ated a  short  distance  above  the  knee,  the  bleeding  during 
this  procedure  being  under  the  control  of  the  assistant. 
The  curette  is  then  introduced  into  the  sinus  through  the 
incised  opening  and  directed  toward  the  torcular.     At 
the  instant  when  this  is  done,  the  assistant  should  cease 
to  make  pressure  upon  the  sinus,  thus  permitting  the  sur- 
geon rapidly  to  curette  the  interior  of  the  vein  in  the 
direction  named.     In  carrying  out  this  part  of  the  opera- 
tion it  is  permissible  to  use  a  fair  degree  of  firmness  in 
scraping  the  external  wall  of  the  sinus,  but  a  more  deli- 
cate touch  is  necessary  when  the  pressure,  is  applied 
against  the  internal  wall — that  which  lies  next  the  cere- 
bellum.    Free  bleeding  is  allowed  for  a  few  seconds  so 
that  the  blood  current  may  wash  out  any  small  particles 
of  clot  that  maj'  have  escaped  the  curette.     An  iodoform 
gauze  tampon  (placed  over,  not  in  the  sinus)  is  used  to 
control  the  hemorrhage ;  if  it  should  be  inserted  into  the 
lumen  of  the  canal  it  would  hold  it  open,  and  when  it  be- 
came necessary  to  remove  it  the  withdrawal  of  the  tent 
would  be  likely  to  pull  the  clot  out  with  it  and  so  cause 
a  recurrence  of  the  hemorrhage.     The  mode  of  procedure 
recommended  for  the  upjjcr  portion  should  also  be  ap- 
plied to  the  j  ugular  end  of  the  sinus.     The  wound  is  then 
to  be  dressed  as  after  a  mastoid  operation.     If  the  wall 
of  the  sinus  is  found  to  be  necrotic,  as  much  of  the  dis- 
eased tissues  as  possible  should  be  cut  away.     Very  little 
pressure  is  required  to  control  the  hemorrhage ;  that  ex- 
erted by  the  usual  packing  of  gauze  and  by  the  outer 
dressings  is  all  that  is  required. 

III.  Ldgntion  and  Exsection  of  the  Internal  Jugular. — 
This  is  the  last  of  the  series  of  operations  which  the  surgeon 
may  have  to  perform  in  order  to  rescue  a  patient  from  the 
fatal  effects  of  an  inflammation  of  the  middle  ear.  The 
patient  is  placed  on  the  operating  table  with  the  shoul- 
ders raised  and  the  head  turned  to  the  opposite  side ;  this 
sharply  defines  the  anterior  border  of  the  sterno-cleido- 
mastoid  muscle,  which  is  the  guide  to  be  followed  by  the 
surgeon  in  cutting  down  on  the  vein.  The  neck  should 
of  course  be  thoroughly  cleansed  and  the  field  of  opera- 
tion rendered  aseptic.  The  incision  in  the  skin  extends 
from  the  sternoclavicular  articulation  to  a  point  midway 
between  the  angle  of  the  jaw  and  the  mastoid  process. 
It  is  carried  through  the  supei-ficial  fascise  and  the  pla- 
tysma  myoides  muscle.  On  reaching  the  deep  cervical 
fascia3  the  surgeon  should  do  whatever  further  dissecting 
may  be  needed,  with  the  handle  of  the  scalpel,  or  with 
some  other  blunt  instrument,  rather  than  with  the  cut- 
ting edge  of  the  knife.  .  The  latter  is  to  be  used  only 
where  the  tissues  are  too  fii-m  to  be  torn  apart.  The 
branches  of  the  superficial  cervical  nerve  and  of  the  ex- 
ternal jugular  vein  are  encountered  in  the  course  of  the 
operation.  About  two-thirds  of  the  way  down  the>neck, 
and  beneath  the  sterno-cleido-mastoid  muscle,  is  the  omo- 
hyoid muscle,  which  must  be  drawn  down  out  of  the 
way.  Some  small  vessels  are  encountered,  and  if  they 
get  in  the  way,  they  should  be  ligated  and  divided.  The 
jugular  vein  lies  in  the  same  sheath  with  the  internal 
carotid  artery  and  the  pneumogastric  nerve,  and  is  cov- 
ered by  a  fibrous  sheath  which  also  constitutes  the  pos- 
terior wall  of  the  sheath  of  the  sterno-cleido-mastoid  mus- 
cle. The  muscle  is  retracted  and  this  sheath  is  divided 
and  then  opened  throughout  its  entire  length.  The  vein, 
it  must  be  remembered,  is  very  thin  and  easily  punctured, 
especially  if  distended.  It  usually  lies  to  the  outside  of 
the  artery,  the  nerve  lying  between  the  two.  At  times 
the  vein  is  collapsed  and  so  small  that  it  is  difficult  to 
find. 

.  When  the  vein  has  been  freed  throughout  this  entire 
length  its  branches  are  next  to  be  tied  off  {i.e.,  the  facial, 
the  superior  and  middle  thyroid,  and  the  lingual  veins). 
The  mternal  jugular  is  then  to  be  tied  at  two  different 
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points— one  a  little  above  its  iinion  witli  tlie  subclavian 
vein,  and  the  other  at  its  upper  end.  At  each  of  these 
two  points  two  separate  ligatures  are  to  be  placed  around 
the  vein,  which  is  then  to  be  divided  at  each  of  these 
points;  the  knife  (guided  by  a  director,  which  at  the 
same  time  protects  the  surrounding  structures  from  in- 
jury) passing  between  the  two  ligatures  in  each  case). 
The  division  is  to  be  made  at  the  lower  point  of  ligation 
first,  and  the  vessel  is  to  be  carefully  dissected  out  from 
its  bed  until  the  upper  point  of  ligation  is  reached. 
At  this  point  the  vein  is  again  to  be  divided  and  the  ex- 
sected  portion  entirely  removed.  Under  no  circumstances 
should  this  infected  part  of  the  vein  be  allowed  to  re- 
main behind.  If  there  has  been  uo  sloughing  of  the 
sinus,  and  if  no  pus  is  present  in  the  wound,  it  may  be 
entirely  closed  with  sutures,  or  a  drain  may  be  placed 
at  either  end  or  at  both  ends,  and  the  usual  dressings 
applied. 

Jansen  {ArcMres  of  Otology,  vol.  xxx.,  p.  367),  in  a  dis- 
cussion on  otogenous  sinus  thrombosis,  in  which  the 
question  of  whether  or  not  the  jugular  vein  should  bft 
ligated  before  or  after  the  opening  of  the  sinus,  or  at  all, 
constituted  the  most  important  point  discussed,  promul- 
gated the  following  rules: 

Ligation  of  the  jugular  vein  is  done — 

I.  As  the  Jirst  step  of  the  operation :  (1)  in  undisputed 
cases  of  jugular  phlebitis;  (2)  in  septicaemia. 

II.  After  exposure  of  the  siaixs:  (1)  if  the  sinus  appears 
healthj',  having  no  perisinous  atlections,  but  being  ac- 
companied by  rigors  and  marked  oscillations  of  tem- 
perature indicative  of  a  marked  septiciEmia;  (3)  in 
periphlebitis  and  parietal  thrombosis  under  the  same 
conditions. 

III.  After  incision  ol  the  sinus:  (1)  if  the  septic  throm- 
bus is  or  was  situated  in  the  immediate  neighborhood  of 
the  jugular  bulb;  (3)  if,  after  the  incision,  the  rigors  do 
not  cease,  nor  the  temperatvu'e  decrease  materially. 

The  siuus  is  opened  (1)  when  there  is  evidence  of  a  sep- 
tically  disintegrated  thrombus;  (2)  in  gangrene  of  the 
sinus  wall;  (3)  in  repeated  rigors,  with  marked  oscilla- 
tions of  temperature  and  poor  general  condition;  (4) 
when  there  is  neuritis  optica. 

The  weight  of  opinions  as  well  as  the  weight  of  statis- 
tics would  lead  one  to  believe  that  the  above-mentioned 
rules  for  guidance  in  these  cases  are  very  judicious, 
being  neither  too  conservative  nor  too  radical. 

Randall  ( University  Medical  Journal,  October,  1900),  in 
an  article  entitled  "A  Review  of  Surgery,  with  Special 
Reference  to  Operation  for  Phlebothrombosis  of  the  Lat- 
eral Sinus  "  and  containing  a  most  excellent  summary, 
draws  the  following  conclusions:  Shock  should  before- 
stalled  by  avoiding  loss  of  blood,  by  maintaining  the 
body  temperature,  by  the  injection  of  a  hot  saline  solu- 
tion, and  by  the  rapid  use  of  the  chisel,  curette,  and  the 
rongeur  with  the  minimum  use  of  the  mallet.*  Metasta- 
ses already  formed,  even  in  the  lungs,  are  not  necessarily 
contraindications  for  operation,  since  the  secondary  foci 
are  generally  less  virulent  aud  may  heal.  Brain  abscess, 
especially  in  the  cerebellum,  should  be  constantly  watched 
for,  and  may  yield  to  prompt  evacuation.  Leptomen- 
ingitis alone  seems  to  preclude  recovery;  and  yet,  in 
some  cases,  the  symptoms  of  this  serious  complication 
may  promptly  disappear  after  operation. 

The  carotid  artery  and  the  b'ulb  of  the  jugular  vein 
because  of  their  displacement  forward  into  the  t3'mpanic 
cavity,  have,  in  a  few  rare  cases,  been  wounded  in  oper- 
ations upon  the  drum  membrane  or  in  the  middle  ear. 
Bruhl  mentions  a  case  in  which  the  carotid  canal  almost 
reached  to  the  promontory  of  the  middle  ear.  If  this  ac- 
cident should  occur,  packing  with  iodoform  gauze  may 
control  the  hemorrhage,  and  continued  pressure  over  the 
carotid  will  assist  in  the  formation  of  a  clot. 

In  cases  in  which  the  internal  ear  is  the  seat  of  a  puru- 
lent inflammation,  the  labyrinth  will  have  to  be  opened 

*The  Inhalation  of  oxygen,  especially  in  septic  cases  or  in  those  in 
whicli  the  lungs  are  iavolved,  is  an  excellent  sustaining  measure. 


and  drained;  and  if  sequestra  of  the  bony  labyrinth  exist, 
they  will  have  to  be  removed.  Robert  Lewis,  Jr. 
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MATCHLESS  MINERAL  WELLS.— Butler  County, 
Alabama. 

Post-Office.— Greenville.     Hotels  in  Greenville. 

These  wells,  two  in  number,  are  situated  two  and  one- 
half  miles  from  Greenville,  a  pleasant  little  town  of  about 
4,500  inhabitants,  in  the  pine  region  of  Alabama.  Green- 
ville is  located  on  the  main  line  of  the  Louisville  and 
Nashville  Railroad,  forty-four  miles  south  of  Montgom- 
ery. The  following  somewhat  remarkable  analysis  of 
the  water  of  these  wells  is  said  to  have  been  made  by 
Profs.  E.  A.  Smith  and  J.  B.  Little,  and  to  have  been  in- 
dorsed by  Prof.  Henry  W.  Leffmann : 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Sulphuric  acid 314.09 

Ferric  oxide 86.53 

Ferrous  oxide -  81.38 

Calcic  oxide 34.53 

Magnetic  oxide 33.71 

Potassic  oxide 1.11 

Alumina 3,65 

Silica 5.04 

Sodium  oxide 4.09 

Chlorine 3.47 

Total  solids 545.'60 

Carbonic  acid  undetermined.    Specific  gravity  of  water,  1.007. 

This  analysis  shows  the  water  to  be  a  powerful  chaly- 
beate. It  is  bottled,  and  is  said  to  have  an  extensive  sale 
in  tlie  South.  The  water  is  recommended  for  dyspepsia, 
diarrhcea,  anasmia,  general  debility,  etc.  As  a  local  ap- 
plication it  is  used  in  indolent  ulcerations  and  hemor- 
rhoids, as  an  injection  in  gonorrhoea  and  vaginitis,  and 
as  a  spray  or  gargle  in  throat  affections.  The  dose  as  a 
tonic  is  one  or  two  drachms  three  times  a  day,  diluted 
with  plain  water;  as  a  cathartic,  six,  ten,  or  twelve 
drachms  in  an  equal  quantity  of  water. 

James  K.  Crook. 

MAT^— Yeeba  Mate.  Paeagday  Tea.  The  dried 
leaves  of  Ilex  Paraguensis  St.  Hil.  (fam.  llicinem).  The 
plant  yielding  this  important  article  is  a  shrub  or  small 
tree,  growing  both  wild  and  cultivated  in  the  country 
for  which  it  is  named,  and  in  other  parts  of  South  Amer- 
ica. The  leaves  are  evergreen,  lanceolate  or  oblong, 
blunt,  and  sparsely  serrate.  For  use  they  are  collected, 
dried,  and  generally  broken  into  fine  fragments. 

It  is  not  a  drug  in  the  proper  sense  of  the  term,  but  a 
beverage  substance,  being  drunk  in  South  America  as  a 
substitute  for  tea,  for  the  sake  of  its  one-half  to  one  and 
one-half  per  cent,  of  caffeine.  With  this  there  occur 
about  fifteen  per  cent,  of  tannin  and  a  trace  of  volatile 
oil,  so  that  the  resemblance  to  tea  is  very  close.  It  is  the 
staple  beverage  of  millions  of  people,  who  are  quite  as 
fond  of  it  as  any  people  are  of  other  beverages,  and  it 
has  the  advantage  of  being  very  cheap.  Various  spas- 
modic attempts  have  been  made  to  introduce  it  abroad, 
as  a  cheap  substitute  for  tea,  for  the  poorer  classes,  but 
they  have  not  succeeded.  At  the  present  time  (a.d. 
1901),  a  much  more  powerful  and  sustained  commercial 
attempt  is  under  way,  which  bids  fair  to  succeed.  In 
doses  about  double  those  of  tea,  the  characteristic  action 
of  tlieine  or  caffeine  is  to  be  obtained. 

Henry  H.  Busby. 

MATICO.—"  The  leaves  of  Piper  angustifolium  R.  et 
P  (fam.  Piperacex) "  (U.  S.  P.).  This  plant  is  a  large 
shrub  or  small  tree,  growing  upon  the  eastern  slope  of 

in 
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the  Bolivian  Andes,  and  probably  in  Peru,  at  an  eleva- 
tion of  4,000  to  6,000  feet,  tlie  belt  inhabited  by  the 
cinchona  and  coca  plants.  It  is  said  to  grow  also  in 
southeastern  Brazil,  but  this  is 
doubtless  a  distinct  species.  Sev- 
eral other  species  are  collected  and 
sold  for  it.  The  following  is  the 
description  of  the  plant : 

Leaf  from  13  to  20  cm.  (5  to  8 
inches)  in  length,  very  shortly  and 
stoutly  petioled,  oblong-lanceolate, 
with  obliquely  cordate  base,  its 
lobes  rounded,  and  a  long  acu- 
minate, acute  summit;  margin  en- 
tire or  obsoletely  crenate;  bullate 
above,  finely  cancellate  underneath, 
the  veins  densely  brownish-hairy; 
odor  faint;  taste  aromatic,  pun- 
gent and  bitterish.  The  flower 
spikes,  which  are  frequently  pres- 
ent, are  about  a  fourth  of  an  inch 
in  diameter  and  two -thirds  as  long 
as  the  leaves.  This  distinguishes 
it  from  a  spurious  species  often 
sold  for  it,  the  leaves  being  decid- 
edly shorter  and  relatively  broader 
and  the  spikes  only  about  half  as 
long  and  relatively  thicker. 

Matico  contains  from  two  to  three 
per  cent,  of  an  essential  oil,  which 
is  distilled  for  the  market.  It  is 
yellowish-brown,  of  characteristic 
odor,  and  has  a  specific  gravity 
of  about  .93.  Its  important  con- 
stituent is  the  stearopten,  which  has 
been  called  "matico  camphor" 
(CsHjoO).  The  oil  of  the  flowers 
is  similar  but  has  a  specific  gravity 
of  1.13.  With  the  oil,  there  is  con- 
siderable resin  and  tannin,  and  an 
amaroid,  as  well  as  artantldc  acid. 

The  essential  oil  is  a  powerful 

abdominal    stimulant,    contracting 

the  vessels  in  serous  diarrhcea  and 

in  intestinal  hemorrhage,  in  which 

action  it  is  aided  by  the  tannin.     It 

has  also  been  used  locally  as  a  hsemo- 

.^M■at^mm.''^Ba°^   static,  and  as  an  ordinary  vulner- 

Ion.;  ary.     it  also  possesses  the  ordmary 

properties  of   a   bitter    tonic.     Its 

chief  use,  especially  in  Prance,  has  been  as  a  substitute 

for  cubeb  and  copaiba  in  the  treatment  of  gonorrhoea 

and  cystitis,  but  it  is  inferior  to  them,  especially  to  the 

latter.     We  have  official  the  fluid  extract,  dose  3  to  6 

c.c.    (fl.  3   ss.-iss. ),   and  a  ten-per-cent.   tincture,  made 

with  diluted  alcohol,   the  best  use  of  which  is  as  a 

stomacliic,  in  doses  of  1  ss.-i.  Henry  H.  Rushy. 

MATZOON.    See  Milk. 

McCALLISTER'S  SODA  SPRINGS.— Jackson  County, 
Oregon, 

Post-Opfice. — Lake  Creek.     Camping  grounds. 

Access.— Via  Southern  Pacific  Railroad  to  Central 
Point ;  thence  by  private  conveyance  over  a  fair  wagon- 
road  twenty-five  miles  east  to  springs 

McCallister's  Springs  are  located  in  a  picturesque 
mountain  region,  5,400  feet  above  the  level  of  the  sea. 
This  region  is  noted  for  its  pure,  dry  atmosphere  and  its 
freedom  from  miasmatic  diseases.  The  springs  are  two 
in  number,  and  flow  about  130  gallons  per  hour  each. 
The  water  has  not  yet  been  analyzed.  We  are  informed 
by  Mr.  J,  G.  McCallister,  the  proprietor,  that  the  waters 
have  a  wide  reputation  among  the  residents  of  the  sur- 
rounding country  in  the  treatment  of  chronic  malarial 
poisoning.  It  is  said  that  malaria  is  unknown  in  the 
neighborhood,  and  almost  every  person  suffering  from 
fever  and  ague  is  relieved  after  a  few  days'  stay  at  the 


springs.  We  may  easily  believe,  however,  that  these- 
good  results  are  at  least  partially  due  to  the  bracing 
mountain  air  of  the  neighborhood.  The  place  is  much 
resorted  to  by  dyspeptics  and  rheumatic  patients.  The 
water  is  always  cold,  and  is  said  to  possess  excellent 
properties  as  a  tonic  and  appetizant. 

James- K.  Orook. 

MEASLES.— ("Synonyms:  Morbilli,  Rubeola;  Ger,,  Ma- 
seru, Flecken ;  Fr.,  Baugeole;  It.,  Rosalia;  8p.,  Sm-um,- 
pion. ) 

Definition. — Measles  is  an  eruptive  contagious  fever. 
It  is  characterized  by  a  period  of  incubation,  of  invasion, 
of  eruption,  and  of  decline.  Its  peculiar  symptoms  are- 
manifested  upon  the  skin  and  mucous  membranes.  It  is 
highly  contagious  and,  as  a  rule,  attacks  an  individual 
but  once. 

HisTOKY. — There  is  no  evidence  that  measles  was  rec- 
ognized as  a  distinct  disease  before  the  time  of  Rhazes: 
(A.D.  900).  Although  this  writer  described  measles  and 
•  smallpox  together,  he  probably  appreciated  their  differ- 
ences. Late  in  the  tenth  century  Avicenna  described 
measles,  but  it  was  not  until  the  close  of  the  seventeenth 
century  that  this  malady  and  scarlatina  were  definitely 
determined  to  be  separate  affections,  when  Sydenham  and 
Morton  (1670-74)  declared  the  latter  to  be  a  disease  mi 
generis.  Thenceforth  descriptions  of  measles  became 
more  clearly  defined,  and  to-day  its  literature  is  very 
voluminous.  The  origin  of  measles  is  buried  in  obscur- 
ity. At  present  its  distribution  is  almost  world-wide  j 
only  the  remotest  corners  of  the  earth  have  remained 
exempt  from  its  ravages.  It  appeared  in  America  soon 
after  the  arrival  of  the  first  settlers,  and  advanced  stead- 
ily with  the  pioneers  of  civilization.  It  did  not  reach 
Oregon  until  1839,  or  California  and  Hudson's  Bay  Ter- 
ritoryi  until  1846.  Greenland,  as  late  as  1864,  had  not 
been  invaded  by  it.' 

Clinical  History. — Typical  Course. — Stage  of  Incu- 
bation. Although  it  has  been  asserted  by  Yogel  and 
others  that  for  several  days  after  infection  the  contagious, 
principle  remains  absolutely  quiescent,  it  must  be  con- 
cluded that  an  attack  of  measles  begins  at  the  moment, 
when  its  specific  influence  is  brought  to  bear  upon  the 
body  of  its  recipient.  Though  not  demonstrable  and^ 
certainly,  so  far  as  our  present  methods  of  research  en- 
able us  to  determine,  quite  without  immediate  appre- 
ciable results,  this  influence  continues  and  grows  until  it 
acquires  a  force  capable  of  upsetting  the  equilibrium  of 
the  economy  and  of  initiating  characteristic  symptoms. 
The  interval  included  between  the  date  of  infection  and 
that  of  the  outbreak  of  symptoms  is  called  the  period  or 
siage  of  incubation.  This  period  varies  between  seven 
and  twenty-one  days ;  very  rarely  it  may  be  more  brief 
than  seven  days,  or  prolonged  beyond  twenty-one  days.. 
Panum,  whose  opportunities  for  observation,  during  aa 
epidemic  of  measles  in  the  Faroi!  Islands,  were  unusually 
good,  determined  that  the  eruption  occurred  thirteen  or 
fourteen  days  after  infection.  This  -would  give  a  period 
of  incubation  of  from  nine  to  ten  days.  Girard,'  in  one- 
hundred  and  eight  cases  of  measles,  determined  that  the- 
exanthem  appeared  in  from  thirteen  to  sixteen  days, 
never  earlier,  never  later;  in  only  three  cases  was  it  as- 
late  as  the  sixteenth  day.  This  would  correspond  to  an 
incubative  period  of  from  nine  to  twelve  days.  Chomel 
taught  that  the  eruption  may  appear  as  early  as  seven 
days  after  infection,  and  in  many  cases  may  not  appear 
until  after  fifteen  days.  The  results  of  inoculation  of 
unprotected  individuals,  with  the  tears  and  catarrhal  se- 
cretions of  persons  aft'ected  with  measles,  are,  as  might 
be  supposed,  somewhat  different.  The  inoculations 
practised  at  Edinburgh,  in  1758,  by  Home,  with  the 
blood  of  infected  persons,  have  been  repeated  with 
blood,  tears,  m\icus,  epidermic  scales,  etc.,  by  different 
experimenters,  with  varying  results.  Katona  failed  in 
only  seven  per  cent,  of  eleven  hundred  and  twenty-two 
inoculations.'  Prodromal  symptoms  began  in  his  cases 
on  the  seventh  day.  The  difficulty  of  discovering  the 
exact  time  of  infection  necessarily  renders  the  determi- 
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nation  of  the  duration  of  the  stage  of  incubation  very  un- 
certain. Many  instances  of  apparently  protracted  incu- 
bation are  to  be  explained  by  the  fact  that  the  individual 
became  infected  only  after  repeated  exposures.  It  may 
be  concluded  that  most  cases  develop  prodromal  symp- 
toms on  the  ninth  or  tenth  day  after  Infection.  These 
■will  rarely  appear  on  the  seventh  or  eighth  day,  some- 
what more  frequently  on  the  eleventh  or  twelfth  day, 
and  only  exceptionally,  after  more  prolonged  intervals 
or  earlier  than  the  seventh  day. 

Stage  of  Invasion.— Th\s  stage  may  begin  abruptly  with 
fever,  or  it  may  be  ushered  in  by  gradually  developing 
evidences  of  disturbed  nutrition.  Anorexia,  nausea, 
headache,  general  malaise,  shiverings  may  accompany  or 
follow  symptoms  of  conjunctival,  nasal,  and  bronchial 
catarrh,  during  which  the  fever  will  become  manifest. 
Although  it  has  often  been  claimed  that  vague  signs  of 
disorder  accompany  the  incubative  stage,  it  is  usual  for 
the  invasion  to  be  marked  by  a  sudden  onset  of  fevei-,  in 
which,  during  the  first  day,  a  temperature  of  from  39.1° 
C.  to  40°  C.  (103°  to  104°  F.)  will  be  attained.  Wunder- 
lich  has  shown  that  this  preliminary  elevation  of  temper- 
ature "allows  us  to  forecast  the  subsequently  occurring 
elevations  with  very  great  probability,  since  these,  on  an 
average,  are  wont  to  exceed  the  height  of  the  initial  rise 
by  about  0.8°  to  1°  C.  (1.5°  to  1.8°  F.),  and  only  ex- 
ceed this  a  trifle  even  when  most  extreme. "  *  Catarrhal 
symptoms  develop  almost  immediately ;  indeed,  the  im- 
plication of  the  mucous  membranes  is  the  characteristic 
feature  of  this  stage.  The  mucous  mem  branes  of  the  eyes, 
nose,  and  throat,  of  the  larynx,  trachea,  and  bronchial 
tubes,  and  sometimes  of  the  digestive  organs,  become 
almost  simultaneously  aifected.  The  conjunctivae  are 
injected  and  reddened,  a  free  discharge  of  tears  follows, 
shortly  succeeded  by  a  scanty  muco-purulent  formation 
about  the  tarsal  borders,  which  is  more  free  in  scrofulous 
persons.  More  or  less  photophobia  will  be  developed. 
Monti  has  drawn  attention  to  the  small  red  spots  visible 
along  the  ciliary  border.  The  eyelids  become  somewhat 
reddened  and  swollen.  Koningsten  has  declared  the  con- 
junctival hypersemia  to  be  a  specific  effect  of  the  measles 
contagium,  and  not  simply  catarrhal.  Sneezing  and 
snuffling,  which  are  often  the  first  symptoms  observed, 
indicate  hypersemia  and  inflammation  of  the  nasal  mu- 
cous membrane.  A  thin  watery  discharge  from  the  nose 
is  also  present.  After  a  da;sr  or  two  this  becomes  muco- 
purulent. The  membrane  is  seen  to  be  reddened,  and 
inspired  air  excites  a  painful,  burning  sensation.  Cough 
denotes  the  involvement  of  the  respiratory  tract,  and  is 
intense,  usually,  in  proportion  to  the  severity  of  the  at- 
tack. It  is  at  first  dry  and  troublesome,  but  afterward 
becomes  associated  with  secretion.  Croupy  cough  and 
respiration  sometimes  occur  and  denote  swelling  of  the 
tracheal  and  laryngeal  mucous  membrane.  Rarely,  oede- 
ma of  the  glottis  may  suddenly  develop  and  threaten 
life,  or  call  for  tracheotomy.  Nausea,  vomiting,  and 
total  loss  of  appetite  indicate  perturbation  of  the  gastric 
mucous  membrane,  and  the  frequent  appearance  of  diar- 
rhoea denotes  the  occurrence  of  intestinal  catarrh.  The 
buccal  cavity  does  not  usually  show  pronounced  alter- 
ations. The  tongue  quickly  becomes  coated  with  a  thm 
whitish  fur,  through  which  the  papillse  penetrate.  From 
the  first  there  are  often  pain  and  difiiculty  of  swallowing 
and  the  faucial  mucous  membrane  assumes  a  more  vivid 
coloring;  and  by  the  end  of  the  second  day  careful  in- 
spection will  detect  small  blotches  of  irregular  outline 
and  deepened  color  upon  the  hard  and  soft  palate,  hi- 
rard  asserts  that  a  punctate  redness  is  visible  on  the  pal- 
ate from  four  to  six  days  before  the  eruption.  Due  at- 
tention has  only  of  late  been  given  to  the  condition  ot  the 
mucous  membrane  in  this  stage.  The  posterior  wall  ot 
the  pharynx  is  more  intensely  reddened  than  the  arch  ot 
the  palate.  From  twelve  to  twenty-four  hours  before 
the  appearance  of  the  cutaneous  eruption,  an  eruption 
invades  the  palatal  mucous  membrane.  The  efflores- 
cences are  irregular,  varying  in  size  from  that  ot  a  pm- 
head  to  that  of  a  hemp  seed  or  a  lentil,  and  are  isolatea 
or  confluent.    They  are  sometimes  papular.     Ihese  le- 


sions grow  pale  after  from  twelve  to  twenty-four  hours. 
The  buccal  mucous  membrane  is  sometimes  similarly 
afEected ;  that  of  the  tongue,  however,  is  never  invaded.* 
While  the  eruption  is  most  copious  upon  the  soft  palate 
and  uvula,  it  has  been  observed  upon  the  general  visible 
surface  of  the  respiratory  and  digestive  tracts,  and  its 
existence  at  this  time  justifies  the  opinion  expressed  by 
Hardaway  and  others,  that  it  would  be  better  to  desig- 
nate the  period  of  its  development  as  the  stage  of  the 
"exanthem  of  the  mucous  membrane."  The  throat  is 
felt  by  the  patient  to  be  dry,  and  the  cough,  which  con- 
stantly grows  in  intensity,  may  have  a  metallic  ring  and 
may  be  accompanied  by  decided  hoarseness.  Sibilant 
and  sonorous,  and,  occasionally,  subcrepitant  r&les,  may 
already  betray  bronchitis.  Not  infrequently  the  symp- 
toms become  complicated  with  epistaxis,  which  rarely 
becomes  alarming.  Nervous  agitation  may  now  be  ex- 
treme, or  the  child  may  remain  dull,  inattentive,  or  som- 
nolent. Convulsions  not  very  rarely  appear,  but,  when 
observed  thus  early  in  the  disease,  are  not  often  of  grave 
augury. 

The  fever,  which  may  have  developed  with  the  symp- 
toms described,  or  may  have  preceded  them,  becomes  in. 
a  few  hours  quite  intense,  in  severe  cases  attaining  a 
temperature  of  from  39°  to  40°  C.  (102,4°  to  104°  F.). 
An  exceptional  case  is  reported  by  Hunter  (British  Medi- 
cal Journal,  1898,  i.,  p.  1134)  where  the  fever,  which  was 
107°  F.  before  the  rash  appeared,  after  four  days  rose  to 
110°  F.,  was  accompanied  by  unconsciousness  and  fol- 
lowed by  convulsions ;  the  patient,  a  child,  was  treated 
with  the  cold  pack  and  recovered.  Vomiting  and  severe 
frontal  headache  often  accompany  the  fever.  The  child 
will  be  fretful  and  peevish,  or  may  remain  drowsy  and 
apathetic.  All  the  symptoms  enumerated  may  be  of  an 
exceedingly  mild  character,  may  even  escape  observation, 
or  they  may  rapidly  develop  a  high  degree  of  intensity. 
Once  developed,  they  continue  unabated  until  the  end  of 
the  second  or  beginning  of  the  third  day,  when  in  most 
cases  there  will  be  a  sudden  amelioration.  Indeed,  fever 
may  quite  disappear,  and  delusive  hopes  of  an  immediate 
reco  very  may  be  entertained.  The  child  will  regain  some 
of  its  gayety  of  manner  and  will  play  about  the  room  at. 
times.  The  catarrhal  symptoms,  however,  will  in  most 
cases  persist,  though  with  diminished  vigor.  This  pe- 
riod of  apparent  improvement  is  very  deceptive,  but  by 
careful  consideration  of  all  concomitant  phenomena,  the 
experienced  attendant  will  learn  to  avoid  error.  During- 
the  third  day  the  fever  will  increase  and  remain  unabated, 
while  the  appearance  of  the  cutaneous  eruption  will  usher 
in  the  next  stage.  The  high  temperature  of  the  stage  of 
invasion  is  not  again  equalled  until  the  acme  of  the  dis- 
ease, which  occurs  toward  the  close  of  the  second  day  of 
the  eruption.  Careful  consideration  of  the  symptoms,  of 
the  course  of  the  fever,  of  the  development  of  the  ca- 
tarrh, the  coughing  and  sneezing,  the  lachrymation,  the 
injection  of  the  conjunctivae,  and  especially  of  the  efilor- 
escences  upon  the  faucial  mucous  membrane,  will  often 
justify  a  very  confident  surmise  as  to  the  true  nature  of 
the  disorder  before  the  cutaneous  eruption  appears. 

Koplik's  Sign.— Dr.  Koplik,  of  New  York,"  has  recently 
(1896)  drawn  attention  to  "buccal  spots  "of  characteristic 
appearance  and  much  diagnostic  value.  These  are  now 
generally  known  as  "Koplik's  Spots,"  or  "Koplik's 
Sign,"  and  the  account  here  offered  is  taken  from  his 
writings.  "  Scant  attention  has  been  given  to  the  most 
important  elements  of  the  eruption  as  it  appears  on  the 
mucous  membrane  of  the  inside  of  the  cheeks  and  on  that 
of  the  lips.  A  thorough  understanding  of  the  eruption 
on  the  buccal  mucous  membrane  will  aid  in  separating 
an  invading  measles  from  a  mass  of  eruptions  resembling 
measles  which  appear  on  the' skin  in  infancy  and  child- 
hood. Any  positive  sign  of  the  invasion  of  any  infec- 
tious or  contagious  disease  is  a  step  to  proper  isolation 
and  prophylactic  hygiene.  _  .    ,,<=    ^  * 

"  If  we  look  in  the  mouth  at  this  period  (first  twenty- 
four  to  forty -eight  hours  of  the  invasion),  we  see  a  red- 
ness of  the  fauces;  perhaps,  not  in  all  cases,  a  few  spots, 
on  the  soft  palate.    On  the  buccal  mucous  membrane 
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and  tile  inside  of  the  lips,  we  Invariably  see  a  distinct 
eruption.  It  consists  of  small,  irregular  spots,  of  a 
bright  red  color.  In  the  centre  of  each  spot  there  is 
noted,  in  strong  daylight,  a  minute  bluish-white  speck. 
These  red  spots,  with  accompanying  specks  of  a  bluish- 
white  color,  are  absolutely  pathognomonic  of  beginning 
measles,  and  when  seen  can  be  relied  upon  as  the  fore- 
runner of  the  skin  eruption.  .  .  .  No  one  has,  to  my 
knowledge,  called  attention  to  the  pathognomonic  nature 
of  these  small  bluish- white  specks,  and  their  background 
of  red,  irregular-shaped  spots.  They  cannot  be  mistaken 
for  sprue,  because  they  are  not  as  large  nor  as  white  as 
sprue  spots.  These  specks  of  bluish-white,  surrounded 
by  a  red  area,  are  seen  on  the  buccal  mucous  membrane 
and  on  the  inside  of  the  lips,  not  on  the  soft  or  hard  pal- 
ate. Sometimes  only  a  few  red  spots,  with  the  central 
bluish  point,  may  exist,  six  or  more,  and  in  marked  cases 
they  may  cover  the  whole  inside  of  the  buccal  mucous 
membrane.  If  these  bluish-white  specks,  on  a  red 
spotted  background,  are  at  the  height  of  their  develop- 
ment, they  never  become  white  opaque  as  in  sprue,  and  in 
this  respect,  when  once  seen,  are  diagnostic,  nor  do  they 
«ver  coalesce  to  become  plaque-like  in  form.  They  re- 
tain the  punctate  character.  I  have  noted  and  demon- 
strated these  spots  on  the  buccal  mucous  membrane  when 
the  other  symptoms  were  so  shght  that  physicians  have 
doubted  the  diagnosis.  I  have  been-  invariably  confirmed 
in  my  diagnosis  by  the  subsequent  appearance  of  the  skin 
eruption. 

"The  eruption  just  described  is  of  the  greatest  value 
at  the  very  outset  of  the  disease,  the  invasion.  As  the 
skin  eruption  begins  to  appear  and  spreads,  the  eruption 
on  the  mucous  membrane  becomes  diffuse,  and  the  char- 
acters of  a  discrete  eruption  disappear  and  lose  themselves 
in  an  intense  general  redness.  When  the  skin  eruption 
is  at  the  efflorescence,  the  eruption  on  the  buccal  raucous 
membrane  has  lost  the  characters  of  a  discrete  spotting 
and  has  become  a  diffuse  red  background  with  innumer- 
able bluish-white  specks  scattered  on  its  surface.  The 
buccal  eruption  begins  to  fade  even  while  the  skin  exan- 
thema is  at  its  height,  or  at  least  while  it  is  running  a  late 
course.  The  mucous  membrane  retrogrades  to  the  nor- 
mal appearances  long  before  the  erui^tion  on  the  skin  has 
■disappeared.  This  being  the  case,  it  will  be  seen  that  the 
buccal  eruption  is  of  the  greatest  diagnostic  vahie  at  the 
outset  of  the  disease,  before  the  appearance  of  the  skin 
eruption  and  at  the  outset  and  height  of  the  skin  erup- 
tion." The.se  spots  are  sometimes  referred  to  in  English 
medical  literature  as  Filatow's  spots. 

Stage  of  Eruption. — It  rarely  happens  that  the  eruption 
is  discovered  on  one  in  whom  premoijiitory  symptoms  have 
not  been  observed.  In  such  cases  inquiry  will  often  elicit 
the  fact  that  for  some  days  previously  the  child  had  not 
been  in  his  accustomed  health,  though  attracting  no  spe- 
cial attention.  A  slight  cough,  a  mild  coryza,  a  conjunc- 
tival irritation  can  be  recollected. 

In  the  great  majority  of  cases  the  eruption  begins  to 
appear  on  the  fourth  day  of  the  disease,  when  the  fever 
and  general  catarrhal  symptoms  are  approaching  their 
height.  It  is  first  seen  on  the  forehead,  temples,  and 
cheeks  as  pale  red  spots,  appreciable  to  the  eye,  but  not 
to  the  touch.  These  spots  rapidly  increase  in  number 
and  in  intensity  of  color,  and  include  the  face,  head, 
neck,  breast,  shoulders,  and  trunk.  By  the  fifth  day,  or 
second  day  of  the  eruption,  in  ordinary  cases,  the  face 
becomes  swollen  and  more  or  less  covered  with  an  erup- 
tion that  has  now  acquired  a  raspberry -red  color,  and  a 
configuration  and  distribution  of  peculiar  character. 
The  spots  are  now  quite  perceptible  to  tlie  finger  and 
sometimes  decidedly  papular,  so  that  at  times  the  hard, 
shotty  papules  of  beginning  smallpox  eruption  are  simu- 
lated. This  resemblance  quickly  disappears  and  tJie 
papule  becomes  surrounded  by  a  red  areola  of  small  size, 
the  whole  spot  not  exceeding  the  size  of  a  flake  of  bran. 
These  spots  tend  to  group  themselves  into  crcscentic 
shapes,  or  segments  of  circles,  the  general  distribution  of 
which  varies  considerably  in  intensity.  At  other  times 
the  spots  will  present  a  soft,  almost  uniformly  elevated 


surface  that  may  not  suggest  a  papular  eruption.  They 
have  an  irregular  outline  and  are  surrounded  by  normal, 
unaltered  skin,  except  where  the  eruption  becomes  con- 
fluent, as  upon  the  cheeks  in  ordinary  cases,  or  over  more 
diffused  areas  in  severe  ones,  or  at  the  site  of  some  pre- 
existing hyperueraia,  as  that  from  the  irritation  of  a  sina- 
pism or  other  stimulating  application.  When  confluent 
the  eruption  shows  a  dusky  red  surface,  elevated,  aud 
more  or  less  infiltrated. 

During  the  fifth  day  the  eruption  extends  along  the 
trunk  and  upper  extremities,  but  does  not  develop  upon 
the  legs  until  the  sixth  day.  Here  it  is  usually  not  nearly 
so  intense  either  in  extent  or  in  coloration.  The  groups  of 
macules  are  much  less  numerous,  and  their  color  is  paler. 
The  general  symptoms  will  have  continued  with  unabated 
vigor.  If  diarrhoea  have  not  already  been  present  during 
the  prodromal  stage,  it  is  now  very  apt  to  occur,  and  may 
prove  very  annoying.  The  temperature  remains  un- 
abated, reaching  its  acme  at  the  height  of  the  eruption. 
The  catarrhal  symptoms  persist,  the  secretions  often  be- 
coming muco-purulent.  At  this  period  vesicles  the  size 
of  a  hemp  seed  may  appear  at  the  mucous  follicles  of  the 
buccal  cavity,  in  the  middle  of  a  macule  or  papule.  Sib- 
ilant, sonorous,  and  suborepitant  r61es indicate  the  extent 
of  bronchitis  present.  The  maximal  temperature  is  at- 
tained from  the  end  of  the  fourth  to  the  sixth  day  of 
the  disorder  (earlier  in  mild  cases  than  in  severe  ones), 
and  continues  for  from  one  and  a  half  to  two  days,  when 
there  is  a  sudden  diminution  of  fever  and  a  rapid  mitiga- 
tion of  all  the  symptoms. 

At  the  height  of  tlie  eruption,  the  finger  pressed  upon 
a  spot  causes  the  redness  to  disappear  and  to  be  replaced 
by  a  pale  yellow  color,  which  rapidly  gives  place  to  the 
returning  hyperaemia.  With  the  reduction  of  temper- 
ature the  eruption  begins  to  pale,  and  by  the  eighth  day 
will  have  l)ecome  quite  indistinct,  and  the  swelling  of  the 
face  and  neck  will  have,  in  great  part,  disappeared .  With 
defervescence,  which  usually  begins  in  the  night,  the 
eruption  rapidly  fades,  first  in  those  parts  first  invaded, 
so  that  by  the  ninth  day  the  only  traces  to  be  found  are 
pale-yellow  spots,  which  will  not  entirely  disappear  upon 
pressure.  Occasionally,  when  the  eruption  is  at  its 
height,  a  number  of  tiny,  pin-point  vesicles  may  develop 
more  or  less  abundantly.  They  are  npt  of  importance, 
and  commonly  depend  upon  excessive  temperature  of  the 
room  or  too  heavy  bed-clothing.  At  other  times  the 
eruption  becomes  hemorrhagic  and  assumes  a  petechial 
character,  strongly  suggestive  of  the  exanthem  of  typhus 
fever.  This  condition  is  usually  seen  upon  the  extremi- 
ties, but  may  involve  the  eruption  over  the  whole  body. 
The  spots  assume  a  more  livid  coloration,  and  are  not 
affected  by  pressure.  No  especial  significance  is  to  be 
attached  to  this  form  of  eruption,  the  course  being  favor- 
able, though  for  many  days  after  the  active  symptoms 
of  the  disease  have  ended  the  surface  remains  mottled 
with  the  dark  spots.  As  the  intensity  of  the  eruption  is 
usuall}'  proportionate  to  the  severity  of  the  fever,  in 
milder  cases  the  cutaneous  lesions  are  more  scattered  and 
of  less  vivid  coloration ;  and  in  the  mildest  cases  fever, 
catarrh,  and  exanthem  may  be  hardly  appreciable,  the 
eruption  especially  being  pale,  scattered,  aud  limited  al- 
most entirely  to  the  face,  neck,  aud  superior  portion  of 
the  trunk. 

Throughout  the  attack  the  tongue  remains  moist  and 
thinly  coated  with  a  whitish  fur.  This  coating  is  not 
stripped  off  as  in  scarlet  fever,  nor  does  the  tongue  be- 
come dry  and  brownish,  and  cracked  as  in  typhoid  fever, 
unless  complications  of  grave  character  supervene.  After 
defervescence,  it  soon  reacquires  its  normal  appearance. 
Even  at  the  height  of  the  eruption,  the  tongue  usually 
remains  i-ed  at  its  borders.  General  enlargements  of  the 
lymphatic  glands  are  often  observed.  The  submaxillary 
and  anterior  cervical  glands  are  most  markedly  swollen. 
The  urine  is  reduced  in  quantity,  is  strongly  acid,  and  of 
high  specific  gravity.  Occasionally,  and  especially  early 
during  the  prodromal  stage,  retention  of  urine  may  be 
noted.  At  other  times  there  is  great  irritability  of  the 
bladder,  with  fiequent  micturition  and  pain.    Albumi- 
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nuria  will  rarely  occur,  but  may  almost  always  be  attrib- 
uted to  the  febrile  condition,  and  not  to  spociHc  influence. 
The  eruption  is  most  cbaracleristic  in  those  of  fair 
complexion,  though  it  always  retains  its  peculiar  feat- 
ures even  in  the  darker  individuals  of  the  white  races. 
In  dark-skinned  races,  however,  it  becomes  much  modi- 
fied, principally,  of  course,  in  its  coloring.  In  negroes 
and  those  of  mixed  African  descent,  the  characteristic 
color  disappears  in  proportion  to  the  intensity  of  the 
normal  cutaneous  pigmentation.  The  eruption,  in  losing 
its  vividness,  seems  to  acquire  a  more  pronounced  papu- 
lar character,  and  the  summits  of  the  tiny  papules  often 
appear,  by  contrast,  of  a  whitish,  translucent  color,  from 
the  exudation  into  them.  Through  the  black  skin  the 
hyperaemic  redness  will  be  obscurely  visible.  Tlie  true 
nature  of  the  eruption  will  usually  be  recognized  with- 
out difficulty  by  Its  distribution,  the  cedema  of  the  face, 
the  concomitant  fever  and  catarrhal  symptoms,  and  the 
eruption  upon  the  mucous  membrane. 

Stage  of  Decline. — Though  the  fever  and  eruption 
rapidly  disappear,  it  is  not  until  after  several  days  that 
the  catarrhal  symptoms  subside.  As  these  become  less 
urgent  the  appetite  gradually  returns,  the  various  func- 
tions become  restored,  the  strength  and  spirits  increase, 
and  the  patient,  though  feeble,  enters  upon  convales- 
cence. This  stage  of  decline  terminates  with  a  scanty 
desquamation.  This  begins  about  the  tenth  or  eleventh 
day,  and  after  mild  cases  may  be  almost  imperceptible. 
Usually  it  appears,  especially  about  the  forehead  and 
cheeks,  as  an  exfoliation  of  fine,  branny,  epidermic 
scales,  quite  unlike  the  desquamation  of  scarlatina.  Af- 
ter a  few  days  it  is  completed,  and  health  becomes  re- 
established. Careful  search  is  often  necessary  to  detect 
this  desquamation  upon  the  body  and  limbs. 

Atypical  Course. — Very  many  cases  depart  from  the 
typical  course,  as  described,  in  one  or  more  respects ;  in- 
deed, the  general  characters  of  the  malady  may  be  irregu- 
lar. The  initiatory  symptoms  of  the  stage  of  invasion 
may  be  so  insignificant  as  entirely  to  escape  observation, 
when  it  may  appear  that  the  eruption  abruptly  ushers  in 
the  disease.  Cases  of  this  kind  are  not  very  uncommon. 
On  the;  other  hand,  the  stage  of  invasion  may  be  pro- 
longed until  the  sixth  or  seventh  day.  Here,  however, 
appearances  are  apt  to  be  misleading,  as  in  cases  in  which 
the  specific  process  develops  during  an  attack  of  simple 
coryza  or  bronchitis.  The  eruption  may  be  very  long 
delayed  by  pre-existing  internal  disorders  of  more  or  less 
gravity— pulmonary  phthisis,  acute  or  chronic  visceral 
inflammations,  etc.— when  the  whole  course  of  the  dis- 
ease is  apt  to  be  irregular.  The  stage  of  eruption  may 
even  be  wanting.  In  such  cases,  a  correct  diagnosis  de- 
pends rather  upon  etiological  considerations  than  upon 
specificity  of  symptoms;  occiirring  sporadically,  these 
cannot  be  identified.  But  it  occasionally  happens,  m 
families,  boarding-schools,  asylums,  etc.,  where  measles 
prevails,  that  children  unprotected  by  a  previous  attack 
and  exposed  to  the  contagion,  in  due  time  develop  all  the 
symptoms  of  measles  except  the  eruption,  and  upon  re- 
covery remain  protected  from  future  attacks,  buch 
forms  are  designated  as  morbilU  sine  exantUmate. 
When  on  the  other  hand,  the  eruption  occurs  without  a 
well-marked  or  recognized  catarrhal  stage,  and  without 
the  development  of  catarrhal  symptoms  during  its  course, 
similar  diagnostic  difficulties  arise,  and  one  is  only  justi- 
fied in  recognizing  nMrbilli  qine  catarrlio  m  the  presence 
of  unquestionable  conditions.  Indeed,  there  are  those 
who  claim  that  unless  catari'hal  symptoms  are  present,  a 
diagnosis  of  measles  cannot  be  maintained.  In  these 
forms  the  course  is  usually  mild.  Rarely  a  very  inter- 
esting departure  from  a  typical  course  is  *f  appearance 
of  a  fash  almost  simultaneously  with  the  outbreak  of  the 
stage  of  invasion.  This  is  usually  observed,  upon  the 
mofning  of  the  second  day,  upon  the  cheeks,  forehead, 
temples^  neck,  etc.  At  first  it. is  like  the  ordinary  mea- 
sles rash  in  shape  and  distribution,  but  in  color  it  is  pale^ 
With  the  mitigation  of  symptoms  that  oc^cu^^  by  the 
close  of  the  second  day,  it  ceases  to  develop  and  may 
even   recede    partially  and    remain    as    pale,    pmKisn 


blotches,  until  the  regular  rash  appears  and  supplants  it. 
Such  cases  present  generally  no  other  abnormality  of 
course.  Irregular  distribution  of  the  rash  is  not  very 
infrequently  met  with.  It  may  invade  the  trunk  alone, 
or  may  spare  the  lower  extremities,  or  it  may  not  appear 
in  the  order  described.  These  are  unimportant  modifi- 
cations and  of  themselves  add  no  gravity  to  the  prog- 
nosis. 

As  in  mild  cases  the  rash  may  be  pale,  scanty,  and  not 
well  developed,  so  in  severe  ones  it  may  be  confluent, 
brilliant,  and  abundant ;  at  times  it  may  be  livid,  and  the 
patches  may  coalesce  into  more  or  less  extensive  areas  of 
eruption  over  the  trunk  and  limbs,  as  well  as  upon  the 
face.  These  patches  feel  elevaled  and  infiltrated.  Here 
and  there  tracts  of  unaltered  skin  will  be  sharply  circum- 
scribed by  them.  Pressure  upon  these  dark,  livid  patclies. 
will  generally  cause  them  to  grow  pale ;  but  there  may 
be  occasionally  observed  evidences  of  hemorrhagic  exu- 
dation in  the  increased  lividity  of  the  patches,  and  in  the 
fact  that  they  are  uninfluenced  by  pressure.  The  erup- 
tion may  assume  a  petechial  character  strongly  sugges- 
tive of  the  exanthem  of  typhus  fever.  The  liemorrhagic- 
spots  often  correspond  closely  to  the  eruptive  lesions  in 
configuration  and  extent,  and  remain  for  many  days  after 
the  activity  of  the  malady  is  passed.  This  condition  is 
developed  early,  and  may  involve  the  entire  area  of 
eruption.  It  cannot  be  assigned  to  any  recognizable 
cause,  and,  indeed,  is  not  of  serious  augury.  During- 
convalescence  these  hemorrhagic  spots  slowly  undergo^ 
the  changes  of  extravasated  blood  pigment,  and  disap- 
pear within  a  week  or  two.  This  variety  should  not  be 
confounded  with  that  severe  and  extremely  fatal  form  of 
measles  known  as  "black  measles,"  or  "malignant  liem- 
orrhagic measles,"  which  is  fortunately  very  rare,  and 
which  more  especially  attacks  persons  with  bad  hygienic 
surroundings,  such  as  soldiers  in  camps,  convicts,  chil- 
dren crowded  into  badly  constructed  asylums,  etc. ;  also 
those  exhausted  by  intemperance,  want,  exposure,  and 
similar  influences.  Here  all  the  symptoms  differ  from 
those  of  the  form  just  described,  in  which,  although  the 
petechial  character  of  the  eruption  is  marked,  there  is 
always  the  corresponding,  associated  intravascular  hy- 
persemia  of  the  eruptive  lesions.  These  differ  altogether 
from  the  purplish  and  blackish  ecchymoses  of  malignant 
measles.  lUhas  even  been  asserted  that  the  pigmentation 
in  them  is  not  due  to  extravasated  blood,  but  to  the  de- 
composition of  red  blood  cells  exuded  in  a  purely  inflam- 
matory process.  In  malignant  or  "black  measles,"  the- 
symptoms  of  profound  systemic  intoxication  are  associ- 
ated with  the  irregularly  distributed  rash,  which  is  never 
perfectly  developed.  At  first  appearing  possibly  in  the 
regular  way,  its  abnormal  course  is  soon  declared.  The 
eruption  ceases  to  develop,  and  the  lesions  already  pres- 
ent fade  away  or  change  into  ecchymotic  spots,  which 
may  correspond  to  the  size  of  the  primary  lesion  or  as- 
sume linear  or  irregular  shapes,  and  involve  larger  tracts. 
of  skin.  These  ecchymoses  are  most  abundant  and  larg- 
est upon  the  trunk  and  on  its  most  dependent  parts, 
though  they  may  appear  anywhere.  Signs  of  failure  of 
circulation,  quick  and  feeble  pulse,  coldness  and  lividity 
of  the  extremities,  delirium,  stupor,  and  subsultus  tendi- 
num  develop.  Hemorrhages  may  occur  into  and  upon 
mucous  and  serous  membranes,  and  death  follow  early 
from  profound  toxajmia.  Malignant  measles  may  run  a 
very  rapid  course,  as  is  especially  the  case  in  some  epi- 
demics." Convalescence,  however,  may  be  established, 
but  will  usually  prove  tedious. 

The  course  of  measles  may  be  made  abnormal  by  the 
existence  of  acute  or  chronic  disease  at  the  time  of  infec- 
tion. Here  much  alteration  in  the  features  of  the  exan- 
them may  be  noted.  The  prodromal  stage  niay  be  un- 
usually protracted,  or  the  eruption  may  be  imperfectly 
developed,  both  as  to  intensity  and  in  distribution ;  or  the 
mucous  membrane  may  have  to  bear  the  brunt  of  the  at- 
tack ;  at  other  times  the  attack  seems  to  receive  a  sudden 
check.  The  eruption  fades,  and  is  succeeded  by  great 
pallor.  Such  sudden  arrest  is  usually  due  to  an  inter- 
current malady,  and  will  be  more  suitably  considered 
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with  the  complications  of  measles.  It  lias  already  been 
said  that  convulsions  occurring  at  tlie  outset  of  the  dis- 
ease are  not  especially  ominous.  If,  however,  they  oc- 
cur repeatedly,  or  during  the  later  stages  of  the  disease, 
they  are  of  grave  augury,  and  often  precede  or  accom- 
pany complications  that  may  lead  to  a  fatal  issue.  In 
rare  instances  the  eruption  is  unduly  prolonged ;  it  has 
been  known  to  persist  as  late  as  the  tenth  day. 

Diagnosis. — Although  the  nature  of  the  disease  may 
very  often  be  con.iectured  duiing  the  prodromal  stage, 
it  is  only  during  the  eruptive  stage  that  the  diagnosis 
of  measles  can  be  definitely  determined.  See,  however, 
Koplik's  sign,  supra.  Meunier,  in  1898,  reported  that 
during  the  incubation  period  of  measles  there  was  con- 
stantly observed  a  loss  of  body  weiglit,  and  that  this  loss 
in  weight  was  quite  independent  of  any  other  cause.  In 
a  series  of  thirty  cases,  given  by  Meunier,  there  was  an 
average  loss  of  310  gm.  (about  ten  ounces),  the  maxi- 
mum being  700  gm.  {about  twenty-two  ounces),  and  the 
minimum  90  gm.  (nearly  three  ounces)  (Oaz.  hebd.  de 
Med.  et  de  Ghirurgie,  1898,  p.  529).  In  typical  cases  the 
combination  of  fever,  eruption,  and  catarrh  of  the  mu- 
cous surfaces  affords  characteristic  and  easily  recogniza- 
ble features,  when  considered  along  with  the  history  and 
course  of  tlie  malady.  During  the  prodromal  stage  the 
symptoms  may  be  mistaken  for  those  of  simple  coryza  or 
of  bronchial  catarrh.  Indeed,  they  are  often  identical 
with  these,  and  to  this  extent  can  cause  no  confusion. 
Tliey  may  be  suspected  to  depend  upon  the  contagion  of 
measles,  if  they  develop  in  one  who  is  known  to  have 
been  exposed  to  it,  or  if  during  the  second  or  third  day 
the  eruption  upon  the  soft  palate  is  observed.  If,  how- 
ever, the  fever  and  catarrh  persist  after  the  fourth  day 
without  an  eruption,  measles  may  be  excluded  nearly 
always.  Upon  tlie  appearance  of  the  eruption,  measles 
may  be  confounded  with  ROtheln  or  German  measles, 
scarlatina,  typhus  fever,  and  in  its  earliest  stages  with 
varicella  and  variola.  It  will  also  be  necessary  to  ex- 
clude drug  eruptions,  such  as  those  from  copaiba,  qui- 
nine, etc.  The  diagnosis  between  measles  and  Rbtheln 
presents  many  difficulties.  It  is  true  that  recent  writers 
describe  ROtheln  as  having  well-marked  characteristics; 
but  it  must  be  observed  that  many  do  not  agree  as  to 
the  exact  history  and  symptomatology  of  this  affection. 
This  want  of  agreement  makes  it  difHcult  to  determine 
the  standard  of  Rotheln  for  comparison.  The  diagnosis 
must  rest  upon  a  general  consideration  of  all  the  symp- 
toms. In  R8theln  the  prodromal  stage  only  exception- 
ally exceeds  twenty-four  hours;  it  often  is  less  than 
twelve  hours.  In  many  cases  Riitheln  is  afebrile 
throughout,  and  in  most  cases  it  is  barely  febrile.  Upon 
this  point,  however,  there  is  no  consensus  of  opinion, 
some  authors  describing  epidemics  of  ROtheln  in  which 
fever  of  great  intensity  prevailed.'  Cheadle  even  claims 
as  a  distinguishing  mark  of  the  affection  "  a  higher  range 
of  temperature  and  its  longer  persistence  "  than  in  ordi- 
nary measles.*  The  catarrhal  symptoms  in  both  affec- 
tions differ  only  in  intensity.  The  faucial  mucous  mem- 
brane in  R5theln  shows  a  diffused  redness  rather  than  the 
flecked  eruption  of  measles.  Enlargement  of  the  cervi- 
cal glands  has  been  noted  as  of  constant  occurrence  in 
Rotheln,  but  it  is  likewise  very  often  observed  in  mea- 
sles. The  eruption  of  Rotheln  is  pale  red,  rather  than 
dark  red,  as  in  measles,  while  the  patches  are  more  circu- 
lar and  less  discrete,  and  with  less  irregular  borders.  It 
is  also  more  rapid  in  its  course,  and  is  but  rarely  fol- 
lowed by  desquamation.  It  should  be  remembered,  how- 
ever, that  upon  no  symptoms  of  Rotheln,  as  distinct  from 
those  of  measles,  have  writers  agreed,  and  that  no  case  of 
the  disease  presents  features  sharply  defined  from  those  of 
measles.  Up  to  the  present  time,  therefore,  one  is  not 
justified  in  diagnosticating  Rotheln  in  any  isolated  case, 
unless  the  patient  has  already  had  measles  or  has  been 
exposed  to  the  influence  of  a  prevailing  epidemic  of  the 
former  disease. 

Of  the  other  eruptive  fevers,  scarlatina  is  most  like 
measles.  Usually,  however,  the  diagnosis  is  easily 
made.    In  scarlet  fever  the  eruption  appears  by  the  sec- 


ond day.  The  fever  is  accompanied  by  sore  throat,  more 
or  less  severe,  with  intense  redness  of  the  faucial  mucous 
membrane.  The  eruption  is  of  a  bright  scarlet  color,  and 
more  regularly  diffused ;  the  papules  are  much  finer.  In 
well-marked  cases  there  is  a  universal  redness.  In  mea- 
sles the  eruption  is  of  a  dusky  red  and  arranged  in  cir- 
cumscribed patches  with  intervening  healthy  surfaces. 
At  times  the  measles  eruption  becomes  almost  universally 
confluent.  The  darker  coloration  is,  however,  still  main- 
tained, and  the  surface  is  distinctly  infiltrated  and  ele- 
vated, giving  to  the  hand  a  sensation  of  roughness. 
Moreover,  there  will  always  be  areas  of  less  intense 
eruption,  where  the  characteristic  arrangement  may  be 
recognized.  Rarely,  scarlatina  develops  a  discrete  erup- 
tion closely  simulating  that  of  measles.  The  patches  will 
then  be  of  larger  supei-ficial  area,  of  a  brighter  color,  and 
less  infiltrated.  There  will  nearly  always  be  present  con- 
comitant symptoms  that  should  dissipate  doubt.  After 
the  first  few  days  the  tongue,  in  scarlatina,  develops  the 
characteristic  strawberry  appearance,  whereas  in  measles 
the  tongue  remains  coated  throughout.  The  eruption  of 
scarlatina  is  accompanied  by  a  more  or  less  intense  itch- 
ing, that  is  usually  absent  in  measles.  The  fever  of  scar- 
latina pei'sists  for  some  days  after  the  eruption  has  at- 
tained its  height,  while  in  measles  the  completion  of  the 
eruption  is  marked  by  almost  immediate  defervescence. 
The  desquamation  of  scarlet  fever  is  composed  of  large, 
sometimes  of  enormous,  flakes  of  epidermis,  while  that  of 
measles  is  branny  and  not  abundant.  In  scarlatina  the 
faucial  mucous  membrane  is  inflamed,  sometimes  diph- 
theritic ;  in  measles  there  is  catarrh  of  the  whole  respi- 
ratory tract.  Finally,  measles  is  not  followed  by  dropsy 
and  nephritis,  which  are  so  often  observed  after  scarla- 
tina. 

During  the  first  twenty-four  hours  the  smallpox  erup- 
tion may  resemble  that  of  measles,  but  its  papular,  shotty 
character  soon  reveals  it.  Varicella,  or  chickenpox,  may 
also  at  first  resemble  measles,  but  its  vesicular  eruption 
quickly  develops.  The  eruption  of  typhus  fever  is  often 
perplexingly  like  that  of  measles.  Doubt,  however,  is 
apt  to  arise  only  when  the  former  affection  is  known  to 
prevail,  or  where  the  conditions  favorable  to  its  develop- 
ment are  present.  The  typhus  eruption  is  especially  like 
that  of  measles  where  the  distribution  is  normal,  but 
where  extravasation  gives  a  petechial  character.  Such 
cases  of  measles  can  be  recognized  through  their  con- 
comitant symptoms.  Bronchial  catarrh  is  present  in 
both.  In  typhus  the  nasal  catarrh  is  absent,  as  is  also  the 
conjunctivitis,  though  the  eyes  may  be  injected.  The 
eruption  on  the  face  is  also  absent  or  scanty.  The  course 
of  the  fever  is  also  different  in  the  two  affections,  the 
typhus  exanthema  not  appearing  until  the  seventh  day. 

A  peculiar  eruption  following  the  ingestion  of  copaiba 
offers  points  of  great  similarity  to  that  of  measles, 
though  at  times  it  equally  resembles  that  of  smallpox. 
The  resemblance  is  heightened  by  the  catarrh  of  the 
conjunctival,  nasal,  faucial,  and  bronchial  mucous  mem- 
brane, and  by  the  existence  of  fever.  In  the  copaiba 
eruption  the  incubative  period  is  lacking,  and  the  rash, 
brighter  red  from  the  first,  while  exhibiting  many 
patches  indistinguishable  from  those  of  measles,  develops 
many  lenticular  papules  totally  dissimilar.  At  scattered 
points  vesicles  will  almost  always  be  observed.  Simple 
roseola  is  less  intensely  colored  and  is  more  fugacious 
than  measles;  it  is  without  prodromal  stage  or  catarrhal 
symptoms,  and  is  usually  afebrile.  Moreover,  many 
cases  of  what  was  formerly  called  roseola  must  now  be 
relegated  to  the  domain  of  Rotheln.  Erythematous 
eruptions  from  quinine  and  other  drugs  somewhat  re- 
semble the  measles  rash ;  but  they  differ  widely  in  most 
other  respects.  Erythema  papulatum  may  also  resem- 
ble measles,  but  its  seats  of  election,  the  face,  the  fore- 
ai'ms,  the  dorsal  surfaces  of  the  hands  and  of  the  feet, 
along  with  its  afebrile  course  and  general  history,  will 
serve  to  distinguish  it. 

Complications. — The  course  of  measles  may  be  made 
irregular  by  complications;  or,  occurring  in  persons  al- 
ready suffering  from  other  diseases  measles  may  itself 
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laecome  the  complicating  affection.  Disorders  complirat- 
ing  measles  may  be  simply  the  results  of  intensification 
•of  morbid  processes  characteristic  of  the  disease,  or  tliey 
may  be  intercurrent.  By  far  the  most  important  are 
those  involving  the  mucous  membranes.  "  A  high  grade 
■of  purulent  conjunctivitis  may  develop,  and  even  false 
membranes  may  form  upon  the  lids.  True  diphtheritic 
inflammation  is  not  unknown.  Purulent  infiltration  of 
the  cornea  and  keratomalacia  may  be  observed,  but  iritis 
■occurs  only  secondarily."  »  Thomas  has  reported,  as  a 
sequela  of  measles,  paresis  of  accommodation  and,  in 
■consequence  of  this,  strabismus.  Rarely,  the  nasal  mu- 
cous membrane  may  undergo  excessive  inflammation. 
Stomatitis  is  more  often  developed,  and  may  range  from 
ordinary  catarrh  to  ulcerative  and  even  gangrenous  in- 
flammation. True  cancrum  oris,  or  noma,  is  more  apt  to 
occur  as  a  sequela.  In  stomatitis  the  mucous  membrane 
becomes  highly  injected.  The  tongue  is  thickly  coated 
with  a  -whitish  fur,  and  has  a  sodden  look.  Tlie  gums 
are  spongy  and  swollen,  and  often  bleeding  at  their  bor- 
ders. Superficial  ulcerations  appear  upon  the  buccal 
mucous  membrane,  and  aphthous  deposits  accumulate. 
Saliva  is  copiously  discharged,  and  fetor  of  the  breath 
becomes  pronounced.  The  sublingual  and  submaxillary 
_glands  often  become  greatly  enlarged  and  tender.  Much 
distress  is  often  experienced,  and  mastication  becomes 
-almost  impossible.  The  stomatitis  usually  outlasts  the 
measles  and  subsides  in  a  week  or  ten  days.  More  pro- 
found and  gangrenous  ulcerations  form  extreme  degrees 
of  these  inflammations.  Per  se  the  stomatitis  would  not 
be  of  much  account ;  but  it  is  of  great  importance  from 
the  fact  that  the  inflamed  mucous  membrane  may  become 
the  seat  of  secondary  infection,  notably  diphtheria.  The 
more  severe  grades  of  pharyngitis  only  rarely  complicate 
measles.  Diphtlwritiafaueiwn,  however,  is  not  very  un- 
•common.  It  usually  leads  to  a  fatal  termination.  Laryn- 
geal and  tracheal  symptoms  may  at  times  acquire  undue 
prominence,  usually  from  catarrhal  inflammation  of  a 
high  grade.  In  such  cases  the  voice,  cough,  and  respi- 
ration become  "  croupy. "  OEdema  of  the  glottis  has  been 
known  to  occur,  and  rarely  may  be  so  severe  as  to  ter- 
minate life  by  asphyxia.  True  laryngeal  diphtheria  is 
;also  a  recognized  and  very  fatal  complication  of  measles. 
Bronchitis  can  be  considered  a  complication  only  when 
it  assumes  a  r61e  more  important  than  the  essential  dis- 
-ease.  Severe  bronchitis  is  quite  common,  and  very  often 
persists  for  some  time  after  the  eruption  has  disappeared. 
Serious  results  are  not  apt  to  ensue,  but  occasionally  it 
may  become  grave  more  or  less  rapidly,  or  become  sud- 
denly Intensified  in  badly  nourished  children,  or  in  those 
not  properly  looked  after.  In  such  cases  the  fever  is  un- 
duly prolonged,  and  the  symptoms  become  those  of  ordi- 
nary acute  bronchitis.  A  much  more  formidable  compli- 
cation is  capillary  bronchitis.  Usually  occurring  during 
the  decline  of  measles,  it  protracts  the  febrile  movement 
while  the  eruption  pursues  its  regular  course,  or,  as  more 
frequently  occurs,  prematurely  fades  with  more  or  less 
abruptness ;  the  life  of  the  patient  being  thrown  into  im- 
minent peril.  This  affection  is  most  dangerous,  both 
from  its  own  intensity  and  from  its  tendency  to  develop 
atelectasis  pulmonum  and  catarrhal  or  lobular  pneumo- 
nia. Whether  arising  in  this  manner  or  not,  lobular 
pneumonia  is  the  most  common  of  the  graver  complica- 
tions of  measles,  and  is  responsible  for  the  greater  num- 
ber of  deaths  from  the  disease.*  It  occurs  mostly  m 
badly  nourished,  delicate  children,  and  in  those  who 
have  been  unduly  exposed  during  the  attack.  Never- 
theless, pneumonia  often  develops,  in  consequence  ot 
some  individual  predisposition,  in  those  whose  hygienic 
surroundings  are  perfect ;  and  it  cannot  be  denied  that 
the  contagious  principle  at  times  exerts  a  special  mor- 
bific influence  upon  the  pulmonary  parenchyma,  as  is 
shown  in  the  greater  prevalence  of  complicating  pneu- 
monia in  some  epidemics  than  in  others.  Catarrhal 
pneumonia  may  appear  at  any  stage  of  measles,  in  pa- 

*  Pott  reported  as  causes  of  death  In  24  cases :  pneumonia,  17  times  ; 
■capillary  bronchitis,  i  times ;  croup,  3  times  (Jahrb.  f .  Hellk.,  vol.  xiv., 
,p.  331). 


tients  of  any  age,  and  at  any  period  of  an  epidemic.  It 
is  more  apt  to  occur,  however,  in  those  under  hve  years 
of  age,  in  children  of  poor  parents,  and  at  the  height  of 
an  epidemic.  Catarrhal  pneumonia,  complicating  mea- 
sles, does  not  necessarily  greatly  increase  the  gravity  of 
the  attack.  It  is  probably,  in  more  or  less  restricted 
extent,  a  very  common  concomitant  of  measles,  and  in 
many  cases  in  which  fever  is  protracted  beyond  the  usual 
period,  with  persistence  of  symptoms  of  bronchitis, 
limited  areas  of  lobular  inflammation  are  present.  The 
severity  of  the  attack  will  be  proportionate  to  the  sever- 
ity and  extent  of  the  pneumonia,  which  usually  invades 
both  lungs  irregularly,  beginning  at  tlie  bases.  There 
will  always  be  present  bronchitis,  the  symptoms  of 
whicli  are  so  prominent  that  the  pneumonic  symptoms 
may  be  very  obscure.  Crepitant  rdles,  with  slight  dul- 
ness  and  bronchial  breathing,  may  nearly  always  be  de- 
tected during  the  attack.  Dyspnoea  is  often  decided,  and 
there  is  greater  tendency  toward  cyanosis  than  in  lobar 
pneumonia.  The  sputa  are  generally  catarrhal  in  char- 
acter. The  inflammation  tends,  in  favorable  cases,  to  ter- 
minate slowly,  by  lysis,  possibly  only  after  several  weeks. 
When  catarrhal  pneumonia  is  the  only  complication,  most 
cases  end  inrecovery;  but  when  it  is  but  oneof  a  number 
of  complications,  or  occurs  during  a  severe  and  abnormal 
attack  of  measles,  the  result  is  much  more  often  fatal. 
Many  cases  of  pulmonary  tuberculosis  after  measles  de- 
velop from  an  unresolved  catarrhal  pneumonia. 

Lobar  or  croupous  pneumonia  is  also  a  recognized 
complication  of  measles,  but  is  of  less  grave  import  than 
the  catarrhal  form.  It  occurs  abruptly,  is  not  necessarily 
associated  with  extensive  catarrh,  and  presents  the  char- 
acteristic symptoms.  By  many  writers  acute  tuberculo- 
sis is  described  as  a  complication  of  measles.  It  should 
he  classed  among  its  sequelae,  though  it  doubtless  very 
often  dates  back  to  the  beginning  of  the  attack.  The  in- 
testinal catarrh  that  often  becomes  developed  during 
measles  sometimes  becomes  intensified,  and  to  the  diar- 
rhoea there  are  added  the  symptoms  of  a  more  or  less 
severe  enteritis.  Bloody,  mucous  stools,  voided  with  te- 
nesmus and  the  other  signs  of  colitis,  will  at  times  be 
observed.  These  cases,  however,  usually  end  in  recov- 
ery. It  should  be  noted  that  in  many  of  these  cases  the 
rash  is  not  pronounced  and  sometimes  fades,  while  the 
diarrhoea  is  very  severe ;  so  that  a  diagnosis  of  diarrhoea 
is  often  made,  and  the  measles  overlooked.  Acute  ne- 
phritis may  also  be  a  direct  consequence  of  measles.'" 
When  convulsions  appear  during  the  course  of  measles 
after  the  development  of  the  rash,  they  generally  mark 
the  supervention  of  some  grave  complication,  and  are 
thus  of  very  evil  augury.  They  may  accompany  pneu- 
monia, enteritis,  even  meningitis.  Inflammation  of  the 
middle  ear  of  a  catarrhal  character,  extending  from  the 
pharynx  along  the  Eustachian  tube,  may  occasion  tem- 
porary deafness;  or  it  may  be  intense,  with  severe  pain, 
and  followed  by  perforation  of  the  tympanum.  Perma- 
nent deafness  may,  but  usually  does  not,  result  from 
this.  Occasional  and  rare  complications  are  gangrene 
of  various  parts,  dropsy,  various  inflammations,  hemor- 
rhages, etc. 

A  much  controverted  question  is  that  of  the  coexistence 
of  measles  with  other  eruptive  fevers.  Although  Hebra 
denied  the  simultaneous  presence  of  two  of  the  exanthe- 
mata, many  writers  make  positive  assertions  to  the  con- 
trary. Thomas"  says  "measles  can  appear  during  the 
course  of  variola,  scarlet  fever,  and  varicella,  and  vice 
versa,"  and  quotes  Laverani  as  claiming  that  mumps  at- 
tacked by  preference  patients  suffering  with  measles,  and 
Kesteren,  who  saw  a  girl  attacked  by  measles  while  suf- 
fering from  typhoid  fever,  Barthez  and  Rilliet  also 
assert  that  two  specific  eruptive  fevers  may  coexist. 
Blacke,"Steiner,  Monti,  Korber  "  report  observations  of 
the  simultaneous  existence  of  measles  and  other  eruptive 
fevers,  viz.,  scarlet  fever,  variola,  and  varicella.  Trau- 
be,'*  Fischl,"  Stiller,  Trechmeister,  and  others  report 
similar  cases.  There  is,  indeed,  no  reason  why  two  spe- 
cific morbid  principles  may  not  exert  their  peculiar  path- 
ogenic influences  at  the  same  time  upon  an  individual. 
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An  abnormal  course  of  different  exanthemata,  however, 
may  be  characterized  by  features  of  anomalous  nature, 
and  various  lesions  due  to  simple  cutaneous  irritation 
may  complicate  the  eruptions.  Erythematous,  papular, 
vesicular,  and  pustular  lesions  may  accompany  any  of 
these  fevers,  and  may  lead  to  errors  of  diagnosis.  It  is, 
therefore,  not  asking  too  much  to  insist  that,  before  such 
coexistences  can  be  definitely  accepted,  the  evidence 
should  include  a  sufficient  number  of  cases  of  persons 
previously  unaffected  by  either  of  the  fevers  in  question, 
who  have  remained  free  from  infection  after  subsequent 
exposure.  Examples  of  one  specific  eruptive  fever  fol- 
lowing another  in  near  succession  are  sometimes  observed ; 
thus,  Prior  had  a  patient  who  developed  scarlet  fever 
November  18th,  varicella  December  2d,  and  measles  De- 
cember IBtli. 

SEQUBLiE. — These  are  either  complications  persisting 
after  the  subsidence  of  the  exanthem,  or  they  develop 
in  consequence  of  some  predisposition  intensified  or 
evoked  by  it.  The  power  of  resistance  of  the  system  is 
diminished  by  measles,  and,  under  these  circumstances, 
certain  external  influences  may  provoke  morbid  actions 
which,  under  more  favorable  conditions,  they  cannot. 
Thus,  any  affection  attacking  one  lately  recovered  from 
measles  must,  strictly  speaking,  be  called  a  sequela.  As 
far  as  possible,  however,  it  is  better  to  restrict  the  term 
to  those  disorders  in  which  the  parts  implicated  are  espe- 
cially involved  in  measles,  and  which  can  be  definitely  at- 
tributed to  its  effects.  In  this  sense,  nearly  all  sequelae 
of  measles  may  be  said  to  originate  in  the  mucous  mem- 
brane. Not  infrequently,  more  or  less  severe  chronic 
conjunctivitis,  with  obstinate  blepharitis  and  hordeoli, 
follows  measles.  Keratitis  and  even  keratomalacia,  and 
other  alterations  in  the  orbit,  may  be  occasionally  ob- 
served. Catarrh  of  the  middle  and  external  ear,  with 
sometimes  persistent  otorrhoea,  is  not  ver}--  uncommon. 
These  catarrhal  inflammations  may  result  in  changes  that 
produce  more  or  less  complete  permanent  deafness.  Ca- 
tarrhal and  aphthous,  even  gangrenous,  stomatitis  some- 
times follows  measles.  Whether  by  extension  of  these 
forms,  or  by  spontaneous  development,  that,  fortu- 
nately, rare  buccal  affection,  canerum  oris,  or  noma,  or 
gangrene  of  the  mouth,  has  measles  for  its  most  frequent 
exciting  cause  (except,  perhaps,  mercurial  ptyalism). 
Its  course  is  usually  a  fatal  one.  Pharyngeal  and  laryn- 
geal catarrh  very  commonly  follow  in  the  wake  of 
measles.  Usually,  they  are  of  brief  duration.  Ulcer- 
ative inflammations  of  these  parts  sometimes  occur,  and 
in  the  larynx  may  accompany  or  precede  pulmonary 
phthisis.  Bronchitis  is  the  most  common  sequela  of 
measles,  carried  over  from  the  height  of  the  attack.  Its 
course  is  for  the  most  part  in  the  direction  of  health,  but 
it  too  often  becomes  protracted,  and  leads  to  broncho- 
pneumonia and  pulmonarj'  phthisis.  Bronchopneumo- 
nia may  develop  after  the  effects  of  the  measles  seem  to 
have  disappeared,  a  slight  cause  serving  to  upset  the  bal- 
ance of  the  lung,  enfeebled  by  the  antecedent  attack. 
Croupous  or  lobar  pneumonia  may  be  similarly  devel- 
oped. Acute  miliary  tuberculosis  may  follow  one  of  the 
affections  just  mentioned,  or,  developing  at  once,  may 
pursue  a  rapidlj'  fatal  course.  It  is  resulting  pneumo- 
nia, catarrhal  and  croupous,  and  pulmonary  phthisis, 
that  make  measles  so  formidable  a  disease,  and  a  high 
death-rate  in  this  disease  is  usually  to  be  referred  to  one 
or  other  of  these  compHcations  or  sequete.  Tubercu- 
lous disease  in  the  bronchial  and  mesenteric  glands  may 
indirectly  become  sequelae  of  measles,  the  latter  follow- 
ing tuberculosis  of  the  bowels.  Enterocolitis,  of  very 
severe  character,  may  sap  the  powers  of  life  or  greatly 
retard  convalescence. 

Measles  may  itself  complicate  other  diseases,  modify- 
ing and  being  modified  by  them.  The  coexistence  of  the 
acute  eruptive  fevers,  and  the  influence  of  a  pre-existing 
disease  upon  the  course  of  measles,  have  already  been 
considered.  On  the  other  hand,  measles  undoubtedly 
modifies  the  course  of  other  diseases  upon  which  it  has 
become  engrafted.  Barthez  and  Rilliet  have  shown  that 
a  noxious  influence  is  principally  exerted  over  affections 


that  are  most  frequently  met  with  as  true  complications 
of  measles.  This  disorder  occurring  during  an  attack  of 
bronchitis,  of  lobular  or  lobar  pneumonia,  or  of  pulmo- 
nary tuberculosis,  will  almost  invariably  intensify  them, 
the  yielding  inflammation  will  be  rekindled,  and  new  areas 
will  become  involved.  Recrudescence  of  tubercle  will 
scarcely  fail  to  occur  in  tuberculous  patients,  and  in- 
flammations of  mucous  membranes  will  be  made  more 
active.  Some  other  affections,  however,  seem  to  become 
ameliorated  upon  the  supervention  of  measles.  This 
may  be  real  or  only  apparent.  In  the  latter  case  the 
original  disease  will  fade  away  during  the  attack,  to  re- 
turn in  full  vigor  after  its  disappearance.  Examples  of 
this  may  be  seen  in  various  cutaneous  disorders,  such  as 
eczema,  seborrhoea,  psoriasis,  etc.,  and  in  affections  of 
different  organs  of  the  body.  It  has  been  asserted,  again, 
that  a  number  of  diseases  may  be  radically  and  perma- 
nently removed  by  a  complicating  attack  of  measles. 
Barthez  and  Rilliet  have  seen  chorea,  epilepsy,  inconti- 
nence of  urine,  etc.,  disappear  after  an  attack  of  mea- 
sles."   Thomas  has  also  had  a  similar  experience. 

Relapses  and  Reinfections. — There  may  be  very  rarely 
observed,  in  persons  who  have  entirely  recovered  from 
measles,  the  sudden  outbreak  of  an  eruption  exactly  like 
that  of  measles  in  configuration,  though  hardly  ever  at- 
taining more  than  a  pale  red  coloration,  and  not  accom- 
panied by  cedema  of  the  skin  or  attaining  a  very  wide 
distribution.  Simultaneously,  there  will  be  very  slight 
fever  and  cataiThal  symptoms,  not  exceeding  slight  con- 
junctival hypersemia  and  redness  of  the  upper  air  pas- 
sages. There  may  even  be  no  fever  at  all.  The  appetite 
may  not  be  affected,  and  the  sense  of  well-being  in  no 
wise  modified.  The  eruption  is  most  abundant  about  the 
face,  neck,  and  trunk,  but  may  invade  the  general  sur- 
face. It  is  exceedingly  fugacious,  hardly  lasting  more 
than  twenty-four  hours.'  These  attacks  usually  occur 
within  a  few  weeks  after  the  original  seizure,*  and  cor- 
respond closely  to  the  descriptions  of  Rotlieln,  as  given 
by  certain  writers.  It  is  difficult  to  regard  such  attacks 
as  other  than  relapses  of  measles.  True  reinfections, 
however,  certainly  do  occur  not  so  very  rarely.  Tru- 
jawsky  "  noted  14  cases  of  recurrent  measles  in  200  cases 
observed  by  himself.  Six  of  these  were  in  children  less 
than  ten  years  old ;  6  were  in  children  more  than  ten  years 
old ;  3  were  in  adults.  The  intervals  between  the  attacks 
were  from  six  months  to  seven  years,  the  average  being 
three  years.  Kassowitz  has  also  reported  cases  of  rein- 
fection in  which  the  attacks  closely  resembled  ROtheln. 
They,  however,  could  be  traced  to  exposure  to  the  conta- 
gion of  measles,  and  themselves  communicated  measles 
to  others.  The  failure  to  appreciate  the  frequency  of 
relapses  and  recurrences  of  measles  is  undoubtedly  a 
fruitful  cause  of  error  and  discord  among  writers. 

Of  second  attacks,  as  distinct  from  recurrences,  Mai- 
zelis  has  gone  through  the  literature,  and  gleaned  only 
106  cases,  of  which  103  were  second  attacks,  and  8  rep- 
resented a  third  attack  {Vircliow's  Arcliiv,  cxxxvii.,  p. 
468). 

Etiology. — Measles  is  an  epidemic,  contagious  disease. 
All  races  of  men  are  liable  to  it.  The  sexes  are  affected 
in  almost  equal  proportion.!  Although  it  nearly  always 
attacks  young  persons,  those  of  advanced  age  have  no 
immunity  beyond  that  conferred  by  infection  in  earlier 
life.  Infants  of  tender  age  possess  an  immunity.  "  Jur- 
genssen  (Deutsches  ArcJiivf.  klin.  Med.)  asserts  that  very 
young  infants  are  '  immune,'  and  cites  a  recent  series  of 
observations  of  41  exposed  to  measles.  All  over  six 
months  contracted  the  disease,  while  the  25  under  five 
months  were  not  affected  "  {Archives  of  Pediatrics,  1899, 
vol.  xvi.,  p.  727).  This  immunity  is  not  absolute,  how- 
ever, and  a  number  of  writers  have  reported  observations 
of  measles  in  new-born  children.  Beyond  the  first  half- 
year  of  life  this  insusceptibility  rapidly  disappeai's,  and 

*  Trujawsky  records  six  such  cases.  In  which  the  intermission  was 
from  six  to  fourteen  days,  with  a  medium  duration  of  eleven  and  flve- 
eiRhths  days.  In  these  cases,  however,  the  second  attack  was  ol 
equal  or  greater  severity  than  the  first  one. 

+  Of  276  cases  noted  by  Pott,  U7  were  in  girls  and  129  In  boys. 
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after  the  second  year  nearly  all  who  are  exposed  to  the 
contagion  contract  the  disease.     It  is  remarkable,  how- 
ever, that  a  few  persons  preserve  an  absolute  immunity 
under  any  degree  of  exposure,  and  that  numbers  enjoy 
a  temporary  immunity,  escaping  many  exposures  un- 
scathed, but  finally  yielding  to  the  infectious  influence. 
There  is  no  reason  to  suppose  that  measles  ever  arises 
spontaneously.     It  is  essentially  contagious  and  is  usu- 
ally communicated  by  direct  exposure  to  the  emanations 
of  a  person  sick  of  the  disease,  or  through  actual  contact. 
The  danger  of  contagion  is  proportionate  to  the  propin- 
quity of  the  contaminating  influence,  being  greatest  in 
the  sick-room.     It  cannot  be  denied  that  measles  may  be 
spread  by  mediate  contagion.     In  such  cases  the  clothing 
probably  becomes  the  disseminating  agent.     Such  articles 
as  have  been  used  by  the  patient,  the  bed  linen,  even  those 
things  which  have  been  used  in  the  sick-room,  very  fre- 
quently communicate  the  disease.     The  discharges  from 
the  patients  are  not  above  suspicion  in  this  regard.     Ex- 
cept smallpox,  measles  is  probably  the  most  contagious 
of  the  exanthemata,  and  is  communicable  from  the  early 
prodromal  stage  until  desquamation  is  completed.     The 
infectious  properties  are  probably  most  active  during  the 
prodromal   stage.     Tlie  great  difficulty  of  identifymg 
measles  during  this  stage  in  great  measure  explains  the 
rapid  dissemination  of  the  disease  in  schools,  asylums, 
etc.     The  contagious  properties  continue  throughout  the 
stage  of  eruption,  but  speedily  diminish  with  it,  and 
probably  become  extinct  during  desquamation.     Girard 
declares  that  quarantine  is  no  longer  needed  after  the 
eleventh  day  of  the  disease.*    On  the  other  hand,  there 
are  those  who  consider  infection  possible  for   several 
weeks  after  the  disease  has  spent  itself. 

The  contagion  of  measles  exists  m  the  blood     and  in 
tears,  in  expired  air,  in  nasal  secretions  m  sputa  and  m 
epithelial  and  epidermic  structures.     Many  efforts  have 
been  made  to  determine  its  exact  nature     Its  power  ot 
indefinite  increase  from  the  smallest  possible  begmnmgs 
seems  to  preclude  a  gaseous  or  hquid  origin,  and  all 
probabiUties  favor  the%onception  of  a  living  orgamc 
substance  a  contagium  mmm,  as  the  essential  cause  ot 
measles     In  1863  Salisbury  "  declared  that  a  pecuhar 
Sngus  found  in  straw  is  the  true  measles  germ  and 
heclaimed  to  have  produced  the  disease  by  inoculatmg 
unBrXcted  persons  with  this  fungus.     His  researches, 
roughtaportant  as  among  the  first  in  the  now  wide  y 
worked  fle  d  of  parasitic  pathogenesis,  have  never  been 
ronflmed     Coze  and  Feltz  ^»  and  Keating  "  fo^^d  micro- 
cocci™ the  blood,  andRansome,  Braidwood  and  Vacher, 
fn  the  breath  of  patients  with  measles.     In  the  sputa 
o"  Slie'ntfwith  measles  Eldund  detected  an  oi^amsm 
1  iHiiKliameter  uoited  in  numbers  of  two,  tnree.nve, 
Jo  ,»t  o™oie,  to  form  ohapte.    Tli...  h.  alsotounS 

Elc3s.^.?nr=Tp.ss-4iioS 

re\te  ^ptlflc'o^gaXr^V^ich  causes  measles  is  not 

Sfea^^iSji^iSis 

r^s'^paXprt?c»thS:on^rLpiratory  tract, 

Z  S"elia'sLving  as  contagium  beare^^^^^^^     ^^  ^^^^^ 

In  larger  cities  measles  }^^^''°^l^^\^^''^^^^  long  inter- 
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pronounced  tendency  to  prevail  epidemically;   indeed, 
epidemics  recur  with  such  apparent  regularity,  that  a 
definite  periodicity  has  been  attributed  to  its  recurrences. 
Closer  observation,  however,  shows  that  no  such  perio- 
dicity exists,  and  that  the  extension  of  the  disease  depends- 
upon  two  factors :  "  the  time  of  importation  of  the.morbid 
poison,  and  the  number  of  persons  susceptible  to  it."'' 
Epidemics  appear  to  be  of  greater  severity  in  proportion 
to  the  infrequency  of  their  occurrence.    Localities  where 
the  disease  does  not  prevail  during  prolonged  intervals 
are  said  to  experience  its  most  intense  types.     A  high 
rate  of  mortality  is  observed  in  races  of  men  among 
whom  measles  prevails  for  the  first  time.     This  tendency 
has  been  supposed  to  be  due  to  the  action  of  the  conta- 
gious virus  operating  upon  the  bodies  of  those  who 
have  not  inherited  through  generations  some  capacity 
for  resistance  to  its  influence.     There  can  be  no  doubt 
that  different  epidemics  exhibit  different  types  of  sever- 
ity or  tendencies  toward  certain  modifications  or  comph- 
cations.     The  causes  of  this  variabihty  remain  undiscov- 
ered.    There  is  reason  to  believe  that  the  great  mortahty 
following  measles  that  prevails  in  a  community  for  the 
first  time,  is  in  large  measure  due  to  the  ignorance  of  the 
proper  methods  of  treatment  and  general  management  of 
those  affected.     Just  as  bad  hygienic  conditions  surely 
increase  the  mortality  from  measles,  so  will  they  the 
more  readilv  under  the  circumstances  now  referred  to 
Accumulated  evidence  shows  that  even  where  the  death 
rate  is  at  the  highest,  the  disease  is  still  very  amenable 
to  proper  treatment.     Masterman  writes :     At  the  begin- 
nina;  of  the  Brazilio-Paraguayan  war,  an  epidemic  ot 
melsles  swept  off  nearly  a  fifth  of  the  national  army  m 
three  months,  not  from  the  severity  of  the  disease,  for  1 
treated  about  fifty  cases  in  private  practice  without  los- 
ing one   but  from  want  of  shelter  and  of  proper  food. 
Identical  results  were  obtained  under  similar  conditions 
in  the  Hudson's  Bay  Territory,  the  Fiji  Islands,  and  else- 
where.    No  season  exhibits  any  special  influence  upon 
the  type  of  the  epidemic.     The  mortality  of  winter  and 
that  of  summer  are  about  the  same,  but  the  disease  is 
undoubtedly  more  prevalent  during  the  colder  than  dur- 
ing the  warmer  months  (Hirsch).     In  warm  climates 
measles  pursues  a  course  equally  favorable  as  in  temper- 
ate regions,  though  there  is  a  greater  tendency  toward 
intestinal  complications.    Local  conditions  of  soil  exert 
no  influence  in  the  etiology  of  the  disease.     The  existence, 
in  an  Individual,  of  chronic  disease,  especially  ot  the  re- 
spiratory mucous  membrane,  as  bronchitis,  pertussis,  or 
tuberculosis,   is  said  to  predispose   toward  attacks  of 

"ZKB^SlTOMV.-Infatalcasesofmeaslestheb^^^^^ 
after  death,  is  of  a  bluish  or  browmsh-red  co  or,  and  is. 
seldom  completely  coagulated.     "It  is  sometimes  thick 
and  t^rry,  sometimes  thin  and  of  a  cherry-red  color" 
mavr)      According  to  Mayr,  the  eruption  of  measles  is 
Sterized  by  the  pouring  out  of  exudation  about  he 
mouths  of  the  hair  sacs  or  sebaceous  glands.     On  tue 
Xer  hand,  G.  Simon  found  no  change  m  the  hair  sacs, 
or  sebaceous  glands,  nor  even  in  the  cutaneous  papiUffi. 
He  found  the^epidermis  not  separated  from  the  co™";. 
but  sliffhtlv  swollen  over  the    papillae.';^    Neumann 
concMestiiat  the  pathological  changes  «  the  f  m  ar« 
almost  limited  to  the  glands  and  ^e^^els     In  the  super 
ficial  vascular  area  there  is  round-cell  pi  ohferation  ot  the 
vessel  walls,  and  especially  in  the  papillary  loops^    The 
vessels  themselves  are  dilated  and  hypeniemic     The  se- 
baceous a>Kl  sweat  follicles  are  infiltrated  with  round 
cells     Cell  infiltration  of  the  arrectm-es  pilo^'um  is  also 
observed     The  cutis  proper  and  the  epidermis  are  al- 
most  unaffected.     The  changes  in  the  mucous  mem- 
branes are  mostly  those  of  ordinary  catarrh.     Traube  nas 
deStd  "condition  of  the  lungs  observed  by  him  in  a 
mimber  of  children,  who  died  during  an  epidemic  of 

meTsles  ^^^1  he  calls  "  catarrhal  interst  tial  pneumo- 
measles,  wnicn  ^^^^  ^_j^^  ^^  ^,^^^3  ^f 

Z  phthirof  adults,  through  the  lower  lobes  were  prin- 
H^nllv  affected  and  the  process  was  at  most  only  eignt 
wSold     In  addition  t^o  evidences  of  catarrhal  pneu- 
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monia,  though  the  density  of  the  lung  could  not  be  attrib- 
uted to  filling  of  the  alveoli,  many  capillaries  were 
empty.  This  condition  was  caused  by  a  cell  accumu- 
lation between  the  capillary  wall  and  the  lung  epithelia. 
Traube  thought  that  these  cells  were  from  the  bronchial 
mucous  glands,  and  that  the  entire  process  was  an  ade- 
nitis of  tliese  glands. 

Pkognosis. — Under  favorable  conditions  a  fatal  termi- 
nation of  uncomplicated  measles  is  most  rare.     Indeed, 
except  in  cases  of  malignant  or  "  black  "  measles,  it  may 
be  said  never  to  occur.     Meigs  and  Pepper  reported  not 
one  death  in  two  hundred  and  fifty -seven  cases.     The 
complications  of  measles  are,  however,  so  many,  and  of 
such  frequent  occurrence,  that  what  would  ordinaiil}"^ 
otherwise  be  quite  a  trivial  malady,  becomes  frequently 
a  source  of  great  danger,  and  ia  often  followed  by  death. 
It  is  thus  that  measles  presents  quite  a  formidable  death 
rate,  death  occurring  most  often  during  the  second  week 
— that  is,  after  the  course  of  normal  measles  would  have 
been  completed.     The  rate  of  mortalit}'  varies  within 
wide  limits.     Ranke,  in  Munich,  records  a  rate  of  1.7  per 
cent.     Of  844  cases  Pott  noted  a  mortality  of  24,  or  3 
per  cent.     In  St.  Joseph's  Children's  Hospital,  in  Vien- 
na, observations,  extending  over  twenty  years,  showed 
a  mortality  from  the  disease  of  8  per  cent.     On  the 
other  hand,  a  mortality  of  44  per  cent,  was  observed  in 
the  Hospice  des  Enfants  Assistes,  in  Paris,  during  the 
years  1883  to  1885.     In  an  epidemic  in  Sydney,  reported 
by  Carroll,  in  which  there  was  a  tendency  toward  malig- 
nancy, 54  of  900  measles  cases  perished.     Fleischmann 
records  162  deaths  in  740  cases;  the  minimum  annual 
Jnortality  was  3.3  percent.,  the  maximum  rate  was  31 
per  cent.     His  cases  were  classified  as  follows:  Under 
one  year,  35  cases,  18  deaths,  51  per  cent. ;  from  one  to 
four  years,  355  cases,  133  deaths,  34  per  cent. ;  from  five 
to  eight  years,  350  cases,  31  deaths,  6  per  cent.     Under 
five  years  there  were  390  cases  with  141  deaths,  or  36  per 
cent.     Every  fifth  child  had  pneumonia.     Of  these,  66 
per  cent.  died.     This  high  rate  of  mortality  is  due  to  the 
bad  hygienic  surroundings  of  children  previous  to  their 
admission  to  hospital — conditions  favoring  the  develop- 
ment of  fatal  inflammations.     In  malignant  epidemics  a 
much  higher  death-rate  may  be  attained.     At  Lippe,  in 
Hungary,  in  1856,  50  per  cent,  of  those  attacked  suc- 
cumbed.    In  some  epidemics  there  is  developed  a  greater 
tendency  toward  dangerous  complications  than  in  others. 
The  prognosis  is.  always  incomparably  more  favorable 
in  patients  whose  surroundings  accord  with  the  best  hy- 
gienic conditions.     It  has  already  been  shown  that  the 
high  death  rate  in  certain  races  and  localities  is  mainly 
attributable  to  want,  exposure,  foolhardiness,  and  not  to 
especial  malignity  of  the  epidemic.     The  great  mortality 
from  measles  in  camps  results  from  the  necessarily  ex- 
posed life  of  the  victims.     (See  article  on   Oamvp  Dis- 
■eases,  in  Vol.  II.)    Under  nearly  all  conditions  the  prog- 
nosis will  depend  upon  the  presence  or  absence  of  com- 
plications.    Of   these   pneumonia  most  often   destroys 
life.     Lobar  pneumonia,  it  is  true,  most  often  runs  a 
favorable  course,  but  catarrhal  pneumonia  is  of  much 
greater  gravity,  both  immediately  and  remotely,  as  serv- 
ing to  Initiate  the  processes  leading  to  pulmonary  tu- 
berculosis.    The  extent  and  intensity  of  the  pulmonary 
inflammation  will  serve  as  an  index  to  the  gravity  of  the 
case.     Catarrhal  croup  is  usually  of  not  great  impor- 
tance, unless  accompanied  by  oedema  and  spasm  of  the 
glottis,  in  which  event  death  may  ensue  at  once.     Diph- 
theria, whether  attacking  the  laryngeal  and  tracheal  and 
pharyngeal  mucous  membrane,  or  any  other  portion  of 
the  respiratory  or  general  mucous  surface,  is  not  very 
uncommon,  and  usually  leads  to  a  fatal  issue.     Convul- 
sions occurring  at  the  outset  of  the  attack  add  but  little 
gravity  to  the  case,  but  occurring  during  the  eruptive 
stage,  or  that  of  decline,  they  are  most  ominous,  as  de- 
noting the  occurrence  of  dangerous  complications  that 
commonly  end  in  death.     The  development  of  gangrene 
or  of  tuberculosis  augurs  unfavorably  for  the  patient, 
the  first  usually,  the  latter  always.     In  certain  cases,  and 
in  certain  epidemics,  there  is  a  tendency  toward  inflam- 


mation of  the  bowels.    This  may  develop  into  severe 
complications,  and  may  prove  fatal.    The  persistence  of 
high  fever  beyond  the  usual  period,  the  occurrence  of 
delirium,  of  great  rapidity  and  difficulty  of  respiration,  of 
uncontrollable  diarrhoea,  and  of  convulsions,  the  sudden, 
premature  recession  of  the  rash,  copious  and  repeated  epi- 
staxis— all  increase  the  gravity  of  the  situation.    Measles 
occurring  in  a  person  already  suffering  from  a  serious 
disordei'  is  very  apt  to  terminate  unfavorably.     In  deli- 
cate and  feeble  children,  especially  those  whose  respira- 
tory organs'  are  feeble ;  in  persons  exhausted  and  broken 
down  by  exposure,  hunger,  insuflicient  nourishment,  pro- 
longed marching,  etc.,  measles  may  prove  a  most  danger- 
ous malady.     Children  of  less  than  two  years  stand  in 
more  danger,  when  attacked,  than  those  of  greater  age. 
Adults  are  more  liable  to  fatal  complications  only  when 
their  conditions  of  life  are  especially  unfavorable.     Preg- 
nancy is  said  to  add  greatly  to  the  dangers  of  measles, 
and  abortion  may  ensue.     This  statement  is  true  only  in 
a  limited  sense,  and  cannot  be  made  of  general  applica- 
tion. 

Treatment. — There  is  no  specific  treatment  for  mea- 
sles.    Its  management  will  depend  upon  the  type  and 
the  intensity  of  the  attack,  the  nature  and  character  of 
various  symptoms  and  complications,  the  condition  and 
surroundings  of  the  patient.     Very  little  need  be  done 
for  a  case  of  simple,  uncomplicated  measles.     Most  cases 
will  do  very  well  without  any  medicinal  treatment  what- 
ever.    Upon  the  appearance  of  prodromal  symptoms,  the 
child  should  be  confined  in  a  comfortable,  well-ventilated 
room,  free  from  draughts  and  dampness,  at  a  temper- 
ature ranging  from  69°   to  70°   F.   during  the  colder 
months.     Until  the  increasing  severity  of  the  symptoms 
destroys  the  desire  to  be  up  and  about,  the  little  patient 
need  not  be  kept  in  bed.     As  the  stage  of  eruption  ap- 
proaches, he  will  usually  become  so  uncomfortable  that 
he  makes  no  objection  to  confinement  in  bed.     During 
this  period,  a  warm  bath  may  allay  the  highly  irritable 
condition  of  the  nervous  system  so  often  observed.     It 
also  certainly  favors  the  evolution  of  the  eruption,  if 
given  toward  the  end  of  the  third  or  during  the  fourth 
day.     As  the  eruption  develops  most  copiously  about  a 
locality  where  active  hyperemia  has  been  artificially  in- 
duced, as  by  a  sinapism,  so  the  general  cutaneous  hyper- 
semia  induced  by  a  hot  bath  will  facilitate  the  evolution 
of  the  general  eruption.     The  child  may  be  immersed  in 
a  bath  of  from  90°  to  100°  F.  for  from  three  to  five  min- 
utes, and  when  removed  should  be  immediately  wrapped 
in  blankets,  when,  without  the  use  of  towels,  it  will  soon 
become  dry  enough  to  be  dressed  in  its  night-dress. 
Warm  drinks  are,  in  the  writer's  opinion,  a  very  useful 
agent  in  inducing  gentle  diaphoresis  and  in  promoting 
the  normal  development  of  the  eruption.     Of  these,  hot 
lemonade  and  flaxseed  tea  are  probably  the  most  satisfac- 
tory.    Though  the  temperature  during  the  prodromal 
stage  may  already  reach  a  high  degree,  it  will  very  in- 
frequently be  necessary  to  employ  cold  bathing  or  other 
active  antipyretic  treatment  at  this  period,  or,  indeed,  at 
any  period  of  normal  measles.     In  ordinary  cases  the  use 
of  cold  water  externally,  while  probably  not  harmful, 
does  not  offer  any  especial  advantages,  in  view  of  the 
usual  natural  tendency  toward  recovery.     Although  cold 
bathing  is  recommended  by  Thomas  and  others,  with  cold 
compresses  and  packs,  whenever  the  temperature  reaches 
103°  F.,  its  employment  can  be  considered  important  only 
in  pronounced  hyperpyrexia,  a  rare  condition  in  measles. 
Should  there  be  insomnia,  restlessness,  or  premonitions 
of  convulsions,  one  of  the  bromides  will  prove  inval- 
uable. 

As  the  eruption  begins  to  appear,  all  active  medication 
may  in  most  cases  be  neglected.  Ordinary  vigilance  in 
controlling  the  movements  and  behavior  of  the  patient, 
the  administration  of  proper  food,  the  maintenance  of 
proper  ventilation  and  temperature,  will  be  all  that  is 
required  in  many  cases.  Very  often,  however,  certain 
symptoms  become  unduly  prominent  and  call  for  allevi- 
ation. The  catarrhal  symptoms,  for  example,  may  be 
distressing.    Bronchitis  may  be  severe  and  associated 
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with  more  or  less  troublesome  cough,  and  even  with  the 
signs  of  spasmodic  croup.     An  expectorant,  with  or  with- 
out a  bromide,  will  liere  prove  of  great  assistance.     Tar- 
tar emetic,  which  might  otherwise  be  most  serviceable,  is 
here  inadmissible  on  account  of  the  diarrhoea  so  fre- 
quently present,    which  it    might  tend  to   aggravate. 
Squill,  ipecac,   senega,  in  various  combination,  in  the 
ordinary  popular  cough  syrups,  may  be  given  with  or 
without  small  doses  of  opium.     The  vomiting,  which  is 
sometimes  very  annoying,  may  often  be  relieved  by  drop 
doses  of   dilute  hydrocyanic  acid,  by  crushed  ice,  by 
:small  quantities  of  brandy  or  champagne,  or  by  any  of 
the  agents  usually  employed  to  control  nausea  and  vom- 
iting; or  it  will  often  quickly  subside  spontaneously,  if 
the  stomach  be  allowed  to  remain  at  rest  until  the  desire 
for  food  has  returned.     The  use  of  purgatives  should  be 
avoided,  if  possible,  as,  from  the  habitual  tendency  tow- 
ard diarrhoea  in  measles,  this  may  be  suddenly  aroused 
and  become  troublesome.     When  decided  constipation  is 
present,  it  is  better  to  use  enemata  or  the  milder  laxatives 
and  purgatives,  such  as  castor  oil,  rhubarb,  or  magnesia. 
When  the  eruption  prematurely  recedes,  as  from  the  oc- 
currence of  grave  complications,  it  is  useless  to  attempt 
to  effect  relief  bv  efforts  to  recall  it.     Attention  should 
be  concentrated  "upon  the  intercurrent  malady.     Bpi- 
staxis  is  not  apt  to  produce  alarming  consequences.     The 
application  of  ice  to  the  nose  under  these  circumstances 
is  not  advisable.     Compression  of  the  facial  and  nasal  ar- 
teries will  often  control  the  hemorrhage.     Remedies  ordi- 
narily influencing  epistaxis— ergot,  turpentine,  sulphuric 
acid— and  the  various  appropriate  external  applications 
must  be  employed.     The  diet  should  be  of  the  simplest 
character.     Indeed,  during  the  first  few  days,  anorexia 
is  so  complete  that  all  nourishment  is  refused.     Since  the 
course  of  the  disease  covers  only  a  few  days,  this  is  ot 
small  importance,  and  the  patient  may  be  spared  the  im- 
Dortunities  of  over-anxious  mothers  and  nurses     Milk 
.alone  or  with  lime  water,  will  often  be  acceptable,  and 
mav  be  given  to  the  exclusion  of  everything  else.     Ma- 
lignant measles  will  require  the  energetic  administration 
of  alcohol,  carbonate  of  ammonia,  and  other  stimulants. 
Under  the  use  of  such  remedies  a  not  insignificant  pro- 
portion of  these  cases  will  recover. 

^Complications  originating  in  the  respiratory  apparatus 
caU  for  special  treatment.  Croup,  whether  catarrhal 
or  diphtheritic,  requires  the  same  treatment  as  when 
primary  Oapillai-y  bronchitis,  catarrhal  and  lobar 
nup^monia  should  be  treated  in  the  ordinary  manner, 
hurwUh  especial  reference  to  their  debilitating  con- 
se"que"ces  Ts"  complications      Oo"nter-irrita1.on    and 

warmth  must  be  applied  to  tl^%'='j^^f*„„,^,''%°ouitices 
iarket    here    serves    an    excellent  purpose.     Jr-ouitices, 

when  unskilfully  used,  may  well  deter  o^^  from  tneir  use 
Expectorants  containing  the  diloride  and  carbonate^t 

special  treatment.     Aural  >°fl^mma«o°^^P^''^olent  ear- 
buccal  and  nasal  cavities  and  of  ten  exatevio     ^^^^^ 

ache,  which  must  be  combated  with  warm  »?        j^gf^g. 
.iSfaTs^cVS^^^^^^^^^ 


in  two-  or  three-drop  instillations  of  a  two-  or  four-per- 
cent, solution.  In  the  more  severe  cases  of  inflammation 
of  the  middle  ear  it  will  be  found  necessary  freely  to 
incise  the  membrana  tympani.  Hyperpyrexia  will  not 
occur  in  uncomplicated  measles.  When  it  occurs  it 
should  be  treated  upon  gsneral  principles.  Great  relief 
is  often  afforded  patients  affected  with  measles  by  inunc- 
tions of  camphorated  oil,  cold  cream,  or  other  fatty  sub- 
stance. Milton  has  highly  extolled  this  method  of  treat- 
ment. 

The  patient  should  be  kept  in  bed  until  all  fever  has 
subsided,  and  should  not  be  permitted  to  leave  his  room 
until  the  disappearance  of  all  symptoms,  normal  or  ab- 
normal. During  convalescence  appropriate  tonics,  fer- 
ruginous and  otherwise,  will  prove  valuable.  Cod-liver 
oil  should  be  administered  to  weakly  persons  or  those 
who  continue  to  have  weak  lungs  after  the  attack. 

Prophylaxis.— Measles  is  so  intensely  contagious  that 
nearly  all  persons  are  attacked  by  it  before  adolescence. 
Unfortunate  results  so  often  follow  the  disease,  how- 
ever, that  no  one  is  justified  in  not  placing  unprotected 
persons  beyond  its  influence.     With  measles  the  difficulty 
of  accomplishing  this  is  especially  great,  since  it  is  al- 
ready intensely  contagious  during  the  prodromal  stage, 
when  accurate  diagnosis  is  often  impossible.     A  person 
with  measles  should  be  separated  from  those  who  are 
unprotected,  in  a  room  into  which  only  the  attendants 
should  be  allowed  to  enter.     Communication  with  the 
rest  of  the  household  should  be  as  restricted  as  possible. 
All  soiled  linen  should  be  soaked  in  disinfecting  watery 
solutions  and  boiled  separately.     During  the  eruptive 
period  the  contagion  will  be  much  less  disseminated  it 
the  whole  surface  of  the  body  be  systematically  oiled 
once  or  twice  daily.     Isolation  must  be  practised  until 
all  symptoms  have  subsided.     Recent  investigations  make 
it  very  doubtful  whether  the  disease  can  be  communicated 
during  desquamation.     Some  writers  assert  that  a  month 
should  elapse  before  the  patient  be  permitted  to  mingle 
with  unprotected  persons.     Others  (Girard)  claim  that 
Quarantine  is  not  necessary  after  the  eleventh  .day  of  the 
disease     A  hot  bath  administered  at  this  time  will  re- 
move neariy  all  desquamated  epidermis,  and  along  with 
it  the  contagious  principle.     Inoculation  with  the  con- 
tagion-bearing particles  from  patients  with  measles  has 
heretofore  always  educed  unmodified  measles  but  it  is 
not  impossible  that  procedures  may  ultimately  be  discov- 
ered whereby  prophylactic  measures  similar  to  those  em- 
ployed against  smallpox,  by  -oculatio^n,^m^y  be  m^ade 

^''^'^^^^-  Revised  by  JS.  J.  E.  Scott. 
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MEAT  INSPECTION.-Since  the  flesh  of_  i^iflerent 
n„fldruT)eds  birds,  and  fishes  constitutes  an  important 
nart  Of  the  food  supply  of  man,  the  importance  of  requir- 
Fng  that  it  should  be  fuVished  for  this  purpose  m  a^^^^^^ 

and  healthy  condition  is  sufficiently  apparent.    For  this 
purpose  a  System  of  .inspection  is  necessary,  m  order  that 
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healthy  animals  may  be  selected  for  slaughter,  and  that, 
after  being  killed,  the  meat  may  be  submitted  to  such 
further  inspection  as  may  be  deemed  necessary. 

While  the  inspection  of  meat  is  often  conducted  under 
the  supervision  of  a  sanitary  authority,  or  by  some  other 
department,  this  inspection  is  usually  entrusted  to  a  dif- 
ferent set  of  officials  from  those  who  are  charged  with 
the  duty  of  inspecting  other  articles  of  food.  All  flesh 
foods,  whether  of  meat,  fowl,  or  flsh,  are  rapidly  perish- 
able, and  require  different  methods  of  inspection  from 
those  which  apply  to  groceries  and  articles  which  dete- 
riorate slowly. 

Hie  Slaughter  of  Animals. — The  occupation  of  killing 
animals,  dressing  the  meat,  and  preparing  it  for  food 
should  be  under  careful  regulation,  in  order,  first,  that 
proper  animals  be  selected  for  slaughter ;  second,  that  the 
slaughtering  be  performed  in  a  humane  and  proper  man- 
ner, and  so  that  the  food  shall  be  in  a  clean  and  whole- 
some condition ;  and  tliird,  that  the  business  may  not  be- 
come a  nuisance  to  the  neighborhood,  as  it  is  very  liable 
to  become  under  careless  methods  of  operation. 
'  In  small  towns  and  in  rural  districts  such  work  is  usu- 
ally done  i|i  private  establishments,  but  iu  the  neighbor- 
hood of  large  cities  and  in  densely  settled  districts  it 
is  desirable  that  it  may  be  permitted  only  in  one  large 
establishment  in  which  the  several  firms  or  individual 
butchers  may  work  together,  under  the  best  sanitary 
regulations.  Such  an  establishment  Is  usually  situated 
as  a  matter  of  convenience  near  a  line  of  railway,  where 
the  cattle,  sheep,  and  hogs  may  be  received  into  yards, 
pens,  or  enclosures,  to  await  the  time  of  slaughter.  By 
this  means  the  work  of  supervision  may  be  readily 
performed  under  a  competent  authority.  The  cleanly 
and  careful  methods  conducted  at  the  great  abattoirs 
of  Berlin,  Paris,  Munich,  and  other  European  cities  are 
in  strong  contrast  with  the  old  methods  of  work  once 
conducted  in  the  private  establishments  of  the  same 
cities. 

Laws  and  regulations  relating  to  the  slaughtering  of 
animals  have  existed  for  centuries.  From  the  days  of 
Moses  down  to  the  present,  different  nations  have  main- 
tained systems  of  slaughtering  and  meat  inspection  of 
greater  or  less  efficiency. 

In  England  during  the  reign  of  Henry  VIII.,  slaugh- 
tering was  forbidden  ia  walled  cities,  and  in  France  as 
early  as  1570  slaughtering  was  limited  to  places  outside 
the  city  limits,  and  in  the  neighborhood  of  water-courses. 
By  a  law  of  1815  slaughter-houses  in  France  could  be 
established  only  at  a  certain  distance  from  dwellings  in 
places  of  inore  than  ten  thousand  inhabitants,  and  by  a 
later  law  of  1838  this  requirement  was  extended  to  all 
cities.  The  five  model  slaughter-houses  of  Paris  erected 
about  1807  were  replaced  by  a  central  establishment  in 
1867. 

At  present  all  meat,  whether  sold  in  slaughter-houses, 
markets,  or  butcher  shops,  in  Paris  must  be  submitted  to 
inspection.  The  same  obligation  is  in  force  for  the  offal 
and  the  products  of  manufacture.  This  inspection  must 
be  made  in  every  shop  at  least  twice  a  month.  The  in- 
spectors of  meat  are  also  entrusted  with  the  examination 
of  poultry,  game,  and  fish. 

A  large  number  of  private  slaughter-houses  were  built 
in  the  suburbs  of  Paris  iu  consequence  of  these  vigorous 
measures  enforced  in  the  city.  These  have  been  placed 
under  the  supervision  of  ten  special  inspectors  since  1883. 
Their  jurisdiction  extends  over  the  whole  of  the  depart- 
ment of  the  Seine  (Palmberg). 

In  several  foreign  countries,  according  to  Schwarz  in' 
his  work  on  public  slaughter-houses,  there  is  as  yet  no 
obligatory  meat  inspection  by  public  officials. 

In  Russia  until  1883  there  was  no  public  slaughter- 
house. In  that  year  one  was  established  at  St.  Peters- 
burg, and  in  1894  there  were  still  only  ten  in  the  whole 
empire.  Those  of  Warsaw  are  owned  by  private  citi- 
zens. 

Schwarz  enumerates  a  list  of  five  hundred  and  seventy- 
three  municipalities  in  the  German  empire  in  each  of 
which  provision  is  made  for  an  establishment  for  slaugh- 


tering animals.  The  population  of  these,  according  to 
the  last  census,  varied  from  as  low  as  one  thousand  or 
even  less  to  one  and  one-half  millions  in  Berlin. 

Inspection  of  Meat  in  England.  —The  Public  Health  Act 
of  1875  provides  as  follows : 

"  116.  Any  medical  officer  of  health  or  inspector  of  nui- 
stances  may  at  all  reasonable  times  inspect  and  examine 
any  animal,  carcass,  meat,  poultry,  game,  flesh,  flsh, 
fruit,  vegetables,  corn,  bread,  flour,  or  milk  exposed  for 
sale,  or  deposited  in  any  place  for  the  purpose  of  sale,  or 
of  preparation  for  sale,  and  intended  for  the  food  of  man, 
the  proof  that  the  same  was  not  exposed  or  deposited  for 
any  such  purpose,  or  was  not  intended  for  tlie  food  of 
man,  resting  with  the  party  charged;  and  if  any  such 
animal,  carcass,  meat,  poultry,  game,  flesh,  flsh,  fruit, 
vegetaljles,  corn,  bread,  flour,  or  milk  appears  to  such 
medical  officer  or  inspector  to  be  diseased  or  unsound  or 
unwholesome,  or  unfit  for  the  food  of  man,  he  may  seize 
and  carry  away  the  same  himself  or  by  an  assistant,  in 
order  to  have  the  same  dealt  with  by  a  justice. 

"  117.  If  it  appears  to  the  justice  that  any  animal,  car- 
cass, meat,  poultry,  game,  flesh,  flsh,  fruit,  vegetables, 
corn,  bread,  flour,  or  milk  so  seized  is  diseased,  or  un- 
sound or  unwholesome  or  unfit  for  the  food  of  man,  he 
shall  condemn  the  same,  and  order  it  to  be  destroyed,  or 
so  disposed  of  as  to  prevent  it  from  being  exposed  for 
sale,  or  used  for  the  food  of  man;  and  the  person  to 
whom  the  same  belongs,  or  did  belong  at  the  time  of  ex- 
posure for  sale,  or  in  whose  possession  or  on  whose  prem- 
ises the  same  was  found,  shall  be  liable  to  a  penalty  not 
exceeding  £20,  for  every  animal,  carcass,  or  flsh,  or  piece 
of  meat,  flesh,  or  flsh  or  any  poultry  or  game,  or  for  the 
parcel  of  fruit,  vegetables,  corn,  bread,  or  flour,  or  for 
the  milk  so  condemned,  or  at  the  discretion  of  the  jus- 
tice, without  the  infliction  of  a  fine,  to  imprisonment  for 
a  term  of  not  more  than  three  months. 

"The  justice  who,  under  this  section,  is  empowered 
to  convict  the  offender,  may  be  either  the  justice  who 
may  have  ordered  the  article  to  be  disposed  of  or  de- 
stroyed, or  any  other  justice  having  jurisdiction  in  the 
place." 

Section  118  imposes  a  penalty  of  £5  upon  any  one  who 
obstructs  or  hinders  an  officer,  in  the  performance  of  the 
foregoing  duties. 

Section  119  provides  for  granting  a  search  warrant  to 
enable  an  officer  to  seize  and  carry  away  any.  of  these 
articles  that  may  be  concealed,  with  a  further  penalty  of 
£20  for  obstruction. 

Germany. — The  German  meat  laws  contain  in  brief  the 
following  provisions: 

1.  Common  decrees  relating  to  the  introduction  of  re- 
quirements as  to  slaughtering. 

2.  Regulations  for  the  examination  of  cattle  slaugh- 
tered in  slaughter-houses. 

8.  Police  regulations  relating  to  the  use  of  city  slaugh- 
ter-houses. 

4.  Police  regulations  relative  to  the  examination  of 
pork  for  trichinse. 

5.  Regulations  for  the  examination  of  fresh  meat 
brought  in  from  abroad. 

6.  Police  regulations  relative  to  the  sale  of  inferior 
meat  at  the  "  Freibank. " 

7.  Regulations  as  to  the  sale  of  horse-flesh. 

These  laws,  regulations,  and  ordinances  are  too  lengthy 
and  minute  to  be  quoted  in  full.  They  consist  of  a  series 
of  enactments  extending  from  1850  to  the  present.  The 
laws  relating  to  pork  inspection  have  been  the  subject 
of  more  discussion  than  any  other  topic,  since  they  were, 
for  many  years,  aimed  at  the  exclusion  of  American  pork. 
That  of  1880  prohibited  the  importation  of  American 
sausage  and  chopped  meat,  and  that  of  1883  excluded  all 
American  pork.  By  a  later  circular  of  1891  American 
pork  was  again  admitted  to  Germany.  Notwithstanding 
the  large  army  of  inspectors  of  pork  maintained  in  Ger- 
many there  were  reported  in  that  country  6,329  cases  of 
trichinosis  among  its  population  from'  1881  to  1898,  and 
318  of  these  proved  fatal,  and  these  were  all  due  to  the 
eating  of  German  pork.    On  the  other  hand,  according 


724 


REFERENCE  HANDBOOK   OP  THE  MEDICAL  SCIENCES. 


ITteat  Inspection, 
Meat  Insi>ectlon. 


to  Dr.  Stiles,*  "  a  compilation  of  all  the  evidence  fails  to 
show  that  a  single  case  of  trichinosis  has  been  traced  to 
the  200,000,000  pounds  of  American  pork  exported  to 
Germany  in  the  fiscal  years  1892-98."  These  were  the 
years  in  which  American  pork  was  admitted  to  that 
country.  The  unusual  prevalence  of  trichinosis  among 
the  German  populationis  due  to  the  extremely  unsanitary 
custom,  so  common  in  that  country,  of  eating  raw  or  half- 
cooked  pork,  ham,  or  sausages. 

Ausiria.~The  sale  of  the'flesh  of  uninspected  animals 
is  punishable  by  law.  Inspection  is  performed  by  spe- 
cial otflcials  who  superintend  the  slaughter  of  animals 
whose  flesh  is  exposed  for  sale.  These  animals  are  ex- 
amined before  and  after  slaughter.  Those  which  come 
from  a  distance  are  placed  under  inspection  for  ten  days 
before  they  are  killed.  A  special  course  of  instruction  is 
provided  for  inspectors  of  meat  in  the  veterinary  schools. 

Sweden.— In  Sweden,  or  at  least  in  Stockholm,  bureaus 
for  meat  inspection  exist  under  the  charge  of  veterinary 
surgeons.  Inspection  is  not  compulsory  except  for 
pork.  Tradesmen  lind  it  to  their  advantage  to  have 
their  meat  inspected,  since  such  meat  commands  a  higher 
price.  If  trichina;  are  found  in  pork  upon  examination, 
the  meat  is  confiscated  and  destroyed. 

In  1866  a  demand  arose  for  the  improvement  of  the 
modes  of  slaughtering  in  the  town  of  Brighton,  then  a 
suburb  of  Boston,  where  most  of  the  meat  supply  of  the 
city  was  prepared  for  the  market.  A  large  number  of 
butchers  conducted  their  work  in  separate  establishments, 
and,  as  usually  happens  under  such  conditions,  many  of 
them  proved  to  be  extremely  offensive  to  the  surround- 
ing neighborhood.  Dr.  H.  G.  Clark,  in  a  report  to  the 
selectmen  of  Brighton,  condemned  the  methods  of  slaugh- 
ter in  the  strongest  terms  and  said :  "  Any  description  of 
the  slaughter-houses  must  fall  far  short  of  the  perfectly 
disgusting  reality,  which  can  only  be  appreciated  by  a 
personal  inspection." 

Upon  the  organization  of  the  State  Board  of  Health  in 
1869  the  board  took  up  the  subject  in  earnest,  and  rec- 
ommended the  construction  of  an  abattoir  with  the  fol- 
lowing requirements: 

1.  A  pavement  of  stone,  or  of  some  material  impervious 
to  blood. 

3.  An  abundant  supply  of  water. 

3.  Complete  drainage. 

4.  Yats  for  the  "  rendering  "  of  fat  and  offal  on  the  spot, 
before  putrefaction  can  attack  them. 

5.  The  means  for  converting  blood  into  blood  albumen. 
It  was  also  claimed  that  the  sanitary  advantages  of 

such  a  system  would  be ; 

1.  The  removal  of  existing  offensive  odors. 

3.  The  removal  of  slaughter-house  pork  from  the 
markets. 

3.  The  ready  inspection  of  meat,  thus  insurmg  the  re- 
jection of  that  which  is  unfit  for  food. 

The  following  economic  advantages  were  also  claimed : 

1.  Diminished  liability  of  having  meat  spoiled  by  ex- 
posure to  the  emanations  from  the  putrid  pig-pens. 

3.  The  value  of  the  blood,  which  would  be  saved  and 
utilized.  , 

8  The  savings  which  must  always  accompany  order, 
system,  the  division  of  labor,  the  avoidance  of  transpor- 
tation, and  the  doing  any  business  on  a  large  scale. 

4.  The  greatly  increased  value  of  land  in  the  neighbor- 
hood of  existing  slaughter-houses.  ,  .       , 

Experience  has  shown  that  all  these  claims  have  been 
fully  realized.  The  result  of  the  agitation  was  the  en- 
actment of  a  law  in  1870  providing  for  the  incorporation 
of  an  organization  for  the  construction  of  an  abattoir 
and  requiring  that  all  persons  conducting  the  business  ot 
slaughtering  within  certain  prescribed  limits  (withm  six 
milet  of  Faneull  Hail  Market  in  Boston)  should  carry  on 
such  business  upon  the  premises  of  the  abattoir. 

A  further  movement  in  the  following  year  secured  the 


*  "  Trichinosis  in  Germany."    Department  of  Agriculture,  WasHing- 
ton,  1901. 


enactment  of  a  general  law  regulating  the  business  of 
slaughtering  and  other  noxious  and  oa'ensi\'e  trades 
throughout  the  State.  Under  this  law  of  1871  action 
was  taken  against  twenty-three  parties,  resulting  in  the 
promulgation  of  orders  requiring  seventeen  of  these  par- 
ties to  "  cease  and  desist "  from  the  business  of  slaughter- 
ing, rendering,  etc.,  or  to  discontinue  certain  i^rocesses  of 
work. 

The  Brighton  abattoir  was  completed  in  June,  1873, 
and  during  the  following  six  months  14,194  cattle,  2,700 
calves,  and  150,000  sheep  had  been  slaughtered  in  it,  or 
about  one-half  of  the  meat  supply  of  Boston  for  that 
length  of  time.* 

Modes  of  Skmgliter. — The  principal  modes  of  slaughter 
are  practically  two  in  number. 

1.  The  stunning  of  the  annual,  or  rendering  it  insen- 
sible either  by  a  blow  on  the  head  with  an  iron  hammer, 
by  driving  a  bolt  into  the  brain,-  or  by  shooting  through 
the  forehead. 

3.  Direct  bleeding  by  severing  the  carotids,  and  other 
blood-vessels  of  the  neck  (the  so-called  Jewish  mode). 

The  different  societies  for  the  prevention  of  cruelty  to 
animals  advocate  the  former.  Dr.  Dembo  recommends 
the  latter,  claiming  that  death  ensues  in  three  to  five  sec- 
onds, f  He  also  states  that  the  quantity  of  blood  remain- 
ing in  the  meat  by  the  former  method  increases  its  weight 
to  the  butcher's  advantage  and  the  consumer's  loss.  "  A 
government  that  has  to  victual  an  army  of  a  half  million 
men  would  be  cheated  by  its  contractors  to  the  extent  of 
1125,000  per  year." 

Meat  Inspection. — The  principal  kinds  of  meat  eaten  by 
mankind  are  the  meat  of  cattle,  sheep,  swine,  poultry, 
and  wild  game.  The  importance  of  meat  as  an  article  of 
food  is  due  to  the  relatively  large  quantity  and  easily  di- 
gestible form  of  the  albumen  which  it  contains.  In  addi- 
tion it  also  has  fat  and  salts,  but  has  no  carbohydrates^ 
The  good  quality,  savory  taste,  and  nutritive  value  of 
meat  depend  on  the  class  of  animal,  age,  sex,  and  kind  of 
feeding,  as  well  as  on  the  part  of  the  body  from  which  it 
is  taken.  That  of  young  animals  is  usually  soft,  tender, 
and  light  red  in  color.  That  of  older  animals  is  poorer 
in  fat,  tough,  and  darker  in  color.  By  certain  kinds  of 
fodder  the  proportion  of  fat  is  increased,  and  the  water 
in  the  meat  is  reduced.  The  flesh  of  calves  and  fowls 
(usually  called  "  white  meat ")  as  well  as  venison  and  ten- 
der, lean  beef,  are  easily  digested,  while  other  kinds  of 
meat  are  digested  with  greater  diflBcultj',  especially  very 
fat  and  sinewy  meat.  The  heart,  tongue,  liver,  kidneys, 
and  brains  are  digested  without  great  diflHeulty. 

The  eating  of  those  portions  or  organs  of  animals  which 
are  specially  subject  to  disease,  such  as  the  lungs  of  cat- 
tle and  the  fattened  and  diseased  livers  of  geese,  should 
be  condemned. 

Objects  of  Meat  Inspection. — The  chief  objects  of  meat 
inspection  are  the  exclusion  of  meat  which  is  unfit  for 
food,  on  account:  (1)  of  the  presence  of  diseases  danger- 
ous to  man,  and  (2)  on  account  of  decay,  putridity,  or 
such  causes  as  may  render  it  unfit  for  food. 

Examination  of  Meat.  Color.— The  normal  color  of 
sound  flesh  varies  with  its  origin,  ranging  from  white,  as 
in  many  fish,  to  dark-purple  as  in  horse  flesh. 

Abnormal  Colorations.  Melanosis. — Sometimes  this  is 
only  local.  The  black  pigment  is  probablj^  a  derivative 
of  haemoglobin.  In  Germany  such  meat  is  sold  at  a  low 
price. 

While  Flesh. — This  is  found  normally  in  certain  ani- 
mals. Sometimes  the  flesh  of  a  cow  or  ox  does  not  ac- 
quire the  usual  amount  of  haemoglobin,  and  has  the  ap- 
pearance of  veal.  White  flesh  is  occasionally  found  in 
certain  diseases,  such  as  the  anaemia  of  dropsy,  and  is 
probably  caused  by  insuflicient  oxidation  of  the  blood. 

Yellow  flesh  is  sometimes  due  to  certain  colored  foods, 
and  in  disease  may  be  caused  by  absorption  of  bile. 

Bark  Purple.— This  color  may  indicate  that  the  animal 
has  suffered  from  acute  fever,  and  has  been  met  in  ani- 

*  Flftli  report  of  the  State  Board  ot  Health  of  Massachusetts,  p.  155. 
t "  The  Jewish  Method  of  Slaughter,"  London,  1894,  p.  4. 
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mals  which  havu  died  of  rinderpest  and  tuberculosis.  It 
may  also  be  due  to  insufficient  bleeding  after  death  in 
animals  which  have  died  from  natural  causes. 

Dark  BeddishBrown. — This  color  is  due  to  imperfect 
oxidation  of  the  blood,  and  is  seen  in  animals  which  have 
been  drowned,  or  suffocated  in  smoke.  It  is  also  occa- 
sionally seen  in  the  flesh  of  overdriven  or  hunted  ani- 
mals. 

Oreen  or  Violet. — This  color  is  due  to  the  beginning  of 
putrefaction,  or  to  the  diffusion  of  vegetable  coloring 
matter  through  the  walls  of  the  stomach  after  death. 

The  Gormsteney  of  Meat. — The  consistency  of  flesh  food 
is  an  index  of  its  soimdness.  Good  meat  is  firm,  while 
unsound  meat  is  usually  flabby  and  exudes  moisture. 
Coarse-grained  meat  which  cannot  be  cut  evenly  is  infe- 
rior to  fine-grained  meat. 

Lehmann  has  devised  an  ingenious  apparatus  for  deter- 
mining the  degree  of  toughness  of  meat  (Zetischrift 
Meiseh- u.  Milch-Hyg.,  1898,  viii.,  p.  32).  It  consists  of 
a  balance  with  arms  of  different  lengths,  the  shorter 
being  made  on  the  plan  of  a  pair  of  scissors  with  one 
fixed  blade.  The  weights  are  placed  in  the  pan  of  the 
longer  arm,  and  the  force  requu-ed  to  cut  through  a  layer 
of  the  meat  1  cm.  thick  is  expressed  in  grams.  By 
this  means  Lehmann  found  that  the  skin  muscle  of  beef 
is  two  and  one-half  times  as  tough  as  the  fillet.  Flesh 
which  contains  much  collagenous  tissue  becomes  more 
tender  on  boiling,  while  meat  which  contains  but  little 
remains  about  the  same  as  before  boiling. 

Lehmann  obtained  the  following  results : 

FORCE  Required  for  Division  Expressed  in  Grams. 


Raw. 

Boiled. 

Fillet  of  beef 

83.4 
236.4 
104 

43 

35 

40 
7 

84.0 

Skin  muscle  of  beef 

88.8 

88 

Liver,  ox 

8 

6.6 

34 

2.4 

The  Odor  of  Meat. — Aside  from  ordinary  rough  inspec- 
tion by  the  sense  of  smell,  which  is  much  more  acutely 
developed  in  some  persons  than  in  others,  the  odor  may 
also  be  observed  by  boiling  fragments  of  flesh  with 
water,  and  also  by  mixing  the  flesh  with  dilute  sulphuric 
acid,  distilling  about  one-fourth  of  the  liquid,  and  noting 
the  smell  of  the  distillate ;  it  may  be : 

1.  The  normal  odor,  characteristic  of  the  animal. 

3.  The  characteristic  odor  intensified,  as  in  the  case  of 
uncastrated  male  animals.  This  is  more  marked  with  the 
flesh  of  the  he-goat  and  boar  than  with  that  of  the  ram 
and  bull. 

3.  An  abnormal  odor  due  to  the  substances  eaten  by 
the  animal. 

4.  An  odor  due  to  chemical  alteration  or  decomposition, 
as,  for  example,  that  of  the  volatile  products  formed  dur- 
ing the  putrefaction  of  flesh. 

5.  An  odor  of  foreign  substances,  chloride  of  lime, 
carbolic  acid,  etc. 

Tlie  Diseases  of  Animals  Used  as  Food. — Animals  should 
be  inspected  within  twenty-four  hours  before  slaughter. 
The  principal  diseases  for  which  the  inspecting  ofiicer 
should  watch  are : 

Among  cattle,  1.  Pleuropneumonia ;  this  disease  is  not 
easily  recognized  at  first.  The  temperature  soon  rises  to 
104°  or  105°  F.  and  the  animal  refuses  .food.  A  short, 
dry  cough  develops  and  the  breathing  becomes  labored 
and  painful. 

3.  Cattle  plague  (Rinderpest).  Recognized  by  early 
prostration,  shivering,  discharge  from  nose,  eyes  and 
mouth,  cessation  of  rumination,  abdominal  pain  and 
scouring. 

3.  Anthrax.  This  may  be  general  or  localized.  If 
boils,  pustules,  or  carbuncles  form  they  are  recognized  at 
once.  The  peculiar  organism  of  anthrax  may  be  detected 
in  the  blood. 


The  entire  carcass- 
and  all  the  organs 
may  he  seized. 


4.  Tuberculosis.  This  disease  has  attracted  more  atten- 
tion than  any  other,  but  the  question  whether  it  may  be 
transmitted  from  animals  to  man  does  not  yet  appear  to 
be  fully  settled.  In  cattle  it  may  be  acute  or  chronic. 
At  first  there  may  be  no  emaciation  nor  diminution  of  the 
milk ;  later,  emaciation  supervenes,  and  there  are  less  of 
appetite,  shortness  of  breath,  and  cough,  and  these  be- 
come intensified. 

Three  royal  commissions  have  reported  in  England 
upon  the  subject  of  bovine  tuberculosis,  those  of  1890, 
1895,  and  1898.  The  conclusions  of  the  latter  commission 
(1898),  so  far  as  meat  is  concerned,  were  as  follows: 

"  We  recommend  that  the  Local  Government  Board  be 
empowered  to  issue  instructions  from  time  to  time  for  the 
guidance  of  meat  inspectors,  prescribing  the  degree  of 
tuberculous  disease  which,  in  the  opinion  of  the  board, 
should  cause  a  carcass,  or  part  thereof,  to  be  seized. 

"  Pending  the  issue  of  such  instructions,  we  are  of  the 
opinion  that  the  following  principles  should  be  observed 
in  the  inspection  of  tuberculous  carcasses  of  cattle.- 

"a.  When  there  is  miliary  tu- 
berculosis of  both  lungs. 

"  b.  When  tuberculous  lesions 
are  present  on  the  pleura  and 
peritoneum. 

"c.  When  tuberculous  lesions 
are  present  in  the  muscular  sys- 
tem, or  in  the  lymphatic  glands, 
embedded  in  or  between  the 
muscles. 

"  d.  When  tuberculous  lesions 
exist  in  any  part  of  an  emaciated 
carcass. 

"  a.  When  the  lesions  are  con- 
fined to  the  lungs,  and  the  tho- 
racic lymphatic  glands. 

"  b.  When  the  lesions  are  con- 
fined to  the  liver. 

"c.  When  the  lesions  are  con- 
fined to  the  pharyngeal  lym- 
Ijhatic  glands. 

"d.  When  the  lesions  are  con- 
fined to  any  combination  of  the 
foregoing,  but  are  collectively 
small  in  extent. 

"  In  view  of  the  greater  tendency  to  generalization  of 
tuberculosis  of  the  pig,  we  consider  that  the  presence  of 
tubercular  deposit  in  any  degree  should  involve  seizure 
of  the  whole  carcass  and  of  the  organs.  In  respect  of 
foreign  dead  meat,  seizure  shall  ensue  in  every  case 
where  the  pleura  have  been  '  stripped.'  " 

5.  Actinomycosis.  Attacks  by  preference  the  lower- 
jaw  and  tongue,  also  the  lungs  and  bones.  It  leads  ta 
general  malnutrition  and  is  sometimes  fatal. 

6.  Texas  Cattle  Fever.  In  this  disease  there  is  intense- 
fever  with  a  temperature  of  from  105°  to  110°  F.,  witk 
great  weakness  and  prostration.  The  ears  and  head  droop, 
the  hind  legs  are  advanced  under  the  body,  giving  the 
animal  a  characteristic  attitude.  The  ui-ine  becomes 
deep  colored,  like  undiluted  venous  blood.  The  liver 
and  spleen  are  congested  and  enlarged,  the  kidneys  also- 
are  congested  and  show  numerous  blood  extravasations. 

Sheep.  In  addition  to  the  foregoing  diseases  sheep  are- 
subject  to  splenic  apoplexy,  or  "braxy."  The  meat  in 
this  disease  is  dark  and  sometimes  dropsical,  and  the 
weight  of  the  spleen  is  increased,  often  to  double  its 
normal  weight.  When  attacked  the  animal  staggers, 
stretches  out  its  head,  and  breathes  rapidly. 

Sheeppox  is  known  by  the  high  fever,  especially  in  the 
pustular  stage,  by  the  flea-bitten  appearance  of  the  skiu 
in  the  early  stage,  and  by  the  rapid  appearance  of  nod- 
ules or  vesicles. 

Liver  flukes  are  large  parasites,  an  inch  or  more  in 
length,  and  about  three-eighths  of  an  inch  wide,  which  are- 
found  in  the  bile  ducts  of  the  liver,  occasioning  the  dis- 
ease known  as  tRe  "rot."    The  principal  symptoms  ara 


The  carcass,  if 
otherwise  healthy, 
shall  not  be  con- 
demned, but  every 
part  of  it  containing 
tuberculous  lesions- 
sIuUl  be  seized. 
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sluggishness,  followed  by  wasting  and  pallor  of  the  mu- 
cous membrane,  diarrhoea,  yellowness  of  the  eyes,  falling 
of  the  hair,  and  dropsical  swellings. 

Swine.  The  principal  parasitic  diseases  of  the  hog 
which  unfit  the  meat  for  use  as  food  are  the  "  measles  " 
and  trichinosis.  The  former  is  known  by  the  appearance 
of  small,  egg-shaped  bladders  about  one-quarter  of  an 
inch  in  length  containing  the  larvfe  known  as  cysticorci, 
which  when  eaten  uncooked  or  nearly  raw  become  tape- 
worms in  humau  beings.  In  live  hogs  these  little  bladders 
may  occasionally  be  seen  beneath  the  tongue,  or  in  the 
loose  folds  near  the  tail.  Perroucito  found  that  a  temper- 
ature of  50°  C.  (ia3°  F.)  maintained  for  a  minute  or  more 
destroyed  the  vitality  of  cysticerci. 

Trichinosis.  Trichina;  are  found  chiefly  in  the  muscu- 
lar tissue,  though  occasionally  in  the  fat  of  swine.  They 
are  usually  most  abundant  in  the  pillars  of  the  diaphragm. 
With  a  low  magnifying  power  they  may  be  easily  detected 
in  a  thin  shaving  of  infected  pork,  either  encysted  and 
coiled  up  in  the  cyst  or  free  and  living.  Swine  affected 
with  this  disease  do  not  necessarily  present  noticeable 
symptoms  during  life.  Examinations  made  by  the  State 
Board  of  Health  of  Massachusetts  showed  that  swine  fed 
upon  city  offal,  or  garbage,  and  especially  upon  the  en- 
trails of  infected  animals,  were  far  more  subject  to  the 
disease  than  those  which  are  fed  upon  healthy  food 
(grain,  vegetables,  or  cooked  food). 

This  disease  has  assumed  an  international  importance, 
as  shown  in  a  recently  published  pamphlet  of  the  United 
States  Department  of  Agriculture  entitled  "  Trichinosis 
in  Germany." 

The  danger  to  man  lies  in  the  eating  of  raw  or  imper- 
fectly cooked  pork,  ham,  bacon,  sausages,  or  other  meat 
of  swine,  and  consequently  the  thorough  cooking  of  such 
meat  will  prevent  Its  occurrence. 

Hog  Cholera.  Animals  affected  with  this  disease  have 
fever,  shivering,  unwillingness  to  move,  loss  of  appetite, 
a  temperature  of  106°  to  107°  F.  They  appear  stupid 
and  dull,  and  hide  in  the  litter.  The  bowels  may  at  first 
be  constipated,  but  later  there  is  usually  a  liquid  and  fetid 
dlari'hcEa,  exhausting  and  persistent.  There  is  rapid  loss 
of  flesh.  The  animal  grows  weak,  stands  with  arched 
back  and  abdomen  drawn  up,  and  walks  with  tottering 

Hm-se  Flesh.  A  law  was  enacted  in  England  in  1889 
which  defines  horse  flesh  to  be  such  flesh  cooked  or  un- 
cooked, alone  or  mixed  with  other  substances,  and  in- 
cludes the  flesh  of  asses  and  mules.  This  act  provides 
that  the  flesh  of  horses,  asses,  or  mules  must  not  be  sold 
or  kept  for  sale  as  human  food,  except  in  a  shop  or  stall 
over  which  is  placed  conspicuously,  in  legible  characters 
four  inches  long,  a  statement  that  horse  flesh  is  sold  there. 
It  also  prohibits  the  sale  of  horse  flesh  for  human  food  to 
any  purchaser  asking  for  other  meat,  or  for  a  compound 
article  not  usually  made  of  horse  flesh.  . 

There  is  no  evidence  that  sound,  healthy  horse  flesh  is 
less  wholesome  than  that  of  beef.  • 

The  Use  of  Presermtives.— For  the  purpose  of  preserv- 
ing fresh  meat,  fish,  canned  meats,  hams,  and  sausages 
various  chemical  agents  are  employed,  and  the  tendency 
to  use  these  substances  appears  to  be  increasmg.  Various 
opinions  are  expressed  as  to  the  propriety  of  using  such 
ao-ents  as  salicylic  and  boric  acid  and  formaldehyde 
Although  the  harm  arising  from  the  constant  use  ot  such 
substances  may  be  less  than  that  which  might  anse  from 
using  meat  in  a  state  of  incipient  putrefaction,  the  possi- 
bility still  remains  of  harmful  effect  to  the  consumer  from 
the  frequent  use  of  preservatives  in  meat  and  other  Kiuns 
of  food.  The  substances  in  most  common  use  tor  tms 
purpose  are  boric  acid  and  borax,  salicylic  acid,  sul- 
phites, and  formalin.  The  following  are  the  recommenda- 
tions of  the  recent  British  Parliamentary  Commission 
upon  this  subject.     This  report  was  made  to  Parhament 

^"l.  That  the  use  of  formaldehyde  or  formalin  or  prep- 
arations thereof,  in  food  or  drinks,  be  absolutely  Pro^D- 
Ited,  and  that  salicylic  acid  be  not^  used  in  a  gieater 
proportion  than  one  grain  per  pint  m  liquid  tooa,  ana 


one  grain  per  pound  in  solid  food.     Its  presence  in  all 
cases  to  be  declared. 

3.  That  the  use  of  any  preservative  or  coloring  matter 
whatever  in  milk  offered  for  sale  in  the  United  Kingdom 
be  constituted  an  offence  under  the  Sale  of  Food  and 
Drug  Acts. 

3.  That  the  only  preservative  which  it  shall  be  lawful 
to  use  in  cream  be  boric  acid  or  mixtures  of  boric  acid 
and  borax,  and  in  amount  not  exceeding  0.25  per  cent., 
expressed  as  boric  acid,  the  amount  of  such  preservative 
to  he  notified  upon  the  vessel  by  a  label. 

4.  That  the  only  preservative  to  be  used  in  butter  and 
margarin  be  boric  acid  or  mixtures  of  boric  acid  and 
borax,  to  be  used  in  proportions  not  exceeding  0.5  per 
cent.,  expressed  as  boric  acid. 

5.  That  in  the  case  of  all  dietetic  preparations  intended 
for  the  use  of  invalids  or  infants  chemical  preservatives 
of  all  kinds  he  prohibited. 

6.  That  the  use  of  copper  salts  in  the  so-called  green- 
ing of  preserved  foods  be  prohibited. 

7.  That  means  be  provided,  either  by  the  establishment 
of  a  separate  court  of  reference,  or  by  the  imposition  of 
more  direct  obligation  on  the  Local  Government  Board, 
to  exercise  supervision  over  the  use  of  preservatives  and 
coloring  matters  in  foods,  and  to  prepare  schedules  of 
such  as  may  be  considered  ioiraical  to  the  public  health. 

Samuel  W.  Abbott. 
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MEDIASTINUM,  DISEASES  OF  THE.— The  mediasti- 
num is  a  space  left  in  the  median  portion  of  the  chest  by 
the  non-approximation  of  the  pleurae ;  it  is  bounded  in 
front  by  the  sternum,  behind  by  the  vertebral  column, 
and  on  either  side  by  the  pleural  surfaces.  It  may  be 
divided  into  two  parts,  the  anterior  mediastinum,  includ- 
ing the  space  in  front  of  the  pericardium  and  trachea, 
and  the  posterior  mediastinum,  including  the  space  behind 
these.  The  structures  found  in  the  anterior  mediasti- 
num are :  the  heart  surrounded  by  the  pericardium,  the 
ascending  aorta  and  the  lower  parts  of  its  branches,  the 
lower  part  of  the  superior  vena  cava,  the  greater  azygos 
vein  the  innominate  veins,  the  pulmonary  artery  divid- 
ing into  its  two  branches,  the  riglit  and  left  pulmonary 
veins,  the  bifurcation  of  the  trachea  and  the  two  bronchi 
the  phrenic  nerves,  the  anterior  mediastinal  lymph 
glands,  the  bronchial  lymph  glands,  and,  in  eariy  life,  the 
thymus  gland.  .  ,. 

The  posterior  mediastinum  contains:  the  descenamg 
aorta  the  greater  and  lesser  azygos  veins,  the  pneumo- 
E-astric  and  splanchnic  nerves,  the  oesophagus,  the  thoracic 
duct  and  the  posterior  mediastinal  lymph  glands,  in 
considering  the  diseases  of  the  mediastinum,  however, 
the  heart  and  pericardium  are  not  included,  nor  are  me 
trachea,  bronchi,  oesophagus,  blood-vessels,  and  nerves 
except  so  Jar  as  they  are  secondarily  involved.  Ihe 
structures  in  this  region  which  chiefly  concern  us  are  the 
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thymus  gland,  and  the  lymph  glands  and  vessels  which 
are  subject  to  degenerative  changes,  infection,  hyper- 
plasia, hemorrhage,  and  tumor  formation. 

Thymus  Glaud. — This  is  an  organ  of  intra-uterine  life 
and  childhood,  reaching  its  greatest  development  during 
the  second  year  and  from  that  time  on  undergoing  a  slow 
atrophy  and  fatty  degeneration  until  it  is  finally  trans- 
posed into  a  mass  of  fat,  the  so-called  "  thymic  fat  organ  " 
( Waldeyer).  The  thymus  arises  from  the  entodermal  layer 
of  the  third  gill  clefts,  each  of  which  sends  down  a  tubu- 
lar prolongation  of  epithelial  cells  on  one  side  of  the  tra- 
chea ;  these  tubes  (which  have  a  narrow  lumen  and  a  thick 
epithelial  covering)  then  approach  eacli  other  and  coalesce 
in  front  of  the  trachea  to  form  a  solid  flat  organ.  From 
the  mesoderm  a  vascular  stroma  grows  into  the  epithelial 
mass,  dividing  it  into  lobes  and  lobules,  and  forming  a 
capsule  around  it.  _^  Small,  round  connective-tissue  cells 
accumulate  within  the  stroma  and  form  follicles  of  lym- 
phoid tissue,  increasing  at  the  expense  of  the  epithelial 
cells,  which  are  finally  reduced  to  scattered  islands  of 
concentrically  arranged  squamous  cells — the  so-called 
Hassall's  corpuscles.  These  corpuscles  persist  and  may 
even  be  found  after  involution  of  the  oi'gan,  in  the 
thymic  fat.  Involution  takes  place  by  disappearance  of 
tlie  lymphoid  cells  and  their  replacement  by  epithelial 
cells  derived  apparently  from  the  endothelium  of  the 
perivascular  lymph  spaces,  which  become  tilled  with  fat. 
The  thymic  fat  organ  containing  Hassall's  corpuscles  can 
be  found  even  in  old  age.  It  is  important  to  remember 
that  the  capsule  of  the  thymus  gland  is  rich  in  lymph 
glands. 

The  thymus  grows  rapidly  during  intra-uterine  life, 
attaining  its  greatest  dimensions  between  the  first  and 
second  years  of  infancy.  At  this  time  it  consists  of  two 
flat  lobes  joined  by  delicate  vascular  connective  tissue; 
it  is  soft  and  pinkish  and  has  an  abundant  milky  white 
secretion,  which  has  often  been  mistaken  for  pus.  Lying 
•directly  upon  the  trachea,  it  extends  from  1  cm.  above  the 
sternum  down  to  the  lower  border  of  the  fourth  costal 
'Cartilage,  being  in  relation  above  witli  the  thyroid  gland 
and  below  with  the  pericardium,  the  arch  of  the  aorta, 
the  pulmonary  artery,  the  superior  vena  cava,  and  both  in- 
nominate veins,  with  all  of  which  it  is  connected  by  deli- 
cate bands  of  fibrous  tissue  rich  in  lymph  glands.  As  to 
the  physiology  of  this  organ,  whether  it  is  concerned  in 
blood  formation  or  iri  the  development  of  bone  or  of-  the 
nervous  system,  we  know  practically  nothing,  and  extir- 
pation experimentally  performed  upon  animals  has  as  yet 
thrown  no  light  on  the  question. 

The  dimensions  of  the  thymus  gland  are  very  variable 
even  within  normal  limitations,  and  this  fact  has  given 
rise  to  great  confusion  as  to  what  size  the  gland  must  at- 
tain in  order  to  be  regarded  as  abnormal.  Friedleben's 
classical  work  ("Die  Physiologie  der  Thymusdrtise," 
Frankfort  a.  M.,  1858)  remains  to  this  day  the  source  of 
most  of  our  knowledge  on  this  subject.  Here  are  his 
statistics  as  to  the  weight  of  the  gland  at  different  ages : 
Three  to  five  months  intrauterine  life,  0.3  gm. ;  six  to 
seven  months  intra-uterine  life,  3.4  gm. ;  eight  months 
intra-uterine  life,  8.4  gm. ;  at  term  (measuring  6  by  4 
cm.),  14.3  gm. ;  one  to  nine  months  after  birth  (this  is 
the  period  of  greatest  secretory  activity),  20.7  gm;  ninth 
month  to  second  year,  37.3  gm. ;  second  year  to  fifteenth 
year,  37.0  gm. ;  fifteenth  3''ear  to  twenty -fifth  year,  33.1 
gm. ;  twenty-fifth  year  to  thirty-fifth  year,  3.1  gm. 

As  can  be  seen  by  these  figures  the  atrophy  of  the 
thymus  is  not  nearly  so  rapid  as  is  usually  supposed,  be- 
ginning practically  after  the  twentieth  year  instead  of  at 
puberty,  as  is  so  often  stated.  Vierordt,  for  instance,  gives 
the  weight  at  birth  as  84  gm.,  reaching  36  gm.  at  the  end 
of  the  second  year  and  remaining  at  this  weight  until 
puberty,  when  atrophy  begins  and  is  complete  by  the 
twentieth  year.  But  the  figures  given  by  Priedleben, 
depending  as  they  do  upon  an  enormous  number  of  ex- 
aminations, are  generally  accepted.  Individual  vari- 
ations in  size  undoubtedly  occur,  and  the  nutrition  of  the 
child  is  a  very  important  factor,  as  the  thymus  is  inva- 
riably atrophied  in  marantic  children ;  indeed  Seydel  con- 


siders this  atrophy  the  most  indisputable  proof  of  death 
from  inanition. 

This  variability  in  size  makes  it  a  matter  of  much  diffi- 
culty to  decide  in  a  given  case  whether,  in  the  absence 
of  other  pathological  findings,  a  thymus  gland  exceeding 
the  average  in  size  may  be  regarded  as  the  cause  of  death. 
The  so-called  "asthma  thymicum"is  absolutely  denied 
by  some  authorities,  by  others  regarded  as  a  not  very  un- 
common cause  of  death  in  childhood,  and  a  rare  cause  in 
adult  life.  Statistics  founded  on  the  cases  reported  prior 
to  Friedleben's  work  prove  little  and  many  cases  since  his 
time  are  open  to  objections;  but  even  after  a  most  search- 
ing review  there  remain  a  number  of  indisputable  in- 
stances of  sudden  death,  from  strangulation,  of  healthy 
infants  and  children  in  whom  the  autopsy  revealed  no 
abnormality  except  a  much  enlarged  thymus  gland. 
Such  are  the  four  cases  reported  by  Pott,  in  which  all  the 
patients  died  with  symptoms  of  suffocation  within  two 
minutes  after  the  attempt  of  the  physician  to  insert  a 
spatula  into  the  mouth;  the  two  cases  of  Grawitz;  the 
case  of  Clar,  who  after  performing  tracheotomy  on  a  child, 
was  unable  to  insert  the  tube  because  of  the  narrowing  of 
the  trachea  from  pressure  of  an  enlarged  thymus. 

Granting  that  the  enlargement  of  this  gland  may  cause 
death  by  suffocation,  it  remains  to  be  explained  how  such 
a  result  is  brought  about.  A  direct  mechanical  compres- 
sion of  the  trachea,  evidenced  by  a  flattening  perceptible 
after  death,  has  been  sliown  only  in  the  cases  of  Somma, 
of  Benecke,  and  of  Barach.  More  probable  seems  com- 
pression of  the  thin-walled,  collapsible  superior  vena 
cava  with  its  branches,  which  might  be  gradually  com- 
pressed for  some  time  without  giving  rise  to  symptoms. 
Hasse  gives  this  explanation. 

Another  possibility  is  pressure  on  the  recurrentes  or 
vagi,  in  which  case  asthma  thymicum  would  be  spasma 
glottidis  set  up  reflexly  from  the  thymus.  All  of  these 
explanations  are  open  to  the  objection  of  not  accounting 
for  the  suddenness  of  the  sj'mptoms.  The  puzzling  fact 
is  that  death  takes  place  apparently  by  suffocation  within 
a  few  moments.  If  the  large  thymus  is  the  cause,  then  it 
acts  quite  differently  from  other  tumors  by  inducing,  not 
a  gradually  increasing  dyspnoea,  but  a  spasma  glottidis. 
Pott  endeavors  to  explain  it  as  due  to  a  sudden  bonding 
back  of  the  child's  head,  increasing  the  pressure;  but  in 
that  case  the  child's  instinct  would  be  sufficient  to  cause 
it  to  right  the  position  of  the  head  at  once.  More  plausi- 
ble, but  still  unproved,  is  the  theory  of  gradually  increas- 
ing enlargement  which  finally  readies  the  fatal  point,  an 
enlargement  which  would  seem  not  improbable  in  rachi- 
tic or  lymphatic  children,  but  would  be  hard  to  explain 
in  the  healthy ;  or  it  may  be  that  the  thymus  is  sulaject 
to  great  vascular  engorgement  and  that  the  increase  in 
size  to  the  point  of  fatal  compression  is  actually  as  sud- 
den as  are  the  resulting  symptoms,  the  contraction  of  the 
vessels  after  death  preventing  the  condition  from  being 
recognized.  Jacobi  considers  this  possible.  Unfortu- 
nately for  this  theory  the  thymus  is  not  a  very  vascular 
organ. 

Cohnheim  first  pointed  out  the  fact  that  most  of  the 
children  who  die  of  spasma  glottidis  are  rachitic.  He 
reported  one  such  case,  in  a  rachitic  child  with  one  lung 
partiallj'  atelectatic  as  a  result  of  the  pressure  of  a  large 
thymus.  The 'relation  between  spasma  glottidis  and 
rachitis  has  been  emphasized  by  Jacobi  also,  but  he  is 
inclined  to  attribute  death  in  these  cases  not  to  direct 
pressure  but  to  the  cerebral  and  meningeal  hyperaemia 
and  effusion  resulting  from  the  rachitis.  In  proof  of  this 
he  points  out  the  increase  of  thymic  asthma  in  tliis  coun- 
try as  coincident  with  the  increase  of  rachitic  children  fol- 
lowing tlie  enormous  immigration  from  the  poor,  ill- 
nourished  classes  of  Europe.  He  is  able  to  account  in 
this  way  for  all  the  cases  of  death  from  laryngismus 
stridulus  which  have  come  under  hia  notice,  except  one 
in  which  the  thymus  weighed  410  gm.  and  extended  from 
the  thyroid  gland  down  to '  and  covering  the  pericar- 
dium. 

Persistent  thymus  gland  in  middle  life  and  old  age  has 
been  given  as  a  possible  cause  of  death  in  some  obscure 
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cases,  but  in  most  of  these  other  possible  causes  were  not 
•ehminated.  Among  the  least  doubtful  may  be  mentioned 
those  of  Bruce  (1867),  Jacobi  (1883),  and  Gllick  (1894). 
■Complete  absence  of  the  thymus  was  first  observed  by 
Bischoff  in  a. still-born  child  otherwise  perfectly  normal; 
later  on,  four  cases  were  reported  by  Friedleben.  It  is 
■commonly  absent  in  monstrosities,  especially  anencepha- 
lic  monsters. 

Inflammation  of  the  thymus,  with  or  without  pus  for- 
mation, is  not  comnion  and  many  of  the  instances  of  thy- 
mic abscesses  in  the  literature  may  have  been  simply 
normal  glands,  the  milky  secretion  of  which  was  mis- 
taken for  pus.  Undoubted  cases  are  those  of  Wittich, 
Hennig,  Demme,  and  Purkhardt ;  that  of  the  last-named 
was  a  thymic  abscess  which  broke  into  the  trachea. 
Jacobi  found  changes  in  the  thymus  in  two  cases  of 
diphtheria,  changes  which  from  his  description  were 
evidently  focal  necroses.  Simple  inliammation  by  ex- 
tension from  a  pleurisy  or  pericarditis  has  been  also 
found.  Small  hemorrhages  are  often  found  in  the 
thymus  gland  in  healthy  cliildren  who  have  died  during 
or  shortly  after  delivery.  Friedleben  reports  one  case  of 
extensive  hemorrhage  in  the  thymus  and  elsewhere,  the 
child  dying  suddenly  while  asleep,  without  spasm.  Mal- 
nutrition was  marked  in  this  case.  Pean's  case  was  one 
of  purpura  hsemorrhagica  in  an  eleven-year-old  child ;  the 
thymus  was  very  large  and  soft,  resembling  the  spleen, 
and  full  of  hemorrhages.  Hoffmann  thinks  that  this  was 
probably  a  lymphoma  with  hemorrhages. 

Cysts  in  the  thymus  have  been  described  and  have  been 
accounted  for  by  oedema,  by  softening  of  blood  clots,  or 
bj'  softening  of  gunimata.  Tuberculosis  is  not  rare,  but 
is  usually  secondary  to  tuberculosis  of  the  bronchial 
glands,  although  Demme  has  reported  a  large  tubercu- 
lous thymus  in  a  child  of  six  weeks  with  no  tuberculosis 
in  any  other  organ.  Sj'philisof  the  thymus  gives  rise  to 
various  lesions:  to  foci  of  suppuration  (Dubois,  "Wells, 
Hanfsted,  Mervis),  or  C3'sts  (Jacobi,  Hoffman),  or  syphi- 
litic endarteritis  with  induration  (Fiirth,  Jacobi),  or 
gumma  (Jacobi). 

Tumors  of  the  thymus  will  be  described  in  the  section 
on  mediastinal  tumors  in  general. 

Diseases  op  the  Bronchial  and  Mediastinal 
GiiANDS. — Barety's  division  of  the  bronchial  glands  ("De 
I'adenopathie  tracheobronchique,"  These  de  Paris,  1875), 
which  is  verj'  generally  accepted,  is  the  following : 

1.  Right  pretracheobronchial  group  in  relation  with 
the  superior  vena  cava,  the  arch  of  the  aorta,  vagi,  tra- 
chea, and  right  bronchus. 

2.  Left  pretraclieobronch'ial  group,  at  the  angle  of  the 
bifurcation  of  the  trachea  and  along  the  left  bronchus. 
This  is  less  large  and  important  than  the  right  group. 

3.  Intertracheobronchial  group  in  the  space  below  the 
bifurcation  of  the  trachea  between  the  main  bronchi. 

4.  Peribronchial  group,  accompanying  the  bronchi. 

In  addition  there  is  the  small  group  of  anterior  media- 
stinal glands  in  tlie  areolar  tissue  in  front  of  the  pericar- 
dium and  the  posterior  mediastinal  glands,  which  run  in 
a,  chain  in  the  posterior  mediastinum  parallel  with  the 
■ossophagus. 

Simple,  non-infectious  hyperplasia  of  the  bronchial 
glands  has  been  described  by  Thomas  and  by  Biedert. 
The  symptoms  are  the  same  as  in  tuberculous  infection 
of  these  glands,  and  the  authors  in  question  base  their 
belief  in  the  non-infectious  nature  of  the  process  on  the 
apparent  recovery  of  their  cases.  On  the  other  hand, 
many  authorities  believe  that  all  enlargements  of  the 
bronchial  lymph  glands  arc  tuberculous ;  others  distin- 
guish a  purely  suppurative  form  which  may  end  in  reso- 
lution or  in  abscess  formation,  but  which  is  not  primarily 
or  secondarily  tuberculous.  In  every  case  of  bronchitis 
the  glands  are  probably  involved  in  the  inflammation,  but 
usually  this  subsides ;  if,  however,  it  goes  on  to  enlarge- 
ment of  the  gland  by  chronic  productive  inflammation  we 
have  the  symptoms  due  to  pressure  or  contraction,  which 
will  be  considered  under  tuberculous  glands.^  Measles, 
grippe,  pneumonia,  whooping-cough  may  give  rise  to 
such  hyperplasia ;  indeed,  Mussy  believes  that  the  press- 


ure of  these  enlarged  glands  is  the  true  anatomical  cause 
of  the  attacks  of  coughing  in  whooping-cough.  Aside 
from  the  possibility  of  chronic  hyperplasia  there  is  that 
of  abscess  formation,  and  it  may  be  that  certain  media- 
stinal abscesses  of  unknown  origin  have  formed  in  this 
way.  On  the  other  hand,  healing  may  take  place  with 
contraction  which  may  compress  or  form  diverticula  in 
the  neighboring  structures,  as  the  bronchi,  pleura,  peri- 
cardium, or  oesophagus.  Such  contracted  glands  are  usu- 
ally deeply  pigmented  from  accumulations  of  coal  dust, 
and  it  is  suggested  that  the  presence  of  large  quantities 
of  this  dust  may  in  itself  be  sufficient  to  cause  the  growth 
of  connective  tissue  with  contraction. 

Tuberculosis  is  undoubtedly  responsible  for  the  great 
majority  of  cases  of  enlargement  of  the  bronchial  glands. 
It  may  appear  either  in  the  acute  miliary  form,  giving 
rise  to  no  clinical  symptoms,  or  in  the  caseating  form.  It 
was  long  supposed  to  be  secondary  to  pulmonary  tuber- 
culosis, but  the  opinion  has  been  steadily  gaining  ground 
that  the  glands  in  children  are  more  apt  to  be  the  seat  of 
primary  infection  than  of  secondary.  Biedert,  in  1884, 
collected  84  cases  of  primary  bronchial-gland  tuberculo- 
sis in  children  as  against  tliree  secondary  to  pulmonary 
or  vertebral  tuberculosis.  Not  only  this,  but  the  bron- 
chial glands  may  show  tuberculosis  in  the  absence  of 
any  other  focus  of  infection.  Steiner  and  Neuretter 
found  tuberculous  bronchial  glands  in  375  out  of  303 
children,  and  in  36  of  these  there  were  no  other  tubercu- 
lous organs.  The  bacilli  in  such  cases  enter  by  the  re- 
spiratory tract  and  follow,  according  to  "Weigert,  the 
route  taken  by  the  coal .  dust,  lodging  in  the  bronchial 
glands,  as  is  evidenced  by  the  frequency  of  tuberculosis 
in  these  glands  compared  to  the  mesenteric.  Berthelot 
found  the  proportion  to  be  as  20  to  1. 

Tuberculous  infection  in  these  glands  may  remain  la- 
tent for  long  periods  of  time  and  indeed  may  never  give 
rise  to  demonstrable  lesions.  The  inoculation  experi- 
ments of  Loomis  showed  that  six  out  of  fifteen  persons 
dying  of  acute  infectious  diseases,  and  in  whom  no  tuber- 
culous lesions  were  found  post  mortem,  had  living  tubercle 
bacilli  in  their  bi'onchial  lymphatic  glands.  Loomis'  work 
is  open  to  criticism  as  he  used  no  control  animals ;  but  the 
same  cannot  be  said  of  Pizzini,  who  used  all  possible  pre- 
cautions and  yet  succeeded  in  proving  the  presence  of 
tubercle  bacilli  in  the  bronchial  glands  of  forty -two  per 
cent,  of  healthy  non-tuberculous  adults  dying  from  acci- 
dent, suicide,  or  acute  infectious  diseases.  According  to 
Weigert,  this  latency  of  the  germs  is  to  be  explained  by 
closure  of  the  outgoing  lymphatics;  according  to  others, 
by  the  slight  tendency  to  caseation  in  the  bronchial 
glands  which  are  already  fibrous  and  pigmented. 

An  appreciable  amount  of  enlargement  may  be  found 
post  mortem,  although  no  symptoms  were  observed  dur- 
ing life ;  but  usually  there  are  symptoms  of  contraction, 
or  pressure  or  inflammation.  The  tuberculous  glands 
may  become  adherent  to  the  bronchi,  oesophagus,  peri- 
cardium, or  large  vessels,  and  may  open  and  discharge 
into  these,  as  in  a  case  reported  by  Powell  in  which  a  scar 
was  formed  at  the  site  of  a  perforation  of  the  trachea ;  or 
they  may  cause  compression,  as  in  Pitt's  case  of  enlarged 
and  caseated  posterior  mediastinal  glands  which  com- 
pressed the  trachea  and  right  bronchus.  Parker,  Gulli- 
ver, Goodhart  all  report  cases  of  sudden  death  from  dysp- 
noea caused  by  the  rupture  of  a  caseous  gland  into  the 
trachea  or  into  a  bronchus;  Malsin,  Coupland,  and  Gee 
report  death  from  dyspnoea  caused  by  compression  of 
trachea  or  bronchus.  More  rarely  rupture  is  into  the 
mediastinum.  Secondary  infection  from  these  glands 
involves  the  lungs,  the  pleurte,  pericardium,  and  perhaps 
most  commonly  the  meninges. 

The  symptoms  of  tuberculosis  of  the  bronchial  glands 
with  enlargement  and  cheesy  degeneration  are:  vague 
pain  which  is  apt  to  be  at  the  level  of  the  fourth  dorsal 
vertebra  on  one  side  or  both  with  tenderness  on  pressure. 
Rarely  the  pain  is  substernal  ("  pain  in  the  stomach  "). 
Or  there  may  be  simply  a  feeling  of  pressure  without 
actual  pain.  The  cough  is  paroxysmal,  hke  that  ot 
whooping-cough,  but  differs  from  it  in  its  noninfectious 
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nature  and  its  unlimited  duration  and  obstinate  recur- 
rence. It  is  perhaps  caused  by  irritation  of  the  recurrent 
laryngeal  nerve,  but  more  probably  by  pressure  on  the 
trachea  especially  at  its  bifurcation,  a  point  of  very  sen- 
sitive reflex.  Dyspnoea  may  be  so  extreme  as  to  sug- 
gest involvement  of  the  vagus.  Dysphagia  is  apt  to 
be  slight  and  is  often  considered  hysterical,  especially 
as  nothing  is  revealed  by  examination  with  the  sound. 
It.  may  disappear  after  rupture  or  contraction  of  the 
glands. 

Compression  of  the  large  vessels  is  shown  by  the  fre- 
quent nose-bleeds,  by  the  prominence  of  tlie  vessels  of  the 
face,  neck,  and  thorax,  by  clubbed  fingers,  and  rarely  by 
oedema.  Sputum  is  often  not  present  at  all ;  when  present 
it  may  be  purely  catarrhal  or  (Edematous  with  streaks  of 
blood.  Michael  saw  a  fatal  hemorrhage  which  proved  to 
have  come  from  the  rupture  of  a  caseous  gland  into  a 
blood-vessel  and  a  bronchus  simultaneously.  The  voice 
is  apt  to  be  weak  or  hoarse,  and  in  extreme  cases  there  is 
complete  aphonia  from  pressure  on  the  recurrent  lar3'n- 
geal  nerves.  Vomiting  is  probably  due  to  pressure  on 
the  vagi. 

Inspection  reveals  signs  of  venous  stasis  in  the  promi- 
nent veins  of  the  thorax  and  neck,  possibly  even  of  the 
face ;  rarely  a  fulness  or  a  diminished  expansion  of  one  side. 
Palpation  reveals  enlarged  cervical  glands,  especially 
those  which  can  be  felt  on  deep  pressure  in  the  supra- 
sternal notch,  when  the  head  is  bent  forward ;  also  a  cer- 
tain rigidity  of  the  trachea  in  inspiration  and  expiration 
or  perhaps  a  one-sided  displacement  of  the  trachea.  Vo- 
cal fremitus  may  be  increased  over  certain  areas  of  the 
chest.  No  changes  may  be  detected  on  percussion,  but 
in  a  minority  of  cases  a  diminished  resonance  may  be  de- 
tected between  the  shoulder  blades  extending  from  the 
second  to  the  sixth  dorsal  vertebra,  usually  more  marked 
on  the  right  side  as  the  glands  on  this  side  are  larger  and 
more  numerous  than  on  the  left.  Occasionally  this 
diminished  resonance  is  found  over  the  same  area  ante- 
riorly. Arnoux  considers  dulness  under  the  right  sterno- 
clavicular articulation  an  important  sign.  On  auscul- 
tation over  the  interscapular  space  a  rough  blowing 
respiratory  sound,  with  much  prolonged  expiration,  may 
be  detected.  There  may  be  a  decided  difference  in  the 
sounds  on  the  two  sides. 

The  diagnosis  of  bronchial-gland  tuberculosis  is  not 
difficult  in  children,  in  whom  such  an  affection  is  quite 
common,  but  its  rarity  among  adults  makes  mistakes  in 
diagnosis  more  frequent  here.  Symptoms  of  oesophageal 
narrowing  in  tuberculous  adults  with  palpable  cervical 
glands  would  make  such  a  diagnosis  probable ;  but  one 
would  be  obliged  to  rule  out  mediastinal  tumors,  syphi- 
lis, and  lung  carcinoma  or  sarcoma. 

The  treatment,  to  be  successful,  must  as  a  usual  thing 
include  a  complete  change  of  surroundings,  and  prolonged 
residence  in  the  open  air  in  a  favorable  climate.  Prob- 
ably the  choice  of  a  favorable  climate  resolves  itself  into 
one  in  which  out-of-door  life  is  possible,  whether  this  is 
on  the  seashore  or  in  the  mountains.  Bathing,  gentle 
massage,  inunctions  with  oleaginous  media,  as  lanolin, 
or  even  cod-liver  oil,  cold  compresses  at  night,  and  tepid 
sponging  in  the  morning,  are  recommended  as  general 
treatment.  Internally,  cod-liver  oil  still  holds  its  place  as 
the  remedy  par  excellence  in  such  cases,  although  arsenic, 
the  phosphates,  hypophoaphites,  and  glycerin  have  been 
recommended. 

Tumors  of  the  lymph  glands  lead  us  to  the  consider- 
ation of  mediastinal  tumors  in  general. 

TuMOBS.— The  structures  in  the  mediastinum  which 
may  be  starting-places  for  new  growths  are  the  thymus 
gland,  the  thyroid  gland  with  its  occasional  accessory 
thyroids,  the  lymph  glands,  and  the  connective  tissue. 
Such  tumors  as  originate  in  the  viscera  or  serous  mem- 
branes in  this  region  are,  strictly  speaking,  not  included 
among  mediastinal  tumors,  although  in  the  later  stages 
of  their  development  they  may  come  to  lie  in  the  media- 
stinum, and  it  may  be  impossible  to  determine  their  true 
origin. 

Benign  growths  of  the  mediastinum  are  not  common. 


Lipomata  growing  from  the  subpleural  fat  have  been 
reported  (Hare,  KrOnlein,  Gussenbaum).  Large  fibro- 
mata, usually  under  the  sternum  and  compressing  the 
trachea,  have  been  found  in  five  instances  (see  Hare's 
article  on  "Affections  of  the  Mediastinum,"  Phila.,  1889. 

The  most  interesting  as  well  as  the  most  numerous,  to 
judge  from  the  reported  cases,  are  the  dermoid  cysts,  the 
earliest  report  of  which  was  made  in  1837,  Christian 
has  collected  forty  cases  since  that  date.  These  tumors 
are  usually  soft,  fluctuating,  sometimes  pulsating,  either 
from  their  own  rich  vascular  supply,  or,  what  is  more 
probable,  from  transmitted  aortic  pulsations.  They  are 
apt  to  lie  under  the  clavicle  on  one  side  or  on  both  sides 
of  the  sternum,  and  are  almost  invariably  diagnosed  at 
first  as  aortic  aneurism.  The  contents  of  the  cysts  are 
sebum,  atheromatous  debris,  hair,  squamous  epithelium, 
sometimes  teeth,  fat,  cartilage,  and  bone.  Waldeyer  de- 
scribes one  which  was  as  large  as  a  child's  head,  and  pe- 
dunculated, its  pedicle  consisting  of  veins,  arteries,  and 
thyroid  tissue.  Marchand's  cyst  contained  fat,  and  bodies 
resembling  Hassall's  corpuscles.  Three  of  ,the  forty 
cases  of  Christian  showed  evidences  of  malignancy. 
These  tumors  are  usually  benign  In  character,  but  from 
their  situation  necessarily  dangerous,  as  rupture  may  take 
place  into  the  pericardial  sac,  into  the  pleural  cavity, 
into  the  left  lung,  into  a  bronchus,  causing  aspiration, 
pneumonia,  or  into  the  aorta  with  fatal  hemorrhage.  On 
the  other  hand,  dermoid  cysts  of  the  mediastinum  are 
operable  and  their  removal  is  a  perfectly  justifiable  sur- 
gical procedure.  The  importance  of  diagnosis  betweea 
these  benign  tumors  on  the  one  hand  and  malignant  tu- 
mors or  aneurism  on  the  other  becomes  therefore  very 
great. 

The  points  to  be  emphasized  in  such  a  diagnosis  are: 
the  slow  growth  of  the  tumor  and  the  absence  of  ca- 
chexia, which  rule  out  malignant  growths  and  metasta- 
ses; the  fact  that  characteristic  sj'mptoms  of  aneurism 
are  either  absent  or  when  found  are  not  proportioned  to- 
the  duration  of  the  disease,  nor  do  they  progressively  in- 
crease, as  would  be  expected  in  aneurism.  In  some  cases 
(30  per  cent,  of  all,  according  to  Christian)  the  diagnosis 
has  been  made  from  the  presence  of  hair  in  the  sputum. 

Simple  cysts  have  been  found  In  the  mediastinum,  and 
Marfan  has  collected  four  cases  of  echinococcus  cysts. 

Another  form  of  benign  tumor  of  the  mediastinum  has 
its  origin  in  the  thyroid  gland  proper  or  in  an  accessory 
thyroid.  Wuhrmann  finds  in  the  literature  ninety-one 
such  tumors,  seventy-five  of  them  benign,  sixteen  malig- 
nant. The  thyroid  is  occasionally  situated  much  more 
deeply  than  usual,  lying  behind  the  sternum  with  its 
lobes  between  the  trachea  and  the  cesophagus,  while  acces- 
sory thyroids  may  be  found  anywhere  within  the  space 
bounded  above  by  the  base  of  the  tongue,  below  by  the 
arch  of  the  aorta,  laterally  by  the  large  vessels  of  the 
neck,  and  posteriorly  by  the  spinal  column.  It  is  there- 
fore possible  to  find  adenomata,  carcinomata,  or  sarco- 
mata of  thyroid  origin  behind  the  clavicles,  or  behind  the 
sternum,  compressing  the  trachea  or  still  deeper.  Osier 
found  an  adenoma  in  the  pleura.  They  maj'  be  quite 
isolated  or  connected  with  one  or  both  lobes  of  the  gland, 
or  attached  to  it  by  a  cord -like  pedicle.  Dittrich  reported 
a  substernal  "  endothoracic  struma  "  the  size  of  a  man's- 
head,  which  had  compressed  all  of  the  right  lung. 

As  in  the  case  of  dermoid  cysts  the  diagnosis  is  at  once 
difllcult  and  extremely  important,  for  the  great  majority 
of  these  thyroid  tumors  are  benign  and  operable.  Braun 
removed  one  from  a  woman  fifty-eight  years  old.  Those 
cases  in  which  the  tumor  is  palpable,  and  especially  those 
in  which  a  cord  can  be  felt  running  to  the  region  of  the 
thyroid,  or  in  which  absence  of  one  or  both  lobes  of  the 
gland  can  be  made  out,  are  not  so  difficult  to  recognize, 
but  some  of  the  deeper-seated  ones  are  not  palpable 
at  all.  Birch-Hirschfeld  found  such  a  one  at  an  autopsy 
on  a  woman  who  was  supposed  to  have  suffered  from  a , 
severe  cardiac  nevu'osis. 

The  most  important  and  by  far  the  most  numerous 
tumors  of  the  mediastinum  are  those  which  arise  in  the 
lymphatic  glands.    Of  these  some  are  described  as  be- 
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nign  and  are  designated  lymphoma  or  lympliadenoma; 
others  are  malignant  and  are  variously  named  lympho- 
sarcoma, malignant  lymphoma,  round-celled  sarcoma, 
flbro-sarcoma,  alveolar  sarcoma.  The  confusion  which 
exists  in  our  text-books  on  the  subject  of  lymphatic 
tumors,  general  and  localized,  cannot  be  cleared  up  at 
this  time,  for  our  knowledge  of  the  relation  of  such  tu- 
mors to  diseases  of  the  blood-building  organs  is  as  yet  too 
vague,  and  it  is  impossible  to  draw  a  sharp  line  between 
the  so-called  hyperplasias  with  and  without  blood 
changes,  and  the  neoplasms  proper.  Perhaps  the  sim- 
plest classification  which  can  be  made  is  that  which 
places  under  one  head  the  general  hyperplasia  of  lym- 
phatic glands,  liver  and  spleen  (leuka?mic  and  pseudo'leu- 
kffimic  enlargement),  and  under  the  other  the  locahzed  en- 
largements, or  tumors,  dividing  them  further  into  benign 
and  malignant.  Under  the  head  of  benign  tumors  of  the 
lymph  glands  we  have  the  lymphoma  or  iymphadenoma, 
a  localized,  benign  enlargement  of  one  or  more  lymphatic 
glands,  distinguished  on  tlie  one  hand  from  lymphosarco- 
ma by  its  non-malignancy,  on  the  other  from  leuksemic 
and  pseudoleukaemic  lymphomata  by  its  circumscribed 
character,  and  the  absence  of  leukaemia  or  auoemia  and  of 
characteristic  enlargement  of  spleen  and  liver. 

The  malignant  lymphatic  tumors  have  been  variously 
designated  as  lymphosarcoma,  malignant  lymphoma, 
round-celled  sarcoma,  flbro-sarcoma,  alveolar  sarcoma. 
Ohlmacher  is  inclined  to  make  no  distinction  between 
the  different  sarcomata  which  arise  in  lymphatic  tissue. 
On  the  other  hand,  Kundrat  thinks  there  is  an  essential 
difference  between  lymphosarcoma  and  other  forms  of 
sarcoma.  According  to  him  lympho-sarcoma  has  a  char- 
acteristic mode  of  increase  and  invasion.  It  is  enor- 
mously infiltrating  and  insinuates  Itself  into  the  spaces 
between  organs  and  vessels,  gradually  fusing  them  into 
one  mass  but  not  causing  rupture  as  do  most  malignant 
growths.  It  spreads  not  only  by  infiltrating  the  sur- 
rounding structures  but  by  involving  the  other  lymph 
glands,  and  instead  of  forming  nodular  metastases  in  tlie 
parenchymatous  organs  it  forms  its  metastases  by  prefer- 
ence in  the  solitary  follicles  of  the  intestinal  tract.  Fi- 
bro-sarcoma  may  have  the  same  situation  as  lympho-sar- 
coma, but  is  not  so  infiltrating,  does  not  attain  such  an 
enormous  size,  and  forms  metastases  in  the  usual  places. 

We  may,  therefore,  consider  that  the  primary  tumors 
arising  from  the  mediastinal  lymph  glands  are  lymphoma, 
lympho-sarcoma,  and  perhaps  fibro-sarcoma,  or  round- 
er spindle-celled  sarcoma,  although  these  last  might  be 
regarded  as  arising,  not  in  the  lymph  glands,  but  in  the 
ordinary  connective  tissue.  The  same  would  be  true  of 
the  rare  cases  of  endothelioma  and  alveolar  sarcoma.  Pri- 
mary carcinoma  of  the  lymph  glands,  often  spoken  of  in 
the  older  literature,  is  now  regarded  as  a  misnomer. 

The  lymphatic  tumors  of  the  mediastinum  are  usually 
soft,  creamy  tumors  with  thin-walled  vessels,  growing 
rather  rapidly,  but  on  the  whole  not  so  rapidly  as  do  the 
majority  of  malignant  tumors,  or  as  do  the  lymphatic 
tumors  of  leukaemia;  and  sometimes  tliey  are  of  very 
slow  growth.  The  cells  break  through  the  capsule  of 
the  gland  and  infiltrate  the  surrounding  tissues,  grad- 
ually fusing  them  into  a  large  mass,  from  which  crab- 
Jike  prolongations  resembling  carcinoma  can  be  seen  ex- 
tending still  farther.  Colossal  tumors  are  formed,  larger 
than  those  formed  by  any  other  variety  of  sarcoma,  and 
involving  all  of  the  structures  in  the  mediastinum.  Kun- 
drat reports  a  large  tumor  in  a  woman  of  sixty,  which 
had  so  completely  filled  the  left  lung  as  to  occlude  the 
bronchus  and  reduce  the  lung  to  islands  of  collapsed  pig- 
mented tissue.  Such  a  tumor  has  been  known  to  involve 
the  sternum  and  the  vertebral  column,  reaching  the 
meninges  through  the  intervertebral  foramina.  Rupt- 
ure of  vessels  is  rare,  compression  with  thrombosis  is 
the  more  usual  result  (Kundrat).  The  tumor  is  rare  in 
childhood,  appears  between  the  twenty-fifth  and  fitty- 
fifth  years,  is  twice  as  frequent  in  men  as  in  women,  and 
seems  to  attack  the  strong  and  well-developed  by  prefer- 
ence. It  is  singular  that  very  few  show  signs  of  previous 
tuberculosis  of  the  lungs  or  of  the  remaining  lymph 


glands.  Metastases,  as  already  stated,  are  found  in  the 
mtestinal  tract,  more  rarely  in  the  liver,  spleen,  and  kid- 
ney, where  they  tend  to  be  very  infiltrating,  but  are  not 
accompanied  by  the  general  enlai:gement  of  the  organs  in 
question  which  occurs  in  leukaemia  and  pseudoleukaBmia. 

The  histology  of  these  tumors  is  very  simple,  and  we 
cannot,  on  the  grounds  of  microscopical  structure,  draw 
anyline  between  the  many  varieties  which  have  been 
distinguished  macroscopically  and  clinically.  They  all 
consist  of  small  .round  cells,  held  together  by  a  varying 
amount  of  reticular  connective  tissue,  and  enclosed  in 
a  capsule  which  cannot  be  stripped  off  without  tearing 
off  some  of  the  tissue.  Giant  cells  and  spindle  cells  are 
not  often  seen.  Cysts  may  form,  thus  rendering  the 
tumor  very  soft,  or  there  may  be  enough  fibrous  reticu- 
lum to  make  it  hard. 

Secondary  tumors  of  the  mediastinum  appear  in  the 
lymph  glands  almost  exclusively,  and  may  be  either  epi- 
thelial or  sarcomatous ;  the  former  are  secondary  to  car- 
cinoma of  the  mammary  gland,  of  the  lungs,  and  very 
seldom  of  the  gall  bladder,  kidney,  or  stomach.  It  is  re- 
markable that  the  bronchial  glands  proper  often  escape 
in  cancer  of  the  oesophagus,  and  sometimes  in  carcinoma 
of  the  lung,  although  in  other  cases  these  may  be  the 
only  glands  involved,  as  in  a  case  of  Powell's  in  which  a 
carcinoma  of  the  head  of  the  pancreas  formed  metastases, 
in  the  bronchial  glands  alone.  Secondary  sarcoma  is  not 
so  common,  but  it  has  been  found  following  sarcoma  of 
bones  of  the  upper  extremities. 

The  symptoms  are  those  which  are  common  to  all 
malignant  tumors  and  those  which  are  caused  by  pressure 
upon  the  contents  of  the  mediastinum.  Subjective  sen- 
sations are  at  the  earliest  stages  limited  to  a  feeling  of 
pressure  and  fulness  usually  referred  to  the  neck,  and 
palpitation  of  the  heart,  but  no  pain.  Intercostal  neu- 
ralgia is  not  at  all  typical.  The  temperature  varies; 
there  may  be  irregular  fever  for  many  months,  though  it 
is  difficuit  to  understand  what  should  cause  it  in  an  un- 
complicated case.  The  position  assumed  by  the  patient 
is  not  characteristic,  being  now  with  the  head  thrown 
back,  now  with  the  head  bent  forward;  again,  it  may  be 
kneeling  with  the  head  on  the  crossed  arms.  As  these 
positions  are  assumed  to  relieve  the  dyspnoea,  they  are 
assumed  only  in  the  later  stages  when  the  tumor  has  at- 
tained such  dimensions  as  to  cause  pressure.  This  dysp- 
noea is  variously  explained  as  being  caused  by  pressure 
on  the  trachea,  bronchi,  and  recurrent  laryngeal  nerves, 
and  on  the  veins  of  heart  or  lungs.  It  may  be  impossible 
to  decide  just  which  is  involved  in  a  given  case,  yet  there 
are  certain  signs  which  aid  in  the  diagnosis.  Pressure 
on  the  veins  would  cause  cyanosis,  on  the  heart  would 
alter  the  pulse  rate  and  strength,  and  on  the  recurrent 
laryngeal  nerves  would  cause  laming  and  partial  closure 
of  the  glottis.  Characteristically  the  dyspnoea  of  medi- 
astinal tumors  is  of  long  duration  and  unintermlttent;. 
but  in  some  cases,  as  a  result  of  raising  of  the  blood 
pressure  in  a  very  vascular  tumor,  or  from  accumulation 
of  the  secretion  in  the  narrowed  trachea,  it  develops  sud- 
denly and  is  fatal.  Irritation  of  the  vagus  is  probably 
responsible  for  the  cough,  vomiting,  palpitation,  re- 
gurgitation of  food,  and  girdle  sensation  observed  in 
some  cases ;  irritation  of  the  sympathetic  for  the  dilata- 
tion of  the  pupil  on  the  affected  side.  In  a  case  of 
Demme's  there  was  complete  destruction  of  this  nerve 
with  contraction  of  the  pupil.  Irritation  of  the  phrenic 
nerve  (very  rare)  causes  severe  neuralgia  and  singultus, 
but  strangely  enough  no  dyspnoea.  Pressure  on  the  aorta 
causes  a  difference  in  the  radial  or  carotid  pulses  of  the 
two  sides.  Compression  of  the  oesophagus  is  quite  com- 
mon. 

Inspection.— 'Enlarged  veins  anteriorly  or  posteriorly;, 
oedema  of  the  neck  and  shoulder,  or  arm,  or  over  the 
sternum ;  but  this  oedema  is  apt  to  appear  early  in  tlie 
disease  and  then  disappear  even  when  the  venous  stasis 
persists.  There  is  sometimes  a  fulness  visible  on  the 
affected  side;  pulsation  has  been  observed  transmitted 
from  heart  or  aorta  or  from  the  vascularity  of  the  tumor 
itself,  as  in  Letulle's  right-sided  tumor,  which  he  describes 
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as  resembling  a  "  second  heart  on  the  right  side."     Some- 
times the  growth  may  be  felt  in  the  suprasternal  notch. 

Percussion. — Dulness  according  to  size  and  position, 
usually  behind  in  the  interscapular  space,  or  in  front  on 
both  sides  of  the  sternum,  but  always  with  characteris- 
tically irregular  outlines.  Letulle  thinks  there  is  some- 
times a  tympanitic  resonance  over  posterior  mediastinal 
tumors  which  push  forward  the  lung.  The  heart  dul- 
ness may  be  displaced. 

Auscultation  shows  the  same  signs  as  in  tuberculosis 
of  the  glands,  and  is  valuable  not  only  in  revealing  press- 
ure on  the  bronchi  and  lungs,  but  also  negatively  in 
helping  to  make  the  diagnosis  between  mediastinal  tu- 
mors and  aneurism,  although  in  some  cases  pressure  on 
the  aorta  may  give  rise  to  a  systolic  sound  very  like  the 
aneurismal  bruit. 

Other  conditions  which  must  be  thought  of  in  diagnos- 
ing these  tumors  are :  syphilis  with  enlargement  of  the 
glands  and  ulceration  and  cicatrization  of  the  trachea 
(Lazarus);  malignant  tumors  of  the  lung  and  pleura, 
which,  however,  do  not  attain  the  enormous  size  of  me- 
diastinal tumors,  cause  metastases  in  the  parenchymatous 
organs,  and  do  not  cause  such  marked  symptoms  of  ve- 
nous stasis;  phthisis,  in  which  case  the  sputum  would  be 
diagnostic ;  tuberculosis  of  the  glands,  which  in  adults  is 
usually  attended  with  tuberculosis  in  some  other  organs, 
and  in  children  is  common,  while  mediastinal  tumor  is 
rare ;  and,  most  important  of  all,  benign  tumors  which 
■are  operable.  In  this  last  case  the  long  continuance 
without  marked  increase  of  the  symptoms  is  the  chief 
aid  to  diagnosis,  except  when  a  connection  with  the  thy- 
loid  gland  can  be  made  out. 

The  treatment  of  tumors  in  the  mediastinum  is  possible 
•only  in  the  cases  which  are  fit  for  operation ;  in  all  others 
we  can  only  seek  to  relieve  the  symptoms.  Leeches  ap- 
plied to  the  suprasternal  notch  or  large  sinapisms  to  the 
chest  will  sometimes  relieve  the  dyspnoea.  The  physi- 
cian is  often  driven  to  try  tracheotomy  to  relieve  this 
most  distressing  symptom,  but  this  is  useless,  the  com- 
pression being  too  far  down,  and  the  insertion  of  a  cannula 
t)eing  apt  to  set  up  dangerous  inflammation,  even  press- 
ure gangrene.  In  the  last  stages  pain  may  be  so  great 
as  to  defy  opiates,  but  it  may  partially  yield  to  the  ap- 
plication of  a  large  ice-bag  to  the  chest  or  to  the  constant 
electric  current  with  large  flat  electrodes.  Hofflman  got 
temporary  relief  in  one  very  obstinate  case  by  injecting 
carbolic  acid  into  the  tumor.  All  varieties  of  counter- 
irritation  have  been  tried,  from  wet  and  dry  cupping  to 
Baunscheidiismus,  but  without  encouraging  results. 

Mbdiastinitis. — Inflammations  of  the  mediastinum 
may  be  described  as  traumatic,  extension,  metastatic. 
The  first  class  is  caused  by  external  wounds  or  injuries 
from  foreign  bodies  in  the  oesophagus,  instances  of  which 
are  not  infrequent,  j  udging  from  Hare 's  statistics.  Those 
"which  belong  to  the  second  class  are  the  most  common, 
and  may  be  non-suppurative,  suppurative,  or  tubercu- 
lous. The  non-suppurative  are  secondary  to  pericarditis 
or  pleuritis.  Hare  has  collected  sixteen  such  cases. 
Suppurative  inflammation  may  extend  from  the  neck 
along  the  large  vessels,  or  from  the  larynx  and  trachea, 
or  from  the  ossophagus;  or  from  suppurating  retro- 
pharyngeal glands  in  children,  or  from  suppuration  in 
the  lungs  or  thymus  or  bronchial  glands. 

Tuberculous  inflammation  extends  from  the  vertebra 
■or  lymph  glands,  and  is  generally  suppurative  also. 
Metastatic  mediaatinitis  has  been  found  in  typhoid  fever 
And  erysipelas,  and  in  a  few  instances  of  acute  articular 
rheumatism,  pneumonia,  and  smallpox.  It  is  much  more 
common  in  men  than  in  women ;  the  proportion,  accord- 
ing to  Hare,  being  as  fifty -eight  to  seven. 

Mediastinal  abscesses  are  apt  to  force  their  way  through 
to  the  surface  of  the  che.st,  but  they  have  been  known  to 
break  into  the  trachea,  oesophagus,  pleural  cavity,  peri- 
cardial sac,  left  ventricle,  and  aorta. 

The  symptoms  areas  follows:  throbbing  pain  in  the 
•chest  and  back,  increasing  until  the  abscess  is  formed  or 
until  it  evacuates;  a  feeling  of  heat  and  fulness;  fever, 
•chills,  sweating,  and  rapid  pulse.      Symptoms  of  com- 
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pression  resemble  those  in  tumors.     Physical  signs  are 
usually  absent  until  the  abscess  is  fully  enough  devel- 
oped to  give  symptoms  of  compression  and  suppuration. 
(Edema  over  the  sternum  is  a  valuable  diagnostic  point ;  • 
the  rapid  course  of  the  disease  is  also  important. 

Treatment  consists  in  opening  and  draining  the  abscess, 
sometimes  by  resection  of  a  part  of  the  sternum.  Heyfelder 
reviews  twenty-five  cases  of  resection  with  fifteen  recov- 
eries. Hemorrhage  and  emphysema  of  the  mediastinum 
have  been  reported  following  wounds  of  the  chest,  oesoph- 
agus, or  trachea.  The  latter  is  usually  not  fatal,  even 
when  the  tissues  of  the  neck  and  chest  are  filled  with  air. 
Knistern  reports  an  interesting  case  in  which  the  heart 
sounds  were  completely  obliterated  and  a  tympanitic 
resonance  was  heard  over  the  heart  dulness  and  over  the 
upper  part  of  the  liver;  but  the  air  was  rapidly  absorbed 
and  a  complete  recovery  followed. 

Very  little  is  known  of  syphilis  of  the  mediastinum. 
It  appears  to  be  usually  regarded  as  an  extension  from 
gummata  of  the  sternum  or  ribs.  Weber  had  a  case  of 
gumma  of  the  inner  surface  of  the  sternum  with  enlarge- 
ment of  the  mediastinal  glands.  These  large  masses  give 
rise  to  symptoms  like  those  of  tumors,  and  their  true 
nature  is  revealed  only  at  autopsy.        Alice  Hamilton. 
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MEDICAL  LAKE.— Spokane  County,  Washington. 

PosT-OpnOB.— Medical  Lake.     Hotels. 

Access. — ViS  Central  Washington  branch  of  the  North- 
ern Pacific  Railroad  to  Cheney ;  thence  eight  miles  north- 
west to  lake. 

This  remarkable  body  of  water  is  about  a  mile  and 
a  half  in  length  by  one-half  mile  in  width.  It  is  lo- 
cated on  an  elevated  plateau,  and  is  surrounded  by  an 
evergreen  border  of  pine,  fir,  and  tamarack.  There  are 
four  good  hotels  on  the  lake,  commodious  bathhouses, 
splendid  drives,  delightful  camping  places,  and  an  abun- 
dance of  fish  in  the  neighboring  lakes.  The  East  Wash- 
ington Hospital  for  the  Insane  is  also  located  here.  The 
waters  of  the  Medical  Lake  were  analyzed  by  G.  A. 
Mariner  in  1832,  with  the  following  result: 

OxE  tJNiTED  States  Gallon  Contains: 

Solids.  Grains. 

Sodium  carbonate 63.54 

Lithium Trace. 

Magnesium  carbonate 23 

Iron  carbonate 53 

Calcium  carbonate 18 

Sodium  chloride 16.37 

Potassium  chloride 9.24 

Aluminum  oxide 18 

Sodium  metaslllcate 10.63 

Potassium  sulphate Trace. 

Sodium  biborate Trace. 

Organic  matter .55 

Total 101.45     ' 

The  water  has  excellent  properties  as  an  antacid,  laxa- 
tive, and  diuretic.  It  is  used  commercially.  The  evap- 
orated salts  resulting  from  distillation  are  also  packed 
and  shipped  to  different  sections  of  the  country.  It  is 
said  that  an  excellent  quality  of  soap  is  prepared  from 
the  residue.  Janes  K.  Crook. 

MEDICATING,  MODES  OF  .—Medicines  ant  only  by 
coming  into  actual  contact  with  the  part  primarily  to 
be  impressed,  and  the  various  irwdes  of  medicating,  so 
called,  are  simply  different  methods  for  securing  such 
contact,  varying  according  to  circumstances.  Modes  of 
medicating  fall  naturally  into  two  categories,  namely, 
first,  modes  of  direct  medication  of  surface  parts  imme- 
diately accessible  to  local  application;  and,  secondly, 
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modes  of  medicating  internal  parts  accessible  only 
through  the  avenue  of  the  blood.  Medication  by  any  of 
the  methods  of  the  first  category  is  commonly  spoken  of 
as  local  medication ;  and  by  any  of  the  modes  of  the  sec- 
ond category  as  general  medication.  But  concerning 
this  phrase  "general  medication,"  the  point  must  be 
noted  that,  although  in  one  sense  medicating  by  the 
avenue  of  the  blood  is  always  "general,"  for  the  reason 
that  the  medicine  necessarily  goes  wherever  the  blood 
circulates,  yet  the  therapeutic  application  is  in  many  in- 
stances as  purely  local  as  if  the  drug  had  been  locally 
applied  from  without.  Tims,  for  instance,  copaiba, 
swallowed,  circulates  generally  with  the  blood,  in  which 
its  virtues  become  dissolved,  but  yet  the  main  influence 
of  the  drug  and  the  entire  therapeutic  purpose  thereof 
are  commonly  upon  the  surface  of  the  urethral  mucous 
membrane,  with  which  the  medicine  comes  into  contact 
by  excretion  by  the  kidneys,  dissolved  in  the  urine. 

I.  Modes  of  Medicating  by  Direct  Application,— 
In  medicating  the  skin,  the  following  points  are  to  be 
noted :  First,  although  the  skin  is  comparatively  insensi- 
tive and  non-absorbent  and  so  will  bear  stronger  applica- 
tions than  will  mucous  membranes,  yet  there  are  many 
substances  that  will  severely  irritate  even  the  sound  skin, 
and  many  others  that  can  be  absorbed  by  the  skin  in  suf- 
ficient quantity  to  produce  constitutional  effects;  sec- 
ondly, different  parts  of  the  skin  differ  greatly  in 
sensitiveness,  thin  parts  being  more  sensitive  than  thick, 
and,  similarly,  individual  skins  will  vary  in  tenderness, 
thin  and  fine-textured  skins  being  more  sensitive  than 
the  coarse  and  thick.  Also,  of  course,  a  clean  skin  is 
more  readily  affected  than  is  a  long-unwashed  and  dirty 
one.  The  third  point  is,  that  in  the  medication  of  hairy 
portions  of  skin,  the  effect  will  be  far  more  thorough  if 
the  hair  be  shaved,  or  at  least  cut  short,  before  the  ap- 
plication is  made.  Fourthly,  it  is  to  be  remembered  that 
the  skin,  as  a  whole,  constitutes  an  organ  whose  func- 
tions it  will  not  do  wholly  to  suppress.  The  persistent 
covering  of  the  entire  skin  with  matters  impervious  to 
the  air  Is  therefore  fraught  with  mischief,  and  even  dan- 
ger. 

Besides  the  skin,  the  «iM<!OM«memj7'a?2««  present  surfaces 
more  or  less  accessible  for  direct  medication.  Here,  far 
more  than  in  the  case  of  the  skin,  is  to  be  found  a  great 
difference  in  sensitiveness  in  different  parts.  According 
to  locality,  therefore,  applications  intended  for  mucous 
membranes  must  vary  widely  in  strength.  The  least 
sensitive  mucous  membranes  are  those  of  the  alimentary 
canal,  and  of  the  female  geiuratim  organs  ;  the  middling 
sensitive  are  those  of  the  conjunctiva,  the  air  passages  be- 
yond the  larynx,  the  middle  ear,  the  lower  portion  of  the 
nasal  cavity,  a,nd  the  urethra  ;  whUethe  extremely  sensitive 
are  the  mucous  surfaces,  respectively,  of  the  cornea,  the 
tipper  portion  of  the  nasal  cavity,  and  the  larynx.  Another 
point  is  the  very  different  degree  of  accessibility  of  mu- 
cous membranes.  Some  mucous  membranes,  as  for  in- 
stance that  of  the  mouth,  are  as  easily  accessible  as  the 
skin  itself,  while  others,  such  as  that  of  the  bladder,  can 
be  reached  only  by  special  instrumental  appliances.  The 
practical  points  concerned  in  medicating  the  different 
mucous  membranes  are  as  follows: 

Medication  of  the  Conjunctiva.— The  conjunctiva  is  di- 
rectly accessible,  and  medicaments  can  be  applied  in  solu- 
tion, in  ointment,  in  powder,  or,  as  in  the  case  of  nitrate 
of  silver,  by  a  touch  of  the  solid  substance.  The  only 
technical  point  in  medicating  the  conjunctiva  is  thor- 
oughly to  expose  the  retrotarsal  fold  for  the  apphcation 
when,  as  happens  in  the  majority  of  cases  in  conjunctival 
affections,  the  point  of  greatest  intensity  of  the  disease  is 
situated  exactly  in  that  locality.  To  this  end  the  patient 
should  be  directed  to  cast  the  eyes  strongly  downward, 
while  the  surgeon  draws  the  everted  upper  lid  upward 
and  backward.  Another  caution  well  to  note  m  this 
place  is  to  avoid  any  application  of  a  salt  of  lead,  if  there 
be  any  loss  of  the  epithelium  of  the  cornea,  whether  by 
an  ulcer  or  an  abrasion.  This,  because  upon  any  exposed 
surface  of  corneal  tissue  proper,  the  application  of  a  leaa 
solution  will  determine  an  indelible,  white  opacity. 


Medication  of  the  Nasal  Cavity.— The  lower  portion  of 
the  nasal  cavity  may  be  medicated  by  the  snuffing  up  of 
dry  powders  or  of  solutions— a  very  imperfect  measure 
in  either  case.  More  thorough  is  the  blowing  in  of  pow- 
ders by  a  blast  from  a  rubber  bag,  or  the  injection  of 
solutions.  But,  as  regard.s  the  latter  procedure,  the 
danger  must  be  remembered  of  the  injected  fluid  passing 
up  the  Eustachian  tube  to  the  middle  ear,  with,  possibly, 
disastrous  consequences.  Direct  injection  from  the  an- 
terior nares,  and  the  so-called  nasal  douche,  where  the  in- 
jected fluid  enters  one  nostril  and,  passing  around,  escapes 
anteriorly  by  the  other,  are  measures  nowadays  very 
justly  condemned  by  the  majority  of  practitioners.  The 
safest  means  of  flushing  the  nasal  cavity  with  a  solution 
is  by  the  posterior  nasal  syringe,  but  even  this  measure 
is  accused  of  occasionally  producing  middle-ear  inflam- 
mation. Atomised  spi'ay,  driven  into  the  nose  from  be- 
fore or  behind,  is,  naturally,  far  safer  than  solutions  in 
bulk.  To  medicate  the  upper  portion  of  the  nasal  cavity, 
the  same  means  are  available  as  just  described,  with  the 
same  inherent  dangers ;  the  only  point  to  note  being  that 
this  same  upper  portion  of  the  Schneiderian  membrane  is 
very  much  more  sensitive  on  the  one  hand,  and  difficult 
of  access  on  the  other,  than  the  lower.  It  is  often  doubt- 
ful whether  insufflations  or  injections,  whether  of  solu- 
tions in  bulk  or  of  spray,  reach  the  upper  regions  of  the 
nasal  cavity  at  all.  The  mucous  cavities,  respectively, 
of  the  ethmoid  and  sphenoid  bones,  the  frontal  sinuses, 
and  the  antrum  are  practically  inaccessible  to  direct  med- 
ication. 

Medication  of  the  Eustachian  Tube  and  Middle  Ea/r. — 
In  cases  of  perforation  of  the  ear  drum  the  middle  ear  is 
accessible  to  injections  through  the  external  auditory 
canal,  but  otherwise  can  be  reached  only  by  injections  or 
insufflations  through  the  Eustachian  catlieter,  a  specially 
shaped  catheter  introduced  through  the  nostril  so  as  just 
to  engage  the  opening  of  the  Eustachian  tube.  Concern- 
ing medication  through  the  Eustachian  catheter,  the  only 
points  proper  to  note  in  this  article  are  that,  in  the  first 
place,  the  manipulation  of  the  catheter  itself  requires 
technical  knowledge  and  skill,  and  in  the  second  that 
the  mucous  surfaces  under  consideration  are  very  sensi- 
tive to  irritation,  so  that  mischief  instead  of  benefit  may 
easily  result  from  over-zealous  practice  of  direct  medica- 
tion. 

Medication  of  tlie  Mouth  and  Pharynx. — The  mouth  may 
be  medicated  by  mouth- washes,  by  troches,  or  by  direct 
localized  application  at  the  hands  of  the  surgeon  In  any 
of  the  ordinary  ways.  The  pharynx  is  medicated  by  ap- 
plications of  spray,  by  injections  by  means  of  the  poste- 
rior nasal  syringe,  or  by  solutions  exactly  applied  by  a 
mop  attached  to  a  properly  shaped  handle  Introduced 
through  the  mouth.  Strong  applications  are  best  made 
by  the  latter  method,  since  sprays  and  injections  may, 
undesirably,  find  their  way  into  the  larynx  or  into  the 
posterior  nares.  Oargling  is  fairly  efficacious  for  medi- 
cating parts  anterior  to  the  faucial  arch,  but  is  of  little 
avail  for  affecting  the  pharyngeal  region. 

Medication  of  the  Larynx. — The  larynx  is  medicated  by 
the  inhalation  of  vapors  or  of  solutions  in  spray,  or,  at 
the  hands  of  the  surgeon,  by  local  touch  by  means  of 
special  probangs  applied  with  the  help  of  a  view  in  the 
laryngoscope.  Technical  training  and  a  delicate  hand 
are  necessary  in  laryngeal  manipulation,  and  the  extreme 
sensitiveness  of  the  mucous  membrane  of  the  larynx  to 
irritant  applications  must  ever  be  borne  in  mind. 

Medication  of  the  Respiratory  Mucous  Membrane  beyond 
the  Larynx. — The  air  passages  beyond  the  larynx  can  be 
medicated  directly  only  by  inhalation.  Vapors  and  solu- 
tions in  spray  can  be  inhaled  with  a  view  to  medicinal 
effect,  but  tlie  vapors  must  be  such  as  are  non-irritant, 
and  as  regards  sprays,  the  whole  drift  of  exact  observa- 
tion tends  to  strengthen  the  belief  that  fluids  inhaled  in 
spray  never  penetrate  beyond  the  larger  bronchial  tubes. 

Medication  of  the  Bladder  and  Urethra.— The  urethra  is 
accessible  by  injections,  by  medicated  "  bougies  "  of  ca- 
cao butter,  and  by  the  sound,  smeared  with  the  medica- 
ment in  ointment  or  in  any  pasty  condition.     The  bladder 
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is  readied  only  by  injection  through  the  catheter.  The 
mucous  membranes  of  these  localities  belong  to  the  sensi- 
tive class,  and  the  introduction  of  fluids  or  instruments 
not  germ-sterilized  into  urethra  or  bladder  may  determine 
■cystitis.  What  is  practically  a  local  medication  of  the 
urinary  mucous  membrane  is  afforded  by  the  action  of 
:such  medicines  as  buchu,  cubeb,  and  copaiba,  when 
taken  by  swallowing.  The  active  principle  of  such 
drugs  is  excreted,  possibly  more  or  less  changed,  by  the 
kidney,  and  so,  being  dissolved  in  the  urine,  makes  a 
local  impression  upon  the  mucous  membrane  of  the  uri- 
nary tract. 

Medication  of  the  Female  Genital  Mucous  Membrane. — 
The  vagina  can  be  reached  by  medicated  suppositories, 
by  injection,  or,  its  surface  being  exposed  by  a  speculum, 
by  brush  or  probang  at  the  hands  of  the  surgeon.  As  a 
■  considerable  volume  of  fluid  is  required  for  a  thorough 
vaginal  injection,  the  "fountain"  syringe  is  here  pecul- 
iarly convenient.  A  fountain  syringe  is  simply  a  good- 
sized  rubber  bag  with  a  long  tube  leading  from  its  lowest 
point.  The  bag  isfllled  with  the  injection  fluidandhung 
upon  the  wall  at  a  height  of  three  feet  or  more  from 
the  level  of  the  part  to  receive  the  injection,  whereupon 
gravity  determines  a  steady  and  strong  flow.  The  force 
of  the  stream  is  regulated  by  the  height  at  which  the  bag 
is  hung.  The  rubber  tube  is  fitted  with  the  necessary 
nozzle  and  also  with  a  simple  form  of  clamp  to  shut  off 
the  flow.  The  uterus  is  accessible  to  special  instrumen- 
tal appliances,  including  means  for  making  injections; 
but,  as  regards  the  injecting  of  this  organ,  it  must 
never  be  forgotten  that  there  is  an  open  communication 
through  the  Fallopian  tubes  between  the  cavity  of  the 
uterus  and  the  general  peritoneal  sac.  Peritonitis  and 
•  death  have  more  than  once  resulted  from  a  uterine  in- 
jection. 

Medication  of  tlie  Mucous  Membrane  of  the  Alimentary 
Canal. — The  mucous  membrane  of  the  stomach  is,  of 
course,  easiest  reached  by  administration  of  a  drug  by 
swallowing;  otherwise  by  use  of  the  stomach  pump.  A 
stomach  pump  is  a  good -sized  syringe  with  a  double 
nozzle  end  fitted  with  a  two-way  stopcock  appliance. 
From  the  nozzle  end  two  tubes  make  off  at  right  angles, 
whereof  one  goes  into  the  stomach  and  the  other  into  a 
basin.  By  proper  manipulation  of  the  two-way  cock, 
fluid  may  be  drawn  up  from  the  basin  and  thereupon 
discharged  into  the  stomach,  or  trice  versa.  The  mucous 
surface  of  the  smMl  intestine  is  practically  accessible  to 
direct  medication  only  by  administration  of  the  drug  by 
swallowing ;  but  that  of  the  large  intestine,  and  most  es- 
pecially of  the  rectum,  can  be  reached  also  by  anal  injec- 
tion, or  in  the  case  of  the  rectum,  also  by  suppository. 
A  rectal  injection  intended  for  local  medication  should 
be  small  in  bulk— not  over  two  fluidounces;  should  be 
blood-warm,  and  should  be  slowly  administered.  The 
rectum  should  first  be  washed  out  by  injections  of  plain 
water.  In  practising  a  rectal  injection,  the  points  should 
be  observed  to  have  the  nozzle  of  the  syringe  warm  and 
well  greased,  and  to  direct  the  same,  after  the  sphincter 
has  been  passed,  upward  and  backward,  to  conform  to  the 
lay  of  the  rectum  in  the  concavity  of  the  sacrum.  In 
the  case  of  children  crying  during  the  operation,  the 
further  point  should  be  observed  to  force  entrance  dur- 
ing inspiration  only,  when  the  abdominal  tension  is  re- 
laxed, merely  holding  ground,  without  attempting  to 
advance,  during  the  strained  expiration.  On  withdraw- 
ing the  nozzle  after  the  injection  has  been  finished,  a  lit- 
tle firm  pressure  with  the  fingers  or  a  towel  end  should 
be  made  upon  the  anus  until  all  reflex  quivering  of  the 
;  sphincter  shall  have  subsided. 

In  the  medication  of  mucous  membranes  the  use  of 
solutions  in  condition  of  spray  has  several  times  been 
mentioned.  A  fine  spray,  for  medicinal  purposes,  is  got- 
ten by  the  well-known  so-called  atomizers.  An  atomizer 
is,  in  essence,  a  very  simple  contrivance.  A  tube  leading 
up  from  a  vessel  of  fluid  ends  in  a  capillary  orifice.  Close 
to  this  orifice,  and  at  right  angles  in  direction,  is  set  a 
similar  capillary  orifice  of  a  second  tube  leading  from 
.  some  arrangement  for  delivering  a  blast— as  of  air  from 
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a  rubber  bulb  squeezed  by  hand,  or  of  steam  from  a 
small  boiler  set  over  an  alcohol  lamp.     Such  blast,  then, 
by  its  close  forcible  passage  immediately  across  the  fine 
orifice  of  the  first  tube,  sucks  out  the  air  from  such  tube, 
and,  of  course,  also  the  fluid,  which  at  once  rises  up  the 
tube  from  the  reservoir  in  which  the  tube  is  set,  follow- 
ing the  exhaustion  of  the  air.     But  now,  no  sooner  does 
a  drop  of  fluid  present  itself  at  the  capillary  orifice  of  the 
tube  through  which  it  is  drawn  than,  by  the  same  blast 
that  has  sucked  it  up,  such  drop  is  immediately  and  lit- 
erally blown  to  atoms — dispersed,  that  is,  in  exquisitely 
fine  spray.     In  different    atomizers   different  arrange- 
ments of  the  two  related  orifices  obtain,  but  the  finest 
spray  is  always  to  be  found  where  the  device  is  the  orig- 
inal and  simple  one  of  having  two  very  fine  orifices  accu- 
rately and  closely  set  at  right  angles  to  each  other.    The 
driving  blast  is  ordinarily  obtained  by  hand  pressure  on 
a  rubber  air  sphere  connected  with  the  atomizer  proper 
by  a  rubber  tube.     Such  "hand  atomizers"  also  com- 
monly have  a  second  air  sphere  let  into  the  rubber  con- 
necting tube  between  the  terminal  bulb  and  the  atomiz- 
ing apparatus.      This  second  chamber,   by  its  elastic 
distention,  keeps  up  an  air  pressure  during  the  intermit- 
tence  of  the  play  of  the  bulb  directly  compressed,  and 
so  a  perfectly  steady  blast  can  be  secured  indefinitely. 
Should  a  momentary  blast  only  be  wanted,  the  same  can 
be  obtained  by  direct  compression  of  the  middle  reser- 
voir bulb  instead  of  the  terminal  one.     Steam  atomizers, 
where  the  driving  blast  is  steam  from  a  small  boiler,  are 
particularly  applicable  for  inhalations  of  spray,  or  for 
the  delivery  of  spray  of  an  "antiseptic"  solution  during 
surgical  operations— in  short,  for  all  such  occasions  as 
require  a  prolonged  atomization  too  tiresome  to  be  main- 
tained by  use  of  the  hand  apparatus. 

II.  Modes  of  Medicating  through  the  Avenue  op 
THE  Bi.ooD. — As  already  stated,  the  only  way  to  medi- 
cate parts  out  of  direct  reach  is  to  put  the  medicine  into 
the  general  vascular  circulation.  Nothing  is  easier,  but 
now  the  point  obtains  that  localization  of  the  medi- 
cation is  impossible.  The  medicine  will  necessarily  be 
diffused  throughout  the  whole  volume  of  the  blood,  and 
so  will  go  to  all  parts  alike  where  blood  circulates.  Ac- 
cordingly, in  general  medication,  the  point  always  has 
to  be  considered  whether  the  expected  benefit  to  the  or- 
gan or  function  to  be  treated  may  not  perhaps  be  more 
than  counterbalanced  by  derangement  produced  else- 
where. In  view  of  this  point  the  standard  rule  obtains 
always  to  select  that  medicine  which  will  accomplish  a 
maximum  of  the  effect  sought  with  a  minimum  of  by- 
derangement. 

For  the  introduction  of  a  medicine  into  the  circula- 
tion there  are  several  means,  as  follows :  The  easiest  and 
altogether  most  natural  one  is,  of  course,  to  give  the 
medicine  by  swallowing,  whereupon  absorption  of  the 
medicine  into  the  blood  occurs  by  the  same  avenues  as 
in  the  case  of  the  products  of  digestion.  And  an  inherent 
advantage  of  this  method  is  that,  to  a  considerable  extent 
the  stomach  will  assume  the  functions  of  a  pharmaceu- 
tical laboratory,  and  extract  the  active  ingredients  of 
drugs  administered  in  more  or  less  crude  condition.  But 
despite  these  various  advantages,  there  may  arise  cir- 
cumstances making  it  unadvisable,  or  dangerous,  or  fu- 
tile, to  give  medicine  by  the  stomach.  Thus,  First,  a 
medicine  given  by  swallowing  may  greatly  derange  the 
function  of  the  stomach  itself— destroying  appetite,  up- 
setting digestion,  or  even  provoking  nausea  and  vomiting 
—when  the  same  dose,  given  by  the  rectum  or  injected 
subcutaneously,  might  be  borne  without  any  substantial 
derangement ;  secondly,  the  giving  of  anything  by  swal- 
lowing may  be  debarred  by  the  fact  of  a  corrosive  poison- 
ing of  the  stomach,  or  of  a  stricture  of  the  oesophagus; 
and  thirdly,  such  administration  might  be  useless,  or 
worse  than  useless,  because  of  absorption  being  in  abeyr 
ance  through  narcotic  poisoning,  or  through  general  col- 
lapse from  any  cause ;  fourthly,  the  very  chemical  ac- 
tivity of  the  gastric  juices,  so  serviceable  to  exti-act 
certain  active  principles  from  crude  preparations,  may 
yet  affect  certain  others  injuriously ;  fifthly,  the  pros- 
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ence  of  food  in  the  stomach  may,  in  certain  cases,  seri- 
ously delay  or  impede  absorption  of  the  medicine. 

Besides  the  stomach  the  rectum  is  more  or  less  avail- 
able as  an  avenue  of  approach  to  the  circulation.  The 
rectum,  however,  has  not  the  chemical  power  of  the 
stomach  to  extract.  In  soluble  form,  active  principles 
from  crude  drugs.  Hence,  in  aiming  to  medicate  the 
system  by  the  rectum,  it  is  always  advisable  to  use  a 
form  of  medicine  wherein  the  active  principle  is  either 
already  in  aqueous  solution,  or  is  at  least  in  such  state 
as  to  be  capable  of  dissolving  directly  in  the  fluids  natu- 
rally to  be  found  in  the  rectal  cavity.  Another  special 
point  is  to  give  by  the  rectum  about  twice  the  dose  of 
any  given  medicine  that  would  be  administered  by  the 
mouth. 

Still  another  natural  avenue  of  approach  to  the  circu- 
lation is  aSorded  by  the  Ivngs.  Absorption  by  the  lungs 
is  speedy  and  thorough;  but  obviously  the  use  of  this 
avenue  is  limited,  since  only  medicines  that  are  at  once 
volatile  and  not  unduly  irritant  can  be  introduced  to  the 
circulation  through  the  lungs. 

Next,  it  is  possible  to  introduce  medicines  to  the  blood 
through  the  avenue  of  the  skin,  and  that,  too,  in  a  vari- 
ety of  ways.     Of  these  ways  the  simplest  is  merely  to 
lay  upon  the  skin  cloths  wetted  with  a  fluid  medicine, 
trusting  to  direct  absorption  of  the  medicated  solution 
through  the  tissue  of  the  skin.     With  some  medicines, 
under  such    circumstances,  absorption  unquestionably 
occurs ;  but  at  best  the  method  is  so  crude,  and  the  re- 
sults are  so  uncertain,  that  the  procedure  is  not  to  be  com- 
mended.    The  next  method  is  by  so-called  inunction — 
the  rubbing  into  the  skin  of  the  medicine  in  condition  of 
ointment  or  oily  solution.     By  this  means,  with  certain 
drugs,   certain,   thorough,  and  rapid  absorption  is  ef- 
fected, so  that  inunction  is  an  established  and  valued 
method  of  accomplishing  constitutional  medication.    The 
only  drawbacks  to  the  method  are  the  tediousness  of  the 
application,  and  the  occasional  soreness  of  the  skin  that 
may  result  from  a  repetition  of  inunction  upon  an  iden- 
tical skin  area.     A  third  method  is  fumigation,  wherem 
a  volatilizable  medicine  is  sublimed  in  presence  of  aque- 
ous vapor,  and  made  to  condense  upon  the  skin.     Under 
the  conditions  of  such  procedure,  absorption  is  as  rapid 
and  thorough  as  in  the  case  of  inunction,  and  fumigation 
is  indeed,  an  alternate  method  to  inunction.     Obviously, 
however,  but  a  limited  number  of  drugs  are  capable  ot 
application  by  fumigation,  and,  practically,  the  method 
is  confined  to  the  administration  of  mercury.    (For  de- 
tails of  the  method  see  Mercurous  Chloride,  under  Mer- 
cuni )    A  fourth  method  is  by  th^  procedure  of  raising 
a  small  blister,  and  then,  exposing  the  raw  surface  under 
the  bleb,  applying  to  the  same  the  medicine  in  concen- 
rated  condition.^This  method,  called  the  endermaizc 
is  rapid  and  certain,  but  is  painful  and  barbarous,  and 
has  practically  been   supplanted  by  the  fifth  and  last 
method,  that,  namely,  of  injecting  themedicine  in  solu- 
tion  by  a  small  syringe,  into  the  subcutaneous  connec- 
tive tilsue-the  w-ell-known  and  popular  hypodermatic 
method      By  the  hypodermatic  method  absorption  is 
pre  eminenfly  rapldf  thorough,  and    certain -all  im- 
T^ediments  of   varying    gastric   conditions   on  the  one 
hand  or  of  nervous  oles^on  the  other,  being  void-and 
also  'often,  the  medicinal  impression     s  more  radica 
than  when  the  same  drug  is  gi^en  in  other  ways      1  here 
are  two  drawbacks  to  the  method  first,  that   t  can  only 
he  used  in  the  case  of  medicines  that  are,  at  once,  Javiy 
^nZriZnrsoluile  in  bland  menstrua,  and  efecUve  in 
ZalZe^knd,  secondly,  that  the  injection  requires  the 
technical  skill  of  the  physician  Itself ,  or  of  a  tramea 
nurse.    (For  details  of  the  hypodermatic  method,  see 
Hypodermatic  Medication.)  rircula- 

Zasily,  medicines  can  be  introduced  into  the  circuia^ 


tion  by  direct  intravenous  injection.    In  f^  case  of  «c«m 
medicines  this  procedure  is  so  ^auf  ro}«  as  to  be  unju 
tiflable,  but  for  the  passw  purpose  of  Jf/ea^^/the  heart 
ume  of  the  circulating  fluid  in  order  to  arouse  the  nea 
in  collapse,  it  is  safe  and  serviceable    filk,  3^0 
blood,  desiccated  blood  redissolved,  and     indiQerenL 


saline  solutions,  are  the  substances  commonly  injected. 
(For  details  of  the  method  see  Transfusion.) 

Edward  Curtis. 

MEDICINES,  FORMS  OF.— Under  this  title  will  be 
discussed  the  class  characteristics  of  the  various  kinds  of 
medicinal  preparations,  so  far  as  they  immediately  con- 
cern the  physician.  For  convenience  of  reference,  the 
different  forins  of  medicines  will  be  taken  up  in  alpha- 
betical order,  and  it  will  be  understood  that,  in  matters 
of  pharmacopoeial  authority,  the  standard  followed  is 
that  of  the  United  States  Pharmacopoeia,  Seventh  Re- 
vision (Revision  of  1890). 

Abstkact  (Latin  Abstractum,  unofficial).  By  this  term 
there  was  formerly  designated  a  preparation,  in  dry 
powder,  of  a  vegetable  drug,  of  twice  the  medicinal 
strength,  weight  for  weight,  of  the  crude  drug.  An  ex- 
tract was  first  made,  which  was  then  brought  to  standard 
strength  by  the  addition  of  sugar  of  milk.  The  class  of 
abstracts  was  dismissed  in  the  1890  revision  of  the  United 
States  Pharmacopoeia. 

Bolus  (Latin,  Bolus;  unofficial).— By  a  bolus  is  under- 
stood to  mean  a  mass  of  a  medicinal  substance  larger 
than  a  pill,  which  is  yet  to  be  swallowed  whole  after  the 
manner  of  pills.  Such  form  of  administration  of  a  med- 
icine is  so  obviously  objectionable  that  nowadays  the 
"  bolus  "  is  rarely  used. 

BoDGiE  (Latin,  Bougia;  unofficial).— A  bougie  is  an 
elongated  plug  of  cacao  butter  for  insertion  into  the  ure- 
thra or  the  uterus.  The  necessary  medicament  is  incor- 
porated into  the  substance  of  the  bougie  which  melts  in 
the  natural  warmth  of  the  part. 

Cerate  (Latin,  Geratum).—A.  cerate  is  a  preparation 
whose  basis  is  an  admixture  of  a  fatty  and  a  waxy  body 
or  bodies,  so  proportioned  that  the  product  shall  be  of 
fairly  firm  consistence,  and  of  a  melting  point  above  that 
of  the  temperature  of  the  skin.  A  cerate  thus  maintains 
the  consistency  of  a  soft  sohd  when  applied  to  the  skin, 
and  is  intended  to  serve  as  a  permanent  dressing,  being 
used  spread  upon  a  backing  of  muslin  or  kid.  The  prep- 
aration of  the  United  States  Pharmacopoeia  whose  official 
title  is  the  simple  word  Oeratum,  Cerate,  is  a  non-medi- 
cated simple  mixture  of  white  wax  and  lard,  in  the  pro- 
portion of  thirty  parts  of  the  former  to  seventy  parts  of 
the  latter.  Including  this  preparation,  six  cerates  are 
official  in  the  United  States  Pharmacopoeia. 

Confection  (Latin,  Confectio).—A  confection  is  a  ma- 
terial of  the  quality  and  composition  of  soft  confection- 
ery, intended  as  a  pleasant  menstruum  for  active  medi- 
cines. Two  confections  only  are  official  in  the  United 
States  Pharmacopoeia— one,  a  confection  of  rose,  simply 
rose-flavored  confectionery,  suitable  for  extemporaneous 
medication,  and  the  other  a  confection  of  senna,  a  confection 
feebly  medicated  with  the  drug  senna.  Confections  are, 
of  course,  intended  to  be  eaten,  and  are  therefore  appro- 
priate for  such  medicines  only  as  do  not  taste  unduly 
bad  Confections  are  objectionable,  generally,  because 
of  the  large  amount  of  saccharine  matter  that  they  con- 

Dbcoction  (Latin,  Dgcoctewi).- "When  a  crude  vege- 
table drug  is  actually  boiled  in  water  for  a  greater  or  less 
time  the  resulting  aqueous  solution  of  such  principles 
as  the  boiling  water  will  have  extracted  is  termed  a  decoc- 
tion The  process  of  decoction  is  suitable  to  such  drugs 
only  as  do  not  have  their  active  principle  or  principles 
either  decomposed  or  dissipated  by  the  heat  of  boiling ;_ 
but  even  in  the  case  of  decoctions  of  appropriate  drugs, 
the  preparation  will  spoil  by  keeping,  unless,  indeed  the 
original  drug  contain  some  antiseptic  substance.  Medi- 
cinally decoctions  are  objectionable  because  bulky,  ill- 
tasting,  and  necessarily  containing  other  constituents  ot 
the  original  drug  substance  than  the  active  principle. 
The  United  States  Pharmacopoeia  ordains  two  specific 
decoctions,  namely,  decoction  of  cetraria  and  compound 
decoction  of  sarsaparilla.  and  also  a  general  formula  tor 
the  making  of  decoctions  of  any  drugs  extemporaneously 
nrescribed  Such  general  formula  is  as  follows;  An 
ordinary  decoction,  the  strength  of  which  is  not  directed 
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by  the  physician,  nor  specified  by  the  Pharmacopceia,  shall 
be  prepared  by  the  following  formula:  take  of  the  sub- 
stance, coarsely  comminuted,  50  gm. ;  water  a  sufficient 
quantity  to  make  1,000  c.c.  Put  the  substance  into  a  suit- 
able vessel  provided  with  a  cover,  pour  upon  it  1,000  c.c. 
of  cold  water,  cover  it  well,  and  boil  for  fifteen  minutes. 
Then  let  it  cool  to  about  40'  0.  (104°  F.),  express,  strain 
the  expressed  liquid,  and  pass  enough  cold  water  through 
the  strainer  to  make  the  product  measure  1,000  c.c.  Gau- 
Hon.—The  strength  of  decoctions  of  energetic  or  power- 
ful substances  should  be  specially  prescribed  by  the 
physician  "  (U.  S.  P.).  The  average  dose  of  a  decoction 
prepared  by  the  above  formula  is  from  one  to  two  fluid- 
ounces. 

Disc  (Latin,  Discus;  unofficial).  —A  disc,  as  a  form  of 
medicine,  means  a  small  gelatin  scale  of  microscopical 
thickness,  impregnated  with  some  medicinal  substance, 
generally  a  salt  of  an  alkaloid.  Such  medicated  discs 
are  especially  devised  as  a  convenient  means  of  applying 
accurately  apportioned,  minute  quantities  of  mydriatic 
or  myotic  alkaloidal  salts  to  the  conjunctiva.  When  so 
used  the  disc  is  lifted  by  the  touch  of  a  moistened,  fine 
camel's-hair  pencil,  and  gently  laid  on  the  inner  surface 
of  the  lower  lid,  whereupon  the  gelatin  of  the  disc  is 
speedily  liquefied  by  the  warmth  and  moisture  of  the 
mucous  membrane,  so  setting  free  the  contained  charge 
of  medicament. 

Elixir  (Latin,  Elixir). — The  elixir  of  modern  phar- 
macy is  a  preparation  consisting  of  diluted  alcohol, 
sweetened  and  aromatized,  and  containing,  in  weak 
charge,  in  solution,  some  medicinal  substance  or  sub- 
stances. The  United  States  Pharmacopoeia  makes,flfficial 
a  so  called  aromatic  elixir.  Intended  as  a  simple,  pleasantly 
flavored  elixir  basis,  to  be  medicated  by  the  prescriber 
at  pleasure.  This  official  elixir,  like  the  majority  of 
proprietary  elixirs,  is  no  less  than  twenty-five  per  cent, 
strength  of  alcohol — a  fact  seriously  to  be  borne  in  mind 
in  relation  to  the  tablespoonful  doses  in  which  elixirs  are 
commonly  designated  to  be  prescribed. 

Emulsion  (Latin,  Emulsum). — An  emulsion  is  a  fluid 
mixture  consisting  of  a  fatty  body  diffused  In  a  state  of 
fine  mechanical  subdivision  through  a  more  or  less  viscid 
watery  menstruum.  Milk  is  a  natural  example  of  an 
emulsion.  Emulsions  constitute  a  serviceable  form  in 
which  to  administer  fixed  oils  whose  dose  is  considerable 
— such  as  castor  oil  and  cod-liver  oil — for  the  double  rea- 
son that,  in  such  condition,  the  oil  is  less  apt  to  nauseate, 
and  also  permits  of  having  its  taste  quite  perfectly  dis- 
guised. The  agents  most  commonly  used  to  emulsify 
fixed  oils  are  gum  arable  and  yolk  of  egg.  Of  these 
emulsiflers  gum  arable  is  the  more  generally  serviceable ; 
emulsions  made  with  egg  yolk  being  not  so  ready  to 
form,  and  also,  after  making,  being  more  prone  to  spoil. 
Gum  tragacanth  also  may  be  used,  but  gives  Inferior  re- 
sults; and  alkaline  solutions,  often  quoted  as  emulsifiers, 
work  with  oils  a  chemical  change— saponification — in- 
stead of  the  purely  mechanical  subdivision  properly  un- 
derstood as  emulsification.  To  emulsify  with  gum  ara- 
ble, a  thick  mucilage  is  first  made  with  a  quantity  of  the 
gum  equal  to  one-half  the  weight  of  the  quantity  of  oil 
to  be  emulsified,  and  to  this  mucilage  the  oil  is  gradually 
added  with  thorough  trituration,  one  portion  of  oil  not 
being  added  until  the  previous  one  has  been  fully  emul- 
sified. After  emulsification  the  product  may  be  diluted 
with  an  aqueous  menstruum,  in  quantity  up  to  from 
eight  to  ten  times  the  volume  of  oil  represented  in  the 
.emulsion.  When  yolk  of  egg  is  to  be  used,  it  should  be 
taken  in  the  proportion  of  one  yolk  to  each  fluidounce 
of  oil.  Volatile  oils  in  considerable  quantity  are  best 
emulsified  by  first  mixing  with  two  or  three  volumes  of 
a  bland  fixed  oil,  and  then  emulsifying  the  mixture  as  in 
the  case  of  a  simple  fixed  oil.  Mixtures  of  resins  and  of 
balsams  in  fine  mechanical  subdivision  in  viscid  menstrua 
are  also  sometimes  called  emulsions.  Such  emulsions 
may  be  procured  by  the  use  of  the  same  emulsifiers  and 
method  as  above  described.  Oiim  resins  may  be  emul- 
sified by  trituration  with  water  alone,  the  gum  of  the 
gum  resin  serving  to  make  the  necessary  mucilage  for 


emulsification.     Four  emulsions  are  official  in  the  United 
States  Pharmacopa?ia. 

ExTKACT  (Latin,  Extr actum).— The  word  extract,  un- 
qualified, expresses  a  preparation  of  solid  or  semi-solid 
consistence,  made  from  a  crude  vegetable  drug  by  one 
or  other  of  the  following  processes.  In  by  far  the  ma- 
jority of  instances — indeed,  in  the  United  States  Phar- 
macopoeia, in  all  instances  but  one  of  official  extracts — 
the  crude  drug  is  acted  upon  by  a  solvent,  generally 
alcohol  or  alcohol  diluted,  and  the  resulting  solution  is 
evaporated  down  to  the  proper  consistence.  In  the  other 
case,  exemplified  in  the  United  States  Pharmacopoeia  by 
the  single  instance  of  extract  of  taraxacum,  the  drug  in 
the  fresh  state,  bruised  in  a  mortar  with  the  addition  of  a 
little  water,  until  reduced  to  a  pulp,  is  subjected  to  ex- 
pression, and  the  expressed  juice,  strained,  is  then  evapo- 
rated to  a  pilular  consistence.  Extracts  are  of  varying 
consistence,  some  being  sufficiently  hard  to  admit  of  pul- 
verization, while  others — and,  indeed,  the  majority — are 
semi -solid  in  consistence,  and  of  just  the  right  degree  of" 
stickiness  to  permit  of  ready  rolling  into  pills.  Extracts^ 
are,  for  this  latter  reason,  very  commonly  prescribed  in 
pill  form,  and  extracts  of  indifferent  drugs,  such  as  gen- 
tian, are  much  use  as  pilular  excipients  for  dry  powders. 
Extracts,  especially  those — such  as  extract  of  taraxacunr 
— which  are  made  by  expression  of  the  fresh  drug,  are 
apt  to  be  uncertain  in  strength. 

Fluid  Extract  (Latin,  Extractvm  Fluiclum).  —  The- 
fluid  extracts  of  the  United  States  Pharmacopoeia  are  pre- 
parations made  by  first  extracting  a  vegetable  drug  with, 
alcohol  or  diluted  alcohol,  then  concentrating  the  result- 
ing alcoholic  solution  by  evaporation,  and,  unless  the 
product  be  self-preserving,  finally  fortifying  the  same 
against  decomposition  by  the  addition  of  some  appropri- 
ate preservative,  generally  glycerin.  A  further  feature  of 
the  United  States  fluid  extracts  is  the  unique  one  of  a  fixed 
equivalent  proportion  between  volume  of  product  and 
weight  of  crude  drug  taken  for  the  extracting,  the  equiv- 
alence being  that  between  the  units  of  volume  and  of 
weight  of  the  metric  system — so  that,  in  short,  each  cubic 
centimetre  of  fluid  extract  represents  the  virtues  of  one^ 
gram  of  crude  drug.  Fluid  extracts  constitute  a  valu- 
able class  of  medicinal  foriSs,  by  reason  of  their  concen- 
tration and  keeping  powers. 

Glyceritb  (Latin,  Olyceritum). — In  the  United  States- 
Pharmacopoeia  the  title  glycerite  is  given  to  a  fluid  pre- 
paration of  which  glycerin  is  the  basis.  Six  glycerites 
are  official. 

Honey  (Latin,  Mel). — There  is  but  a  single  medicatei 
"  honey  "  in  the  Unified  States  Pharmacopoeia,  namely, 
honey  of  rose,  a  preparation  consisting  of  clarified  honey 
mixed  with  a  little  of  the  fluid  extract  of  rose. 

Infusion  (Latin,  Infu-sum). — An  infusion  is  a  fluid 
preparation  made  by  steeping  a  crude  vegetable  drug 
in  water,  cold  or  hot,  and  straining  the  product.  Infu- 
sions, or  "  teas, "  as  they  are  often  called,  are  bulky,  are 
generally  ill-tasting,  and  also  prone  to  decomposition. 
Except  in  the  case  of  a  few  special  infusions,  viz.,  the 
infusions,  respectively,  of  cincliona,  digitalis,  wild  cherry, 
and  compound  infusion  of  senna,  the  United  States  Phar- 
macopoeia contents  itself  with  giving  a  general  formula 
for  the  making  of  infusions,  leaving  the  prescriber  thus 
at  liberty  to  order  an  infusion  of  any  appropriate  drug  he 
may  please.  In  such  general  formula  the  quantity  of 
50  gm.  of  crude  drug,  in  coarse  powder,  is  directed  to 
be  treated  with  1,000  c.c.  of  boiling  water,  and  the  mixt- 
ure to  be  set  aside  in  a  covered  vessel  for  half  an  hour. 
The  infusion  is  then  to  be  strained,  and  enough  water  to 
be  passed  through  the  strainer  to  make  the  product 
finally  measure  1,000  c.c.  The  Pharmacopoeia  enjoins 
the  caiition  concerning  infusions  that  "the  strength  of 
infusions  of  energetic  or  powerful  substances  should  be 
specially  prescribed  by  the  physician."  Of  infusions 
generally,  the  average  dose  is  from  one  to  two  fluid- 
ounces,  but  in  the  case  of  infusions  of  powerful  drugs^ 
as,  for  instance,  infusion  of  digitalis,  the  dose  may  be 
very  much  less. 

Juice  (Latin,  Succus;  unofficial).— In  pharmaceuticaL 
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nomenclature  the  term  juice  signifies  a  preparation  con- 
sisting of  tlie  expressed  juice  of  a  fresh  vegetable  drug, 
to  which  enough  alcohol  has  been  added  to  preserve  from 
decomposition.  Two  sucli  "juices"  were  made  olficial 
in  the  United  States  Pharmacopceia  of  1870,  but  were  dis- 
missed in  the  revision  for  1880.  "Juices"  are  faulty 
preparations  by  reason  of  uncertainty  of  strength. 

Liniment  (Latin,  Linimentum). — A  liniment  is  a  fluid 
or  semifluid  preparation  intended  for  rubbing  upon  the 
skin.  The  limiments  of  the  United  States  PharmacopoBia 
are  so  incongruous  as  to  present  no  class  features  for 
general  discussion. 

Mass  (Latin,  Massa). — A  mass  in  pharmacy  signifies  a 
pill  mass,  and  is  applied,  in  the  nomenclature  of  the 
United  States  Pharmacopoeia,  to  the  instances  of  pill 
masses  where  no  subdivision  into  pills  of  definite  weight 
is  ordained.  Such  instances  are  three  in  number  (mass 
of  copaiba,  mass  of  carionate  of  iron,  and  mass  of 
mercury). 

MixTUKB  (Latin,  Mistura).—ln  the  United  States  Phar- 
macopceia the  title  mixture  applies  to  many  incongruous 
mixtures  affording  fluid  preparations.  The  word  is  prop  - 
erly  restricted  to  such  preparations  as  represent  an  in- 
soluble substance  in  powder  mechanically  suspended  in 
a  viscid  fluid  menstruum.  Such  condition  of  suspension 
is  often  a  convenient  one  for  extemporaneous  prescrip- 
tion of  powders.  In  so  prescribing,  the  necessary  vis- 
cidity is  to  be  obtained  by  tlie  use  of  a  mucilage,  or  of 
syrup,  or  glycerin,  ordered  in  the  proportion  of  from  one 
part  to  one,  to  oue  part  to  three,  of  watery  basis.  In 
such  viscid  menstrua  five  per  cent,  of  powdered  extracts, 
or  twenty  per  cent,  of  light  vegetable  powders,  may  be 
ordered  to  be  suspended.  Heavy  metallic  powders,  as  a 
rule,  should  not  be  prescribed  in  mechanical  suspension. 
Mucilage  (Latin,  Mucilago).—A  mucilage  is  the  well- 
known  viscid  product  that  results  from  treating  a  gum 
with  water,  hot  or  cold,  as  the  case  may  be.  Some  mu- 
cilages are  perfect,  and  others  but  partial,  solutions. 
Pour  mucilages  are  official  in  the  United  States  Phar- 
macopoeia. They  are  all  simply  bland  viscid  prepara- 
tions, devoid  of  medicinal  activity. 

Ointment  (Latin,  Unguentum).—An  ointment  is  a 
preparation  of  fatty  quality  whose  melting-point  is  so 
low  that  the  substance  liquefies,  partially  or  wholly  at 
the  temperature  of  the  body.  Ointments  are  intended 
for  application  to  the  skin,  either  for  purposes  of  local 
dressing  or  to  medicate  constitutionally  by  the  method 
of  inunction  The  common  bases  for  ointments  are  lard, 
either  plain  or  benzoinated ;  lard  with  a  small  admixture 
oiwax.ov  the  well-known  substance  msehne  (■  petrola- 
tum" of  the  United  States  Pharmacopoeia)  Under  the 
simple  title  Unguentum,  Ointment,  the  United  States  Phar- 
macopoeia makes  official  a  mixture  of  lard,  four  parts  and 
wax,  one  part.  Such  "  ointment "  is  convenient,  both  as 
a  simple  ointment  itself,  or  as  a  simple  basis  for  extempo- 
raneously medicated  ointments.  A  number  of  medicated 
Sent^s  are  official  in  the  United  States,  Pharmaco- 
Doeia  of  which  the  basis,  m  the  majority  of  instances,  is 
Einated  lard.  For  this,  however,  the  prescnber  may, 
at  pleasure,  direct  vaseline  to  be  substituted 

Oleatb  (Latin,  Oleatum).-ln  the  United  States  Phar- 
macopoeia the  title  Oleatum,  "Oleate,"  i^  applied  to  thiee 
preparations,  the  "  oleates, "  respectively,  of  Jeremy  zinc 
and  the  alkaloid  veratrine.  These  Pi-eparations  consist  of 
the  oleates  of  the  respective  bases,  dissolved  m  an  excess 
of  oleic  acid.  Besides  these  preparations,  ^oweve^,  the 
oleates  of  many  other  bases,  metalhc  and  alkaloidal  are 
offered  by  pharmaceutical  manufacturers  and  are  con- 
sMerfblyls^ed  in  medicine  Of  these  unofflcia  pi-epara- 
tions  some,  like  the  official  so-called  "oleates  are  solu 
tions  of  oleates  in  excess  of  oleic  acid :  ^^^I'^^l'^l^ 
as  the  forms  of  oleate  of  zinc  and  of  lead  i^  common  use 
consist  simply  of  the  chemically  pure  oleates  themselves 
Preparations  consisting  of  oleates  m  solution  «  excess^! 
oleic  acid,  are  oily  fluids  or  soft  unguents;  while  some 
pure  metallic  oleates,  such  as  those  of  zinc  and  of  lead 
are  dry  pulverulent  bodies  of  a  sni°oth  soapy  leel 
Oleates  owe  their  medicinal  use  to  the  fact  that  they  per 
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meate  animal  tissue  with  unusual  facility,  after  the  man- 
ner of  oleic  acid,  and  so  are  at  once  elegant  and  effica- 
cious for  skin  medication.  It  is  also  commonly  held, 
that,  upon  inunction,  oleates  readily  pass  through  the. 
skin,  enter  the  general  circulation,  and  so  affect  the  sys- 
tem at  large,  both  promptly  and  thoroughly.  Some- 
doubt,  however,  is  thrown  upon  this  alleged  faculty,  by 
the  failure  of  some  clinicians  to  obtain  mercurial! zation 
by  inunction  with  oleate  of  mercury — and  that,  too,  in 
the  case  of  individuals  who,  upon  trial,  were  found  to  be  - 
affected  readily  by  ordinary  mercurial  ointment.' 

Olbokbsin  (Latin,  Oleoresina). — The  oleoresins  of  the 
United  States  Pharmacopoeia  are  preparations  made  by 
extracting  with  ether  certain  drugs  whose  medicinal 
activities  reside  jointly  in  oily  and  resinous  constituents. 
After  extraction  the.  ether  is  evaporated  and  the  oleoresin 
thereupon  obtained  in  concentrated  condition.  The 
pharmacopoeial  oleoresins  are  thick  fluids  of  concentrated 
medicinal  strength.  They  are  administered  in  capsule  ocr 
emulsion. 

Paper  (Latin,  CMrto).— Two  medicated  papers  are 
official  in  the  United  States  Pharmacopoeia,  viz.,  a  paper 
of  mustard,  for  local  application,  and  a  paper  oi potassium 
nitrate,  for  burning  in  order  to  get  nitre  fumes  for  in- 
halation. 

Pills  (Latin,  Pilulm).— The  pill  is  a  favorite  form  for 
the  administration  of  medicines,  since  in  such  form  are 
combined  the  advantages  of  permanence,  portability,  ex- 
actitude of  dosage,  convenience  of  administration,  and 
concealment  of  bad  taste.     The  only  drawbacks  of  the 
pill  are  comparative  slowness  of  action  as  compared  with, 
powders"  or  solutions,  and  the  fact  that  many  persons — 
all  little  children,  namely,  and  also  some  adults— cannot 
swallow  pills.    The  pill  form  is  appropriate  for  any  solid 
medicine  which  is  not  corrosive  or  deliquescent,  and 
whose  dose  is  within  the  weight  of  a  few  grains;  and 
may  even  be  employed  in  the  case  of  certain  fluids  of 
small  dosage  such  as  croton  oil.     In  order  to  be  within 
bounds  in  the  matter  of  size,  pills,  if  composed  of  light 
substances,  such  as  vegetable  powders,  should  never  ex- 
ceed, individually,  the  weight  of  80  cgm.  (gr.  v.),  nor,  if 
made  up  of  heavy  matters,  such  as  metallic  powders,  the. 
individual  weight  of  from  40  to  45  cgm.  (from  gr.  vi  - 
vii  )     And  pills  are  of  most  convenient  size  which  do- 
not  weigh  more  than  half  such  stated  quantities.    The 
proper  excipients  for  pills  will  vary  according  to  the  na- 
ture of  the  basis  ingredient  of  the  pill.     Sticky  vegetable, 
extracts  need  no  excipient;  such  substances,  indeed,  con- 
stitute themselves  excellent  excipients  for  heavy  pow- 
ders    Soft  gum  resins  also  require  no  excipient,  although, 
in  making  such  material  into  pills  the  addition  of  a  few 
drops  of  alcohol  may  be  necessary  to  reduce  hardness. 
Substances,  fluid  or  semifluid,  acquire  the  proper  consist- 
ency by  admixture  with  some  indifferent  dry  powder 
such  as  pulverized  starch  or  gum  arable.     Powders  it 
heavy,  are  best  treated  by  incorporation  in  some  mdit- 
ferent  sticky  vegetable  extract,  or  in  confection  of  rose;., 
or  if  liffht,  by  admixture  of  some  viscid  fluid,  such  as 
gl'ycerin,  syrup,  or  honey.     Mucilage  is  unsuitable  for 
such  purpose  because  of  its  tendency  to  make  the  pilL 
mass  unduly  hard  when  dry.     For  resinous  and  fatty 
bodies  soap  makes  a  convenient  excipient.     In  the  pre- 
scription of  extemporaneous  pills  it  is  commonly  not 
necessary  for  the  physician  to  specify  the  excipient-the 
selection  of  the  appropriate  substance  being  regarded  as - 
he  function  of  the  pharmacist.     A  ter  being  made  p  Us . 
are  variously  coated.     Shaking  with  an  indifferent  d  y 
powder,  such  as  lycopodium  or  liquorice  powder,  is  the- 
Smplest  procedure'in  such  line,  and  suffices  to  prevent  he - 
Pills  from  cohering,  but  does  not  conceal  taste     For  the 
fatter  purpose,  if  the  pills  have  been  freshly  made,  a  con- 
veS  operation  isth'e  shaking  of.thepilsin  a  box  wi«i. 
silver  or  gold  foil.    By  this  manipulation  the  pills  be 
come  covered  with  bits  of  foil  which  adhere  fast  enough- 
?o^onceIl  taste  during  the  act  of  swallowing,  but  wluch 
break  away- readily  thereafter  and  so  do  not  inteilere 
wTth  the  solution  of  the  pill  in  the  stomach-     By  special, 
processes    aC  piUs  made  by  the  wholesale  are  given 
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coatings  of  gelatin,  sugar,  or  ottier  analogous  material. 
Such  coatings  necessarily  delay  the  solution  of  the  pill 
substance  by  the  time  required  for  their  own  solution. 
A  special  make  of  pill  is  what  is  called  the  compressed 
pill,  wherein  a  light  vegetable  powder  is  made  into  pill 
form  by  mechanical  pressure,  without  the  use  of  any 
excipient.  Such  pills  may  be  so  hard  as  to  be  soluble 
with  difficulty.  The  writer  has  known  quinine  pills  of 
this  make  to  be  vomited,  almost  intact,  several  hours 
after  swallowing.  For  the  administration  of  pills,  it 
suffices,  with  the  majority  of  persons  old  enough  to  take 
pills  at  all,  to  put  the  pill,  naked,  upon  the  back  of  the 
tongue,  and  thereupon  take  a  gulp  of  water.  If,  how- 
ever, there  be  difficulty  in  swallowing  under  such  condi- 
tions, the  pill  may  be  put  in  the  middle  of  a  pulpy  mass, 
such  as  preserve  or  apple  scrapings,  and  so  offered  for 
deglutition.  Or,  a  method  which  the  writer  has  found 
to  succeed  when  all  others  fail,  is  to  take  a  grape  wliose 
•  pulp  will  slip  readily  out  of  tlie  skin,  dig  out  the  seeds, 
put  the  pill  in  their  place,  and  then  give  the  grape  to 
be  swallowed  in  the  manner  common  to  most  persons — 
namely,  to  be  taken  by  popping  the  pulp  from  the  skin 
into  the  mouth,  and  bolting  without  chewing. 

Quite  a  number  of  pills  of  special  composition  are  offi- 
cial in  the  United  States  Pharmacopoeia.  In  the  majority 
of  instances  of  these  preparations,  the  Pharmacopoeia 
establishes  the  weight  for  tlie  individual  pills  as  well  as 
the  constitution  of  the  mass.  Such  official  pills  are  then 
entitled  Pilulm,  Pills.  In  three  instances,  however,  the 
composition  of  the  pill  mass  is  alone  directed,  in  which 
case  the  preparation  is  entitled  Massa,  Mass  (se^  Mass, 
above). 

PiiASTBB  (Latin,  Emplastriim). — In  pharmacopoeial 
parlance  the  word  plaster  signifies  a  kind  of  stuff,  in- 
tended for  spreading  upon  a  backing  for  the  making  of 
a  plaster,  in  the  ordinary  sense  of  the  phrase.  Materials 
fit  for  plasters  are  such  as  are  hard  at  ordinary  tempera- 
tures, but  soften  readily  and  become  sticky  upon  gentle 
warming.  Lead  plaster,  so-called — an  indifferent  sub- 
stance of  just  this  quality — is  the  most  common  excipient 
for  plasters.  By  their  very  nature,  plasters  can  exert 
only  the  feeblest  possible  medicinal  influence,  and  really 
act  by  gentle  counter  irritation  with  exclusion  of  air  and 
with  mechanical  support.  For  service,  plasters  are 
spread  upon  a  backing  of  sheepskin  or  of  cloth,  and, 
according  to  quality,  may  or  may  not  require  artificial 
softening  by  a  gentle  heat  before  application.  The  ma- 
jority of  plasters  are  not  affected  by  water,  and  hence, 
for  removal,  require  stripping  off  by  force.  A  corner 
should  first  be  loosened,  by  action  of  a  few  drops  of  oil 
of  turpentine,  if  hard  to  start,  and  then  the  plaster 
quickly  stripped  by  a  backward  pull  parallel  to  the 
trend  of  the  part.  Hairy  areas  of  skin  should  be  shaved 
before  a  plaster  is  applied,  by  which  procedure  the  pain 
of  stripping  in  greatly  lessened.  Plasters  are  prescribed 
by  dimension  in  inches,  not  by  weight,  and  are  dispensed, 
ready  spread,  for  use. 

Poultice  (Latin,  Cataplasma;  unofficial). — A  poultice 
is  a  mass  of  soft,  water-moist  material  intended  for  local 
application.  In  the  great  majority  of  instances  such 
material  is  designed  to  be  perfectly  bland,  the  purpose 
being  simply  to  maintain  an  application  of  warmth  and 
moisture.  The  notable  exception  to  such  kind  of  poul- 
tice is  the  mustard  poultice.  The  commonest  poultices 
are  as  follows:  1.  Flannels,  or  picked  lint,  wrung  out  in 
very  hot  water,  and  applied  under  some  water-proof 
covering.  Such  material  is  cleanly,  convenient,  and 
light,  but  not  over-smooth,  and  of  little  power  to  retain 
heat.  2.  Flaxseed  meal  and  hot  water.  This  poultice 
keeps  its  heat  well,  but  is  heavy  and  irritating.  3.  Stale 
bread  mixed  to  a  pulp  with  hot  water  or  milk.  The  bread 
poultice  is  light  and  soft,  but  rapidly  loses  heat  and 
easily  turns  sour.  4.  Teast,  flour,  and  water,  set  to 
^rise  "  and  applied  during  fermentation,  a  convenient  and 
smooth  material.  5.  Powdered  slippery  elm  and  hot  water. 
This  material  makes  a  particularly  light,  smooth,  and 
unctuous  poultice,  well  adapted  for  application  to  very 
tender  parts.    Poultices   of   flaxseed   or   slippery  elm 


should  be  mixed  by  stirring  the  dry  material,  in  powder, 
into  a  bowl  of  boiling-liot  water,  until  a  mass  of  proper 
consistence  is  obtained,  instead  of  pouring  the  water  upon 
a  bowlful  of  the  powder,  as  is  sometimes  improperly 
done.  Poultices  should  always  be  abundantly  thick  and 
big  ;  should  be  hot,  and  should  be  renewed  often  enough 
to  maintain  a  continuous  hot  impression.  If  the  neces- 
sary thickness  make  the  mass  too  heavy,  the  poultice 
may  be  made  comparatively  thin,  and  then  be  covered 
with  a  thick  layer  of  cotton  batting.  To  maintain  a 
prolonged  heat  effect,  the  poultice  mass  should  be  made 
with  water  actually  boiling  when  poured  from  the 
kettle;  should  then  rapidly  be  sewed  up  in  a  flannel 
bag  previously  warmed,  and  then  such  bag  should  be 
wrapped  around,  several-fold,  with  a  long  flannel  strip 
also  previously  warmed.  A  poultice  so  made  will  make 
and  maintain  for  a  long  time  a  strongly  hot  impression 
(Brunton).  No  poultices  are  official  in  the  United  States 
Pharmacopoeia. 

PowDEK  (Latin,  Pulms). — Medicines  are  often  pre- 
scribed to  be  dispensed,  and  also  to  be  administered,  in 
the  condition  of  powder.  Furthermore,  the  United  States 
Pharmacopoeia  establishes  certain  powders  of  special  com- 
position as  official  preparations.  Medicines  fit  for  admin- 
istration in  the  condition  of  powder  are  ordinarily  such  as 
are  neither  oily  on  the  one  hand  nor  deliquescent  on  the 
other,  and  are  neither  corrosive,  bad-tasting,  nor  bulky 
in  dose.  So  far  as  bad  taste  is  concerned,  however,  this 
feature  can  be  neutralized  more  or  less  completely  by 
mixing  the  dose  with  molasses,  honey,  or  syrup,  or  by 
enclosing  it  in  a  pulp  of  apple  scraping,  or,  better  yet, 
for  such  patients  as  are  old  enough  to  swallow  whole  a 
bolus,  by  encasing  the  powder  in  a  so-called  ca/psule  or 
wafer.  The  capsules  designed  for  such  purpose  are  com- 
monly made  of  jujube  paste  or  some  similar  material, 
and  consist  of  a  cylindrical  chamber,  made  in  two  pieces, 
each  open  at  one  end,  of  which  pieces  one  closely  fits  into 
the  other,  telescope  fashion.  These  capsules  are  made  of 
several  sizes,  of  capacities  to  hold  from  two  to  four  or 
five  grains  of  a  light  vegetable  powder,  dry,  or — if  moist- 
ened so  as  to  pack  closer — ten  grains.  Wafers  are  of  two 
forms.  One  style  consists  of  two  watch-glass  shaped 
bodies,  whose  edges,  upon  moistening,  will  cohere,  leav-  \ 
ing  a  central  space  for  enclosure  of  the  powder.  The 
charged  wafer  is  dipped  for  an  instant  into  water, 
whereby  its  surface  becomes  soft  and  slippery,  whea  it 
is  to  be  swallowed  immediately  whole  with  a  sip  of  water. 
The  other  style  consists  of  a  single  large,  thin,  circular 
sheet  of  wafer  material.  Such  sheet,  dipped  into  water, 
becomes  flexible,  and  in  such  condition  is  used  as  a  literal 
wrap  for  the  dose  of  powder. 

Resin  (Latin,  Eesina). — In  the  United  States  Pharma- 
copoeia there  are  a  few  preparations  bearing  the  title  of 
resin  of  the  respective  drug  from  which  they  are  made. 
These  preparations  are  obtained  by  exhausting  the  crude 
drug  with  alcohol,  and  then  precipitating  the  resulting 
tincture  by  the  addition  of  water.  The  precipitated 
matter,  in  these  cases,  is  an  impure  mixture  of  resinous 
principles. 

Solution  (Latin,  Liquor). — As  a  title  for  preparations 
official  in  the  United  States  Pharmacopoeia,  the  word  solu- 
tion is  applied  to  such  solutions  of  medicinal  principles  as 
do  not  belong  to  some  technically  named  class.  Concern- 
ing aqueous  solutions  in  general,  two  points  present  them- 
selves for  regard :  first,  the  fact  that  many  substances — 
even  salts,  and  notably  salts  of  the  so-called  "  organic  " 
acids,  citric,  tartaric,  acetic,  and  lactic — which  may  keep 
indefinitely  in  the  dry  condition,  will  yet  spoil  quite 
readily  in  simple  aqueous  solution ;  and  secondly,  the  fact 
that  substances  soluble  in  water  dissolve  therein  to  very 
different  degrees.  In  the  revision  of  the  United  States 
Pharmacopoeia  for  1880  the  solubilities  of  the  several 
official  chemicals  were  very  carefully  redetermined. 

Spirit  (Latin,  Spiritus). — In  the  case  of  drugs  contain- 
ing active  principles  at  once  volatile  and  soluble  in  alcohol, 
the  phSirmacy  of  former  days  obtained  alcoholic  solutions 
of  such  principles  by  distilling  the  crude  drug  with  alco- 
hol.   Such  distillates  were  called  spirits  of  the  respec- 
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tive  drugs  from  which  they  were  obtained,  and  the  prin- 
cipal drugs  so  treated  for  tlie  obtaining  of  "  spirits  "  wei-e 
those  whose  activities  resided  in  a  volatile  or  so-called  es- 
seniial  oil.  Alcoholic  solutions  of  volatile  oils  are  still 
oiflcial  under  the  title  of  sjOiVite— constituting,  indeed  the 
great  majority  of  official  so-called  "spirits";  but  such 
spirits  are  now  obtained  by  direct  solution  of  the  previ- 
ously extracted  volatile  oil  in  alcohol  instead  of  by  distil- 
lation of  the  crude  drug.  Such  "spirits"  of  the  present 
United  States  Pharmacopeia  are  solutions  of  the  volatile 
■oils  of  the  more  fragrant  so-called  "aromatics,"  and  con- 
stitute a  fairly  distinct  class  of  medicinal  preparations. 
The  same  are  often  called  c&ieiices,  as,  for  instance,  so- 
called  csscrece(i/^)epper;/u'?i<,  and  are,  as  a  class  strong  prep- 
arations of  their  kind,  whose  dose  ranges  from  a  few 
drops  only  to  not  more  than  a  teaspoonf  ul.  Besides  such 
spirits  of  the  aromatic  herbs,  the  United  States  Pharmaco- 
poeia entitles  as  "  spirits  "  the  alcoholic  solutions,  respec- 
tively, of  camphor,  of  certain  volatile  etliereal  bodies,  such 
as  ether,  chloroform,  nitrous  ether,  etc. ;  of  ammonia,  of 
phosplwrua,  of  nitroglycerin,  and  also  the  two  distilled 
liquors  brandy  and  whiskey.  All  so-called  "spirits," 
being  solutions  in  alcohol  of  sufficient  concentration,  are 
self -preservative  against  decomposition. 

Suppository  (Latin,  Suppomtorium). — In  common  par- 
lance the  word  suppository  means  a  properly  shaped  plug 
of  medicated  material,  intended  for  insertion  into  the 
Tectum,  urethra,  or  vagina,  with  the  design  of  having 
this  plug,  after  insertion,  liquefy  by  the  warmth  of  the 
part,  and  so  set  free  a  contained  medicament.  By  cus- 
tom, however,  a  urethral  or  a  vaginal  suppository  is, 
respectively,  so  designated  specifically,  and  the  word 
"suppository,"  unqualified,  is  held  to  refer  to  a  recto?  sup- 
pository only.  The  United  States  Pharmacopoeia,  under 
the  title  Suppositoria,  Suppositories,  gives  a  general  direc- 
tion only  for  the  making  of  a  plug  intended  for  use  as  a 
rectal  suppository,  leaving  it  to  the  prescriber  to  order  the 
active  ingredient  to  be  incorporated  with  the  same.  By 
such  pharmacopoeial  direction,  the  suppository  is  made 
up,  in  substance,  of  oilof  tlieobroma  ("  cacao  butter  "),  and 
weighs  "about  1  gm."  in  the  case  of  rectal  and  ure- 
thral suppositories,  and  "about  3  gm."  in  the  case  of 
vaginal  suppositories.  The  special  medicament  is  to  be 
mixed  with  the  oil  of  tlieobroma,  melted  by  heat,  and 
the  mixture  then  run  Into  elongated  cylindrical,  conical 
or  globular  moulds,  according  to  the  kind  of  suppository. 
Oil  of  theobroma  is  specially  adapted  for  a  suppository 
basis,  since  it  is  at  once  bland,  hard  at  ordinary  tempera- 
tures but  readily  liquefied  by  the  temperature  of  the 
body,  because  it  combines  the  qualities  of  medicinal 
inertness  and  hardness  at  ordinary  temperatures  with 
ready  capability  of  liquefaction  at  the  temperature  of 
the  rectal  cavity.  In  the  administration  of  a  rectal  sup- 
pository the  points  should  be  observed  to  clean  out  the 
Tectum  before  insertion,  and,  in  the  inserting,  to  push 
the  suppository  well  past  the  sphincter. 

Sybtjp  (Latin,  ^rupm).—Th<i  title  syrup  is  given  to 
such  fluid  preparations  of  aqueous  basis  as  contain  in  so- 
lution notable  amounts  of  sugar,  the  purpose  of  the  su- 
gar being  either  to  flavor  or  to  preserve  the  preparation. 
The  official  "  syrups  "  of  the  United  States  Pharmacopffiia 
are  quite  incongruous.  Syrups  prepared  from  vegetable 
drugs  are,  as  a  class,  of  comparatively  feeble  medicinal 
power,  and  are  prone  to  decomposition  by  fermentation, 
but,  as  an  offset,  are  comparatively  pleasant  of  taste. 
Quite  a  number  of  vegetable  "syrups,"  indeed,  have  no 
other  purpose  than  to  serve  as  flavoring  ingredients.  As 
such  may  be  enumerated  the  pharmacopoeial  syrup, 
simply  so  called— an  aqueous  solution  of  cane-sugar  of 
specific  gravity  1.317,  and  the  "syrups,"  respectively,  ot 
citric  acid,  almond,  m-ange,  orange  flowers,  wild  cherry, 
rose,  raspberry,  tolu,  and  ginger.  In  prescription  a  flavor- 
ing syrup  should,  as  a  rule,  not  exceed  one-halt  the  vol- 
ume of  the  prescribed  mixture. 

Tablet  (unofficial).— Recent  pharmacy  supplies,  un- 
der the  name  of  tablet,  a  solid  disc  of  small,  convenient 
size,  made  of  some  material  at  once  soluble  m  water  and 
medicinaUy  indifferent;  which  disc  is,  in  the  making, 


duly  charged  with  a  specified  dose  quantity  of  some  ac- 
tive medicinal  substance.  These  so-called  tablets  are  spe- 
cially convenient  for  use  in  hypodermatic  medication,  a 
single  tablet  containing  an  exact  dose  of  the  medicine  to 
be  used.  For  administration  by  such  method,  a  tablet 
is  taken  and  dissolved  in  a  few  minims  of  water  in  a 
spoon,  and  then  the  whole  of  the  extemporaneous  solu- 
tion so  made  is  drawn  up  into  the  syringe  and  injected. 
Another  form  of  tablet  is  the  compressed  tablet,  consisting 
simply  of  the  medicine  itself,  in  powder,  made  into  tablet 
form  by  powerful  pressure.  According  to  the  nature  of 
the  medicine  and  its  solubilities,  compressed  tablets  may 
JDC  swallowed  whole,  like  pills,  or  allowed  to  disintegrate 
in  the  mouth,  or  be  dissolved  and  taken  in  potion. 

TiNCTUBE  (Latin  Tinctura).—Th.e  word  tmctera  applies 
pre-eminently  to  the  fluid  preparations  that  result  from 
treating  vegetable  drugs  with  alcohol  strong  or  diluted. 
Since  alcohol  is  a  potent  solvent  of  organic  coloring  sub- 
stances, such  tinctures  are,  in  the  majority  of  instances, 
darkly  colored,  whence  the  name.  Tinctures  of  vegetable 
and  animal  drugs  form  a  well-defined  class,  presenting 
the  following  characteristics:  1.  They  are  comparatively 
strong,  from  the  fact  that  alcohol  is,  generally,  a  power- 
ful solvent  of  medicinal  principles.  Hence  the  dose  of  an 
organic  tincture  rarely  exceeds  a  teaspoonful,  and  may  be 
but  a  very  few  drops  only.  2.  They  keep  well,  because 
of  the  preservative  effect  of  the  alcohol  which  is  their 
basis.  3.  They  taste  less  disagreeable  than  watery  prepa- 
rations of  the  same  drug.  4.  Because  of  their  alcohol 
basis,  tinctures  deliver  in  much  smaller  drops  than  aque- 
ous preparations — a  point  to  be  remembered  in  prescrib- 
ing the  dose  of  a  tincture  in  drops.  5.  Such  tinctures  as 
contain  resinous  bodies,  as,  for  instance,  tincture  of 
myrrh,  will  precipitate  on  admixture  with  water.  Be- 
sides the  more  common  tinctures  of  vegetable  drugs,  the 
United  States  Pharmacopoeia  establishes,  under  the  title  of 
tincture,  alcoholic  solutions,  respectively,  of  chloride  of 
iron,  and  of  iodine.  The  same  authority,  in  its  revision  for 
1880,  established  a  general  formula  for  the  making  of 
preparations  entitled  Tinctures  of  Fresh  Herbs,  Tinctures 
Herbarum  Recentium.  The  formula  provides  for  the 
steeping  of  one  part  of  a  fresh  herb  in  two  of  alcohol. 
This  pharmacopoeial  provision  is  to  meet  those  cases 
in  which  a  tincture  is  desired  of  a  vegetable  drug  whose 
active  principle  may  volatilize  or  undergo  chemical 
change  through  the  drying  of  the  drug  substance.  A 
disadvantage  of  these  tinctures  of  fresh  herbs  is  that  the 
strength  of  any  given  sample  is  indetermigate,  because  of 
the  variable  amount  of  water  which  different  samples 
of  the  same  herb,  when  in  the  fresh  condition,  may 
contain. 

TRiTUKATioif  (Latin,  Trituratio). — The  United  States 
Pharmacopoeia  of  1880  established  under  the  title  tritura-  ' 
tion  any  mixture  of  one  part  of  a  powdered  drug  with 
nine  parts  of  sugar  of  milk.  Triturations  are  convenient 
to  meet  the  case  of  powerful  drugs  of  small  dose,  when  ad- 
ministration in  condition  of  powder  is  desired.  The  dose 
of  a  trituration  of  a  given  drug  is,  self -evidently,  ten  times 
the  quantity  of  the  undiluted  powdered  drug  itself.  Of 
drugs  likely  to  be  prescribed  in  trituration,  the  dose  of 
trituration  can  commonly  be  taken  dry  upon  the  tongue 
and  swallowed  with  the  help  of  a  gulp  of  water,  all  with- 
out undue  disagreeable  taste.  From  the  hardness  of  the 
particles  of  sugar  of  milk,  the  drug  substance,  in  a  well- 
made  trituration,  comes  to  be  very  finely  subdivided  dur- 
ing the  process  of  making,  and  so  is  in  a  condition  fit 
for  speedy  solution,  and  hence  absorption,  when  swal- 
lowed. Triturations  are,  therefore,  apt  to  be  quicker  of 
medicinal  action  than  other  solid  forms  of  medicines. 

Tkochb  (Latin,  TrocJiiscus).— The  troche  or  lozenge  is  a 
well-known  disc-shaped  preparation,  consisting  of  an  in- 
ert basis  impregnated  with  a  proper  charge  of  some  medi- 
cinal substance,  and  intended  for  slow  solution  in  the 
mouth,  commonly  for  the  purpose  of  medicating  directly 
the  mucous  surface  of  the  mouth  or  pharynx.  Since 
slowness  of  solution  is  here  an  obvious  desideratum,  tra- 
qacanth  is  the  material  commonly  taken  for  the  basis  of 
troches.    Troches  are,  generally,  weakly  medicated  and 
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pleasantly  flavored.     A  number  of  troches  are  oflBcial  in 
the  United  States  Pharmacopoeia. 

ViNEGAB  (Ijatin,  Acetum). — Vinegars  were  formerly 
preparations  made  by  extracting  tlie  virtues  of  a  vegeta- 
ble drug  with  vinegar,  but  now,  though  the  old  title  of 
the  preparation  is  retained,  diluted  acetic  acid  is  used  in- 
stead of  vinegar  for  the  making.  Vinegars  do  not  keep 
so  well  as  tinctures,  and  are  rather  superfluous  prepara- 
tions. 

Watek  (Latin,  Aqua). — Medicated  "waters"  were 
originally  the  preparations  resulting  from  distilling 
water  from  an  herb  containing  an  aromatic  volatile  oil, 
whence  the  common  name  distilled  waters  applied  to  such 
preparations.  Aqueous  solutions  of  volatile  oils  still  con- 
stitute the  majority  of  medicated  waters  so  called,  but 
nowadays,  most  commonly,  the  oil  previously  extracted 
■  is  dissolved  directly  in  the  water,  in  place  of  the  cruder 
process  of  distillation.  The  aromatic  waters  form  a  well- 
defined  class  of  drugs,  characterized  especially  by  the 
feebleness  of  their  medicinal  activity,  due  to  the  very 
slight  solubility  of  volatile  oils  in  water.  Hence  the 
dose  of  an  aromatic  water  is  commonly  at  least  a  table- 
spoonful,  and  many  of  such  waters  are  only  of  service 
as  pleasantly  flavored  aqueous  bases  for  extemporane- 
ously prescribed  fluid  mixtures.  The  aromatic  waters 
of  the  United  States  Pharmacopoeia  are  those,  severally, 
of  bitter  almond,  anise,  orange  flowers,  cinnamon,  fennel, 
peppermint,  spearmint,  and  rose.  Besides  these  aromatic 
waters,  the  United  States  Pharmacopoeia  establishes  under 
the  title  waters,  aqueous  solutions,  respectively  of  cam- 
phor, creosote,  ammonia,  cliloi-ofm-m,  hydrogen  dioxide,  and 
cAZo»i'm6— substances,  it  may  be  noted,  all  volatile,  like 
the  aromatic  oils. 

Wine  (Latin,  Vinum). — Medicated  wines  consist  of  a 
medicine  in  solution  in  white  wine,  or  of  a  tincture  of  a 
vegetable  drug  diluted  with  white  wine.  Medicated 
wines  are  of  comparatively  poor  keeping  qualities,  and, 
generally  speaking,  are  not  very  eligible  preparations. 

Edward  Curtis. 

1  Stelwagon :  American  Journal  of  the  Medical  Sciences,  October, 
1885. 

MEL/ENA  NEONATORUM.     See  EcemopMlia. 
MELANIN.     See  Coloring  Matters,  Animal. 
MELANOMA.     See  Sarcoma. 
MELANOSIS.     See  Addison's  Disease,  and  Sarcoma. 

MELROSE  SPRING.— Blount  County,  Tennessee. 

Post-Officb. — Maryville.   Hotel  (seventy-five  guests). 

Access. — From  Knoxville  via  Southern  Railroad 
(Knoxville  and  Augusta  branch)  to  Maryville,  thence 
eight  miles  by  stage  to  springs.  This  resort  is  located 
among  the  picturesque  mountains,  at  an  elevation  of 
1,500  feet  above  the  sea-level.  It  is  kept  open  from 
May  15th  to  the  end  of  October.  The  springs  are  four  in 
number,  No.  1  being  known  as  the  "Chalybeate,"  and 
No.  3  as  the  "Yellow  Sulphur,"  while  the  last  two  are 
freestone  springs,  with  no  special  medicinal  properties. 
No  analysis  has  been  made,  but  the  chalybeate  water  is 
said  to  be  one  of  the  best  and  strongest  in  the  State.  In 
addition  to  its  internal  use,  it  is  used  locally  for  its  as- 
tringent effects.  James  K.  Crook. 

MENIERE'S  DISEASE.    See  Auditory  Nerce,  etc. 

MENINGITIS.     See  Brain :  Simple  Meningitis. 

MENOPAUSE.    See  Change  of  Life. 

MENORRHAGIA. — This  term  signifies  an  excessive  loss 
of  blood  at  the  time  of  the  monthly  period.  The  blood 
may  be  discharged  from  the  uterus  alone,  or  it  may  pro- 
ceed from  one  of  the  other  openings  of  the  body,  from 
the  mouth,  nose,  or  anus,  or  it  may  appear  upon  the  skin 
in  the  form  of  numerous  spots  or  petechia  which  may  be 
no  larger  than  a  pin's  head  or  may  be  as  large  as  a  five- 
cent  piece.    This  latter  variety  is  sometimes  known  as 

740 


vicarious  menstruation,  which  seems  to  me  a  bad  term,  and 
I  have  substituted  the  term  atopomenorrhoea  (aTonoc,  out 
of  place,  /iVfoc,  by  the  month,  monthly,  l>ola  a  flowing  or 
discharge,  from  peiv  to  flow). 

This  form  of  hemorrhage  has  many  elements  in  com- 
mon with  that  which  is  known  as  metrorrhagia,  and  the 
reader  is  referred  to  the  article  under  that  heading  for  a 
comparison  of  the  two  conditions. 

The  simplest  or  typical  form  of  menorrhagia  is  that 
which  occurs  merely  as  an  exaggerated  form  of  the  cus- 
tomary monthly  flow.  It  also  occurs  as  an  occasional 
accompaniment  of  the  menopause  or  the  impending 
menopause,  as  the  result  of  disease  of  the  endometrium, 
as  the  result  of  displacement  of  the  uterus,  as  the  result 
of  pregnancy,  as  the  result  of  neoplasms  of  the  uterus,  as 
the  result  of  acute  or  chronic  general  disease,  and  as  the 
result  of  change  of  residence. 

In  all  these  varieties  of  menorrhagia  we  must  remem- 
ber that  the  underlying  cause  is  the  disturbance  of  an 
exceedingly  sensitive  function  which  is  characterized  by 
the  monthly  recurrence  of  congestion  of  the  pelvic  circu- 
lation with  a  decided  increase  in  the  tension  of  the  blood- 
vessels. 

1.  In  the  simplest  form  of  menorrJiagia  we  may  have 
a  great  increase  in  the  quantity  of  blood  lost  during^ 
the  usual  number  of  days  of  menstruation,  or  the  du- 
ration of  the  flow  may  exceed  the  usual  number  of  days, 
the  quantity  lost  on  each  day  not  being  much  greater 
than  is  customary  during  an  average  menstruation.  It 
may  be  unaccompanied  with  pain,  its  principal  symp- 
toms being  the  annoyance  attending  the  prolonged  use 
of  the  napkin  and  the  weakness  from  an  excessive  loss  of 
blood.  "The  cause  for  this  irregularity  may  be  entirely 
obscure,  it  may  be  a  peculiarity  of  an  individual  or  fam- 
ily, and  it  may  be  impossible  to  trace  it  to  any  disease, 
either  local  or  general.  It  may  be  continued  for  months- 
and  years,  and  it  may  make  no  apparent  inroads  upon  the 
patient's  health,  if  she  is  of  a  robust  constitution,  or  it 
may  result  in  constant  anaemia  and  weakness.  It  does 
not  seem  to  me  wise  to  allow  such  a  condition  to  continue, 
and  it  has  always  been  my  practice  to  advise  that  meas- 
ures be  taken  to  remedy  it. 

The  treatment  of  this  condition  is  not  usually  diflicult. 
An  examination  of  the  patient  should  be  made  in  the 
dorsal  position ;  a  bivalve  speculum  having  been  intro- 
duced into  the  vagina,  the  condition  of  the  portio  vagi- 
nalis is  determined  by  ocular  inspection.  If  the  os  is 
eroded  and  granular  and  the  lips  are  everted,  this  may  be 
the  source  of  the  trouble  and  is  to  be  remedied  by  the 
operation  of  trachelon-haphy.  A  probe  or  a  small  dull 
curette  should  then  be  introduced  into  the  uterus  and 
gently  drawn  over  every  portion  of  the  endometrium. 
If  the  latter  is  unduly  soft  or  if  bleeding  is  excited  a  cu- 
rettage will  be  indicated.  If  none  of  these  symptoms 
is  present  and  there  is  no  evidence  of  disease  in  the 
uterine  appendages,  I  have  usually  found  it  good  prac- 
tice to  make  apphcations  of  Churchill's  tincture  of  iodine 
or  a  strong  solution  of  nitrate  of  silver  to  the  interior  of 
the  uterus  two  or  three  times  a  week,  except  during  the 
menstrual  period.  Such  treatment  may  be  necessary  for 
a  period  of  two  or  three  months.  If  the  patient  is  very 
anaemic,  it  will  sometimes  be  found  useful  to  plug  the 
uterine  canal  during  menstruation,  thus  checking  the 
flow  mechan'cally.  The  patient  should  be  kept  in  bed 
during  the  period  of  menstruation  and  a  tonic  of  some 
approved  preparation  of  iron,  or  strychnine,  or  cinchona 
administered  until  the  strength  is  restored. 

2.  In  the  menorrhagia  which  occurs  during  or  just  be- 
fore the  menopause  we  usually  have  a  decided  hypertro- 
phy of  tlic  endometrium,  and  this  may  be  the  case  whether 
the  menstruation  continues  after  monthly  intervals  or 
after  longer  and  irregular  ones.  The  hemorrhage  in  such 
cases  is  often  profuse  and  alarming,  and  it  is  neither  good 
practice  nor  common  sense  to  dismiss  the  matter  with  the 
opinion  that  it  is  the  change  of  life  and  that  therefore  one 
must  wait  until  it  is  over.  The  condition  of  the  endome- 
trium must  be  determined  by  careful  examination.  As  a 
rule  the  operation  of  curettage  with  the  sharp  curette- 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


mCelsena  Neonatorum, 

menses. 


■will  be  indicated,  and  this  must  be  repeated  should  the 
hemorrhages  recur,  as  they  not  infrequently  do  after  the 
lapse  of  six  months  or  a  year.  It  is  a  useless  waste  of 
time  to  treat  such  cases  by  the  internal  administration  of 
drugs,  and  the  application  of  astringent  or  caustic  sub- 
stances to  the  endometrium  is  only  a  trifle  better. 

3.  ilenorrJiagiafrom  Disease  of  the  Endometrium. — This 
is  in  distinction,  of  course,  from  the  conditions  -which 
have  been  described,  for  the  endometrium  may  be  the 
seat  of  disease  apart  from  the  menopause,  and  there  are 
many  conditions  which  may  cause  such  disease.     One  of 
the  most  frequent  of  such  causes  is  gonorrhosa,  by  which 
an  acute  or  a  chronic  inflammation  may  be  produced. 
The  inflammation  of  the  endometrium  is  but  an  incident 
in  the  history  of  the  disease,  for  when  that  tissue  has  been 
invaded  other  tissues  have  already  been  attacked.     It  is 
not  pertinent  to  this  article  to  refer  to  the  other  symp- 
t(^ns,  the  excessive  bleeding  with  the  monthly  flow  alone 
concerns  us.      The  menorrhagia  may  be  present  with 
only  one  monthly  sickness,  or  it  may  be  repeated  with  an 
indefinite  number  of  them,  especially  if  the  infectious 
elements  of  the  disease  progress  to  the  uterine  appen- 
dages and  the  peritoneum.     Also  when  the  appendages 
are  affected  with  other  diseases  of  an  inflammatory  na- 
ture the  endometrium  may  be  inflamed  and  menorrhagia 
be  one   of  the  consequences.     Such  inflammations  are 
usually,  perhaps  always,  of  an  infective  character,  and 
though  the  infection  usually  progresses  from  the  endome- 
trium to  the  appendages,  the  menorrhagia  appearing  after 
the  appendages  have  become  diseased,  it  may  also  pro- 
ceed from  the  opposite  direction,  inflammation  passing 
from  the  peritoneum  to  the  appendages,  and  thence  to 
the  endometrium,  and  menorrhagia  resulting.     The  hem- 
orrhage in  such  cases  may  be  of  long  duration ;  it  usually 
ceases  if  the  diseased  appendages  are  removed,  and  it 
may  continue  for  many  months  if  such  an  operation  is  not 
performed.     Curettage  of  the  endometrium  in  such  cases 
is  only  a  palliative  measure,  the  hemorrhage  recurring  for 
as  long  a  time  as  disturbance  in  the  appendages  persists, 
Menorrhagia  also  results  when  the  endometrium  is  dis- 
eased as  the  consequence  of  masturbation  or  excessive 
sexual  intercourse.     Prostitutes  are  especially  subject  to 
this  form  of  hemorrhage,  although  it  is  a  fact  that  m  such 
cases  the  uterine  appendages  are  usually  the  seat  of  gon- 

4.  Menm-rliagia  cine  to  Displacement  of  the  Uterus. — 
This  condition  arises  from  a  disturbance  of  the  pelvic  cir- 
culation caused  by  the  unnatural  relations  resulting  from 
the  displacement,  stasis  and  overfilling  of  the  veins  being 
noteworthy  symptoms.  It  is  unnecessary  to  say  that 
menorrhagia  does  not  occur  with  all  cases  of  displace- 
ment The  only  variety  with  which  it  is  at  all  frequent 
is  the  retrodisplacement.  With  retroversion  it  is  less 
common  than  with  retroflexion.  The  more  complete  the 
retroflexion  the  greater  the  disturbance  of  the  circulation 
and  the  more  probable  the  occurrence  of  menorrhagia 
Hypertrophy  of  the  endometrium  frequently  results,  and 
it  IS  not  unusual  that  the  physician  is  obliged  to  resort  to 
curettage  in  order  to  afford  the  patient  the  desired  reliet. 
This  relief,  however,  is  apt  to  be  only  temporary.  Ihe 
only  permanent  relief  is  that  which  follows  secure  re- 
placement of  the  organ  by  operative  Pi-opedure  with  con- 
sequent restoration  of  the  normal  conditions  of  the  cu- 
mulation. ...      ,  .^,    p„„,, 

5.  Menorrhagia  Resulting  from  or  coexisting  with  rieg- 
nancy.-lt  is  not  an  unusual  occurrence  that  a  monthly 
loss  of  blood  should  persist  during  a  portion  of  the  pel  od 
of  pregnancy,  or  even  during  the  entire  penod  IMs 
phenomenon  has  been  explained  by  the  assumption  that 
in  these  particular  instances  the  uterus  has  kept  up  the 
menstrual  habit.  While  this  explanation  may  occasion^ 
ally  be  a  valid  one,  it  is  more  reasonable  to  behave  that 
in 'such  cases  the  endometrium,  pspecally  that  ot  tne 
cervix,  is  diseased  or  at  any  rate  is  so  S^'^^tly  congested 
that  it  finds  relief  in  this  manner.  There  is  fjso  the 
hemorrhage  which  arises  with  the  vicious  ™Pla°tatwn  ot 
the  placenta,  known  as  placenta  priBvia,  fl^'oh  occurs 
during  the  later  months  of  pregnancy,  but  which  may 


deceive  one  by  its  occurrence  at  the  time  when  menstrua- 
tion was  expected  to  make  its  appearance.  It  is  needless 
to  say  that  in  all  these  cases  a  careful  examination  must 
be  made,  and  it  will  usually  be  desirable  to  tampon  the 
vagina  to  check  the  bleeding.  The  uterus  should  not  be 
tamponed  except  as  a  last  resort,  for  it  will  result  in  the 
dilatation  of  the  soft  uterine  tissues,  tlie  production  of 
contractions,  and  the  expulsion  of  the  uterine  contents. 

6.  Menorrhagia  due  to  Neoplasms  of  the  Uterus  or  of  the 
Abdominal  Viscera. — A  number  of  conditions  produce  this 
form  of  menorrhagia :  myomata  of  the  uterus,  especially 
the  submucous  and  intramural  varieties ;  carcinoma  of  tlie 
uterus,' especially  that  form  which  first  invades  thecorpus ; 
sarcoma  of  the  uterus,  tuberculosis  of  the  peritoneum, 
carcinoma  of  the  intestine,  or  of  any  of  the  abdominal  vis- 
cera. The  result  in  all  these  cases  is  a  highly  congested 
condition  of  the  uterus  with  more  or  less  hypertrophy  of 
the  endometrium,  and  the  monthly  period  is  character- 
ized by  an  excessive  loss  of  blood.  The  bleeding  may 
not  be  limited  to  this  periodical  function,  but  may  recur 
at  irregular  intervals,  being  then  denominated  metror- 
rhagia. The  treatment  for  this  condition  is  at  best  only 
palliative.  Curettage  of  the  endometrium  may  check 
the  bleeding  for  a  time,  but  it  will  soon  recur.  The  re- 
moval of  the  source  of  the  trouble  will  alone  produce 
radical  results.  With  the  benign  diseases  such  an  opera- 
tion is  most  desirable ;  with  the  malignant  diseases,  espe- 
cially those  in  which  great  areas  of  tissue  are  involved, 
a  radical  removal  is  usually  impossible. 

7.  Menorrhagia  from  some  Acute  or  Chronie  General 
Disease,  including  tlie  Nermus  Diseases. — In  the  case  of 
some  of  the  general  diseases  the  menses  are  unaffected. 
Even  in  the  severe  forms  of  paralysis  we  often  see  little 
variation  from  the  normal.  In  hysteria,  on  the  other 
hand,  the  uterus  may  be  congested,  and  it  is  also  likely 
to  be  so  in  acute  and  chronic  diseases  of  the  kidneys,  liver, 
peritoneum,  etc.,  in  anaemia,  tuberculosis,  and  syphilis, 
and  probably  in  certain  cases  of  continued  fever  or  of  in- 
termittent fever. 

The  treatment  consists  mainly  in  the  treatment  of  the 
underlying  cause.  Occasionally  curettage  or  the  tampon- 
ade of  the  vagina  will,  be  efficacious,  but  such  treatment 
fails  to  strike  at  the  root  of  the  disease. 

8.  Menorrhagia  from  Change  of  Besidence.— This  im- 
plies, of  course,  a  change  in  the  blood  tension  such  as  re- 
sults when  one  removes  to  an  altitude  several  thousand 
feet  higher  than  that  to  which  one  is  accustomed.     Hem- 
orrhage of   this  variety  is  usually  not  alarming   and 
subsides  when  the  equilibrium  of  forces  has  been  re-estab- 
lished, i.e.,  when  the  patient  becomes  habituated  to  the 
new  conditions.     There  is  scarcely  any  occasion  for  treat- 
ment in  such  cases  or  for  comment  upon  that  phase  of 
the  subject.     Finally,  a  few  words  should  be  said  con- 
cerning the  vicious  hemorrhage  which  occurs  in  unusual 
or  unaccustomed  parts  of  the  body  (atopomenorrhcea), 
either  coincidently  with  the  monthly  hemorrhage  or  m 
place  of  it.     The  fundamental  consideration,  of  course, 
is  that  during  menstruation  there  is  an  increase  in  the 
blood  pressure.     If,  for  any  reason,  the  resistance  in  the 
uterine  vessels  is  too  great  to  permit  adequate  reliet  tor 
this  pressure,  the  blood  current  will  necessarily  be  di- 
verted to  other  parts  where  the  resistance  is  less.     Such  a 
part  may  be  the  mucous  membrane  of  the  anus,  the 
stomach,  the  nose,  or  the  mouth,  or  the  blood  may  tran- 
sude through  the  capillaries  of  the  skin.     The  loss  ot 
blood  in  such  cases  may  be  considerable  and  always  calls 
for  an  examination  of  the  uterus.     It  may  be  that  no 
anatomical  fault  in  the  uterus  can  be  discovered,  or  there 
may  be  a  flexion  in  the  organ  which  can  be  reheved  by 
appropriate  measures.    In  some  cases  such  a  diseased  con- 
dition of  the  blood  or  of  the  blood-vessels  exists  that  the 
hemorrhage  can  be  attributed  to  this  cause,  its  occurrence 
during  menstruation  being  only  incKientel.  ^  ^^^_^_  .^^ 

MENSES,  RETENTION  OF  THE.-The  menstrual 
flow  menstruation,  or  the  menses,  signifies  the  discharge 
from  the  uterus  of  blood,  epithelium,  and  mucus,  an  oc- 
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currence  which  takes  places  normally  in  every  woman 
during  the  child-bearing  period,  that  is,  from  puberty 
until  the  menopause,  unless  there  is  some  bar  or  hindrance 
which  prevents  such  an  occurrence.  The  expression 
"  retention  of  the  menses  "  indicates  or  implies  that  there 
is  an  attempt  on  the  part  of  nature  to  accomplish  this 
function,  but  that  it  is  rendered  ineffective  from  one  cause 
or  another. 

It  is  necessary  to  differentiate  this  condition  from  that 
in  which  the  menses  fail  to  appear,  the  blood  failing  to 
flow  from  the  uterus  by  reason  of  some  cause,  physiolog- 
ical or  pathological,  which  prevents  such  an  occurrence. 
Such  a  condition  is  known  as  amenorrhoea.  An  example 
of  the  physiological  absence  of  menstruation  is  to  be 
found  in  pregnancy.  Should  menstruation  take  place 
during  pregnancy  it  would  be  abnormal  and  would  re- 
quire investigation  to  ascertain  its  cause.  An  example 
of  the  pathological  absence  of  menstruation  exists  in  the 
wasting  diseases,  such  as  tuberculosis,  in  which  the  body 
has  no  blood  to  spare,  nature  taking  this  means  of  cutting 
off  one  of  the  avenues  by  which  vital  force  is  dissipated. 

When  there  is  true  retention  of  the  menstrual  blood 
nature  is  endeavoring  to  perform  her  usual  function,  but  a 
hindrance  is  offered  and  the  design  of  nature  is  thwarted. 
The  causes  of  this  condition  are  few  in  number  and  are 
perfectly  well  known.  They  are  entirely  of  a  mechani- 
cal nature.  They  may  be  located  at  the  vulva,  within 
the  vagina,  at  the  os  uteri,  or  within  the  uterine  canal. 
The  obstruction  may  be  complete  or  partial ;  that  is,  the 
avenue  of  exit  for  the  blood  may  be  entirely  closed  so  that 
not  a  drop  of  blood  will  escape,  or  a  slight  opening  may 
be  present  so  that  when  the  tension  and  pressure  are 
sufficiently  great  a  small  quantity  of  blood  will  find  its 
way  out,  the  greater  portion,  however,  being  retained 
within  the  vagina  or  uterus  or  both. 

At  the  vulva  the  obstruction  consists  in  an  impervious 
condition  of  the  hymen,  which  may  be  thick  and  fleshy 
or  thin  and  membranous.  When  the  accumulation  of 
blood  within  the  vagina  and  uterus  is  considerable,  the 
pressure  upon  the  hymen  is  usually  sufficient  to  convert 
it  into  a  thin  membrane  and  it  may  even  bulge-outward 
from  the  vulva.  In  some  cases  it  may  rupture,  thus  ef- 
fecting a  spcmtaneous  cure  for  thfe  condition. 

The  obstruction  may  also  be  at  some  point  within  the 
vagina.  It  may  be  in  the  form  of  a  membranous  septum 
crossing  the  vagina  from  side  to  side,  or  diagonally  from 
the  OS  uteri  to  the  vulva.  Such  septa  are  due  to  faults 
of  development  during  the  foetal  period  of  existence  and 
are  of  quite  rare  occurrence.  An  obstruction  of  this  chai- 
acter  might  cause  either  complete  or  partial  retention  of 
the  menstrual  blood.  Obstruction  in  the  vagina  might  also 
be  due  to  the  presence  of  a  fibroid  tumor  proceeding  from 
the  uterus  and  gradually  filling  the  entire  vagina.  Such 
an  obstruction  is  as  effectual  a  plug  to  the  escape  of  flu- 
ids from  the  uterus  and  vagina  as  is  a  cork  in  a  bottle.  It 
is  quite  possible  in  such  cases  for  the  blood  to  be  shed  by 
the  uterine  mucous  membrane,  but  it  is  quite  impossible 
for  it  to  get  out.  The  fibroid  tumors  or  polypi  in  ques- 
tion are  prone  to  spring  from  the  lower  portion  of  the 
uterus,  or  even  from  the  cervical  canal,  so  that  quite  a 
cavity  may  remain  above  their  origin  for  the  accumula- 
tion of  menstrual  blood.  The  obstruction  may  also  be 
at  the  OS  uteri  or  within  the  uterine  canal.  That  which 
is  within  the  uterine  canal  has  already  been  alluded  to  in 
referring  to  the  fibroid  tumors  which  may  fill  the  vagina. 

Of  course,  it  is  quite  possible  that  the  tumor  may  not 
encroach  upon  the  vagina  to  a  great  extent.  It  may  All 
the  lower  portion  of  the  iilerine  canal,  and  mav  include 
the  cervical  canal,  in  either  case  preventing  the  exit  of 
menstrual  blood;  or  the  blood  may  escape  slowly  and 
with  difficulty,  more  or  less  of  it  remaining  above  the 
tumor  in  the  cavity  of  the  uterus.  The  uterus  may  also 
be  effectually  plugged  by  the  presence  of  a  membranous 
tissue  over  the  os  uteri,  the  blood  accumulating  witlihi 
the  uterine  cavity  and  possibly  regurgitating  into  the 
Fallopian  tubes  and  peritoneal  cavity.  Finally,  the  ob- 
struction may  consist  of  a  complete  absence  of  the  vagina, 
the  development  of  the  genital  organs  having  been  de- 
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fective  in  this  respect,  though  in  all  other  particulars 
they  may  be  normal.  In  such  cases  there  is  no  possible 
means  of  escape  for  the  menstrual  blood,  and  it  must  ac- 
cumulate within  the  cavity  of  the  uterus. 

Clinical  Histoky.— In  any  case  of  obstruction  from 
such  causes  as  have  been  mentioned  the  ordinary  symp- 
toms which  accompany  menstruation,  called  menstrual 
molimina,  apart  from  the  discharge  of  blood,  are  usually 
present.  Such  symptoms  are  backache,  bearing-do  ivrr 
pain,  headache,  etc. ,  and  they  may  occur  with  as  great 
regularity  as  in  ordinary  menstruation.  As  the  quantity 
of  blood  increases,  the  pain  in  the  abdomen  and  pelvis 
may  be  very  severe,  and  it  is  quite  possible  that  perito- 
nitis may  result  either  from  the  blood  which  finds  its  way 
into  the  peritoneal  cavity  or  from  some  injury  which 
may  be  received  from  without.  The  vagina  may  become 
greatly  distended,  and  the  uterus  may  become  enlarged 
so  that  a  very  perceptible  abdominal  tumor  is  present. 
I  have  seen  a  uterine  tumor  of  this  variety  which  ex- 
tended to  the  umbilicus.  Nausea,  vomiting,  and  consti- 
pation are  also  symptoms  which  are  pronounced  and 
troublesome ;  the  bladder  may  become  irritable  and  the 
desire  to  pass  urine  may  be  persistent  and  annoying. 
Except  for  the  possibility  of  peritonitis  the  general  health 
is  seldom  greatly  disturbed,  and  during  the  intervals  be- 
tween the  recurring  attempts  at  menstruation  the  patient 
may  be  in  a  very  fair  state  of  health.  It  is  hardly  neces- 
sary to  say  that  this  condition  usually  occurs  in  very 
young  women.  Should  it  occur  in  those  who  have  borne 
children  (I  have  seen  one  such  case),  it  is  usually  due  to 
an  injury  received  during  parturition,  the  iiterus  or  vagina 
being  sealed  as  the  result  of  the  ensuing  inflammation. 

Treatment. — There  is  but  one  successful  mode  of 
treating  this  condition,  apart  from  the  very  rare  sponta- 
neous cure  which  may  result  from  the  rupture  of  the 
offending  obstruction,  and  that  consists  in  freely  opening 
the  tissues  which  have  caused  the  obstruction  and  evac- 
uating the  retained  fluid. 

The  patient  should  be  placed  in  the  lithotomy  position 
with  the  hips  raised  three  or  four  inches  higher  than  the 
remainder  of  the  body.  The  pubes  should  be  shaved  and 
thoroughly  scrubbed  with  a  1  to  5,000  bichloride-of -mer- 
cury solution,  alcohol  being  then  poured  liberally  ovei-the 
entire  surface.  If  the  obstruction  is  at  the  vulva,  it  is 
then  pierced  with  a  trocar  and  the  retained  fluid  slowly 
drawn  off  through  a  cannula.  The  vulvar  oriflce  is  then 
dilated  with  a  steel  dilator,  a  double-current  catheter  is 
introduced  into  the  uterus,  and  both  this  cavity  and  the 
uterus  and  vagina  are  irrigated  with  a  hot  1  to  5,000  bichlo- 
ride-of-mercury  solution,  the  irrigation  being  continued 
until  the  water  returns  perfectly  clear.  A  strip  of  flve- 
per-cent.  iodoform  gauze  is  then  introduced  into  the  ute- 
rus as  a  drain,  but  not  ria  a  tampon,  and  another  into  the 
vaffina.  This  must  be  renewed  daily  until  all  discharge 
has  ceased.  The  patient  must  be  kept  quiet  in  bed  for 
at  least  a  week,  for  not  until  this  period  of  time  has 
elapsed  will  the  dangers  of  sepsis  and  peritonitis  have 
passed.  The  bowels  should  be  opened  daily,  an  enema 
of  half  an  ounce  of  sulphate  of  magnesia  in  a  pint  of  hot 
water  being  used  if  necessary.  If  the  membranous  ob- 
struction is  within  the  vagina  or  at  the  os  uteri,  the  treat- 
ment should  be  the  same  as  when  it  is  at  the  vulva. 

If  the  obstruction  consists  of  a  tumor  in  the  vagina  or 
uterus,  the  spot  from  which  it  originates  mustbeieached, 
the  tumor  removed,  and  the  uterus  and  vagina  irrigated 
as  already  described. 

If  the  tumor  fills  the  vagina,  it  may  be  necessary  to 
deliver  it  with  obstetric  forceps  before  the  pedicle  can  be 
reached.  It  may  also  be  necessary  to  divide  the  cervix 
on  either  side  in  order  to  get  at  the  pedicle.  The  pedicle 
may  be  cut  with  strong  scissors  or  with  the  thermocau- 
tery. It  may  also  be  removed  with  the  wire  ecraseur. 
The  conditions  in  a  given  rase  will  govern  the  mode  of 
removal.  If  the  cervix  has  been  divided,  a  suitable  num- 
ber of  interrupted  chromicized  catgut  sutures  must  be 
used  to  close  the  wounds  after  the  tumor  has  been  re- 
moved. In  the  rare  cases  in  which  there  is  congenital 
absence  of  the  vagina  or  in  which  the  vagina  has  becoma 
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closed  as  the  result  of  an  inflammatory  process,  the  tissues 
must  be  torn  or  cut  until  the  uterus  is  reached  when  the 
latter  may  be  opened  with  a  trocar,  or,  if  possible,  with  a 
steel  dilator.  It  is  very  important  in  doing  such  an  oper- 
ation that  a  finger  be  constantly  kept  in  the  rectum  as 
a  guide  to  the  proper  direction  of  the  knife  or  scissors. 
With  tlie  improved  methods  of  operating  which  are  now 
in  vogue  such  operations  can  be  performed  with  a  mini- 
mum of  danger,  whereas  in  former  years  the  danger  of 
septic  infection  and  even  of  fatal  peritonitis  was  consid- 
erable. Andrew  F.  Currier. 

MENSTRUATION.— InTRODuCTOKY,— The  period  dur- 
ing which  a  girl  passes  from  childhood  to  young  woman- 
hood is  a  comparatively  extended  one,  and  brings  about 
many  changes.  According  to  recent  literature  the  term 
puberty  is  given  to  the  initial  period  of  development  of 
the  reproductive  organs,  while  to  the  whole  term,  from 
the  beginning  to  the  completion  of  the  reproductive  func- 
tion, is  applied  the  broader  term,  adolescence. 

The  changes  which  take  place  during  puberty  are 
marked  by  both  external  and  internal  manifestations;  by 
both  physical  and  mental  development.  The  outer 
physical  signs  are  the  swelling  of  the  breasts,  the  widen- 
ing of  the  pelvis,  the  enlargement  of  the  thighs,  and  the 
growth  of  hair  upon  the  pubes.  The  mental  develop- 
ment iu  characterized  by  the  desire  for  change,  the  long- 
ing to  accomplish  something,  the  oncoming  of  doubts, 
and  the  general  assertion  of  individuality.  The  inner 
physical  change  consists  in  the  growth  and  development 
of  the  two  organs  essential  to  woman,  namely,  the  ovary 
and  the  uterus.  With  this  development  come  the  func- 
tions of  ovulation  and  menstruation. 

OvTiLATiON. — Under  ovulation  let  us  consider  the  phe- 
nomena which  take  place  in  the  ovary  and  which  include 
the  maturing  of  the  ovum,  the  bursting  of  the  vesicle 
which  contains  it,  and  the  departure  and  migration  of  the 
ovum. 

The  Graafian  vesicles,  which  until  puberty  form  a  uni- 
form, smooth  layer  in  the  ovary,  begin  with  the  develop- 
ment of  this  organ  to  assume  a  different  appearance. 
Instead  of  growing  uniformly  as  before,  a  few  of  the 
vesicles  make  a  much  more  rapid  growth  than  the  others, 
and  finally  one  becomes  even  more  active  than  these  and 
develops  until  it  reaches  the  size  of  a  hazelnut  and  has 
forced  itself  through  the  ovigenetic  layer  to  the  epithelial 
surface  With  the  distention  of  the  vesicle  the  walls 
become  thinner  and  finally  burst,  liberating  the  ovum 
which  is  forced  into  the  pavilion  of  the  Fallopian  tube 
The  tube  being  applied  to  the  vesicle  at  tlie  moment  of 
its  bursting,  the  ovum  when  expelled  enters  the  pavilion 
and  is  carried  by  the  tube  to  the  uterus  by  a  continuous 
current  of  serous  fluid  set  up  by  the  cilia  which  line  the 
tube  and  by  the  peristaltic  contractions  of  the  tube  itselt. 
If  for  any  reason  tlie  ovum  when  expelled  does  not  enter 
the  pavilion,  it  enters  the  abdominal  cavity  and  is  lost; 
or  if  fertilized,  it  may  cause  extra-uterine  pregnancy. 
The  iourney  from  the  pavilion  of  the  Fallopian  tube  to 
the  uterus  occupies  from  twelve  to  fifteen  days.  Ovula- 
tion may  or  may  not  be  coincident  with  menstruation; 
while  it  is  usually  so,  instances  of  intermenstrual  ovula- 
tion are  not  unknown.  However,  ovulation  begms  with 
puberty  and  ends  with  the  menopause,  being  probably 
suspended  during  pregnancy  and  lactation,  a,lthough  the 
not  infrequent  cases  of  pregnancy  occurring  during  lacta- 
tion would  seem  to  disprove  the  latter.  _  The  two  ovaries 
supply  tlie  ova  alternately,  excepting  in  occasional  in- 
stances when  one  ovary  may  furnish  several  successively 
Although  ovulation  is  spontaneous  and  results  iiom  a 
congestion  in  the  Graafian  follicles,  it  mf  J  ^^e  ^fEected 
and  augmented  by  the  presence  of  the  male  and  maj  be 
precipitated  by  copulation.  .         ^;„„u„^o.„ 

Menstruation  -Menstruation  is  a  penodic  discharge 
of  blood  from  the  uterus  and  Fallopian  tubes.  "  '^  Pe^ 
riodic,  occurring  every  twenty-eight  days  or,  according 
to  Dubois  and  Courtv,  thirty  days),  ajid  lasting  pnly  dui- 
ing  the  term  of  a  woman's  sexual  activity,  i.e.,  irom 
puberty  to  the  menopause. 


The  child-bearing  period  may  be  divided  into  men- 
strual cycles,  each  of  which  is  subdivided  into  periods 
each  occupying  a  given  portion  of  the  cycle  and  each 
following  the  other  in  regular  sequence,  Marshall  names 
these  stages  the  constructive,  destructive,  reparative,  and 
quiescent  stages. 

1.  The  Constructive  Stage.  During  this  stage  the 
uterus  is  prepared  for  the  reception  of  the  ovum  by  a 
swelling  of  the  mucous  membrane.  This  swelling  is 
caused  by  a  growth  of  the  connective  tissue  and  a  filling 
up  of  the  veins  and  capillaries  with  blood.  Just  why 
the  mucous  membrane  swells  in  this  way  is  not  known, 
but  the  swelling  is  so  marked  that  it  doubles  or  trebles 
the  thickness  of  the  membrane.  Then  by  a  diapedesis 
through  the  capillaries,  perhaps  assisted  by  a  bursting  of 
the  capillary  walls,  blood  passes  into  the  connective-tis- 
sue spaces  below  the  mucosa.  The  mucous  membrane 
becomes  thick,  swollen,  dark  in  color,  and  very  soft,  and 
the  uterine  glands  are  lengthened.  The  superficial  layer 
remains  for  the  most  part  intact.  A  fatty  degeneration 
of  the  epithelium  follows  the  diapedesis  and  with  the 
bursting  of  the  capillaries  the  blood  and  epithelial  cells 
pass  out.  This  stage  occupies  about  a  week,  and  when 
conception  does  not  occur  is  followed  by  the  second 
stage. 

3.  The  Destructive  Stage.  This  stage  is  the  result  of 
the  active  changes  of  the  constructive  period.  During 
this  time  the  degenerated  material  is  carried  off  and 
brings  about  the  menstrual  flow.  After  five  days  the 
third  stage  follows. 

3.  The  Reparative  Stage.  Now  sets  in  the  reparation 
of  tissue  broken  down  by  the  previous  stages.  This  is 
done  by  a  process  of  growth  from  below  and  continues 
for  about  four  days. 

4.  The  Quiescent  Stage.  This  is  the  period  of  rest  oc- 
cupying the  remaining  twelve  or  fourteen  days  of  the 
cycle. 

The  Tlieory  of  Menstruation. — Just  what  causes  the 
phenomenon  of  menstruation  is  not  definitely  decided, 
but  that  there  is  a  positive  relation  between  ovulation  and 
menstruation  can  scarcely  be  doubted.  Sigismund,  LO- 
wenhardt,  and  Reichert  believed  that  menstruation  oc- 
curred because  the  ovum  just  previously  discharged  had 
not  been  impregnated  and,  therefore,  the  uterine  mucosa 
could  not  continue  its  development;  instead,  it  under- 
went degeneration,  accompanied  by  bleeding  from  the 
mucosa.  Hirst  attributes  menstruation  to  a  nervous  in- 
fluence proceeding  from  the  sympathetic  ganglia  in  the 
lower  abdomen  stimulating  and  congesting  the  sexual 
organs.  Jdwett  names  ovulation  as  the  cause  of  men- 
struation. Fflilger  considers  that  the  "  constant  growth 
of  the  ovarian  cells  and  the  consequent  swelling  of  the 
ovary  subject  the  ovarian  nerve  fibres,  and  through 
them  the  spinal  cord,  to  a  constant  slight  stimulation. 
Through  the  summation  of  the  stimuli  within  the  cord 
a  reflex  dilatation  of  the  vessels  in  the  genital  organs  is 
produced ;  the  excessive  blood  supply  leads  in  turn  to  a 
tumefaction  of  the  uterus  and  frequently  to  the  ripening 
of  a  Graafian  follicle.  Bleeding  follows,  and  at  the  same 
time,  or  slightly  later,  the  rupture  of  the  follicle  occurs. 
The  menstrual  flow  and  ovulation  are  therefore  two 
phenomena  conditioned  by  the  same  cause,  namely,  the 
menstrual  congestion,  yet  either  may  occur  without  the 
other."  Most  recent  writers  agree  that  ovulation  and 
menstruation  are  in  the  main  independent  and  may  or 
may  not  occur  simultaneously;  that  the  growth  of  the 
uterus  and  its  mucosa  is  a  preparation  for  the  reception 
of  the  fertilized  ovum.  If  an  ovum  is  fertilized  and 
carried  to  the  uterus,  it  attaches  itself  to  the  inner  wall, 
usually  near  the  fundus ;  pregnancy  follows  and  the  mu- 
cosa is  not  shed.  If,  however,  fertilization  is  not  ac- 
complished, the  decidua  is  shed  as  the  decidua  men- 
strualis  in  the  menstruation  which  follows. 

Inasmuch  as  the  uterus  during  the  constructive  stage 
is  best  prepared  to  receive  the  ovum,  it  cannot  be  tortne 
ovum  discharged  at  the  time  of  the  accompanying  men- 
struation, as  it  requires  at  least  a  week  for  the  passage  of 
the  ovum  from  the  ovary  to  the  uterus.     Marshall  and 
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cithers  conclude  that  menstruation  relates  to  an  ovum 
^discharged  from  the  Graafian  follicle  at  the  preceding 
period  rather  than  to  that  of  the  same  period. 

First  Appearance  of  Menstruation. — The  catamenial 
"flow  is  not  in  general  of  sudden  appearance,  but  is  pref- 
aced by  a  monthly  swelling  and  tenderness  of  the  breasts, 
a  feeling  of  general  lassitude  and  headache,  usually  ac- 
companied by  a  white  mucous  discharge.  The  actual 
establishment  of  menstruation  may  not  take  place  for 
several  months  after  tlie  first  symptoms  and  may  even 
then  be  irregular,  appearing  one  month  and  failing  for 
several,  then  reappearing.  This  is  not  abnormal.  After 
the  thorough  establishment  of  the  function,  its  failure  to 
occur  marks  either  pregnancy  or  a  patliological  condi- 
tion. 

Tlie  symptoms  preliminary  to  menstruation  may  be 
observed  as  early  as  the  tenth  year  of  age,  and  the  menses 
proper  may  appear  between  the  ages  of  twelve  and  six- 
teen,— the  average  age  being  fourteen  years.  It  is  not 
xinusual,  however,  to  find  cases  of  earlier  menstruation  or 
to  find  it  delayed  to  the  twentieth  or  even  to  the  twenty- 
lif th  3fear. 

The  time  of  the  first  appearance  of  the  menstrual  flow 
3s  influenced  by  race,  climate,  social  conditions,  and  he- 
reditary and  individual  peculiarities.  In  general,  girls  in 
Tvarm  climates  menstruate  earlier  than  those  in  cold  cli- 
iraates,  and  those  of  the  city  earlier  than  girls  of  the  coun- 
try; while  laboring  women  menstruate  earlier  in  life 
"than  women  of  tlie  leisure  class.  Any  condition  which 
ex  4es  the  genital  instinct  liastens  tlie  time  of  menstrua- 
tion. Hirst  states  that  in  Hungary,  the  three  races — 
Slavonic,  Magyar,  and  Jewish  races — living  in  the  same 
«limate,  menstruate  at  respectively  sixteen,  fifteen,  and 
thirteen  years  of  age.  The  girls  of  Lapland  menstruate 
at  eighteen,  while  in  those  of  Egypt  the  function  is  estab- 
lished at  the  age  of  ten  years. 

Menstrual  Symptoms. — Menstruation  is  accompanied 
lay  certain  local  and  reflex  symptoms.  For  one  or  two 
days  previous  to  menstruation  the  individual  feels  a  spe- 
■eial  sensitiveness  and  nervous  excitation  accompanied 
33y  headache  and  a  general  feeling  of  fulness  in  the  ab- 
■domen,  all  of  which  symptoms  are  relieved  by  the  begin- 
-ning  of  the  flow. 

Owing  to  the  increased  weight  of  the  uterus  and  its 
congested  condition,  a  feeling  of  weight  and  pressure  is 
■"experienced  in  the  pelvic  region  during  the  flow.  Dur- 
ing the  first  few  days  of  the  period  women  are  likely  to 
lie  nervously  sensitive  to  noise  and  worry,  and  predis- 
'posed  to  mental  depression.  Women  of  hysterical  or 
■epileptic  tendency  are  liable  to  outbreaks  at  this  time 
if  at  no  other.  The  skin  shows  a  greater  degree  of 
pigmentation,  noticeable  in  the  discoloration  about  tlie 
«yes  and  blotches  upon  the  face.  The  skin  also  becomes 
congested  and  may  break  out  into  pimples  and  fever 
sores. 

A  not  infrequent  accompaniment  of  the  catamenial 
flow  is  turgescence  of  the  breasts,  swelling  of  the  thyroid 
.and  parotid  glands  and  tonsils.  There  is  indeed  a  pro- 
found physiological  change  of  which  the  uterine  condi- 
tion seems  to  be  but  a  part.  According  to  Hirst  the  tem- 
perature is  higher  by  0.5°  C,  while  the  observations  of 
-Giles  seem  to  indicate  that  the  maximum  temperature  is 
attained  two  days  before  menstruation,  followed  by  a 
sudden  drop  on  the  day  preceding  the  flow. 

Chanieter  of  tlie  Discharge. — There  are  three  distinct 
stages  of  the  flow  during  each  of  which  the  character  of 
the  flow  shows  certain  peculiarities.  The  first  discharge 
is  composed  of  blood  largely  mixed  with  mucus,  which 
gives  it  a  slimy  consistence.  It  contains  also  epithelial 
cells  from  the  broken-down  membrane  of  the  uterus  and 
tube,  together  with  a  glandular  discharge,  and  possesses  a 
strong  odor.  During  the  second  stage  the  blood  is  almost 
pure,  being  brighter  in  color  and  very  slightly  slimy.  The 
"  third  stage  is  marked  by  the  smaller  number  of  blood 
globules,  the  reappearance  of  mucus,  and  the  absence  of 
epithelial  cells.  Occasionally  a  woman  will  have  a  dis- 
charge of  almost  pure  blood  following  the  third  stage, 
but  this  is  unusual. 


Menstrual  blood  is  alkaline  in  reaction,  dark  in  color, 
and  should  not  clot. 

(Quantity  and  Duration  of  Discharge. — It  is  difficult  to 
measure  accurately  the  amount  of  fluid  discharged  dur- 
ing the  menses.  It  is  estimated  variously  by  diflierent 
authorities  at  from  four  to  six  ounces;  from  three  to 
eighteen  ounces ;  and  from  four  to  eight  ounces.  From 
these  varying  quantities  it  is  safe  to  conclude  that  the 
average  monthly  discharge  is  from  five  to  six  ounces. 
The  quantity  is  more  usually  measured  by  physicians  by 
the  number  of  napkins,  more  than  three  napkins  a  day 
being  considered  excessive. 

There  is  considerable  variation  in  the  duration  of  the 
flow.  In  some  women  it  does  not  exceed  two  days,  in 
others  four,  while  in  a  large  number  it  lasts  five,  six,  or 
even  seven  days.  Ordinarily  it  lasts  from  three  to  six 
days,  varying  with  the  individual.  The  greatest  amount 
of  blood  is  lost  during  the  first  three  days,  the  quantity 
then  gradually  decreasing  until  it  ceases  entirely. 

Cessation  of  Discharge. — The  period  of  menstruation 
extends  over  about  thirty  years,  varying  greatly  in  indi- 
viduals. As  the  age  of  puberty  may  be  any  time  from 
ten  to  twenty,  so  the  menopause  may  be  any  time  from 
thirty  to  eighty.  These  are,  however,  extreme  figures, 
the  average  being  between  forty-five  and  fifty.  Women 
wlio  menstruate  early  are  likely  to  reach  their  climacteric 
late ;  while  those  who  mature  late  will  probably  cease  to 
menstruate  early.  The  cessation,  like  the  establishment 
of  menstruation,  is  in  general  a  gradual  change.  The 
first  symptom  of  the  menopause  is  an  irregularity  of  the 
flow.  It  may  cease  for  a  few  months  and  be  followed 
by  sevei'al  months  of  regularity,  when  it  may  again 
cease.  Tlie  irregularity  of  the  occurrence  of  the  men- 
strual flow  may  extend  over  six,  nine,  or  twelve  months 
until  the  final  cessation.  There  is  also  usuall}"^  an  irreg- 
ularity in  the  duration  of  the  periods  and  in  the  quantity 
of  the  menstrual  discharge  at  the  different  periods.  The 
most  marked  symptoms  of  the  menopause  are  the  accom- 
panying congestion  of  other  than  the  genital  organs, 
namely,  the  head,  liver,  and  lungs.  Women  complain  of 
dizziness,  flashes  of  heat,  and  mental  depression.  The 
sexual  life  seems  to  be  especially  active  just  before  the 
cessation  of  the  menstrual  flow,  and  it  is  not  uncommon 
for  women  who  have  not  conceived  for  years  to  become 
pregnant  at  this  time. 

With  the  cessation  of  the  flow  there  is  an  atrophy  of 
the  genital  organs.  First  the  ovary,  then  the  uterus  de- 
creases in  size  and  atrophies,  sometimes  disappearing  en- 
tirely. The  labia  majora  lose  their  fulness,  the  hair  of 
the  pubes  turns  white  and  falls,  the  breasts  shrivel,  and 
the  individual  loses  those  physical  characteristics  which 
are  essentially  feminine. 

It  is  possible  for  menstruation  to  be  regular  through  an 
entire  pregnancy,  but  this  is  very  unusual. 

Comparative  Physiology. — For  years  it  was  thought  that 
the  menstrual  function  was  one  peculiar  to  the  human 
female  and  that  its  counterpart  did  not  exist  in  the  lower 
animal  world.  So  long  as  this  hypothesis  was  accepted, 
it  was  difficult  to  account  for  this  function  In  women. 
All  important  observations  along  this  line  in  recent  years 
point  to  the  fact  that  menstruation  Is  but  the  analogue 
of  "  rut "  or  "  heat "  in  the  female  of  the  lower  animals. 
With  this  difficulty  settled,  there  is  no  more  mystery 
regarding  the  necessity  for  this  function,  and  we  have 
to  deal  simply  with  a  highly  developed  reproductive 
phenomenon  inherited  from"  the  remote  ancestors  of 
man. 

In  the  lower  animals  in  their  native  state  there  are  cer- 
tain breeding  seasons  specially  favorable  to  reproduction, 
the  season  varying  with  the  latitude.  Domestication  has 
made  many  changes  in  the  sexual  habits  of  the  lower  ani- 
mals, which  now  have  more  frequent  periods  of  repro- 
ductive activity.  The  lower  the  animal  in  the  scale  of 
life,  the  fewer  are  the  points  of  resemblance  between  the 
•"heat"  and  menstruation,  and  conversely,  the  higher  In 
rank  the  more  numerous  are  the  likenesses  between  the 
two.  In  the  domestic  monkey,  cow,  mare,  buffalo,  zebra, 
and  hippopotamus,  if  impiegnation  be  prevented,  the 
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periods  of  "  heat "  occur  witli  regularity,  at  intervals  of 
four  weeks.  During  these  periods  the  auimals  show 
a  nervous  excitability,  a  swelling  of  the  genital  organs 
a  desire  for  copulation,  and  a  uterine  discharge  This 
•discharge  is  scanty,  contains  mucus  and  blood,  and  the 
proportion  of  blood  increases  as  the  scale  of  animal  life 
is  ascended. 

In  dogs  the  phenomenon  is  quite  similar  to  that  of  the 
human  female.  There  is  the  same  congestion  of  the  ute- 
rine mucous  membrane  and  the  same  rupture  of  the  capil- 
laries, but  it  is  thought  that  the  epithelium  is  not  actu- 
ally shed.  In  monkeys  the  process  is  still  more  like  the 
human  menstruation,  lleape,  in  his  observations  upon 
mor;keys,  has  found  that  some  monkeys  menstruate  dur- 
ing the  non-breeding  period.  He  calls  attention  also  to 
the  fact  that  in  far  northern  countries  women  do  not 
menstruate  during  the  winter  months. 

It  has  also  been  shown  that  while  there  is  now  no  spe- 
cial-breeding season  among  human  beings,  there  is  still  in 
general  a  greater  tendency  to  fecundity  in  the  spring. 
According  to  statistics  the  largest  number  of  human 
births  falls  in  February  following  conceptions  in  May 
and  June.  The  largest  number  of  conceptions  in  Swe- 
den occur  in  June ;  in  Holland  and  France  they  occur  in 
May  and  June;  while  in  Greece  the  greatest  number  of 
conceptions  falls  in  April. 

As  we  travel  south  the  spring  is  earliei-  and  the  great- 
est number  of  conceptions  is  also  earlier. 

The  large  amount  of  blood  in  the  menstrual  flow  has 
(  been  accounted  for  in  part  bj'  social  and  marital  condi- 
tions and  largely  by  the  erect  position  assumed  by  the 
liuman  species. 

37(6  Relation  of  Menntruation  to  Lactation. — During 
the  congestive  period  of  menstruation,  a  change  is  noticed 
in  the  mammary  glands  of  many  nulliparous  women. 
The  nipple  becomes  erected  and  congested,  secreting  a 
yellowish  discharge,  the  area  surrounding  the  areole  dark- 
ens and  the  veins  become  prominent.  Frequently  the 
condition  is  scarcely  if  at  all  to  be  distinguished  from  that 
of  the  breasts  of  pregnant  women  during  the  first  three 
months. 

Menstruation  is  usually  re-established  in  primiparae 
about  the  sixth  month  after  delivery.  During  the  second 
lactation  it  reappears  about  the  eighth  or  twelfth  month, 
and  during  the  third  or  fourth  lactation  menstruation 
seldom  occurs.  The  recurrence  of  menstruation  does  not 
necessarily  suggest  a  cessation  of  nursing,  although  the 
quality  of  the  milk  is  sometimes  impaired. 

Jeanneite  Winter  Hall. 

MENTHIODOLisa  mixture  of  four  parts  of  menthol 
with  one  of  iodol,  fused  together  and  moulded  into  cones 
and  sticks.  It  is  rubbed  over  a  neuralgic  area,  or  on  the 
foiehead  for  headache.  W.  A.  Bastedo. 

MENTHOL.— (CoH.aOH).  A  stearopten  (having  the 
characters  of  a  secondary  alcohol)  obtained  from  the 
official  oil  of  peppermint,  or  from  Japanese  or  Chinese 
oil  of  peppermint  (from  Mentha  arvensis  De  C,  vars.  pi- 
perascens  and  glabi'ata  Holmes).  It  is  separated  from 
these  oils  by  the  action  of  cold.  The  enormous  extent  to 
which  this  substance  has  been  adulterated  renders  atten- 
tion to  the  following  official  description  a  matter  of  im- 
portance. 

Colorless,  acicular,  or  prismatic  crystals,  havmg  a 
strong  and  pure  odor  of  peppermint,  and  a  warm,  aro- 
matic taste,  followed  by  a  sensation  of  cold,  when  air  is 
drawn  into  the  mouth. 

Menthol  is  only  slightly  soluble  in  water,  but  imparts 
to  the  latter  its  odor  and  taste.  It  is  freely  soluble  m 
alcohol,  ether,  chloroform,  carbon  disulphide,  or  glacial 

It  melts  at  43°  C.  (109.4°  F.)  to  a  colorless  liquid,  boils 
at  212°  C.  (413.6°  F.),  and  volatilizes  slowly  at  the  ordi- 
nary temperature.  „ 

When  it  is  triturated  with  about  an  equal  weight  ot 
camphor,  thymol,  or  chloral  hydrate,  the  mixture  be- 
comes liquid. 


Its  alcoholic  solution  is  neutral  to  litmus  paper,  and 
deviates  polarized  light  to  the  left. 

If  a  little  menthol  be  heated  in  an  open  capsule,  on  a 
water-bath,  it  should  gradually  volatilize  without  leav- 
ing any  residue  (absence  of  wax,  paraffin,  or  inorganic 
substances). 

If  a  few  crystals  of  menthol  be  dissolved  in  1  c.c.  of 
glacial  acetic  acid,  and  then  three  drops  of  .sulphuric  acid 
and  one  drop  of  nitric  acid  be  added,  no  green  color  should 
be  produced  (absence  of  thymol). 

Most  of  the  menthol  of  commerce  is  the  Japanese  vari- 
ety. The  surface  is  usually  moistened  with  retained  oil. 
Wlien  brought  in  contact  with  the  tissues  it  acts  as  a  local 
vascular  stimulant  and  produces  a  sensation  of  heat  and 
burning.  When  its  application  is  prolonged,  it  deadens 
the  sensibility  of  the  nerve  terminals  and  acts  as  an  an- 
esthetic. This  local  effect  may  be  very  marked  but  it 
does  not  produce  any  corrosive  action.  When  adminis- 
tered internally  it  is  a  diffusible  stimulant,  increasing  the 
vascularity  and  tone  of  the  mucous  membrane.  Its  stim- 
ulant action  extends  to  the  general  circulation,  increasing 
the  force  of  the  heart's  action  and  improving  the  vascu- 
lar tension.  Menthol  is  also  an  active  antiseptic,  but  is 
not  available  for  ordinary  use  on  account  of  its  insolubil- 
ity in  water. 

As  a  local  application  menthol  is  of  service  in  neural- 
gia, myalgia,  pruritus,  and  other  painful  affections.  It 
may  be  applied  in  its  pure  state  in  the  form  of  cones ;  or 
as  an  ethereal  or  alcoholic  solution,  in  strength  varying 
from  fen  to  fifty  per  cent.  Its  combinations  with  other 
analgesics,  as  chloral  and  camphor,  are  very  valuable  for 
all  superficial  neuralgias. 

It  is  rarely  administered  internally  except  for  its  local 
stimulating  and  antiseptic  action  upon  the  stomach  and 
intestines.  It  has  been  given  for  atonic  conditions  ac- 
companied by  much  flatulence.  As  an  anti-emetic  it 
has  Ijeen  recommended  particularly  in  the  vomiting  of 
pregnancy.  The  dose  for  internal  use  is  from  half  a  grain 
to  three  grains,  which  may  be  administered  in  cachets,  or 
in  solution  in  oil  or  spirits.  The  following  combinations 
form  a  permanent  mixture :  menthol,  3  ij. ;  alcohol,  §  i. ; 
glycerin,   §  i. ;  syrup,   §  i. 

Menthol  has  received  much  attention  in  the  treatment 
of  nasal  and  pulmonary  affections,  on  account  of  its  local 
action.  A  few  crystals  warmed  in  a  vessel  may  be  in- 
haled, or  a  few  drops  of  a  concentrated  solution  may  be 
evaporated  and  inhaled.  Eucalyptol,  thymol,  resorcin, 
and  many  similar  drugs  may  be  combined.  As  it  vapo- 
rizes at  109°  F.  it  is  easily  employed  by  means  of  an  in- 
haler placed  in  hot  water.  Solutions  in  oil  or  ether  may 
be  applied  directly  to  the  mucous  membrane  of  the  nose 
or  throat.  In  this  way  it  has  been  recommended  in  hay 
fever  and  in  laryngeal  phthisis.  A  five-  or  ten-per-cent. 
solution  should  be  commenced  with.  In  pulmonary 
phthisis  its  intratracheal  use  has  been  adopted,  one 
drachm  of  a  ten-  or  twelve-per-cent.  solution  in  oil  being 
introduced  into  the  trachea  twice  daily.  Its  application 
has  also  been  advised  in  the  treatment  of  diphtheria. 

Beaumont  Small. 

MENTHOL-IODOL  is  iodol  containing  one  per  cent,  of 
menthol.  IF.  A.  Bastedo. 

MENTHOPHENOL  is  a  thick,  transparent  fluid  made 
by  triturating  one  part  of  phenol  with  three  parts  of 
menthol.  It  is  an  antiseptic,  and  locally  somewhat  anaes- 
thetic to  ulcers  and  burns,  and  has  been  used  as  a  counter- 
irritant.  Fifteen  drops  in  a  glass  of  warm  water  makes 
an  antiseptic  wet  dressing  or  mouth  wash. 

W.  A.  Bastedo. 

MENTONE  (MENTON),  FRANCE.— Of  the  famed  win- 
ter health  resorts  of  the  beautiful  Western  Riviera,  Men- 
tone  is  perhaps  the  most  typical  as  well  as  one  of  the 
most  attractive.  It  is  five  miles  east  of  Monaco  and  fif- 
teen (by  rail)  from  Nice.  Like  all  the  Riviera  resorts, 
Mentone  consists  of  a  narrow  strip  of  land  on  the  coast 
shut  in  by  encircling  mountains,  rising  higher  and  higher 
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as  they  recede  from  the  sea.  It  occupies  the  projecting 
central  point  of  a  shallow  bay  formed  by  Cap  S.  Mar- 
tin, on  the  west,  and  Cap  de  la  Murtola,  or  Mortola  Point, 
on  the  east.  "  Prom  cape  to  cape  this  bay  is  about  four 
miles  across,  and  has  a  southeasterly,  aspect. "  The  pro- 
jecting ridge  upon  which  the  town  is  built  divides  this 
bay  into  two  lesser  bays,  the  east,  which  is  the  smaller, 
and  the  west.  The  climatic  characteristics  of  these  two 
portions  of  Mentone,  the  east  and  the  west  bays,  differ 
materially,  principally  on  account  of  the  position  of  the 
mountains.  In  the  eastern  bay  portion  the  mountains 
and  hills  come  very  close  to  the  shore,  leaving  scarcely 
any  room  for  the  town,  which  "  consists  of  little  more 
than  a  road  and  a  row  of  houses  and  hotels  squeezed  in 
between  the  base  of  the  mountains  and  the  seashore." 
Moreover,  there  are  no  considerable  valleys,  bringing 
cool  air  down  from  the  mountains,  as  is  the  case  in  the 
western  bay  portion.  In  consequence  of  this  topograph- 
ical difference  the  temperature  of  the  east  bay  is  several 
degrees  higher  than  that  of  the  western  bay.  In  this 
latter  portion  tlie  mountain  wall  is  about  three  miles  dis- 
tant from  the  town,  permitting  a  greater  extent  inland 
for  the  houses.  There  are  also  spurs  running  down  to 
the  coast  at  right  angles  to  the  mountains  forming  val- 
le3's,  of  which  there  are  three  principal  ones.  From  this 
it  follows  that  the  shelter  is  less  perfect,  there  is  more 
wind,  and  the  temperature  is  lower  than  in  the  east  bay. 
"  Mentone's  capabilities  as  a  health  station  are  not  a  little 
augmented  by  this  provision  of  two  varieties,  two  modi- 
fications, of  the  Riviera  climate  within  a  radius  of  less 
than  a  mile ;  and  a  knowledge  of  the  points  of  contrast 
between  these  east  and  west  bay  climates  is  necessary  in 
selecting  the  place  of  residence  for  an  invalid. 

In  the  side  valleys,  before  mentioned,  grow  luxuri- 
antly the  orange  and  lemon,  interspersed  with  figs,  olives. 


trict  are  the  two  great  resorts  for  visitors,  tlie  "Prome- 
nade du  Midi "  skirting  the  sea,  and  the  "  Jardin  Public." 
Here  from  eleven  to  two  o'clock  the  invalids  and  their 
friends  take  their  sun  and  air  bath,  fanned  by  the  mid- 
day sea  breeze  which  frequently  blows.  The  old  town 
in  the  east  bay  is  picturesque  with  its  winding  and  nar- 
row streets.  "  The  Mentonian  amphitheatre  is  virtually 
a  great  natural  hothouse;  the  east  bay  is  the  warmer 
half  of  the  hothouse ;  the  eastern  portion  of  the  east  bay, 
the  district  called  Les  Cures,  is  the  warmest  corner  of  all " 
(Richards).  The  population  of  Mentone  is  94,000,  large- 
ly augmented  by  the  winter  visitors.  There  are  abun- 
dant and  excellent  accommodations  of  varying  prices, 
though  as  a  rUle  the  Riviera  is  rather  expensive.  The 
drainage  is  very  good,  and,  so  far  as  the  writer's  experi- 
ence goes,  so  is  the  water  supply.  All  the  visitor's  and 
invalid's  wants  can  be  well  supplied  at  Mentone;  there 
are  good  shops,  good  doctors  and  dentists,  and  several 
English  churches.  The  excursions  about  Mentone  are 
most  attractive  and  varied,  and  can  be  made  either  by 
carriage  or  afoot.  "  The  best  walks  and  drives  are  those 
along  the  coast  extending  from  Cape  St.  Martin  to  the 
Italian  frontier. "  Mentone  can  be  reached  from  London 
in  twenty-eight  hours,  and  from  Paris  in  nineteen  and  a 
half. 

The  characteristics  of  the  Mentone  winter  climate  are 
thus  summarized  by  Dr.  Benfiet,  who  spent  many  years, 
there :  "  Absence  of  frost,  prevalence  of  northerly  winds, 
moderate  dryness  of  the  atmosphere,  complete  absence 
of  fog,  paucity  of  rainy  days,  clearness  and  blueness  of 
sky,  general  heat  and  brilliancy  of  sun,  cool  night  tem- 
perature, a  bracing  coolness  of  the  atmosphere  generally, 
and  a  mean  difference  of  12.8°  P.  only  between  the  day 
maximum  and  the  night  minimum." 

The  meteorological  table,  on  the  following  page,  from. 


FIG.  3334.— Mentone ;  tlie  Soutliern  Promenade. 


and  many  other  trees  and  shrubs  of  a  semitropical  nature. 
The  time  to  see  nature  in  her  most  luxuriant  garb  is  un- 
fortunately when  the  "season "  is  over,  in  the  late  spring 
and  early  summer.  The  writer,  on  a  visit  in  June  to  this 
place,  found  a  deserted  village  so  far  as  visitors  were  con- 
cerned, but  nature  at  her  best,  resplendent  in  the  beau- 
ties of  a  semitropical  vegetation.     In  the  west-bay  dis- 
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the  article  on  Mentone  by  Dr.  Richards  in  the  former  edi- 
tion of  the  Handbook  gives  various  climatic  data. 

The  average  temperature  at  IMentone,  from  October  to 
May  inclusive,  is  55.5°  F.  In  the  east  bay  it  is  56.25° 
F. ;  in  the  west  bay  it  is  54.86°  F.  The  absolute  mini- 
mum temperature  at  Mentone  during  ten  consecutive 
winters,  according  to  Dr.  Yeo  ("  Climate  and  Health  Re- 
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Meteorological  Table  of  Monthly  Means  for  Mentone.     (Pkom  Spar1«'  "Riviera.") 


Authority  and  Number  o£  Years. 


Mean  temperature  of  West  Bay,  Freeman,  1863-66 

Mean  temperature  of  "West  Bay,  Andrews,  1873-78        

Mean  temperature  of  East  Bay,  Farina  and  Castillon,'  1861-77  "  " 

Mean  Maxima,  Andrews,  1873-78 

Mean  minima,  Andrews,  1873-78 

Mean  dally  range,  ii'reeman,  1863-68 '.'.] 

Barometer,  Freeman,  1863-65 ' . ' 

Relative  humidity.  Freeman !!.!!.! 

Rainfall,  Freeman  and  Andrews,  1863-66  and  1873-78  !,!!!!.!!!" 
Highest  fall  in  each  month  (corresponding  period) ...!!!!!!!!!" 

Lowest  fall  in  each  month  (corresponding  period) 

Rainy  days  (corresponding  period) 

Rainy  days,  De  Brea,  1851-60 

Very flne  days,  De  Br^a,  1851-60 ',... 

Very  flne  days.  Freeman  and  Stlege,  1863-68,  and  Sparks,  1875-78 

Calm  days,  Stiege,  1863-68 

Windy  days,  Stiege,  1863-68 


I 


16. 


,7 

,84 

,0* 

,37* 

,52 

.65 

.0 

.0 

1 


57.3 

5i.l 

55.3 

61.91 

46.38 
9.9 

29.91 

75.0* 
3.738 
6.94 
1.05 

10.1 
9.4 

15.4 

15.0 

22.0 
8.0 


51.7 

49.68 

50.55 

58.01 

41.51 

9.2 
30.06 
72.0* 

3.4758 

7.93 
.12 

7.25 

5.9 
19.5 
15.6 
23.0 

8.0 


49.2 

49.05 

49.9 

57.51 

40.63 

10.5 

30.03 

72.0+ 

1.242 

2.17 
.03 

5.1 

7.9 
17.3 
14.8 
19.0 
12.0 


b< 


50.3 

48.63 

50.6 

57.39 

39.69 

11.4 

29.86 

70.0+ 

1.458 

3.26 
.31 

5.66 

5.5 
16.3 
15.0 
20.0 

8.0 


51.5 

50.71 

53.9 

59.38 

42.03 

11.8 

29.71 

74.0+ 

3.69S 

6.83 
.33 

9.55 

6.1 
17.7 
12.7 
18.0 
13.0 


58.6 

56.69 

58.7 

05.25 

47.97 

12.5 

30.01 

74.0+ 

3.2938 

6.8 
.09 

9.33 

7.3 
15.3 
15.0 


63.1 
65.76 


2.371 

3.9 

1.68 
11.0 

9.3 
15.4 


*Two  years. 


+  Three  years. 


t  Five  years. 


§  Eight  years. 


II  Four  years. 


sorts")  was  35.5°  F.  and  the  absolute  maximum  77°  F. 
The  mean  daily  range  of  temperature  was  found  to  be 
least  in  December,  9.3°,  ^nd  greatest  in  April,  12.5° 
The  average  rainfall  from  October  to  May  inclusive  is 
25.61  inches;  but  if  October  and  May  are  omitted,  it  is 
only  17.87  inches  for  the  remaining  six  months.  The  cor- 
responding number  of  rainy  days  is  63.8,  October  and 
May  included,  and  45.15  excluding  these  months.  Janu- 
ary and  February  have  the  smallest  amount  of  rainfall 
and  the  fewest  rainy  days.  October  is  the  wettest 
month.  "The  average  number  of  very  flne  days  for 
the  six  winter  months,  from  November  to  April  inclusive, 
seems  to  be  about  94. 5,  rather  more  than  fifteen  in  each 
month  "  (Dr.  Yeo).  The  number  of  fine  days  for  the  year 
— days  on  which  the  sun  shines  without  clouds — is  214; 
the  number  of  days  on  which  the  sun  shines  with  clouds 
is  45,  and  the  number  of  days  on  which  the  sun  does  not 
shine,  but  which  are  without  rain,  is  24.  The  relative 
humidity  for  the  year  is  between  70  and  72  per  cent.,  a 
little  higher  than  that  of  the  other  Riviera  resorts,  caused 
by  the  absence  of  the  dry  land  winds  which  are  shiit  off 
by  the  neighboring  elevations.  In  regard  to  the  winds, 
the  bete  noir  of  all  the  Riviera  resorts,  Mentone  enjoys 
greater  immunity  from  them  than  any  other  spot  on  this 
coast,  owing  to  its  better  protection.  The  northwest 
wind,  or  mistral,  is  less  common  than  at  some  other  points 
on  the  Riviera,  and  when  it  occurs  it  is  most  felt  on  the 
west  bay ;  while  the  east  bay  is  scarcely  touched  by  it. 
Although  the  pi-evailing  winter  winds  are  from  the  north, 
such  is  the  protection  from  the  mountains  round  about 
Mentone  that  they  are  not  felt  there,  and  do  not  touch  the 
Mediterranean  until  a  point  is  reached  several  miles  out 
from  shore.  "Of  other  winds,"  says  Burney  Yeo,  "the 
east  wind  is  felt  chiefly  along  the  shore,  and  shelter  from 
this  wind  can  always  be  obtained  in  the  walks  and  drives 
along  the  valleys  behind  the  west  bay.  South,  south- 
west, and  southeast  winds,  all  coming  across  the  sea,  have 
free  access  to  Mentone,  but  these  are  not,  as  a  rule,  cold 
winds,  although  they  may  blow  at  times  with  consider- 
able violence.  From  the  north  wind  it  is  completely  pro- 
tected. "  "  In  October  and  the  early  part  of  November 
says  Dr.  Bennet,  quoted  by  Richards,  "southwest  winds 
prevail,  bringing  the  heavy  autumnal  rams  Ihen  the 
north  winds  gain  the  upper  hand,  and  usually,  but  with 
occasional  temporary  exceptions,  reign  until  the  spring 
months,  March  and  April.  At  this  epoch  the  southwest- 
eriy  and  southeasteriy  winds  seem  to  have  the  ascen 
dancy,  giving  rise  to  the  gales  and  rams  of  March 
conclusion  Dr.  Richards  remarks  that  there  ^s  always 
wind  enough  for  health,  seldom  enough  to  cause  discom- 
fort; and  that  upon  the  occasions  when  too  strong  or  too 
chilly  a  wind  is  felt  along  the  shore  hue,  it  may  be  al- 
ways escaped  by  the  invalid  who  will  take  shelter  m  sonie 
one  of  the  torrent  valleys  openmg  mto  the  west  bay. 
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"  For  those, "  says  Dr.  Yeo,  "  who  especially  desire  warmthi 
and  shelter,  and  a  quite  indolent  life,  with  plenty  of  sun- 
shine, and  sun  heat,  and  who  like  to  live  close  to  the  sea, 
there  is  the  mild  and  sedative  climate  of  the  east  bay."' 
"  For  those,  on  the  other  hand, "  he  continues,  "  who  find 
an  advantage  from  a  more  bracing  air,  who  like  to  have 
the  sun  heat  tempered  by  cooling  winds,  who  cannot  feel 
at  ease  without  '  ample  space  and  room  enough  '  to  wan- 
der free  over  hill  and  valley,  or  who  are  irritated  by  the 
monotonous  beat  of  the  tideless  sea  against  the  shore, — 
for  those  there  is  the  west  bay  with  hotels  and  villas, 
some  on  the  seashore,  some  a  little  removed  from  it, 
some  .  .  .  far  removed  from  the  sea  and  high  up  on  tbe- 
hlUside." 

The  class  of  cases  for  which  the  climate  of  Mentone- 
can  be  recommended  comprises  those  who  require  a 
warm,  sunny  atmosphere,  and  who  do  best  in  mild  winter- 
weather  ;  the  aged,  weak,  sickly  children,  scrofula,  lar- 
yngeal diseases,  chronic  bronchitis,  gouty  and  rheumatic- 
affections,  anaemia,  convalescence  from  acute  disease,  and 
some  favorable  formsof  pulmonary  tuberculosis,  although' 
in  the  writer's  opinion,  as  expressed  in  the  article  upon 
Cannes  in  this  Handbook,  the  climate  of  the  Riviera  is 
not  the  most  favorable  one  for  the  arrest  or  cure  of  this, 
disease,  notwithstanding  the  conviction  of  Dr.  Bennet 
uttered  twenty -five  or  thirty  years  ago,  "  that  there  is  a 
greater  probability  of  the  disease  (consumption)  being 
arrested,  of  life  being  prolonged,  and  even  of  a  cure  being- 
eventually  effected  if  the  patient  can  winter  in  the  south 
than  if  he  remains  all  winter  in  the  north  of  Europe." 
Since  this  was  written,  however,  the  experience  at  Davos 
and  at  the  various  sanatoria  in  Germany  seems  to  have 
conclusively  demonstrated  that  the  systematic  use  of 
pure  cool  air  in  elevated  regions  produces  better  results 
than  mere  warm  moist  air  at  sea-level.  In  either  case, 
however,  as  Dr.  Bennet  himself  says,  climate  is  not  alone 
to  be  relied  on,  but  the  patient  must  be  under  constaiit 
and  judicious  medical  management.  When  such  medi- 
cal supervision  is  available,  and  particularly  if  it  is  ex- 
ercised in  a  sanatorium,  almost  any  climate  which  affords 
pure  air  and  plenty  of  sunshine  may  prove  beneficial  to 
the  patient.  It  is  said,  however,  that  the  climate  of 
Mentone  is  not  suited  to  certain  nervous  maladies  such 
as  epilepsy,  neuralgia,  and  the  violent  forms  of  hysteria. 

At  Usorbio,  near  Mentone,  is  a  winter  sanatorium, 
opened  in  October,  1900.  It  has  fifty -three  rooms  _  for 
patients,  and  tuberculous  subjects  of  various  nationalities 
are  treated  there.  Edward  0.  Otis. 
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MERAN  is  situated  in  the  Austrian  Tyrol,  about  forty- 
flve  miles  south  of  Innsbrucls  and  twelve  miles  north  of 
Botzen,  in  a  well-sheltered  valle}',  at  an  elevation  of 
about  1,100  feet  above  the  level  of  the  sea.  It  is  reached 
from  London,  via  Innsbruck-Botzen,  in  forty-four  hours. 
Tlie  population  is  3,000,  and  the  number  of  visitors  is 
10,000. 

Meran  is  a  liealtli  resort  of  a  threefold  character,  and 
has  three  distinct  seasons,  which,  combined,  embrace 
nearly  the  entire  year,  with  the  possible  exception  of  the 
mid-summer,  when  the  weatlier  is  sometimes  excessively 
hot.  The  three  varieties  of  treatment  practised  here  may 
with  advantage  be  considered  separately. 

A  AViNTBR  Health  Resort. — The  town  of  Meran, 
with  the  neighboring  villages  of  Obermais,  Untermais, 
and  Gratsch,  lies  in  the  beautiful  Etschthal,  well  pro- 
tected from  the  north,  east,  and  west,  and  exposed  only 
to  the  southerly  winds.  The  mean  annual  temperature 
is  about  54°  F.  It  is  colder  here  in  winter  than  it  is  in 
most  of  the  health  resorts  of  Southern  Europe,  but  the 
place  has  the  advantage  of  a  very  equable  temperature, 
and  of  a  very  unusual  number  of  clear  or  cloudless  days. 
Although  frost  and  snow  are  not  unknown,  the  cold  is 
never  intense  nor  of  long  continuance,  and  there  is  a 
great  deal  of  warm  sunshine.  The  valley  is  so  well  pro- 
tected from  tlie  cold  winds  that  the  invalids  and  other 
visitors  are  able  to  take  exercise  in  the  open  air  nearly 
every  day.  The  air,  in  addition  to  being  mild  and  of  an 
equable  temperature,  is  very  dry,  and  the  rainfall  is  com- 
paratively slight,  there  being  an  average  of  only  eleven 
rainy  days  during  the  winter.  The  following  table, 
arranged  rom  figures  given  by  Knauthe,  in  the  article 
on  Meran  in  "Eulenburg's  Real-Encyclopadie,"  shows 
the  average  temperature  for  the  fall  and  winter  months. 
These  temperatures  are  not  given  as  strictly  accurate,  but 
they  will  serve  to  indicate  approximately  the  winter 
climate  of  this  resort. 


'  September 

October.... 

November. 

December. 
. January  . . 

February  . 

March 


Morning. 


58.3° 

51.8 

37.2 

30 

29 

30 


).8°  F. 


60.f 

45.7 

37.2 

36 

40 

54.3 


Evening. 


64.4  -F. 

57.4 

37.4 

29 

29 

34.7 

45.5 


Vegetation  begins  again  in  February,  and  the  winter, 
strictly  speaking,  is  limited  to  the  three  months  of  No- 
vember, December,  and  January,  November  being  the 
only  one  in  which  the  weather  Is  at  all  apt  to  be  dis- 
agreeable. 

By  reason  of  the  climatic  advantages  just  enumerated, 
— viz.,  a  rather  cool,  bracing  atmosphere  combined  with 
equability  of  temperature,  plenty  of  warm  sunshine,  and 
absence  of  moisture — Meran  is  frequented  duiing  the  win- 
ter by  numbers  of  invalids  suffering  from  chronic  catar- 
rhal affections,  especially  those  accompanied  by  profuse 
mucous  expectoration  from  the  respiratory  passages.  As 
a  further  indication  it  may  be  mentioned  "that  invalids  of 
this  class  who  seem  to  derive  the  greatest  benefit  from  a 
stay  at  this  resort  are  those  of  a  scrofulous  diatliesis,  and 
of  a  languid  or  even  lazy  disposition.  Persons  suffering 
from  pulmonary  phthisis  in  its  early  stages  are  often 
much  benefited  by  a  winter  at  Meran,  but  a  residence 
here  is  said  to  be  contraindicated  for  those  in  whom  the 
tuberculous  process  has  advanced  to  softening  and  break- 
ing down  of  the  lung  tissue,  with  the  formation  of  cavi- 
ties. People  of  an  excitable,  nervous  temperament,  who 
are  suffering  from  insomnia  and  nervous  tension  caused 
by  overwork,  anxiety,  or  excesses  of  any  kind,  often  ex- 
perience a  great  amelioratioB  of  their  condition  during  a 


few  weeks  or  months  spent  in  the  mild,  dry,  equable  cli- 
mate of  this  valley.  The  winter  season  extends  from  the 
first  of  November,  the  end  of  the  grape-cure,  to  the  first 
of  April,  the  beginning  of  the  whey-cure  season. 

The  Whet  Cure. — Whey  is  made  from  cows'  and 
goats'  milk  chiefly.  It  consists  of  the  serum  of  the  milk 
remaining  after  the  separation  of  the  fat  and  casein,  and 
is  little  more  than  a  watery  solution  of  sugar  of  milk  and 
of  various  salts,  chiefly  chlorides  and  phosphates  of  so- 
dium and  potassium.  It  is  made  by  adding  rennet  to 
milk  warmed  to  a  proper  temperature,  and  precipitating 
the  suspended  casein  by  the  addition  of  a  small  amount 
of  albumen.  The  whey  used  at  Meran  is  prepared  at  a 
neighboring  village,  and  brought  thence,  every  morning, 
in  bottles  kept  in  warm  water  (from  97°  to  100°  P.)  so  as 
to  pj-event  the  temperature  of  the  whey  from  falling 
below  the  prescribed  degree  during  its  transportal.  The 
whey  is  dispensed  in  a  large  building  which  resembles  the 
Trinkhalle  or  pump-room  of  a  German  spa.  The  usual 
time  for  drinking  the  whey  is  from  six  to  eight  o'clock  in 
the  morning.  A  large  glass  is  taken  about  once  in  fifteen 
minutes  until  from  four  to  seven  have  been  consumed, 
the  drinkers  meanwhile  walking  about  slowly.  About 
an  hour  after  the  last  glass  has  been  drunk,  alight  break- 
fast, consisting  usually  only  of  coffee  and  a  roll,  is  taken. 
No  acids  nor  uncooked  food  aj-e  allowed  during  the  whey 
treatment,  and  milk,  butter,  and  cheese  are  also  forbid- 
den. These  raw-milk  products  are  stricken  from  the 
dietarjf,  because  they  contain  precisely  the  ingredients  of 
the  milk  which  have  been  abstracted  in  the  production  of 
the  whey,  and  it  is  regarded  as  irrational  to  give  with 
one  hand  what  has  been  taken  away  with  the  otlier. 
The  whey  is  taken  pure,  or  it  is  mixed  ("cut,"  as  it  is 
called)  with  some  mineral  water,  or  tlie  expressed  juices 
of  certain  herbs  are  added. 

The  Herb-juice  Cure. — This  is  a  mode  of  treatment 
practised  at  many  health  resorts  on  the  Continent,  espe- 
cially in  various  parts  of  Germany  and  Austria.  The 
juices  of  various  herbs,  usually  wild  plants  growing  in 
the  neighborhood,  are  extracted  from  the  fresh  plant  bj'' 
pressure,  witliout  the  aid  of  water,  and  are  then  drunk 
by  the  patient.  Tlie  juice  of  one  herb  alone  is  taken,  or 
those  of  several  herbs  are  mixed  together  and  prescribed, 
according  to  the  supposed  indications  of  the  individual 
case.  The  following  are  some  of  the  plants  from  which 
the  juice  is  expressed  and  drunk,  with  their  alleged  thera- 
peutic properties:  Achillea  millefolium,  milfoil  or  yar- 
row— a  remedy  which  has  been  used  in  flatulent  dyspep- 
sia, and  also  by  the  Italian  peasants  in  intermittent  fever. 
AUiiim  sativum,  garlic;  diuretic,  diaphoretic,  expecto- 
rant, and  alleged  also  to  be  emmenagogue.  Apium  petro- 
selinum,  parsley;  diuretic  and  aperient.  Cardamine 
pratensis,  meadow  cress;  said  to  possess  antispasmodic 
properties.  Fumaria  officinalis,  called  also  lierba  mel- 
ancholifuga,  fumitory ;  has  a  popular  reputation  in  the 
treatment  of  eczema  and  various  other  skin  affections. 
Olechoma  liederacea,  ground  ivj-;  expectorant  and  tonic. 
Leontodon  taraxacum,  dandelion;  diuretic,  aperient,  and 
an  hepatic  tonic.  Menyanthes  trifoUata,  water  trefoil; 
has  an  intensely  bitter  taste,  is  tonic,  diuretic,  and  cathar- 
tic. Tiissilago  farfara,  coltsfoot;  expectorant  and  de- 
mulcent, a  popular  remedy  in  coughs.  Veronica  beeea- 
bttnga,  water  speedwell;  supposed  to  be  alterative  and 
tonic.  Many  other  plants  are  also  used,  each  locality 
drawing  upon  the  flora  of  its  own  neighborhood. 

At  Meran  the  most  commonly  used  herbs  are  the  dan- 
delion, water  trefoil,  speedwell,  and  cress.  The  juices 
are  usually  prescribed  in  conjunction  with  the  whej' 
treatment.  "The  whey  is  taken  in  the  morning,  in  the 
manner  described,  and  in  the  evening,  between  five  and 
seven  o'clock,  from  half  an  ounce  to  two  ounces  of  herb 
juice  are  drunk.  At  the  beginning  of  a  course  of  whey 
and  herb- juice  treatment,  the  patients  are  made  to  rest 
most  of  the  time,  but  after  a  week  or  so  they  begin  to  exer- 
cise according  to  a  fixed  daily  routine,  often  counting  the 
steps  taken,  as  is  the  custom  in  so  many  establishments 
of  this  kind. 

Patients  suffering  from  chronic  gastritis,  certain  forms 
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of  dyspepsia,  hepatic  congestions,  ansemia,  and  chlorosis, 
are  not  infrequently  greatly  benefited  by  the  fine  climate^ 
and  by  the  regular  mode  of  living  enjoined  upon  those 
who  submit  themselves  to  the  whey  cure.  Patients  with 
respiratory  catarrhs  or  incipient  phthisis,  who  have 
passed  the  winter  at  Meran,  often  remain  in  the  spring 
to  take  a  course  of  the  whey  treatment.  The  season  for 
the  wheyjcure  extends  from  the  first  of  April  to  the  mid- 
dle of  June,  although  by  some  it  is  extended  through  the 
summer,  until  the  grape-cure  season  begins. 

The  Gbape  Cukb  formerly  enjoyed  a  greater  reputa- 
tion as  an  eiiicient  therapeutical  measure  than  it  does  at 
present,  but  it  is  nevertheless  still'  employed  to  a  consid- 
erable extent.  Grape  juice  contains  a  varying  propor- 
tion of  grape  sugar,  vegetable  albumen,  and  a  number 
of  organic  acids  existing  alone  or  in  combination  with 
inorganic  bases.  The  immediate  effects  of  the  ingestion 
of  a  large  quantity  of  grapes  are  a  little  lightness  of  the 
head  and  slight  dyspeptic  symptoms,  followed  soon  by 
rather  active  movement  of  the  bowels  and  increased  di- 
uresis. This  action  on  the  bowels  tends  to  reduce  the 
blood  tension  in  the  internal  organs,  especially  those  in 
close  anatomical  relation  to  the  intestinal  tract. 

At  Meran  the  grapes  are  eaten  in  the  vineyards  or  in 
the  large  building,  resembling  an  ordinary  German  Trink- 
halle,  where,  earlier  in  the  season,  the  whey  is  drunk. 
The  daily  dose  of  grapes  is  from  two  to  four  pounds  in 
the  morning,  before  breakfast,  and  about  one  pound 
after  each  of  the  two  principal  meals.  The  season  ex- 
tends from  the  first  of  September  to  about  the  end  of 
October. 

The  grape  cure  is  recommended  in  the  treatment  of 
habitual  constipation,  hemorrhoids,  passive  congestion  of 
the  abdominal  viscera,  some  forms  of  chronic  diarrhoea 
and  dysentery,  cardiac  troubles,  gout,  chronic  bronchitis, 
and  even  commencing  pulmonary  tuberculosis.  Those 
who  intend  to  pass  the  winter  at  Meran,  because  of 
threatened  or  beginning  lung  troubles,  are  often  advised 
to  go  there  a  little  before  the  regular  winter  season  be- 
gins, in  order  to  take  a  course  of  the  grape  cure. 

In  addition  to  the  therapeutic  methods  of  which  men- 
tion has  just  been  made,  Russian  baths  and  mud-baths 
are  much  used,  and  fresh  milk  or  kumyss  is  employed 
to  a  considerable  extent  throughout  the  year.  There  are 
also  electric  baths,  massage,  the  Terrain  Kur,  and  the 
compressed-air  treatment  by  the  use  of  pneumatic  air 
chambers. 

Meran  is  a  most  attractive  place  for  the  ordinary  tour- 
ist in  search  of  pleasure,  as  well  as  for  the  invalid  seek- 
ing health.  It  lies  in  a  beautiful  valley,  and  in  the 
neighborhood  many  agreeable  walks  may  be  taken  to 
points  affording  a  view  of  picturesque  scenery,  or  to  the 
numerous  castles,  many  of  them  in  ruins,  for  which  this 
part  of  the  Tyrol  is  famous.  A  large  dike,  erected  to  pro- 
tect the  town  from  the  destructive  inundations  which,  in 
former  times,  not  infrequently  caused  serious  damage  to 
property  and  loss  of  life,  is  the  favorite  promenade  for 
the  inhabitants  and  visitors.  The  hotels  and  boardmg- 
houses  in  Meran  are  numerous,  and  are,  as  a  rule,  clean 
and  well  kept,  while  the  cost  of  living  is  not  very  high. 
At  the  casino  may  be  found  newspapers  from  all  the  lead- 
ing countries.  There  are  numerous  churches,  and  per-, 
sons  of  the  Catholic,  Protestant,  or  Hebrew  faith  will  find 
opportunities  to  worship  according  to  their  own  belief ; 
there  are,  also,  services  for  the  accommodation  of  Eng- 
lish-speaking Protestants.  There  are  many  competent 
resident  physicians  in  the  place.  . 

.  [From  the  first  edition  of  the  Handbook— revised  by 
Bdward  0.  Ofos.] 

MERCURIALIS.    See  Euphorbiacem. 

MERCURY.— I.  General  Medicinal  Pkopbbties  of 
Compounds  op  Mebcuby.- All  mercurials  capable  of 
gaining  entrance  into  the  circulation  are  competent  tor  a 
certain  peculiar  influence  over  nutrition,  as  follows:  In 
small  dosage  the  tendency  is,  as  in  the  case  of  iron,  to 
increase  the  quantity  of  haemoglobin  present  in  the  blood 


—an  effect  trifling  in  the  case  of  a  person  in  good  health,, 
but  distinctly  marked  in  an  ansemic  syphilitic  patieint. 
In  the  syphilitic,  furthermore,  mercury  tends  to  shorten 
the  course  and  lessen  the  severity  of  the  eruptions  and 
inflammations  due  to  the  disease.  In  large  dosage,  or  in 
too  rapidly  pushed  small  dosage,  the  effects  become  dele- 
terious. The  albumin  and  fibrin  of  the  blood  are  lessened 
in  amount,  coagulability  is  impaired,  and  degeneration 
and  absorption  of  tissue,  and  inflammation  of  certain 
glands  and  other  structures  follow.  These  phenomena, 
constituting  general  mercurial  poisoning,  may  lead  to- 
long-continued  impairment  of  health,  or  even  to  death. 
In  the  medicinal  induction  of  the  constitutional  mercurial 
influence,  or  mercurialization,  as  it  is  commonly  called, 
it  may  be  necessary,  for  the  gaining  of  the  full  therapeu- 
tic benefit,  to  push  the  dosage  until  the  verge  of  poison- 
ing be  reached,  but  never  further.  The  symptoms  of 
incipient  mercurial  poisoning  thus  become  of  clinical  im- 
portance, and  are  as  follows,  taking  their  character  from 
the  fact  that  the  salivary  glands  and  buccal  structures 
are  peculiarly  obnoxious  to  the  poison :  Sulgeetmly,  there 
are  noticed  a  metallic  taste  in  the  mouth,  and  a  little  sore- 
ness in  the  sockets  of  the  teeth  on  bringing  the  jaws 
sharply  together.  Objectimly,  the  gums  are  observed  to- 
suffer  from  a  slight  inflammation,  of  which  the  signs  are, 
first,  but  very  transiently  (often  escaping  notice  alto- 
gether), an  unnaturally  white  appearance  from  unduly 
rapid  proliferation  of  epithelium.  This  aspect  soon  gives- 
way  to  the  classical  picture  of  red,  swollen,  and  spongy 
gums,  and  along  with  the  development  of  this  condition 
begin  an  increased  flow  of  saliva  and  a  little  tenderness, 
perhaps  even  swelling,  of  the  parotid  glands.  Simulta- 
neously, there  may  be  a  deranged  stomach,  relaxed  bow- 
els, and  general  mild  malaise  with  a  trifle  of  fever,  and 
unnatural  susceptibility  to  "catching  cold."  All  these 
symptoms  disappear  readily  and  completely  on  stopping 
the  medication.  Beyond  them,  the  effects  belong  wholly 
to  the  category  of  the  poisonous,  for  the  discussion  of 
which  see  the  following  article. 

An  important  point  of  obvious  clinical  bearing  is  that 
in  childhood  ages — and  the  younger  the  more  marked — 
the  symptoms  of  incipient  poisoning  differ  from  the  pict- 
ure just  given  in  that  the  salivary  apparatus  is  compar- 
atively insensible  to  the  mercurial  irritation.  In  other 
words,  children  are  not  easily  salivated  in  the  strict  ety- 
mological meaning  of  the  word.  But  while  this  is  liter- 
ally so,  it  does  not  follow,  and  in  point  of  fact  is  not  true, 
that  children  are  not  proportionately  as  much  blood-poi- 
soned by  mercury  as  are  adults.  Rash  over-mercurializ- 
ing of  children,  because  of  the  false  security  drawn  from 
the  non-appearance  of  salivation,  may  therefore  lead  to 
disastrous  effects. 

The  deranging  effect  of  mercury,  as  thus  sketched, 
upon  the  human  organism,  is  but  a  single  exemplifica- 
tion of  a  general  tendency  which  the  metal  has  to  poison 
all  living  things,  animal  or  vegetable,  high  or  low  in  the 
organic  scale,  alike.  Few  poisons,  indeed,  are  so  univer- 
sally and  so  intensely  obnoxious  to  life  generally  as  is 
mercury.  To  the  low  organisms  especially,  that  are  as- 
sociated with  the  processes  of  putrefaction  and  fermen- 
tation, mercury  is  powerfully  poisonous,  and  the  soluble 
mercurial  preparations  are  therefore  highly  antiseptic. 

For  discussion  of  the  absorption  and  elimination  of  mer- 
cury, see  article  on  Mercury,  Poisoning  by. 

As  regards  local  effects  there  is  great  difference  among 
the  individual  mercurials.  In  general  the  mercuric  com- 
pounds are  more  or  less  decidedly  irritant,  though  not  as- 
tringent; v/hile  the  mercvrous  compounds  and  the  prep- 
arations containing  mercury  in  the  metallic  state,  are 
either  quite  bland  or  only  mildly  irritant.  In  the  ah- 
mentary  canal,  all  mercurials  show  a  decided  tendency 
to  relax  the  bowels,  which,  with  the  large  doses  possible 
with  the  milder  mercurials,  may  develop  into  full  purg- 
ing In  such  case  the  stool  are  mucous  m  quahty,  and 
are  notable  for  the  considerable  amount  of  bile  which  they 
contain.  By  the  very  virtue  of  this  purgative  effect  a 
mercurial  purgative  dose  is  itself  hurriei  along  the  intes- 
tines and  discharged  per  anum  before  time  has  sufficea 
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for  absorption.  The  mild  insoluble  mercurials  are  thus 
possible  of  application  as  simple  laxatives  or  cathartics. 
'The  inHtant  mercurials,  taken  internally,  even  in  small 
medicinal  dosage,  have  an  annoying  tendency  to  irritate 
the  stomach  as  Vfell  as  the  bowels,  and  loss  of  appetite, 
with  epigastric  uneasiness  and  tenderness,  and  perhaps 
nausea,  often  follow  so  quickly  the  beginning  of  a  course 
of  a  mercuric  salt  that  the  medication  has  to  be  discon- 
tinued or  changed.  In  large  doses  the  mercuric  com- 
pounds are  powerful  irritant  poisons — the  more  soluble 
ones,  such  as  corrosive  sublimate,  even  intensely  so. 
Death  may  follow  in  the  case  of  poisoning  by  the  latter 
compound,  by  sheer  irritation,  before  the  mineral  has 
time  to  work  any  specific  constitutional  mercurial  effect 
(see  article  Mercury,  Poisoning  by). 

Therapeutically,  mercurials  are  of  manifold  application. 
Constitutionally,  general  mercurialization  is  wellnigh 
universally  applied  in  the  treatment  of  syphilis,  and  in 
older  times,  more  than  now,  was  used  in  the  treatment 
•of  other  cachexias  also.  Locally,  in  the  alimentary  canal 
mercui'ials  are  used  to  check  vomiting,  to  purge  and  to 
correct  digestive  disorders,  even  of  incongruous  kinds. 
Externally,  parasites,  vegetable  and  animal,  can  be  de- 
stroyed, ulcers  and  sores  coaxed  to  healing,  and  eruptions 
(especially  if  syphilitic)  to  disappearance,  and  wounds 
successfully  treated  on  so-called  "  antiseptic  "  or  "  aseptic  " 
principles. 

II.  The  Pkepaeattons  of  Mercuey  Used  in  Medi- 
cine.— The  compounds  of  mercury  affording  mercurial 
medicines,  official  in  the  United  States  Pharmacopoeia, 
are  as  follows: 

1.  Mercury  UncomUned.  Metallic  mercury,  in  bulk; 
metallic  mercury,  in  fine  subdivision,  by  trituration  with 
.an  excipient. 

3.  Mercurous  Compounds.  Chloride  (Svbehloride,  Pro- 
tocMoride,  Mild  Chloride,  Calomel);  Iodide  (Protiodide, 
Yellow  Iodide,  Oreen  Iodide).  Also,  extemporaneously 
formed  by  a  certain  prescription  of  mercurous  chloride, 
mercurous  oxide  {Black  Oxide,  Protoxide,  Suboxide). 

3.  Mercuji-ic  Compounds,  Oxide,  in  crystalline  scales 
(Binoxide,  Peroxide,  Bed  Oxide,  Bed  Precipitate);  Oxide, 
in  amorphous  powder  (Binoxide,  Peroxide,  Yellow  Oxide) ; 
Chloride  {Bichloride,  Perchloride,  Corrosive  Chloride,  Cor- 
rosive Sublimate,  SuMimate) ;  Iodide  {Biniodide,  Periodide, 
Bed  Iodide);  Cymide  {Bicyanide) ;  Basic  Sulphate  {Sub- 
sulpliate,  Yellow  Sulphate,  Turpeth  Mineral);  Nitrate; 
Oleate ;  Ammonio-chloride  {Ammoniated  Mercury,  WJiite 


Mercury  lTncombined.—M.ercnry  in  bulk  is  ordinarily 
not  affected  by  any  of  the  fluids  of  the  skin  or  digestive 
tract,  and  so  is  without  medicinal  effect.  Its  only  thera- 
peusis  is  to  overcome  mechanically  an  intestinal  obstruc- 
tion, which  it  has  in  some  cases  succeeded  in  doing.  For 
such  purpose,  from  a  few  ounces  to  a  pound  or  two  of 
the  metal  is  to  be  swallowed  at  a  draught.  Rarely,  con- 
stitutional effects  have  followed  such  administration,  but 
generally  the  metal  passes  down  the  alimentary  canal 
unchanged. 

Mercury  in  fine  subdivision —  "  extinguished  " — by 
thorough  trituration  with  some  excipient,  acts,  gener- 
ally, like  the  mercurous  compounds,  producing  specific 
mercurial  effects,  local  and  constitutional.  Undoubtedly, 
therefore,  the  metal  in  these  trituration  preparations  is 
changed  into  some  soluble  mercurial  salt  by  the  juices  of 
the  part  to  which  it  is  applied,  but  the  nature  of  the  re- 
action is  very  obscure.  The  trituration  preparations  of 
the  United  States  Pharmacopoeia  are  as  follows: 

Masaa  Bydranjyri :  Mass  of  Mercury,  "Blue  Mass" 
"Blue  Pill."  Metallic  mercury  is  triturated  with  honey 
of  rose  and  glycerin  until  "extinguished  " ;  liquorice  and 
marshmallow  roots  indue  proportion  are  then  added,  and 
the  whole  is  again  subjected  to  trituration  "  until  globules 
of  mercury  are  no  longer  visible  under  a  lens  magnify- 
ing at  least  ten  diameters  "  (U.  8.  P.).  The  product  is 
a  dull  indigo-colored  pill  mass,  containing  at  least  thirty- 
three  per  cent,  of  mercury.  No  weight  of  individual 
pills,  be  it  observed,  is  directed  by  the  United  States 
Pharmacopoeia.     Blue  mass  is  used  only  for  internal 


medication,  and  behaves  like  calomel  in  milder  degree. 
In  single  large  dose  it  is  mildly  laxative,  producing 
bilious  stools;  in  small  repeated  dose  it  affects  the  sys- 
tem at  large,  mercurializing  promptly  and  efficiently, 
but  yet  with  a  tendency  to  relax  the  bowels.     Thera- 
peutically, blue  mass  is  applied  to  correct  disorders  of 
the  alimentary  apparatus,  or  to  mercurialize  generally, 
in  treatment  of  syphilis.     For  the  former  purpose  a  sin- 
gle dose  is  given,    generally  at  night,   ranging   from 
0.30  to  1  or  even  1,50  gm.  (from  gr.   v.-xv.  or  xx.). 
If  the  smaller  of  these  quantities  be  prescribed,  a  brisk 
purge  is  commonly  ordered  to  be  taken  the  following 
morning  on  rising,  to  insure  the  discharge  of  the  mei-cu- 
rial  from  the  bowel ;  but  if  the  larger  doses  be  given,  the 
blue  mass  may  "  work  itself  off  "  by  its  laxative  power 
in  such  quantities.     To  mercurialize  by  means  of  blue 
mass,  from  0.30  to  0.60  gm.  (gr.  v.-x.)  of  the  medicine 
should  be  a  day's  allowance,  broken  up  into  at  least  three 
doses,  equidistant  in  time ;  the  administration  being  con- 
tinued either  until  the  therapeutic  point  is  gained,  or 
until  the  forerunning  symptoms  of  salivation  warn  to 
stdp.     Should  the  bowels  become  unduly  relaxed,  0.01 
gm.  (gr.  I)  of  opium  should  be  added  to  each  pill.     Blue 
mass  is  prescribed  in  pill  form,  three  grains  to  each  pill, 
ordinarily. 

Hydrargyrum  cum  Cretd,  Mercury  with  Chalk,  "  Gray 
Powder. "  Mercury  is  shaken  with  clarified  honey,  in  a 
strong  bottle,  until  globules  of  mercury  are  no  longer 
visible  under  a  magnifying  powder  of  four  diameters. 
The  product  is  then  triturated  with  a  thick  cream  of  pre- 
pared chalk  rubbed  with  water,  and  the  whole  then  dried 
and  reduced  to  a  uniform  powder.  The  resulting  prepa- 
ration is  a  smooth,  light  gray  powder  containing  thirty- 
eight  per  cent,  of  mercury.  Being  practically  all  metal- 
lic mercury  and  chalk,  it  is  insoluble  in  water.  Mercury 
with  chalk  is  naturally  very  mild,  yet  in  some  samples 
causes  irritation,  an  effect  that  may  possibly  be  due  to 
contamination  with  arsenic  or  antimony,  but  which  prob- 
ably is  more  commonly  caused  by  the  slow  conversion 
of  a  portion  of  the  mercury  into  mercuric  oxide.  This 
contamination  with  mercuric  oxide  may  be  detected  by 
treating  a  portion  of  powder  with  dilute  hydrochloric 
acid,  and  adding  stannous  chloride  to  the  resulting  clear 
solution.  If  mercuric  oxide  be  present  a  black  precipi- 
tate falls.  And  for  safety's  sake,  if  a  sample  of  mercury 
with  chalk  be  kept  for  any  time,  this  test  should  occa- 
sionally be  applied. 

The  action  of  mercury  with  chalk  is  substantially  that 
of  blue  mass,  but  weaker,  and  with  less  tendency  to  re- 
lax the  bowels.  The  influence  of  chalk,  indeed,  is  to 
constipate,  and  so  it  comes  about  that  in  the  average  dose 
little  laxative  effect  is  produced  by  gray  powder.  Con- 
stitutionally, despite  its  mildness,  the  preparation  is 
competent  to  mercurialize,  and  for  the  very  reason  of  its 
mildness  is  particularly  serviceable  when  the  object  is  to 
maintain  a  gentle  mercurial  influence  steadily  for  a  con- 
,  siderable  time,  as  in  certain  methods  of  treating  syphilis. 
For  such  purpose  2  or  8  cgm.  (from  gr.  J-  to  i)  should  be 
prescribed  three  times  daily.  If  rapid  and  sharp  mer- 
curialization be  called  for,  a  more  active  preparation  must 
be  selected.  But  the  commonest  application  of  mercury 
with  chalk  is  for  the  correction  of  disorders  of  the  ali- 
mentary apparatus,  particularly  those,  so  common  in 
children,  where  the  prominent  symptoms  are  malassimi- 
lation  of  the  food  with  fermentation  and  diarrhcea,  or 
where  clay-colored  stools  occur,  whether  with  diarrhoea 
or  with  constipation.  In  such  affections  gray  powder 
maybe  given,  best  in  quite  small  but  frequently  repeated 
dosage,  such  as  a  centigram  or  two  (one-sixth  to  one- 
third  of  a  grain)  every  hour  for  a  day,  unless  improve- 
ment be  sooner  effected.  Such  medication  should  not  be 
persisted  in  beyond  a  day  or  so,  else  mercurialization  will 
ensue.  The  medicine  can  be  taken  clear,  as  a  powder, 
since  it  has  little  taste,  or  it  may  be  put  into  any  conve- 
nient mixture.  The  pill  form  is  bad  for  gray  powder, 
smce  by  too  much  pressure  the  globules  of  mercury  in 
the  preparation  are  apt  to  run  together. 

Vnguentum  Hydrargyri,  Mercurial   Ointment,  "Blue 
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Ointment."  Mercury  is  triturated  to  extinguishment 
■with  four  per  cent,  of  the  pliarmacopceial  oleute  of  mer- 
cury, and  the  triturate  then  further  triturated  witli  neai'ly 
its  own  weight  of  a  mixture  of  lard  and  suet  in  nearly 
€qual  proportions,  previously  melted  together  and  par- 
tially cooled.  The  resulting  preparation  should  show  no 
globules  of  mercury  under  a  magnifying  power  of  ten 
diameters. 

The  process  of  trituration  is  very  tedious,  and  the  prep- 
aration is  generally  made  by  machinery  on  the  large  scale 
and  bought  by  the  dispensing  pharmacist  from  the  whole- 
sale manufacturer.  In  the  making,  the  commonest  fraud 
is  in  the  matter  of  the  quantity  of  mercury  present 
which  in  commercial  samples,  is  often  found  to  be  great- 
ly below  the  standard. 

Mercurial  ointment  is  of  analogous  color  to  mercurial 
pill  mass— a  dull  indigo  slowly  darkening  with  time. 
By  far  the  greater  quantity  of  the  mercury  contained  in 
this  ointment  is  in  simple  mechanical  subdivision,  but 
yet  a  certain  small  proportion  has  probably  become  con- 
verted into  mercurous  oxide,  and  this  in  turn  has  reacted 
upon  the  lard,  or  upon  certain  products  of  the  decompo- 
sition thereof.  And  to  these  undetermined  secondary 
compounds  some  are  disposed  to  ascribe  the  medicinal 
activity  of  the  ointment. 

Mercurial  ointment  is  the  mildest  of  the  official  oint- 
ments containing  mercury.  It  does  not  irritate  the  sound 
skin  unless  rubbed  in,  and  that,  too,  repeatedly  at  the 
same  spot.  Medicinally,  it  fulfils,  mildly,  the  local  thera- 
peutics of  mercurials,  and  also— its  most  valuable  prop- 
erty— when  applied  by  inunction,  gains  entrance  in  some 
waj'  to  the  general  circulation  and  mercurializes  the 
whole  system  rapidly,  thoroughly,  and,  because  of  its 
avenue  of  access,  with  a  minimum  of  disturbance  of  stom- 
ach and  bowels.  Just  how  and  in  what  chemical  com- 
bination the  mercury  enters  the  blood  in  such  case  has 
been  a  subject  of  much  speculation  and  theory,  but  the 
matter  is  still  unsettled  and  is  one  of  no  practical  bear- 
ing. The  uses  of  mercurial  ointment  are  for  the  purely 
local  purposes  of  mercurial  applications  generally,  to  de- 
stroy parasites,  or  to  set  up  healthy  action  in  sores,  erup- 
tions, or  glandular  indurations  not  far  below  the  skin 
surface,  and  also  to  mercurialize  in  syphilis,  especially 
when  speedy  and  thorough  action  is  wanted.  For  simply 
local  efflects,  the  ointment  is  apphed  in  the  common  way, 
but  to  mercurialize  the  system  at  large  a  special  proce- 
dure is  requisite,  of  which  the  point  is  that  the  prepara- 
tion is  to  be  rubbed  thoroughly  into  the  skin,  until  ab- 
sorption of  the  mercury  takes  place  through  the  tissue  of 
the  same.  To  insure  speedy  absorption,  the  application 
is  made  where  the  skin  is  thin  and  without  much  underly- 
ing fat,  as  is  the  case  on  the  inner  aspect  of  the  upper 
arm  or  the  thigh  and  on  the  sides  of  the  trunk.  At  least 
four,  and,  better,  six  sites  should  be  used  in  succession, 
in  orijer  to  save  the  irritation  that  follows  too  frequent 
inunction  upon  one  spot.  The  proceeding  is  as  follows: 
At  night  the  selected  site  is  well  cleansed  with  soap 
and  water,  and  dried.  Then,  preferably  before  a  fire, 
weather  and  circumstances  favoring,  the  quantity  of  from 
3  to  4  gm.  (  3  ss.-i.),  according  to  the  urgency  of  the  case, 
is  rubbed  in  until  the  ointment  has  apparently  disap- 
peared. The  part  is  then  bound  up  in  flannel,  and  is  not 
washed  until  the  following  morning.  This  manoeuvre  is 
repeated  nightly,  or,  possibly,  even  twice  a  day,  until 
either  the  desired  therapeutic  effect  is  obtained,  or  until 
beginning  of  soreness  of  the  gums  enforces  discontinu- 
ance One  or  the  other  result  is  commonly  attained  in- 
side of  a  week.  If  the  patient  require  to  have  the  inunc- 
tion done  by  somebody  else,  the  hand  of  the  rubber 
must  be  protected  by  a  glove  of  caoutchouc  or  other  de- 
vice to  guard  against  self-mercurialization.  In  the  case 
of  infants  a  piece  of  the  ointment  of  the  size  of  a  pea  may 
simply  be  smeared  upon  the  skin  of  the  axilla,  or  of  the 
popliteal  space.  The  ceaseless  natural  motions  ot  the 
child  then  suffice  for  the  rubbing. 

Emplastrwm  Hydrargyri,  Mercurial  Plaster.  Metallic 
mercury  is  triturated  to  extinguishment  with  a  small 
quantity  of  the  pharmacopoeial  oleate  of  mercury  and 


the  product  then  mixed  thoroughly  with  melted  lead 
plaster.  The  resulting  plaster  contains  thirty  per  cent, 
of  mercury,  and  possesses  to  a  slight  degree  the  local 
specific  virtue  of  mercurials,  in  addition  to  the  usual  prop- 
erties of  plasters. 

Metallic  mercury  is  also  an  ingredient  of  the  plaster 
entitled  Emplastrwm  Ammoniaoi  cum  Hydrargyro,  Am- 
moniac Plaster  with  Mercury ;  for  whose  composition  see 
Ammoniac. 

Mercurous  Compounds. — The  series  of  mercurous  salts 
which  come  next  for  discussion  are  all  insoluble  in  water 
and,  accordingly,  are  locally  bland.  Internally,  in  single 
full  dose,  they  are  purgative ;  in  small  repeated  dose  they 
mercurialize  rapidly,  with  especial  tendency  to  produce 
the  specific  features  of  salivation,  in  the  restricted  sense 
of  the  word. 

Mercurovs  Chloride,  HgaClj.  Mercurous  Chloride  is 
official  in  the  United  States  Pharmacopoeia  under  the  title 
Hydrargyri  CMoridimi  Mite,  Mild  Mercurous  Chloride.  It 
is  also  known,  in  the  terms  of  a  former  chemical  nomen- 
clature, as  subchloride  or  protochloride  of  mercury,  and, 
more  commonly  yet,  in  the  vernacular,  as  calomel.  Calo- 
mel is  bought  by  the  dispensing  pharmacist  from  the 
large-scale  manufacturer,  its  preparation^to  be  done 
well — requiring  special  apparatus.  The  principle  of  the 
process  ordinarily  followed  is  to  subject  to  sublimation 
a  mixture  of  mercury,  mercuric  sulphate,  and  sodium 
chloride.  By  a  preliminary  trituration  of  the  mercury 
and  mercuric  sulphate  mercurous  sulphate  forms,  and, 
upon  heating,  this  mercurous  sulphate  exchanges  acid 
radicals  with  the  sodium  chloride,  with  the  forming  of 
mercurous  chloride  and  sodium  sulphate.  The  calomel 
sublimes,  and,  according  to  different  methods  of  prepar- 
ing, condenses  either  in  a  crystalline  cake  or  as  an  impal- 
pable fine  powder.  If  obtained  in  cake,  this  requires 
pulverization  in  order  to  submit  the  calomel  to  a  thorough 
washing  with  water,  for  the  removal  of  traces  of  mercu- 
ric chloride  that  form  along  with  the  calomel.  If  con- 
densed as  powder,  it  is  through  the  agency  of  steam 
(Jewell's  or  Howard's  process),  which,  as  it  deteimines 
condensation,  also  very  thoroughly  accomplishes  the  nec- 
essary washing.  Calomel  made  by  the  latter  process  is 
the  most  esteemed,  and  can  be  distinguished  b3'its  snowy 
whiteness,  as  compared  with  the  yellowish  tint  of  calo- 
mel obtained  by  the  other  method. 

Calomel  is  a  white,  impalpable  powder,  permanent  in 
the  air,  odorless  and  tasteless,  and  insoluble  in  water, 
alcohol,  or  ether.  "When  strongly  heated,  it  is  wholly 
volatilized,  without  melting.  The  most  dangerous  im- 
purity to  which  calomel  is  liable  is  corrosive  sublimate 
(mercuric  chloride),  for  which  the  test  is  to  wash  the  calo- 
mel with  warm  distilled  water,  and  then  add  to  the  wash- 
ings some  water  of  ammonia.  If  any  corrosive  subli- 
mate have  been  dissolved  by  the  washing,  a  white 
precipitate  (ammonio-chloride)  will  now  fall.  Also, 
there  may  be  contamination  with  this  same' ammonio- 
chloride.  To  detect  this,  shake  the  calomel  with  acetic 
acid,  filter,  and  treat  the  filtrate  with  hydrogen  sulphide, 
and  with  solution  of  silver  nitrate.  Coloration  by  the 
one  and  the  forming  of  a  white  precipitate  with  the 
other  indicate  the  presence  of  the  ammonio-chloride. 
Other  likely  impurities  are  not  dangerous. 

The  reactions  of  calomel  that  have  a  bearing,  real  or 
supposititious,  upon  its  medicinal  employment,  are  first, 
that  free  bases  decompose  the  compound  with  the  forma- 
tion of  mercurous  oxide,  and  secondly,  that  ammonium 
chloride,  and  to  lesser  degree  potassium  and  sodium  chlo- 
ride, in  suifioient  concentration  and  at  a  proper  elevation 
of  temperature,  tend  gradually  to  convert  the  mercur- 
ous into  the  mercuric  chloride — to  change,  that  is,  calo- 
mel into  corrosive  sublimate.  Great  stress  has  been  laid 
upon  the  latter  reaction.  It  has  been  made  to  do  duty  in 
accounting  for  all  the  medicinal  activity  of  calomel,  the 
same  being  ascribed  to  the  corrosive  sublimate  into  which 
the  calomel  is  assumed  to  be  changed  by  the  alkaline 
chlorides  present  in  the  contents  of  stomach  or  bowels ; 
and  for  fear  of  undue  rapidity  and  completeness  of  such 
conversion,  the  taking  of  common  salt  during  a  course 

Y51 


Mercury. 
Mercury. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


of  calomel  medication  has  often  been  proscribed.  On  the 
other  hand,  it  is  asserted  that  the  degree  of  concentration 
of  the  alkaline  chlorides  commonly  occurring  in  the  ali- 
mentary canal,  and  the  temperature  therein,  are  inade- 
quate to  any  but  a  trivial  production  of  the  reaction  in 
question.  Pending  the  definite  settlement  of  the  ques- 
tion, it  is  just  as,  well  to  avoid  the  joint  taking,  in  any 
marked  quantity,  of  calomel  and  ammonium  chloride,  or 
even  of  calomel  and  either  potassium  or  sodium  chloride. 
Other  substances  alleged  to  have  the  power  of  converting 
calomel  into  corrosive  sublimate,  are  hydrocyanic  acid, 
citric  acid,  and  sugars.  Of  these  substances  the  first 
never  needs  to  be  prescribed  with  calomel,  and  the 
averred  potency  of  the  other  two  is  far  from  established. 

Locally  the  action  of  calomel  is  absolutely  bland,  so 
long  as  the  salt  preserves  its  integrity,  but,  after  swal- 
lowing, effects,  local  or  constitutional  according  to  cir- 
cumstances of  administration,  declare  themselves — -which 
effects,  because  of  the  great  insolubility  of  calomel,  must 
be  ascribed  to  some  as  yet  undetermined  compound  into 
■which  calomel  is  changed  in  its  course  along  the  alimen- 
tary canal.  The  effects  differ  profoundly,  according  to 
whether  the  medicine  is  taken  in  single  full  dose,  or  in 
small  repeated  doses  continued  for  some  days.  In  the 
former  case,  with  or  without  nausea,  according  to  size  of 
dose  and  sensitiveness  of  the  stomach,  and  with  or  with- 
out griping,  as  the  case  may  be,  there  follows,  in  about 
eight  hours  or  so,  a  call  to  stool,  and  mucous  passages, 
brown,  yellow,  or  even  green  in  color,  result — green 
stools  being  particularly  common  in  the  case  of  children. 
Such  purging,  if  free,  commonly  constitutes  the  whole 
outcome  of  the  dose ;  but  if  not  free,  constitutional  symp- 
toms, showing  absorption  of  the  mineral,  may  follow. 
The  marked  coloring  of  calomel  stools  has  for  years  been 
held  to  be  due  to  an  unusual  proportion  of  bile  therein 
contained,  and  though  this  has  been  denied,  yet  some 
chemical  analyses,  as  well  as  many  clinical  considerations, 
make  it  strongly  probable  that  the  venerable  assumption 
is  correct.  In  explanation  of  the  considerable  charge  of 
bile  in  calomel  evacuations,  many  theories  have  been 
propounded.  The  oldest  is  that  excess  of  bile  excreted 
must  mean  excess  secreted,  and  therefore  it  must  be  taken 
for  granted  that  calomel  in  purgative  dose  in  some  way 
stimulates  the  liver  to  increased  secretion  of  bile.  But 
against  this  theory  is  arrayed  an  observation  that  on  dos- 
ing with  calomel  animals  upon  whom  a  biliary  fistula 
had  been  established,  there  was  no  increase  in  the  amount 
of  bile  discharged  through  the  fistula.  In  rebuttal,  how- 
ever, it  is  pointed  out  that  the  very  fact  of  the  establish- 
ment of  a  biliary  fistula  so  changes  the  ordinary  condi- 
tion of  things  in  re  liver,  bile,  and  bile's  normal  intestinal 
career,  that  the  experiments  go  for  nothing.  Apart  from 
this  controversy,  another  theory  of  the  biliary  stools  fol- 
lowing a  calomel  purge,  is  that  they  result  as  a  natural 
consequence  of  an  assumed  action  of  calomel  in  rushing 
down,  as  it  were,  the  contents  of  the  duodenum,  and  so 
preventing  that  reabsorption  of  a  considerable  portion 
of  the  bile  present  in  the  intestinal  contents  which  is 
claimed  to  be  a  normal  occurrence.  The  latter  theory 
certainly  accounts  more  readily  than  the  former  for  the 
well-known  corrective  effects  of  calomel  purging  in  so- 
called  biliousness ;  but  both  theories  are  theories  yet,  and 
neither  is  essential  to  the  intelligent  clinical  use  of  calo- 
mel in  the  condition  in  question.  Another  theory  of  cal- 
omel stools  accepts  the  fistula  experimentation  as  prov- 
ing that  there  is  no  increased  flow  of  bile,  and  accounts 
for  the  bile  coloration  by  assuming  that  the  mercurial 
prevents  the  normal  development  of  the  microbes  that 
ordinarilj'  determine  decomposition  of  the  bile  pigment  in 
the  intestine. 

In  small  repeated  dose  calomel  mercurializes  speedily, 
but  in  so  doing  is  especially  prone  to  salivate,  and  also, 
even  in  small  dosage,  to  relax  the  bowels. 

Calomel  may  quell  vomiting,  and  has  the  advantage 
for  such  purpose  that,  once  swallowed  in  the  condition 
of  powder,  it  is  difficult  to  dislodge,  and  so  may  continue 
its  action  despite  an  occurrence  of  vomiting  shortly  after 
the  taking.    Calomel  may,  and  commonly  does,  dissipate 


readily  the  symptoms  of  that  digestive  disorder  called,, 
rather  vaguely,  "biliousness,"  particularly  when  consti- 
pation is  associated  with  clay-colored  stools.  It  may 
also  prove  an  eflicient  anthelmintic.  Locally,  calomel  is- 
among  the  standard  remedies  for  the  relief  of  itching. 

The  tliera/peuiics  of  calomel  consist  in  the  above- 
described  applications.  As  a  purge,  the  dose  for  an  adult 
is  from  0.30  to  1  gm.  (froin  about  gr.  v.-xv.),  given  at 
night,  and  followed  in  the  morning,  if  purging  do  not 
sooner  occur,  by  some  brisk  cathartic,  such  as  a  dose  of 
salts.  Very  often,  instead  of  being  given  alone,  calomel 
is  associated  with  some  other  purgative  such  as  jalap, 
in  which  case  its  dose  must  be  reduced  proportionally. 
As  a  corrective  in  bowel  disorders  not  requiring  purg- 
ing, calomel  may  be  given  in  centigram  doses  (one-sixth 
of  a  grain),  or  less,  hourly  throughout  a  single  day ;  yet 
it  may  be  noted  that  sometimes  this  method  of  dosage 
results  in  free  purging — as  free  as  if  a  full  cathartic  dose 
had  been  taken.  For  anthelmintic  purposes,  full  purga- 
tive doses  are  to  be  given.  To  mercurialize,  from  0.10  to 
0.30  gm.  (about  gr.  iij.)  should  be  prescribed  to  be  con- 
sumed daily,  divided  into  at  least  four  doses,  and  the 
laxative  tendency  neutralized  by  a  trifle  of  opium  with 
each  dose.  Careful  watch  should  be  kept  for  possible 
salivation,  and  the  medication  discontinued,  or  the  dose 
reduced,  at  the  first  signs  of  soreness  of  the  gums.  Calo- 
mel may  be  administered  in  powder  or  pill.  Externally, 
for  the  relief  of  itching,  calomel  is  best  prescribed  in  ex- 
temporaneous ointment,  of  ten-per-cent.  sti'ength. 

A  special  application  of  calomel  is  to  mercurialize- 
by  the  process  oi  fumigation,  so  called.  This  process  is 
based  on  the  fact  that  calomel  sublimes  without  change, 
and  that  when  so  sublimed  and  allowed  to  condense  on 
the  naked  moist  skin,  in  some  way  it  rapidly  gains  access 
to  the  general  circulation,  and  so  mercurializes  with  great 
promptness  and  certainty.  At  the  same  time,  because  of 
the  avenue  of  introduction,  the  digestive  organs  are  not 
deranged.  Under  circumstances,  therefore,  where  there 
is  a  call  for  both  a  prompt  and  powerful  mercurial 
impression,  as  in  some  sudden  and  severe  syphilitic  in- 
flammation, the  method  by  fumigation  is  a  thoroughly  re- 
liable one.  The  objections  to  the  method  are  its  trouble- 
someness,  and  the  exposure  of  the  patient  to  detection 
of  his  maladj' — objections  which,  while  often  annoying, 
should  not  condemn  the  use  of  the  method  if  the  neces- 
sity be  serious.  The  process  is  as  follows:  By  any  con- 
venient arrangement — as  by  laying  upon  a  bit  of  sheet, 
metal  properly  supported — the  quantity  of  from  3  to  4 
gm.  (from  gr.  xxx.-3  i.)of  calomel  is  exposed  to  the 
heat  of  an  alcohol  lamp,  while  at  the  same  time  a  small 
vessel  of  water,  such  as  the  tin  cup  of  a  nursery  lamp, 
is  set  to  boil  alongside.  These  contrivances  are  arranged, 
under  a  chair,  and  upon  this  chair  the  patient  is  seated, 
naked,  and  covered,  all  but  the  head,  by  a  blanket  reach- 
ing to  the  ground.  The  blanket  is  to  be  clasped  tightly 
about  the  neck  to  prevent  the  mercurial  fumes  frorti  ris- 
ing about  the  face,  in  which  case  they  might  be  inhaled. 
By  this  arrangement  a  small  confined  chamber  is  made, 
within  which  all  the  patient's  body,  excepting  the  head, 
is  exposed  to  the  combined  action  of  steam  and  sublim- 
ing calomel.  Free  perspiration  is  soon  induced,  and  in 
the  moist,  relaxed  condition  of  the  skin  thus  brought, 
about,  the  calomel,  condensing  upon  the  surface,  finds- 
easy  access  to  the  circulation.  The  sitting  lasts  from  ten 
to  twenty  minutes,  or  until  all  the  calomel  has  disap- 
peared from  the  metal  plate,  and  then  the  patient,  don- 
ning his  night-dress  without  washing,  gets  into  a  warm, 
bed  for  the  night.  In  the  morning  a  bath  may  be  taken. 
Such  fumigations  may  be  made  every  other  day,  or,  in 
urgent  cases,  daily,  until  the  gums  begin  to  show  signs 
of  soreness. 

Calomel  is  an  ingredient  of  the  pharmacopceial  com- 
pound  cathartic  pills  (see  Golocynth),  and  compound  pills 
of  antimony  (see  Antimony). 

Mercurous  Iodide,  Hgjlj.  Mercurous  iodide,  the  sub- 
iodide  or  protoiodide  of  the  old  chemistry,  is  ofHcial  in  the 
United  States  Pharmacopoeia  under  the  title  Bydrargyri 
lodidum  Flamim,  Yellow  Iodide  of  Mercury.    The  salt. 
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is  formed  by  double  decomposition,  by  adding  a  solution 
in  water,  of  potassium  iodide  to  one  of  mercurous  nitrate' 
Prepared  in  this  way,  mercurous  iodide  appears  as  a 
bright  yellow  powder.  It  is  without  odor  or  taste'  is 
nearly  insoluble  in  water  and  wholly  so  in  alcohol  or 
ether.  It  was  formerly  prepared  by  direct  union  of  its 
elements,  and  then  was  of  a  greenish-yellow  color  and 
was  known  as  the  "  green  "  iodide.  Mercurous  iodide  is 
slowly  decomposed,  by  light,  into  metallic  mercury  and 
mercuric  Iodide,  and  accordingly  should  be  kept  in  dark 
amber-colored  vials,  and  away  from  light. 

The  action  of  mercurous  iodide  is  closely  similar  to  that 
of  calomel,  and  in  the  doses  of  it  possible  in  medicine  the 
iodine  it  contains  is  in  too  small  proportion  to  exert'any 
appreciable  degree  of  its  peculiar  influence.  Mercurous 
iodide,  therefore,  like  most  of  the  iodides  of  the  heavy 
metals,  is  pi'actically  but  a  representative  of  the  medi- 
cinal virtues  of  the  metal.  Mercurous  iodide  is  used  ex- 
clusively  as  a  means  of  mercurializing  by  the  mouth,  and 
is  a  favorite  preparation  with  many  practitioners  in  the 
mercurial  treatment  of  syphilis.  The  quantity  of  irom 
0.06  to  0.30  gm.  is  to  be  given  daily,  in  divided  doses, 
with  due  watch  kept  on  the  gums.  The  medicine  is 
most  conveniently  given  in  pill,  and  the  important  in- 
compatibility must  be  remembered  that  potassium  iodide 
decomposes  this  salt,  producing  metallic  mercury,  and 
the  far  more  potent  mercuric  iodide. 
_  Mercuric  Compounds. — Mercuric  Oxide,  HgO.  Mercu- 
ric oxide  is  obtainable  in  two  ways,  namely,  by  decom- 
posing a  nitrate  of  mercury  by  strong  heat,  or  by  precip- 
itating a  solution  of  mercuric  tjhloride  by  solution  of 
soda.  The  respective  products  of  these  two  processes, 
though  identical  chemically,  differ  in  their  physical  feat- 
ures, and  both  are  official  in  the  United  States  Pharma- 
copoeia under  distinctive  names,  as  follows: 

Hydrargyri  Oxidum  Rvbrum,  Red  Mercuric  Oxide,  "  Red 
Precipitate."  This  is  the  oxide  made  by  the  former  of 
the  processes  described  above.  The  preparation  is  nearly 
pure  oxide,  but  with  a  trace  of  uudecomposed  nitrate 
still  present.  It  appears  as  a  heavy  crystalline  powder 
of  a  brilliant,  orange-red  color,  which  becomes  more  yel- 
lowish the  finer  the  powder  is  divided.  It  is  permanent 
in  the  air,  odorless  and  tasteless,  insoluble  in  water  or 
alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric  acid. 
By  heating,  it  is  decomposed  into  oxygen  and  metallic 
mercurj',  and  finally  volatilizes  without  residue. 

Hydrargyri  Oxidum  Flavum,  Yellow  Mercuric  Oxide. 
The  oxide  obtained  by  precipitation  as  described  above. 
This  form  of  mercuric  oxide  is  a  fine,  amorphous  powder, 
of  a  light  orange-yellow  color,  darkening  on  exposure  to 
light.  Its  solubilities  are  the  same  as  in  the  case  of  the 
red  oxide.  On  heating,  it  first  turns  red  and  then  be- 
haves the  same  as  the  red  oxide. 

Both  varieties  of  mercuric  oxide  should  be  kept  in 
well-stoppered  bottles,  away  from  exposure  to  light. 

Mercuric  oxide,  despite  its  insolubility,  is,  like  all  the 
mercuric  compounds,  decidedly  irritant,  enough  so  to 
produce  dangerous  irritant  poisoning  if  swallowed  in 
overdose.  Yet,  compared  with  the  other  mercuric  com- 
pounds used  in  medicine,  it  is  less  harsh  than  the  major- 
ity. Of  the  two  forms  of  this  oxide,  the  red  is  the  more 
irritating  because  of  the  mechanical  action  of  the  sharp- 
edged  crystalline  grains  of  which  it  is  composed. 

Mercuric  oxide  is  used  exclusively  as  a  local  medicine, 
to  obtain  the  specific  mercurial  irritant  influence  in  affec- 
tions of  the  skin  or  of  exposed  mucous  membranes.  It  is 
most  commonly  employed  in  one  or  other  of  the  two  offi- 
cial ointmen  ts :  Unguentum  Hydrargyri  Oxidi  Bubri,  Oint- 
ment of  Red  Mercuric  Oxide,  and  Unguentum  Hydrargyri 
Oxidi  Flam,  Ointment  of  Yellow  Mercuric  Oxide.  Both 
ointments  are  of  similar  composition— ten  per  cent,  of 
the  mercurial  thoroughly  incorporated  with  the  pharma- 
copoeial  preparation  called  simply  "ointment."  In  the 
case  of  the  ointment  of  the  red  oxide,  the  mercurial  is 
first  made  into  a  smooth  mixture  with  a  little  castor  oil. 
The  yellow  oxide  is  also  much  used  in  the  form  of  lotion, 
consisting  of  the  compound  suspended  in  water.  This 
ninofflcial  lotion  is  commonly  called  yelloio  wash,  and  is 
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obtaned  by  mixing  together  3  gm.  (gr.  xxx.)of  mercu- 
ic  chloride  and  500  gm.  (one  pint)  of  lime  water.  As  in 
t he  case  of  the  so-called  black  wash  made  from  calomel 
tlie  mercurial  chloride  is  decomposed  by  the  lime  and  the 
oxide  precipitated.  Yellow  wash  is  more  irritant  than 
black  wash. 

Mercuric  Chloride,  HgCU.  Mercuric  chloride,  for- 
merly known  as  bichloride  or  perchloride  of  mercury  is 
official  in  the  United  States  Pharmacopoeia  under  the'title 
Hydrargyri  Chloridum  Corrosivum,  Corrosive  Mercuric 
Chloride,  and  is  universally  known  by  the  familiar  name 
corrosive  sublimate,  or  simply  sublimate.  The  salt  is 
made  on  the  large  scale  by  subliming  a  mixture  of  mer- 
curic sulphate  and  sodium  chloride,  and  is  bought  by  the 
pharmacist  from  the  manufacturer.  Mercuric  chloride  is 
a  colorless  salt,  permanent  in  the  air,  and  occurring  in 
rhombic  crystals  or  crystalline  masses.  It  is  odorless, 
but  has  an  acrid  and  persistent  metallic  taste.'  It  dis- 
solves in  16  parts  of  water  at  ordinary  temperatures  and 
in  3  parts  of  boiling  water ;  in  3  parts  of  cold  alcohol  and 
in  1.3  parts  of  boihng  alcohol;  in  4  parts  of  ether  and  in 
about  14  parts  of  glycerin.  On  heating,  it  fuses,  first, 
to  a  colorless  liquid  and  finally  volatilizes  in  dense, 
white  fumes  and  leaves  no  residue.  The  most  important 
contamination  of  corrosive  sublimate  is  by  arsenic,  a  test 
for  which  is  the  following,  quoted  from  the  United  States 
Pharmacopoeia  of  1880:  "  If  1  gm.  of  the  salt  be  dissolved 
in  boiling  water,  then  mixed  with  5  c.c.  of  strong  solu- 
tion of  soda  (sp.  gr.  about  1.260)  in  a  long  test  tube,  and 
about  O.o  gm.  of  fine  aluminum  wire,  cut  into  small 
pieces,  be  added  (a  loose  plug  of  cotton  being  pushed  a 
short  distance  down  the  tube),  the  generated  gas  should 
not  impart  any  tint  to  paper  wet  with  test  solution  of 
nitrate  of  silver,*  and  kept  over  the  mouth  of  the  test 
tube  for  half  an  hour  (absence  of  arsenic)."  Calomel 
may  be  another  adulteration,  easily  detected  by  its 
n  on -solubility  in  water  or  alcohol ;  and  all  other  likely 
contaminating  substances  will  reveal  themselves  by 
non-volatility  on  subjecting  the  suspected  sample  of 
mercuric  chloride  to  sublimation.  Corrosive  sublimate 
should  be  kept  in  well-stoppered  bottles. 

The  reactions  of  corrosive  sublimate  that  are  impor- 
tant to  the  prescriber  are  as  follows:  The  salt  forms 
double  salts  with  ammonium  and  with  sodium  chlorides, 
which  double  salts  are  of  the  same  physiological  potency 
as  the  simple  sublimate,  but,  differing  from  the  simple 
salt,  dissolve  very  freely  indeed  in  water.  Practically, 
therefore,  any  desired  concentration  of  aqueous  solution 
of  corrosive  sublimate  can  be  effected  by  simply  adding 
sal  ammoniac  or  common  salt  to  such  aqueous  mixture. 
Next,  corrosive  sublimate  in  aqueous  solution  deconiposes 
by  the  following  agencies :  Simple  keeping  under  expo- 
sure to  light,  whereupon  calomel  and  hydrochloric  acid 
separate  out ;  or  the  addition  to  the  solution  of  any  of 
the  following  substances,  viz.,  alkalies  or  their  carbo- 
nates, the  alkaline  earths,  soap,  tartar  emetic,  silver  ni- 
trate, lead  acetates,  potassic  or  sodic  sulphides,  sulphy- 
drates,  soluble  iodides,  and  many  animal  and  vegetable 
substances.  Mercuric  chloride,  thus,  has  a  wide  range  of 
incompatibility. 

In  its  action,  mercuric  chloride  is  intensely  inimical  to 
life  of  all  varieties  and  grades,  and  so  operates  as  a  pow- 
erful antiseptic.  Tissues  immersed  in  a  sublimate  solu- 
tion become  tough  and  shrunken,  whitish  in  color,  and 
proof  against  putrefaction.  On  the  living  human  sys- 
tem the  salt  combines  the  properties  of  an  active  mercu- 
rial with  those  of  an  intense  irritant.  In  concentrated 
application  it  is  even  caustic,  but  it  is  not  astringent. 
Taken  internally  in  small,  repeated  dosage,  corrosive 
sublimate  mercurializes,  and  with  a  minimum  of  saliva- 
tion. But  it  is  very  prone  to  disorder  the  stomach,  pro- 
ducing epigastric  uneasiness  and  soreness,  with  loss  of 
appetite  and  even  nausea.  In  comparatively  small  over- 
dose, the  salt  is  a  dangerous  poison,  and  is  one  of  the 
things  most  commonly  used  for  poisoning  purposes. 
(For  Toxicology,  see  next  article.) 


*  Five-per-cent.  solution  in  distilled  water. 
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Medicinally,  corrosive  sublimate  is  used  both  exter- 
nally and  internally.  Externally,  it  is  applied  most 
commonly  in  solution,  for  the  destruction  of  parasites, 
or  for  the  specific  influence  of  mercury,  when  a  sharp 
impression  is  wanted  upon  skin  eruptions,  or,  again,  as 
an  antiseptic  in  the  treatment  of  wounds.  Sublimate 
lotions  may  be  aqueous  or  alcoholic,  but  should  not  ex- 
ceed the  strength  of  one-half  of  one  per  cent,  of  the  mer- 
curial in  solution,  lest  undue  irritation,  or  even,  in  exten- 
sive application,  absorption  and  poisoning  result.  As 
an  antiseptic,  mercuric  chloride  is  unrivalled  in  power, 
experimental  research'  showing  that  1  part  in  20,000  is 
the  germicidal  peer  of  1  part  in  833  of  the  next  most 
potent  agent.  This  potency  makes  the  salt  available  for 
efficient  antisepsis  in  the  treatment  of  wounds,  in  solu- 
tions of  non -irritant  and  non-poisonous  strength.  A 
solution  of  one-tenth  per  cent,  is  used  for  the  wetting  of 
sponges,  compresses,  and  absorbent  dressings,  a  strength 
of  one-quarter  per  cent,  for  the  gauze,  and  a  strength  of 
one  per  cent,  for  silk  sutures  or  catgut.  Internally,  fre- 
quently repeated  minute  doses  of  corrosive  sublimate, 
such  as  0.001  gm.  (about  gr.  ^^)  are  often  of  happiest 
effect  in  bowel  derangements  with  fermentation  of  the 
food.  Such  small  doses  are  commonly  given  in  simple 
aqueous  solution.  To  mercurialize,  the  average  dose  is 
0.004  gm.  (gr.  ^)  three  times  a  day,  in  solution  or  in  pill 
with  crumb  of  bread — the  pill  mass  to  be  made  up  with 
particularly  thorough  trituration.  Mercurialization  thus 
induced  is  not  very  speedy,  and,  since  the  drug  Is  too 
poisonous  ever  to  be  pushed,  it  is  not  an  eligible  mercu- 
rial in  cases  calling  for  haste.  And  under  any  circum- 
stances, the  tendency  to  irritate  the  stomach  is  so  great 
that,  for  constitutional  mercurializing,  corrosive  subli- 
mate is  distinctly  not  desirable.  The  salt  has  also  been 
given  by  hypodermatic  injection  for  treatment  of  syphi- 
lis, about  0.005  gm.  (gr.  A)  being  injected  every  other 
day  in  aqueous  solution.  But  the  procedure  is  objection- 
able because  severely  painful. 

Mercuric  Iodide,  Hgla.  Mercuric  iodide—"  biniodide," 
"  periodide  " — is  official  in  the  United  States  Pharmaco- 
pcEia  under  the  title  Hydrargyri  lodidum  Rubrum,  Red 
Mercuric  Iodide.  The  salt  forms  by  double  decomposition 
on  mixing,  in  solution,  mercuric  chloride  and  potassium 
iodide,  and  falls  as  a  scarlet  precipitate.  Collected  and 
dried,  it  appears  as  an  amorphous  powder,  permanent  in 
the  air ;  of  a  bright  scarlet  color ;  odorless,  tasteless,  and 
insoluble  in  water.  It  dissolves  in  130  parts  of  cold  alco- 
hol and  in  15  parts  of  boiling  alcohol ;  also  in  solution  of 
potassium  iodide  or  of  mercuric  chloride.  On  heating  it 
turns  yellow,  then  fuses,  and  finally  volatilizes  without 
residue.  It  should  be  kept  in  well-stoppered  bottles, 
away  from  light.  Mercuric  iodide  may  be  contaminated 
by  a  little  undecomposed  mercuric  chloride  or  potassium 
iodide,  whose  presence  can  be  detected  by  washing  the 
sample  with  water,  filtering,  and  testing  the  filtrate  with 
a  five-per-cent.  aqueous  solution  of  silver  nitrate.  Any 
soluble  iodide  or  chloride  will  then  precipitate  the  silver. 
The  most  important  reaction  of  mercuric  iodide  is  that  it 
forms  double  salts  with  the  iodides  of  the  alkalies,  which 
salts  dissolve  freely  in  water,  yielding  colorless  solutions. 
This  reaction  will  take  place  in  the  official  process  for 
making  mercuric  iodide,  if  the  potassium  iodide  be  taken 
in  excess,  the  scarlet  precipitate  that  falls  om  adding  the 
solution  of  mercuric  chloride  instantly  redissolving  on 
slight  agitation,  giving,  in  colorless  solution,  the  potas- 
sium double  salt.  This  same  potassio-mercuric  iodide, 
under  the  name  of  iodohydrargyrate  of  potassium,  has  been 
used  in  medicine,  with  the  claim  for  it  of  remarkable 
powers,  but  its  effects  are  substantially  those  of  the  sim- 
ple mercuric  iodide — just  as  a  solution  of  the  salt  itself  is 
substantially  but  a  solution  of  mercuric  iodide  in  excess 
of  potassium  iodide.  The  physiological  properties  of 
mercuric  iodide  are  practically  identical  with  those  of 
the  chloride — locally  irritant  even  to  corrosiveness,  con- 
stitutionally mercurializing  in  the  manner  just  detailed 
under  mercuric  chloride.  The  salt  is  not  much  used,  yet 
some  practitioners  are  partial  to  it  for  the  purposes  of  a 
constitutional  mercurial,  the  administration  being  in  doses 


and  with  observances  identical  with  those  employed  in 
the  giving  of  mercuric  chloride.  The  iodide  may  be 
given  in  pill,  or  in  solution  of  potassium  iodide.  If 
wanted  in  the  latter  way,  it  may  be  obtained  by  pre- 
scribihg  an  equivalent  quantity  of  mercuric  chloride  to 
be  added  to  a  solution  of  potassium  iodide.  By  reaction 
red  iodide  then  forms  and  remains  in  solution  as  double 
salt,  in  the  manner  set  forth  above. 

Mercuric  iodide  is  an  ingredient  of  the  official  prepara- 
tion entitled  Liquor  Arsenii  et  Eydra/rgyri  lodidi,  for 
whose  discussion  see  under  Arsenic. 

Mercuric  Cyanide,  Hg(CN)s.  The  salt  is  official  in  the 
United  States  Pharmacopoeia  under  the  title,  Hydrargyri 
Gyanidum,  Mercuric  Cyanide.  This  salt  is  in  the  form  of 
colorless  prismatic  crystals,  turning  dark  on  exposure  to 
light.  It  is  odorless,  but  has  a  bitter,  metallic  taste.  It 
dissolves  in  12.8  parts  of  cold  water  and  in  8  parts  of 
boiling  water ;  in  15  parts  of  cold  alcohol  and  in  6  parts 
of  boiling  alcohol.  It  is  sparingly  soluble,  only,  in  ether. 
It  should  be  kept  in  well-stoppered,  dark  amber-colored 
bottles.  The  important  chemical  facts  concerning  mer- 
curic cj'anide  are,  that  it  is  decomposed  in  aqueous  solu- 
tion by  hydrochloric  acid  with  evolution  of  hydrocyanic 
acid;  but  that,  on  the  other  hand,  unlike  many  other 
mercurials,  it  is  not  precipitated  by  alkalies  or  organic 
matters.  In  action,  this  salt  is  highly  irritant  and  in- 
tensely poisonous,  uniting  to  the  usual  virulence  of  mer- 
curic salts  the  poisonousness  of  the  soluble  cyanides.  Its 
sole  medicinal  use  has  been  to  mercurialize,  as  in  syphilis, 
by  giving  by  the  mouth,  for  which  purpose  mercuric- 
cyanide  has  been  a  favorite  with  some  practitioners,  un- 
der the  claim  that  it  mercurializes  after  the  non-salivat- 
ing type  of  corrosive  sublimate,  but  with  less  tendency 
to  irritate  stomach  and  bowels  than  in  the  case  of  th& 
latter  compound.  But,  with  the  majority  of  physicians, 
the  extreme  poisonousness  of  the  cyanide  has  very  natu- 
rally bepn  a  bar  to  its  common  employment.  The  dose, 
is  the  same  as  with  con'osive  sublimate. 

Basic  Mercuric  Sulphate,  Hg(HgO)2S04.  This  sul- 
phate, commonly  called  turpeth  mineral,  is  official  in  the- 
United  States  Pharmacopoeia  under  the  title  Hydrargyri 
Subsulphas  Flamts,  Yellow  Mercuric  Subsulphate.  To 
make  this  salt,  normal  mercuric  sulphate,  formed  by  direct 
action  of  sulphuric  acid  upon  mercury,  is  subjected  to- 
the  action  of  boiling  distilled  water  in  abundance.  By 
this  means  the  salt  is  decomposed  into  an  acid  sulphate 
which  dissolves  in  the  water,  and  a  basic  salt  which  falls 
as  an  insoluble,  lemon-yellow  precipitate.  The  latter  is. 
then  collected,  washed,  and  dried.  The  powder  thus  ob- 
tained is  permanent  in  the  air  and  is  without  odor  or 
taste.  It  is  insoluble  in  water  or  alcohol,  but  dissolves 
in  nitric  or  hydrochloric  acid.  It  should  be  kept  in  well- 
stoppered  bottles,  away  from  light.  Probably  because 
of  its  solubility  in  hydrochloric  acid,  this  salt  is  promptly 
active  when  swallowed,  with  the  feature  that  its  irrita- 
tion speedily  excites  reflex  vomiting — a  vomiting  that 
pretty  thoroughly  evacuates  the  stomach,  with  but  tri- 
fling nausea  and  depression.  In  such  vomiting  the  mer- 
curial is  itself  discharged,  and  no  further  effects  ensue; 
but  if  for  any  reason  vomiting  does  not  come  on,  then 
irritant  mercurial  poisoning  results,  whose  severity  de- 
pends jointly  on  the  quantity  of  the  mineral  swallowed 
and  the  degree  of  acidity  of  the  gastric  contents.  Tur- 
peth mineral  is  almost  exclusively  used  as  an  emetic,  and 
is  particularly  employed  in  the  emetic  treatment  of  croup, 
where  the  non-depressing  character  of  the  vomiting  is 
held  as  a  recommendation.  But  the  poisonousness  of  the 
salt  must  be  remembered.  The  average  quantity  required 
to  vomit  a  child  is  from  0.13  to  0.20  gm.  (gr.  ij.-iij.). 
The  medicine  may  be  given  in  powder. 

Mercuric  Nitrate,  Hg(N03)2.  Mercuric  nitrate  is  used 
medicinally  only  in  the  two  following  pharmaceutical 
preparations : 

Liquor  Hydrargyri  Nitratis,  Solution  of  Mercuric  Ni- 
ti-ate  "  Acid  Nitrate  of  Mercury."  Mercuric  oxide  is  dis- 
solved in  excess  of  dilute  nitric  acid,  whence  results  a 
dense,  clear,  nearly  colorless,  strongly  acid  liquid,  of 
specific  gravity  2.100,  and  containing  in  solution  "about 
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60  per  cent,  of  mercuric  nitrate  togetlier  with  about  11 
per  cent,  of  free  nitric  acid  "  (U.  S.  P.).  Tliis  liquid  is 
lilglily  corrosive,  and  is  used  solely  as  a  searching  caus- 
tic. It  is  applied  to  the  part  in  full  strength,  and  should 
be  used  only  when  a  rather  spreading  action  is  allowable 
or  desirable. 

Viigiwntum  Hydrargyri  Mtratis,  Ointment  of  Mercuric 
Nitrate,  Citrine  Ointment.  Lard  oil,  heated,  is  dosed 
with  nitric  acid,  whereby  the  olein  of  the  oil  is  changed 
to  elaidin.  To  this  mixture,  when  nearly  cold,  is  added 
a  solution  of  mercuric  nitrate  obtained  by  dissolving  me- 
tallic mercury  in  nitric  acid.  The  product  is  a  yellow 
ointment,  decidedly  irritant,  and  exerting  powerfully 
the  local  specific  medicinal  powers  of  the  mercuric  com- 
pounds. Citrine  ointment  is  thus  available  to  destroy 
parasites,  or  to  excite  a  healing  action  in  indolent  ulcers 
or  eruptions.  Unless  a  strong  effect  is  needed,  the  oint- 
ment should  be  diluted  with  lard  in  equal  parts. 

Mercuric  Oleate.  Formula  of  normal  oleate,  Hg(Ci8- 
HssOs)^.  The  only  condition  in  which  an  oleate  of  mer- 
cury is  official  in  the  United  States  Pharmacopoeia  is  in 
the  preparation  entitled  Oleatum  Hydrargyri,  Oleate  of 
Mercury.  The  quantity  of  ten  per  cent,  of  dried  yellow 
mercuric  oxide  is  dissolved  in  oleic  acid.  If  made  with 
oleic  acid  of  standard  quality  the  product  is  a  transpa- 
ent,  yellowish,  oily  liquid ;  but  if  an  impure  commercial 
acid  be  the  basis,  it  is  a  soft  semisolid.  The  preparation 
is  liable  to  undergo  slow  change  with  deposition  of  me- 
tallic mercury,  but  the  better  the  quality  of  the  oleic  acid 
used  in  the  making,  the  slower  the  decomposition.  The 
"  oleate  "  represents  ten  per  cent,  of  a  mercuric  oleate  in 
solution  in  excess  of  oleic  acid.  Its  properties  are  those 
of  a  moderately  irritant  mercuric  salt,  made  highly  diffu- 
sible by  the  peculiar  attributes  of  oleic  acid.  Rubbed 
into  the  skin,  the  mercurial  is  absorbed  as  in  the  similar 
application  of  mercurial  ointment,  but  more  rapidly  and 
thoroughly.  Constitutional  mercurialization  is  thus  eas- 
ily procurable.  Lightly  brushed  upon  a  part,  the  prep- 
aration produces  the  local  mercurial  effects,  and,  because 
of  its  diflfusibility,  acts  more  thoroughly  than  do  ordi- 
nary ointments  or  aqueous  lotions.  For  destroying  the 
vitality  of  the  ova  of  lice,  or  of  vegetable  parasitic  organ- 
itos,  the  preparation  is  unsurpassed.  To  produce  con- 
stitutional mercurialization,  the  oleate  is  used  in  the  same 
way  as  mercurial  ointment.  For  such  application  the 
oleate  is  superior  to  the  latter  preparation  in  speed,  effec- 
tiveness, and  cleanliness;  but  being  more  irritant,  it  is 
liable  to  make  the  skin  sore  or  even  to  raise  an  eruption. 
To  neutralize  this  tendency  so  far  as  possible,  a  good 
plan  is  to  order  one  per  cent,  of  morphine— the  pure  alka- 
loid—to be  dissolved  by  gentle  heat  in  the  oleate.  For 
local  effects  the  oleate  of  mercury  is  lightly  applied  to 
the  part  by  a  camel's-hair  brush,  and,  if  the  skin  be  ten- 
der, morphine  may  be  added,  as  just  described. 

Mereur-ammonium  OJiloride,  NHjHgCl.  This  salt,  com- 
monly known  as  white  precipitate,  is  official  in  the  United 
States  Pharmacopoeia  under  the  title  Hydrargyrum,  Am- 
moniatum,  Ammoniated  Mercury.  The  preparation  is 
obtained  by  precipitating  an  aqueous  solution  of  mercu- 
ric chloride  by  ammonia  water  in  slight  excess.  Collect- 
ed and  dried,  the  precipitate  appears  as  a  white  powder  or 
pulverent  lumps,  odorless  and  nearly  tasteless.  It  is 
permanent  in  the  air,  and  insoluble  in  either  water  or 
alcohol.  It  should  be  kept  in  well-stoppered  bottles, 
away  from  light.  Ammoniated  mercury  is  irritant  and 
poisonous.  It  is  used  externally  only  for  the  usual  pur- 
poses of  the  irritant  mercurials,  and  almost  invariably  in 
the  form  of  the  official  ointment  of  ammoniated  mercury, 
consisting  of  ten  per  cent,  of  the  salt  incorporated  with 
benzoinated  lard. 

Besides  the  foregoing  official  preparations,  numerous 
others  have  been  proposed,  of  which  the  more  important 
are  the  following :  ,_    ^i.        *■       „f 

Mercurous  Tannate.  This  salt  forms  by  the  action  ot 
tannic  acid  upon  mercurous  nitrate.  It  is  of  a  greenish 
color,  and  resembles  calomel  In  being  insoluble  in  water 
or  alcohol,  and,  accordingly,  odorless,  tasteless,  and  bland 
in  local  action.    Its  peculiarity  is  that  it  is  easily  decom- 


posed by  alkalies,  however  weak,  and  in  such  decompo- 
sition yields  metallic  mercury  in  exquisitely  fine  subdi- 
vision. Accordingly,  when  swallowed,  it  is  decomposed 
by  the  alkaline  contents  of  the  duodenum,  and  offers  mer- 
cury in  a  condition  ready  for  absorption  but  yet  not  irri- 
tating. The  tannate,  therefore,  is  a  possible  bland  mer- 
curial for  constitutional  use,  and  may  be  prescribed  as  an 
antisyphilitic  in  doses  of  0.06  gm.  (gr.  i.),  in  pill.  The 
salt  is  incompatible  with  even  the  weakest  of  alkalies. 
Also,  potassium  iodide  should  not  be  given  in  conjunc- 
tion. 

Mereurmis  Bromide  is  a  white,  insoluble  compound,  for 
practical  purposes  a  duplicate  of  calomel. 

Mercuric  Bromide  is  similarly  a  duplicate  of  corrosive 
sublimate.  The  bromides  may  be  used  in  the  same  way 
as  the  corresponding  chlorides,  but  present  no  advan- 
tages. 

Mercuric  Salicylate  is  an  amorphous,  white  powder, 
insoluble  in  water  or  alcohol,  and  accordingly  without 
odor  or  taste.  It  dissolves  in  solution  of  any  of  the  alka- 
hne  chlorides,  bromides,  or  iodides,  such  as,  for  instance, 
common  salt.  The  salt  has  been  proposed  for  internal 
giving  as  a  constitutional  mercurial,  on  the  ground  of 
being  effective  while  but  little  disturbing  to  the  digestive 
organs.  It  may  be  given  in  doses  of  0.01  gm.  (gr.  \),  in 
pill.  Also  it  has  been  used  as  an  antisyphilitic,  by  injec- 
tion, hypodermatic  or  intramuscular,  the  powder  being 
suspended  in  mucilage  or  paraffin  oil.  The  mixture 
must  be  well  shaken  before  use,  and  0.01  gm.  (gr.  \)  may 
be  given  at  each  injection. 

Other  preparations,  proposed  especially  for  hypoder- 
matic use  in  syphilis,  are  as  follows: 

Mercuric  Forinamidate.  A  salt  soluble  in  water,  neu- 
tral in  reaction,  non-coagulating  to  albumin,  and  giving 
but  little  pain  on  injection.  Dose  for  injection,  from  ten 
to  twenty  drops  of  a  one-per-cent.  aqueous  solution. 

Mercuric  Benzoate.  A  white,  crystalline  salt,  without 
odor  or  taste.  Sparingly  soluble  in  cold  water,  but  solu- 
ble in  hot  water,  in  alcohol,  and  in  an  aqueous  solution 
of  common  salt.  Three  parts  of  the  benzoate  and  one 
part  of  common  salt  may  be  dissolved -together  in  four 
hundred  parts  of  water,  and  of  this  solution  one  (hypo- 
dermatic) syringeful  may  be  injected  daily. 

Mercury  Amidojrivpionate  or  Alanate.  A  white,  crys- 
talline powder,  soluble  in  water.  From  0.005  to  0.01 
gm.  (gr.  tV"^)  ™^y  ^6  given  at  each  injection,  in  aque- 
ous solution. 

Mercury  Sozoiodol.  A  fine,  yellow  powder,  sparingly- 
soluble,  only,  in  water  (1  part  in  500)  but  soluble  in  solu- 
tion of  common  salt.  Dose  for  hypodermatic  injection, 
0.06  gm.  (gr.  i,).  In  strong  solution,  the  compound  is- 
irritating.  It  is  also  employable  locally,  as  a  dusting 
powder,  or  in  ointment  of  one  or  two  per  cent,  strength. 

Mercury  Imido-suceinate,  or  Asparaginate.  A  white, 
crystalline  powder,  soluble  in  25  parts  of  water  and  in 
300  parts  ot  alcohol.     Dose,  by  injection,  0.01  gm.  (gr.  I). 

Mercury  Succinimid^.     A  white,  silky  powder,  soluble  . 
in  water,  but  almost  insoluble  in  alcohol.    Dose  by  in- 
jection, 0.01  gm.  (gr.  -J). 

For  local  use,  the  following  have  been  proposed : 

Mercury  Pyroborate.  An  amorphous,  insoluble  brown 
powder.  Used  in  ointment  (two-per-cent.  strength)  as  a 
dressing  for  syphilitic  or  other  sores. 

Mercury  Stearate.  A  white,  unctuous  powder,  for  use 
as  a  dressing  in  place  of  ointment  preparations. 

Mercury-zinc  Cyanide.  A  white  powder,  insoluble  in 
water.  Recommended  by  Sir  Joseph  Lister  for  use  in 
antiseptic  dressings.  Its  insolubility  saves  it  from  irri- 
tating and  poisoning. 

Compounds  of  mercury  formerly  official  in  the  United 
States  Pharmacopceia,  and  still  occasionally  used,  are  as 
follows : 

Mercurous  Oxide,  HgjO.  This  is  the  compound  com- 
monly called  black  oxide  of  mercury.  It  is  a  dingy,  dark 
olive  powder,  insoluble  in  water  or  alcohol.  Its  only  use 
is  in  the  so-called  black  wash,  a  mild  mercurial  lotion  for 
syphilitic  sores.  This  wash  is  practically  mercurous 
oxide  diffused  through  water.    To  obtain  it,  calomel  is 
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mixed  with  lime  water,  generally  In  the  proportion  of  4 
gm.  (3  i.)  of  the  former  to  500  gm.  (O  i.)  of  the  latter. 
Reaction  occurs,  the  lime  abstracting  the  chlorine  from 
the  calomel  to  form  calcium  chloride,  which  remains  in 
solution,  and  giving  oxygen  in  exchange,  so  that  the 
white  powder  of  the  mercurous  chloride  changes  to  the 
dusky  one  of  the  oxide.  On  standing,  the  precipitate  of 
the  oxide  rapidly  settles  to  the  bottom  of  the  vessel  con- 
taining the  wash,  so  that  the  mixture  needs  to  be  shaken 
well  before  using. 

Mercurous  oxide  is  apt  to  form  in  small  quantity  in  the 
trituration  preparations  of  mercury  described  above,  and 
some  have  thouglit  that  the  activity  of  such  preparations 
is  wholly  due  to  the  presence  of  this  compound,  but  this 
is  undoubtedly  not  so. 

Mercuric  Sulphide,  HgS.  This  is  the  well-known  sub- 
stance cinnabar,  which,  finely  powdered,  makes  the  pig- 
ment miTnilion.  It  is  abrigtit  red  substance,  permanent, 
odorless  and  tasteless  and  insoluble  in  water  or  alcohol.  It 
was  formerly  used  for  mercurial  fumigation,  by  the  plan 
of  throwing  about  2  gm.  (gr.  xxx.)  on  hot  coals  so  placed 
that  the  resulting  fumes  should  bathe  the  naked  body  of 
the  patient,  under  an  enveloping  blanket.  But  the  pro- 
cedui-e  develops  sulphur  dioxide  gas  which  is  highly  irri- 
tating. 

Cinnabar,  accordingly,  is  now  discarded,  for  use  in 
fumigation,  in  favor  of  calomel. 

Mercurous  Sulphide,  HgjS.  This  compound,  long  since 
abandoned  as  a  medicine,  needs  mention  only  as  being  the 
mercurial  formerly  called  the  black  sulphide,  or  Etliiops 
mineral. 

III.  General  Thekapeutics  of  Mbkouby  Com- 
pounds.— As  has  appeared  in  the  discussion  of  the  sev- 
eral compounds  of  mercury,  the  therapeutic  uses  of  the 
mineral  are  many  and  incongruous.  Some  of  these  are 
fulfilled  by  a  single  preparation  only,  but  others,  and  the 
majority,  are  possible  for  several  of  the  compounds. 
Concerning  these  latter  some  practical  points  present 
themselves  for  consideration. 

Constitutional  Mercurialization. — This  procedure  was 
formerly  resorted  to,  in  a  routine  way,  in  all  cases  of 
acute  inflammations,  especially  of  serous  membranes, 
generally  also  in  the  continued  fevers,  and,  in  mild 
grade,  in  the  various  cachexise.  Nowadays,  however,  it 
has  fallen  into  disuse,  except  in  the  treatment  of  the  sin- 
gle disease  syphilis.  In  this  affection  its  avail  is  most 
important,  as  will  be  found  discussed  in  the  article  on 
Syphilis.  General  mercurialization  can  be  effected  by 
giving  mercurials  by  the  mouth,  by  inunction,  hy  fumi- 
gation, and  by  hypodermatic  injection.  In  general  con- 
cerning these  methods,  the  points  may  be  noted  that 
administration  by  the  mouth  is  most  convenient,  is  rea- 
sonably prompt  and  efficient,  except  in  cases  of  most 
urgent  liaste,  but  subjects  the  digestive  organs  to  a 
maximum  of  derangement.  The  inunction  method  is 
rapid  and  potent,  peculiarly  applicable  therefore  to  ur- 
gent cases ;  saves  the  digestive  organs,  but  is  troublesome, 
dirty,  and  exposes  the  patient  to  detection  of  his  malady. 
The  fumigation  process  has  all  the  features  of  the  inunc- 
tion method,  with  an  extreme  of  troublesomeness.  The 
hypodermatic  procedure  also  is  prompt,  powerful,  and 
saving  to  the  digestive  organs,  but,  with  the  preparation 
hitherto  most  used  for  the  injection,  corrosive  sublimate, 
has  the  profound  objection  of  being  painful,  and  liable  to 
produce  abscess.  To  mercurialize  by  the  mouth,  if  the 
object  be  a  long-continued,  gentle  impression,  mercury 
with  chalk  or  blue  mass,  or  small  doses  of  the  yellow 
iodide,  are  commonly  selected  from  among  the  mild  mer- 
curials. For  a  less  continuous  action,  but  one  still  short 
of  full  therapeutic  saturation,  the  mercuric  compounds, 
chloride,  iodide,  or  possibly  cyanide,  may  be  employed. 
Between  the  respective  action  of  the  two  groups,  the 
important  points  of  difference  are  that  the  mild  mercu- 
rials are  most  apt  to  salivate  and  provoke  looseness  of  the 
bowels ;  and  the  irritant  unduly  to  irritate  the  stomach. 
For  the  rapid  production  of  the  full  limit  of  mercuriali- 
zation by  the  mouth,  the  more  potent  of  the  mild  mer- 
curials— calomel,  blue  pill,  or  the  yellow  iodide — should 


be  given  in  generous  dosage.  For  rapid  effect,  however, 
mercurialization  by  other  avenue  than  the  mouth  is  the- 
oretically preferable.  For  inunction,  mercurial  ointment 
(and  the  oleate  are  the  two  available  preparations,  of 
which  the  latter  is  the  more  elegant  and  cleanly,  but  also 
the  more  irritating.  For  fumigation,  calomel,  and  the 
black  oxide  are  possible,  but  the  first  named  is  decidedly 
to  be  preferred.  For  hypodermatic  injection,  corrosive 
sublimate  has  been  the  prepai'ation  most  used.  By  any 
method  and  for  any  purpose,  modern  practice  enjoins 
that  mercurialization  must  be  limited  in  degree  to  the  de- 
velopment of  the  mildest  grade  of  stomatitis. 

Digestive  Disorders. — The  correction  of  digestive  dis- 
orders is  one  of  the  prominent  applications  of  mercurials. 
The  efficacy  is  one  of  wide  range,  and  in  it  the  antiseptic 
virtues  of  mercury  probably  play  a  part.  The  derange- 
ment in  which  the  mineral  has  the  oldest  reputation  is 
that  whereof  the  main  symptoms  are  constipation,  with 
clay -colored  stools,  loss  of  appetite,  with  a  bitter  taste  in 
the  mouth,  and  perhaps  even  nausea,  and  a  muddy  or 
even  distinctly  jaundiced  skin  and  conjunctiva.  In  such 
condition  of  things,  as  soon  as  a  free  passage  from  the 
bowels  can  be  secured  by  a  mercurial — calomel  or  blue 
pill,  or,  in  the  case  of  children,  mercury  with  chalk — the 
various  symptoms  very  commonly  subside.  And  even  if 
there  be  not  constipation,  mercury,  now  not  necessarily 
in  purgative  dose,  will  still  more  often  than  not  work  a 
cure.  Next,  entirely  apart  from  the  matter  of  clay- 
colored  stools,  many  cases  of  vomiting  from  digestive 
disorders,  and,  still  more  commonly,  diarrhoeal  or  dysen- 
teric symptoms  arising  apparently  from  the  same  cause, 
are  more  or  less  controllable  by  mercurials.  The  selec- 
tion is  commonly  calomel  or  mercury  with  chalk  for 
vomiting,  and  mercury  with  chalk  or  corrosive  subli- 
mate for  bowel  aiiections.  In  all  cases  the  dose  is  small, 
as,  for  instance,  0.01  gra.  (gr.  |)  of  gray  powder,  or  0.001 
gm.  (gr.  ^)  of  corrosive  sublimate,  frequently  repeated. 

The  Killing  of  Parasites. — A  purgative  dose  of  calomel 
is  anthelmintic,  but  it  is  particularly  for  the  destruction 
of  external  parasites  that  mercury  is  used,  a  purpose  for 
which  mercurials  are  pre-eminent.  The  forms  selected 
are  usually  corrosive  sublimate  in  solution,  white  pre- 
cipitate ointment,  citrine  ointment,  mercurial  ointment, 
or  the  oleate.  The  last  named  is  the  preparation  to  be 
preferred  where  the  ova  of  lice  are  to  be  destroyed. 

The  Treatment  of  Skin  Affections. — The  surface  disor- 
ders of  syphilis  are  treated  with  great  advantage  by  mer- 
curials, locally  applied,  as  an  adjunct  to  constitutional 
treatment;  but  also  non-syphilitic  skin  affections  are 
often  benefited  by  the  same  measures.  Recognizing  that 
the  applications  are  irritant,  the  principle  obtains  to 
graduate  the  irritation  of  the  application  to  the  irritabil- 
ity of  the  part — a  raw  surface,  tender  and  painful,  taking 
a  mild  application,  and  an  unbroken  skin  or  an  indolent 
ulcer  a  comparatively  harsh  one.  In  the  order  of  their 
intensity  of  action,  beginning  with  the  mildest,  the  prep- 
arations in  common  use  as  local  applications  are  as  fol- 
lows: Calomel,  applied  as  powder  or  in  ointment;  black 
oxide,  in  the  form  of  black  wash:  meixurial  ointment; 
ointment  of  the  yellow  oxide  ;  ointment  of  the  red  oxide ; 
ointment  of  ammoniated  mercvry  ;  oleate;  ointment  of  the 
nitrate;  lotions  of  corrosive  sublimate. 

The  other  prominent  therapeutic  uses  of  mercurials  are 
generally  unique,  and  the  points  concerning  tliem  have 
already  been  discussed  in  connection  with  the  individual 
preparations.  Edward  Curtis. 

'  Sternberg :  American  Journal  of  the  Medical  Sciences,  April,  1883. 

MERCURY,  POISONING  BY.— All  the  compounds  of 
this  element  are  violent  poisons  to  all  organisms  whether 
plants  or  animals.  Even  in  its  elemental  state  metallic 
mercury  is,  under  certain  conditions,  as  will  be  seen,  ex- 
tremely poisonous. 

The  severity  of  the  symptoms  and  rapidity  of  action  in 
each  individual  case  will  of  course  depend  upon  the  na- 
ture of  the  compound  absorbed,  the  method  of  adminis- 
tration, size  and  frequency  of  the  doses  taken,  and  the 
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susceptibility  of  tlie   victim;   conditions  whicli  are  of 
general  application  to  all  poisonings. 

According  to  statistics  collected  by  Kobert,  ninety  per 
cent,  of  the  cases  of  poisoning  by  mercury  are  due  to  its 
administration  in  some  form  by  physicians;  the  drug 
having  been  administered  in  too  large  a  quantity  at  a 
single  dose,  or  its  use  having  been  continued  for  too 
long  a  period  of  time,  or,  finally,  there  having  been  care- 
less or  excessive  use  of  corrosive  sublimate  in  antiseptic 
surgery.  Criminal  poisonings  form  about  one  per  cent, 
or  less  of  the  cases  recorded ;  while  attempted  suicide  by 
means  of  mercurial  products  will  claim  about  two  per 
cent. 

In  the  ordinary  practice  of  a  physician,  poisoning  from 
the  following  compounds  of  mercury  may  be  encountered  ■ 

Metallic  Mercury.  Recent  researches  show  that  mer- 
cury vaporizes  at  all,  save  exceedingly  low,  temper- 
atures. Even  when  in  the  solid  state  (-  39.4°  C.)  vapor  is 
given  off.  Vaporization  is  not,  however,  readily  detected 
until  the  temperature  has  risen  to  about  +  5°  C.  Poison- 
ing through  breathing  the  vapors  of  metallic  mercury  is 
not  uncommon,  but  cases  of  acute  poisoning  are  rare.  As 
examples  of  extensive  poisoning  by  vapors  of  metallic 
mercury  two  famous  cases  may  be  cited.  The  first,  that 
of  the  crew  of  H.  M.  S.  Triumph,  has  become  classical. 
This  frigate  sailed  in  1810  with  a  cargo  consisting  chiefly 
of  Cadiz  mercury  bound  for  the  gold  mines  of  South 
America.  The  ship  having  encountered  rough  weather 
part  of  the  receptacles  containing  the  mercur}'  ruptured 
and  several  tons  of  the  metal  leaked  into  the  hold.  All 
animal  life  on  board  exhibited  symptoms  of  mercurialism. 
The  ship  was  picked  up  at  sea  in  a  helpless  condition 
and  towed  into  a  French  port.  The  crew  of  the  rescuing 
vessel  detailed  to  the  Triumph  were  poisoned,  as  were 
also  the  men  employed  in  cleaning  her  up  when  in  port. 
In  all  two  hundred  men  were  atflicted  wjtli  mercurialism ; 
two  died.  The  other  case  is  that  related  by  Kumnitz. 
In  1803  a  fire  broke  out  in  the  workings  of  the  mercury 
mines  at  Idria,  and  as  a  result  of  the  vaporization  of  mer- 
cury it  is  estimated  that  over  nine  hundred  persons  were 
afflicted  with  tremor  mercurialis.  One  of  the  most  re- 
markable cases  of  poisoning  by  vapors  of  metallic  mer- 
cury is  recorded  by  Paucher.  A  man  and  his  wife  in 
charge  of  a  Parisian  shooting  gallery  slept  in  a  small 
room  directly  over  the  gallery,  after  having  been  in  at- 
tendance all  day.  From  two  thousand  to  five  thousand 
"  Plobert "  cartridges  were  shot  daily.  In  the  explosion 
of  the  fulminate  of  mercury  with  which  these  little  car- 
tridges are  chiefly  charged  it  is  probable  that  mercury  is 
set  free  and  vaporized.  The  constant  breathing  of  this 
mercury-charged  atmosphere  eventually  led  to  chronic 
poisoning. 

In  connection  with  this  discussion  of  cases  of  poisoning 
by  vapors  of  mercury  it  is  of  Interest  to  note  that  it  is  a 
quite  well-established  fact  that  persons  exhibiting  a  ten- 
dency to  phthisis  are  very  susceptible  to  the  action_  of 
these  vapors  and  rarely  recover  from  its  effects,  dying 
either  from  mercurialism  or  from  tuberculosis. 

The  pure  metal  in  the  form  of  liquid  seems  to  have 
only  very  slight  action,  often  none  at  all.  Frohner  has 
shown  that  dogs  and  swine  can  easily  support  doses  of 
250  to  500  gm.  (i  to  1  lb.)  without  exhibiting  any  symp- 
toms of  toxic  action.  Similarly,  enormous  doses  have 
been  administered  to  man,  in  the  early  days  of  medicine, 
to  remove  obstructions  in  the  bowels  and  as  a  cure  for 
constipation,  without  any  recorded  evil  effects.  On  the 
other  hand,  Gibb  {American  Journal  Medical  Sciences, 
1873,  p.  280)  relates  a  case  in  which  four  and  one-half 
ounces  of  metallic  mercury  were  taken  to  procure  an 
abortion  (which,  however,  did  not  result)  with  the  exhi- 
bition of  serious  symptoms  of  mercurial  poisoning.  Al_ 
though  liquid  metallic  mercury  is  generally  inactive,  if 
the  metal  is  taken  in  a  finely  divided  condition,  as,  for  ex- 
ample, emulsified  in  fats,  oils,  etc.,  it  becomes  a  most 
violent  poison.  The  careless  use  of  "blue  omtment, 
"gray  oil,"  "blue  pill,"  etc.,  has  led  to  numberless  cases 
of  serious  illness.  Leibling  cites  the  case  of  three  per- 
sons affected  with  the  itch  who  rubbed  into  the  body  a 


mercurial  ointment  containing  270  gm.  of  finely  divided 
metallic  mercury.  Death  resulted  in  twenty -four  hours 
trom  acute  mercurial  poisoning. 

Mercuric  Chloride.  This  salt,  known  under  a  variety 
of  names,  of  which  the  most  common  is  corrosive  subli- 
mate, occurs  in  the  form  of  heavy,  colorless,  transparent, 
glistening,  orthorhombio  prisms  which  have  an  acrid, 
disagreeable,  metallic  taste.  It  is  responsible  for  by  far 
tiie  larger  number  of  cases  of  acute  poisoning  by  mercury. 
It  is  soluble  in  water,  the  solubility  increasing  with  the 
temperature,  more  soluble  in  ether,  and  still  more  soluble 
in  alcohol  qnd  in  glycerin.  The  solubility  of  mercuric 
chloride  in  water  at  ordinary  temperatures  is  greatly 
increased  by  the  presence  of  many  substances,  chief 
among  which  are  the  chlorides  of  ammonium,  sodium, 
potassium  and  the  alkaline  earths,  by  camphor,  etc. 
Practitioners  are  often  too  careless  in  the  use  of  solutions 
of  mercuric  chloride  in  the  dressing  of  wounds  and  in 
obstetrics.  The  excessive  use  of  the  usual  strength  of 
solution  (1  to  1,000)  has  led  to  many  sad  accidents.  Some 
patients  are  very  susceptible  to  the  action  of  mercury. 
The  fatal  dose  of  corrosive  sublimate  is  not  well  estab- 
lished because  of  the  variability  of  the  intensity  of  its 
action  on  different  individuals.  It  is  probably  safe  to  set 
it  as  low  as  180  mgm.  (3.78  grains).  The  variability  of 
the  fatal  dose  and  fatal  period  is  well  shown  by  the  fol- 
lowing case  quoted  by  Worraley.  Three  children  were 
accidentally  poisoned  by  mercuric  chloride  dispensed  by 
mistake  for  calomel;  one,  seven  years  old,  took  eighteen 
grains  (1.16  gm.)  and  died  in  three  hours;  another,  two 
years  old,  took  six  grains  (0.4  gm.)and  died  in  eleven 
hours;  the  third,  aged  three,  took  twelve  grains  (0.78 
gm.)  but  did  not  die  until  the  twenty-thh-d  day.  Severe 
symptoms  have  followed  a  dose  as  low  as  from  one-third 
to  one-half  of  a  grain.  Recovery  has  followed  such 
enormous  doses  as  31  gm.  (about  f  i.),  when  there  has 
been  prompt  and  violent  vomiting  and  subsequent  treat- 
ment of  the  victim  by  a  physician.  Opium  eaters  are 
peculiarly  resistant.  Rigler  states  that  a  certain  individ- 
ual addicted  to  this  habit  was  able  to  take  1.8  gm.  (gr. 
xxviij.)  daily  without  illness. 

Mercuric  Cyanide.  This  salt  is  met  with  in  the  form  of 
more  or  less  transparent,  colorless,  prismatic  crystals, 
often  slightly  darkened  by  exposure  to  light.  It  is  odor- 
less and  has  a  bitter,  metallic  taste.  It  is  soluble  in  water 
and  in  alcohol,  but  only  very  slightly  soluble  in  ether. 
This  salt  has  occupied  a  relatively  insignificant  place  in 
the  toxicology  of  mercury  until  the  recent  Molineux 
case  in  New  York  City  forced  it  into  prominence.  The 
fatal  dose  of  the  salt  is  probably  less  than  that  of  the 
chloride  because  of  its  greater  solubility  in  water  and  the 
ease  with  which  it  is  decomposed  with  the  formation  of 
hydrocyanic  acid.  In  some  of  the  cases  recorded  death 
seems  to  have  been  due  to  the  action  of  cyanogen  com- 
pounds rather  than  to  that  of  mercury.  Death  is  not, 
however,  always  rapid.  In  one  instance  600  mgm. 
caused  death  in  nine  days;  in  another  instance  1.2  gm. , 
also  caused  death  in  nine  days. 

Mercurous  Ghlaride.  Calomel  occurs  in  commerce  as  a 
heavy,  white  powder  with  a  yellowish  tint,  without  odor 
or  taste,  almost  insoluble  in  water,  insoluble  in  alcohol 
and  in  ether.  It  is  slowly  acted  upon  by  light  and 
slowly  decomposed  by  boiling  water,  metallic  mercury 
and  corrosive  sublimate  being  among  the  products 
formed.  Its  solubility  in  water  is  increased  in  the  pres- 
ence of  alkaline  chlorides,  corrosive  sublimate  being 
formed.  Perfectly  pure  calomel  is  of  very  low  toxicity 
in  the  case  of  man,  but  FrOhner  has  shown  that  with  her- 
bivorous animals,  especially  ruminants,  this  salt  is  quite 
poisonous:  8  to  10  gm.  (  3  ij.-iij.)  produce  very  serious 
effects  on  young  cattle ;  a  dose  of  20  gm.  (about  3  v.)  is 
toxic  to  horses;  5  gm.  (gr.  Ixxvij.)  are  toxic  to  sheep; 
while  dogs  and  swine  are  relatively  resistant  per  kilo- 
gram weight,  the  toxic  dose  being  from  2  to  10  gm.  (gr. 
xxxi.-cliv.).  Because  of  the  ease  with  which  calomel  is 
acted  upon  by  many  substances,  with  the  formation  of 
the  actively  poisonous  mercuric  salt,  accidents  due  to 
such  incompatibles  are  not  rare.     There  are  also  on  rec- 
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ord  numerous  cases  of  mercurial  poisoning  due  to  tlie  ad- 
ministration of  impure  calomel. 

Iodides  of  Mercury.  The  mercurous  salt  is  of  no  clini- 
cal importance.  The  mercuric  salt,  of  but  little  more 
importance,  is  met  with  under  two  modiflcations:  the 
yellow  and  the  red,  the  latter  being  the  stable  form. 
Mercuric  iodide  is  moderately  soluble  in  water  (1  in  160), 
more  soluble  in  the  presence  of  hydrochloric,  of  hydrobro- 
mic  or  of  hydriodic  acid,  of  ammonium  salts  and  of  the 
chlorides  and  bromides  of  the  alkali  metals;  it  is  very  sol- 
uble in  solutions  of  the  iodides  of  the  alkalies.  This  salt  is 
a  very  powerful  poison  and  in  some  respects  is  comparable 
with  mercuric  chloride.  On  animals  it  acts  with  great 
violence.  A  salve  containing  5  gm.  (gr.  Ixxvij.)  has 
caused  the  death  of  a  two-and-a-half -year-old  bull. 

Oxides  of  Mercury.  Mercuric  oxide  is  met  with  in  two 
forms :  the  yellow  oxide  prepared  in  the  wet  way  and  the 
red  oxide  prepared  in  the  dry  way.  The  yellow  is  con- 
siderably more  active  and  more  soluble  than  the  red.  Its 
solubility  is,  however,  very  low,  being  about  1  part  in 
20, 000  of  water  at  ordinary  temperatures.  Because  of  its 
use  in  medicine  a  few  accidents  have  resulted.  In  doses 
of  about  500 mgm.  (about  gr.  vij.)  severe  symptoms  have 
been  observed.  The  fatal  dose  can  probably  be  set  at 
from  1  to  1.5  gm.  A  dose  of  30  gm.  has  caused  death 
in  forty-eight  hours. 

Other  Compounds  of  Mercury. — Mercur-ammonium 
chloride,  white  precipitate,  is  a  heavy,  white  powder, 
frequently  employed  in  medicine.  It  is  insoluble  in  al- 
cohol and  in  ether,  and  although  practically  insoluble  iu 
water  it  has  led  to  several  cases  of  poisoning.  Doses  of 
from  1.9  to  2.6  gm.  (gr.  xxx.-xl.)  have  produced  danger- 
ous symptoms,  and  7  gm.  (gr.  cviij.)  have  proved  fatal 
in  eight  days. 

Of  the  sulphates  of  mercury  only  one  is  of  clinical  in- 
terest— the  Basic  Mercuric  Sulphate  (Hydrargyri  Subsul- 
phasFlavus,  D.  S.  P.).  This  heavy,  lemon-yellow,  odor- 
less powder  possesses  a  slightly  acrid  metallic  taste,  is 
insoluble  in  alcohol  and  slightly  soluble  in  water  (1  in 
2,000),  more  soluble  in  boiling  water.  This  salt,  some- 
times called  turpeth  or  turbith  mineral,  caused  the  death 
of  an  adult  in  eleven  daj's  in  a  dose  of  2.6  gni.  (gr.  xl.), 
and  in  another  case  3.9  gm.  (gr.  Ix.)  it  proved  fatal  to  a 
boy  of  sixteen  in  seven  da3's. 

The  sulphides  of  mercury  are  so  insoluble  that  they 
are  sometimes  said  to  be  non-poisonous.  The  red  sul- 
phide, vermilion,  is  known,  however,  to  have  been  re- 
sponsible for  cases  of  chronic  poisoning  iu  France,  due  to 
its  presence  in  cosmetics. 

Mercuric  Nitrate  is  responsible  for  a  number  of  cases 
of  poisoning  in  the  form  of  the  so-called  "acid  nitrate," 
a  solution  of  high  specific  gravity,  fonnerly  much  em- 
ployed in  Europe  as  an  escharotic.  Tardieu  records  a 
case  in  which  death  resulted  in  about  two  hours  after 
swallowing  a  quantity  of  this  corrosive  liquid.  Most  of 
the  cases  of  poisoning,  however,  are  the  result  of  its  use 
as  an  escharotic. 

The  Sulphocyanate  of  Mercury  which  serves  as  the 
basis  for  the  manufacture  of  Pharaoh's  serpents  possesses 
such  energetic  emetic  powers  that  there  is  little  danger  to 
be  apprehended  from  its  ingestion.  When  administered 
to  non- vomiting  animals  it  produces  all  the  symptoms  of 
mercurial  poisoning.  For  further  information  concern- 
ing this  interesting  salt  the  reader  is  referred  to  the  in- 
vestigations of  Ouchinsky  {Ann.  d'Eyg.  et  de  Med.  leg.,  3, 
xxix.,  347),  and  also  to  a  communication  of  Brouardel 
et  Ogier  (Ann.  d'  Jiyg.,  3,  xxix.,  852).  In  the  burning 
of  the  "serpents,"  vapors  of  metallic  mercury  are  pro- 
duced which  may  lead  to  evil  results  in  small,  ill-venti- 
lated rooms. 

Symptoms  of  Poisonikg  by  Merouey. — Cases  of  mer- 
cury poisoning  fall  into  one  of  three  groups  or  classes : 
acute,  subacute,  or  chronic.  In  the  first  class  fall  all 
those  resulting  from  a  large  dose  or  several  rapidly  taken 
moderate  doses  of  a  readily  soluble  salt  of  mercury ;  the 
action  being,  in  a  general  way,  that  of  a  violent  irritant 
poison,  or  of  a  corrosive;  death  taking  place  in  from 
twenty-four  to  thirty-six  hours.     Subacute  cases  result 


from  a  somewhat  slower  action,  the  primary  symptoms 
are  not  so  violent  and  the  period  of  illness  is  quite  long. 
This  second  form  is  seen  when  the  dose  is  smaller  than  in 
the  first  form,  when  small  doses  have  been  administered 
in  too  rapid  succession,  and  when  the  compound  taken  or 
absorbed  is  not  easily  soluble.  The  fatal  period  varies 
from  five  to  twenty  days,  or  is  often  even  longer;  cases  • 
under  eight  to  ten  days  are  generally  the  after-result  of 
acute  poisoning.  The  cases  classed  as  chronic  need  no 
explanation ;  they  are  the  result  of  "  industrial  poison- 
ing "  or  of  medicinal  poisoning  due  to  excessive  prolon- 
gation of  mercurial  treatment.  The  symptoms  do  not 
appear  for  weeks  or  even  months.  Death  may  some- 
times result,  but  recovery  usually  follows  the  removal  of 
the  cause. 

Acute  Poisoning. — This  is  generally  the  result  of  swal- 
lowing corrosive  sublimate.  Immediately  after  taking 
the  poisonous  substance  there  is  experienced  by  the  vic- 
tim an  intensely  disagreeable,  acrid,  metallic  taste  fol- 
lowed almost  at  once  by  a  burning  sensation  (increasing 
to  pain)  in  the  mouth,  throat,  and  epigastrium;  this  pain 
rapidly  extends  with  increasing  severity  to  the  abdomen. 
There  is  excessive  thirst.  Nausea  sets  in,  followed  by 
frequent  retching  and  vomiting  of  mucus  often  tinged 
with  blood  and  sometimes  containing  shreds  of  mucosa. 
There  is  diarrhoea  with  frequent  serous,  mucous,  and  usu- 
ally bloody  stools.  The  pulse  is  small  and  frequent. 
The  body  of  the  victim  is  bathed  in  a  cold  perspiration. 
The  victim  exhibits  great  anxiety.  The  mucosa  of  the 
mouth  and  throat  is  white  and  shrivelled  and  in  a  short 
time  there  is  severe  swelling  of  the  fauces.  Often  the 
swelling  of  the  throat  is  so  severe  as  to  threaten  asph)'xia, 
and  cases  are  known  in  which  tracheotomy  became 
necessary  to  save  life.  Breathing  becomes  difficult  and 
dyspnoeic.  A  period  of  vertigo  precedes  insensibility, 
collapse,  and  death.  Death  may  sometimes  occur  in  con- 
vulsions. The  fatal  period  is  from  twenty -four  to  thirty- 
six  hours.  The  shortest  time  on  record  is  a  case  recorded 
by  Welch  in  which  death  took  place  in  thirty  minutes 
after  swallowing  the  poison. 

Subacute  Poisoning. — The  dividing  line  between  acute 
and  subacute  cases  is  very  vague,  the  former  merging 
into  the  latter.  Thus  a  case  of  acute  poisoning  in  which 
life  is  prolonged' may  pass  into  the  subacute  stage.  In 
addition  to  the  general  symptoms  just  given,  there  are 
seen  the  characteristic  sympto,ms  of  poisoning  by  mer- 
cury. The  vomited  matter  is  thick,  viscid,  bilious  in 
character,  eventually  becomes  bloody  and  has  a  bad 
odor.  The  abdomen  is  usually,  but  not  always,  tense 
and  painful  to  pressure.  The  face  is  alternately  pale 
and  flushed  and  expresses  suffering,  anxiety,  and  prostra- 
tion. The  sweat-covered  body  is  without  strength.  The 
gums  are  inflamed,  swollen,  and  painful.  There  is  con- 
striction of  the  throat,  more  or  less  severe  cough,  often 
with  the  expectoration  of  bloody  matter.  The  breath  is 
very  fetid;  the  odor  is  peculiar,  characteristic,  and  of 
great  diagnostic  value.  The  swelling  of  the  gums  is  ac- 
companied by  sensitiveness  of  the  teeth,  which  become 
loosened  and  may  even  be  shed.  Stomatitis  is  followed 
by  salivation,  becoming  at  times  excessive.  The  saliva 
has  the  same  characteristic  fetid  odor  as  the  breath. 
Colic  is  followed  by  frequent,  very  painful  (tenesmus) 
bloody  stools,  closely  resembling  those  of  dysentery. 
This  diarrhoea  differs  from  that  resulting  from  poisoning 
by  arsenic,  antimony,  etc.,  in  that  the  stools  are,  as  a 
rule,  more  frequent,  smaller,  and  composed  chiefly  of 
mucus  tinged  with  bile  and  blood.  There  is  generally 
complete  or  almost  complete  anuria ;  when  the  urine  is 
not  entirely  suppressed  it  is  albuminous.  There  may  or 
may  not  be  slight  jaundice.  In  very  protracted  cases 
there  is  apt  to  be  a  weakening  of  the  intelligence,  a  loss 
of  muscular  power,  more  or  less  marked  oedema  accom- 
panied by  paralysis  of  the  lower  extremities;  and  an 
eruption  on  the  skin,  eczema  impetiginosum.  The  tem- 
perature is  normal  or  only  very  slightly  raised,  until  the 
approach  of  death,  when  it  is  apt  to  fall  with  great  rapid- 
ity. The  pulse  is  small,  weak,  and  thready.  The  skin 
of  the  patient  feels  cold  and  clammy.     The  respiration  is 


758 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Mercury. 
Mercury, 


generally  dyspnoeic  and  asthmatic.  A  period  of  appar- 
ent convalescence  may  intervene  alter  five  or  six  days, 
the  pulse  increases  in  strength,  the  body  warms  up,  the 
skin  loses  its  clammy  feeling,  respiration  becomes  more 
regular  and  normal.  This  period  of  reaction  is  quickly 
followed  by  i-elapse,  the  patient  falls  into  a  state  of  great 
prostration,  the  pulse  becomes  small,  weak,  and  imper- 
ceptible ;  there  are  syncope,  loss  of  sensation,  and  coldness 
of  the  lower  part  of  the  body ;  there  is  more  or  less  marked 
loss  of  speech,  but  the  patient  remains  lucid  to  the  last. 
Sometimes  there  is  interntil  hemorrhage  from  the  bowels, 
stomach,  etc.,  accompanied  by  a  great  fall  in  tempei'- 
ature ;  Loewy  records  a  case  exhibiting  a  sudden  fall  of 
temperature  to  38.4°  0.  (92.1°  F.).  The  average  fatal 
period  Is  from  eight  to  fifteen  days. 

The  channel  of  introduction  of  the  poison  modifies 
slightly  the  symptoms  observed.  For  example,  poison- 
ing from  the  excessive  use  of  mercuric  chloride  in  child- 
birth does  not  give  rise  to  the  acute  stomatitis  (stomatitis 
ulcerosa)  seen  in  the  introduction  of  the  poison  jDer  os, 
though  more  or  less  inflammation  and  swelling  are  exhib- 
ited no  matter  what  the  channel  of  absorption.  Toxic 
gastritis  and  enteritis  also  result  from  the  introduction  of 
mercury  into  the  body  no  matter  what  the  method  of  en- 
trance. 

Chronic  Poisoning. — Chronic  mercurialism  is  the  result 
of  constant  exposure  of  the  body  to  contact  with  mercury 
in  some  form,  or  to  the  frequent  ingestion  of  mercurial 
remedies  prolonged  over  a  long  period.  In  the  arts,  sev- 
eral industries  give  rise  to  chronic  poisoning  of  workmen, 
as,  for  example,  the  mining  of  ores  of  mercury  and  the 
extraction  of  the  metal  from  them;  the  manufacture  of 
mirrors  and  of  various  preparations  and  salts  of  mercury ; 
electrotyping,  gilding ;  the  manufacture  of  certain  kinds 
of  felt,  of  barometers,  thermometers,  and  otlier  instru- 
ments necessitating  the  use  of  mercury;  the  manufacture 
of  fulminate  of  mercury  and  of  percussion  caps,  etc. ,  etc. 
Of  these  industries  the  most  harmful  are  doubtless  the 
mining  and  extraction  of  the  metal.  According  to  the 
statistics  collected  by  Kobert,  in  the  best  ventilated  and 
hygienically  constructed  and  operated  mines  from  one  to 
two  per  cent,  of  the  miners  are  afflicted  with  mercurial- 
ism ;  while  in  the  extraction  of  the  metal  by  heat  fully 
eight  per  cent,  of  the  workmen  exhibit  typical  symp- 
toms of  chronic  poisoning. 

In  chronic  poisoning  by  mercury  practically  all  the 
symptoms  accompanying  the  subacute  cases  are  seen  but 
in  a  less  aggravated  form,  and  in  addition  there  are  sev- 
eral distinct  and  characteristic  symptoms.  First  of  im- 
portance among  these  characteristics  must  be  placed- 
tremor  mercurialis.  This  affliction  appears  as  an  extraor- 
dinarily severe  trembling  of  the  patient,  in  which  the 
upper  parts  of  the  body,  especially  the  arms,  are  first 
affected.  The  movements  of  the  lips  and  tongue  are 
also  altered  so  that  speech  may  become  confused  and  un- 
intelligible. Tremor,  as  has  been  said,  is  most  noticeable 
in  the  arms  where  it  is  almost  convulsive  in  character  and 
readers  them  vacillating.  The  seiziures  are  brought  on 
hy  any  attempt  at  muscular  effort  and  are  often  so  severe 
as  to  necessitate  the  feeding  of  the  victim.  When  tlie 
muscles  are  relaxed  and  the  patient  is  quiet,  only  a  twitcii- 
ing  is  observed,  while  during  sleep  no  sign  of  tremor  is 
seen.  Children  born  of  parents  afflicted  with  tremor 
mercurialis  have  been  known  to  exhibit  tremor,  but  in 
the  maiority  of  cases  chronic  poisoning  leads  to  abortion. 
Accompanying  tremor  there  is  well-marked  erethismus 
tending  to  aggravate  the  seizures  of  trembling.  Result- 
ing from  ansemia  and  gastric  and  enteric  catarrh  mercu- 
rial cachexia  makes  its  appearance ;  this  is  seen  in  tlie 
anfemic  condition  of  the  blood,  the  atrophy  of  the  mus- 
cles and  the  general  wasting  away  of  tlie  body,  baliva- 
tion  is  usually  excessive,  several  gallons  of  saliva  have 
been  secreted  daily  by  some  patients.  The  specific  grav- 
ity of  the  saliva  secreted  in  the  early  stages  of  tlie  disease 
is  usually  abnormally  high,  due  to  the  presence  of  albu- 
min; later,  however,  it  falls  again  to  the  normal  value  or 
may  be  subnormal.  Salivation  is  not  a  primary  symp- 
tom but  follows  stomatitis  and  may  disappear  in  very 


protracted  illness.  The  gums  are  swollen,  soft,  hemor- 
rhagic, and  usually  painful ;  often  they  show  a  dark  line 
somewhat  similar  to  that  seen  in  chronic  poisoning  by 
lead.  The  breath  is  very  fetid.  Carious  teeth  decay 
witli  great  rapidity,  sound  teeth  are  painful  and  loos- 
ened, and  may  even  be  shed.  Necrosis  of  the  jaw  not 
infrequently  results.  The  skin  is  more  or  less  seriously 
affected,  as  shown  by  an  eczematous  appearance— eczema 
impetiginosum,  or  squamosum  (eczema  mercurialis)— or 
in  more  mild  cases  by  urticaria.  There  may  be  falling 
out  of  the  hair.  The  patient  suffers  from  albuminuria, 
generally  from  obstinate  and  almost  complete  anuria,  and 
is  afflicted  with  mercurial  cirrhosis  of  the  kidneys.  Often 
a  distressing  tuberculosis-like  cough  is  heard.  Lastly,  in 
very  protracted  cases  many  autliorities  believe  that  there 
results  decalcifying  osteitis,  but  upon  this  point  there  is 
some  dissent ;  the  weight  of  evidence,  however,  seems  to 
showthat  calcium  salts  are  withdrawn  from  thebonesand 
deposited  in  the  kidneys. 

Evidence  has  been  adduced  at  different  times  to  show 
that  the  progress  of  the  disease  is  more  rapid  in  women 
than  in  men ;  however  this  may  be,  it  is  certain  that  some 
individuals  are  much  more  sensitive  to  mercurial  action 
than  others,  and  that  persons  having  a  tendency  to  tuber- 
culosis rarely  recover  from  chronic  mercurial  poisoning. 

Children  born  of  parents  suffering  from  mercurialism 
are  generally  weak,  frail,  and  show  a  decided  tendency  to 
tuberculosis. 

Post-mortem  Appearances. — The  symptoms  exhibited  in 
poisoning  by  mercury  have  been  described  in  sufficient 
detail  to  indicate  the  chief  pathological  changes  which 
will  be  seen  in  an  autopsy.  These  changes  are  generally 
sufficiently  characteristic  to  enable  an  expert  to  assert 
with  a  fair  degree  of  confidence  that  death  was  due  to 
mercurial  poisoning. 

The  whole  alimentary  canal  is  more  or  less  inflamed ; 
the  mucosa  of  the  mouth  and  throat  is  red  or  even  ulcer- 
ated, especially  in  the  upper  part,  or  in  very  acute  cases 
it  may  be  shrivelled  and  whitened ;  tliat  of  the  stomach 
is  eccliymosed,  even  ulcerated;  in  only  one  case  has 
perforation  been  observed.  The  intestines  are  more 
strongly  affected  than  is  the  stomach  and  may  exhibit 
greenish-yellow  ulcerations,  especially  in  the  lower  part 
of  the  ileum ;  not  infrequently  the  mucosa  is  oedematous, 
swollen,  and  the  submucosa  infiltrated  with  serum.  In 
such  an  event  the  intestines  are  ansemic.  These  appear- 
ances follow  the  absorption  of  mercury  by  no  matter 
what  channel ;  and,  save  the  whitening  of  the  mucosa, 
are  not  confined  to  per  os  ingestion.  Usually  the  large 
intestine  exhibits  macro-  and  microscopic  appeai'ances 
identical  with  those  seen  in  dysentery.  The  liver  and 
kidneys  are  anemic,  enlarged,  and  show  fatty  degener- 
ation unl^s  death  has  been  quite  rapid.  The  liver  may 
be  icteric  and  pasty.  Microscopic  examination  of  this 
organ  shows  numerous  fatty  droplets  and  granulations 
in  the  cells  in  which  the  nuclei  have  been  destroyed. 
The  kidneys  exhibit  a  somewhat  analogous  appearance 
which  may  sometimes  be  suggestive  of  Bright's  disease. 
Sections  of  the  kidneys  (in  subacute  and  chronic  poison- 
ihg)  placed  under  the  microscope  and  treated  with  di- 
lute sulphuric  acid  will  be  seen  to  give  oft'  a  gas — carbon 
dioxide — due  to  the  presence  of  deposits  of  carbonate  of 
lime,  and  in  a  few  seconds  the  tubuli  will  be  seen  to  be 
clogged  with  characteristic  acicular  crystals  of  calcium 
sulphate  formed  by  the  action  of  the  sulphuric  acid. 
The  bladder  is  contracted  and  usually  empty.  The 
muscles  of  the  heart  are  hemorrhagic  and  show  some 
fatty  degeneration.  This  steatosis  of  liver,  kidneys,  and 
heart  is  analogous  to  that  observed  in  cases  of  poisoning 
by  arsenic  and  by  phosphorus,  but  is  not  quite  so  severe 
as  in  these  cases.  The  lungs  are  sometimes  normal,  more 
often  full  of  blood,  the  result  of  bronchopneumonia. 
The  muscles  of  the  body  are  ansemic  with  here  and  there 
ecchymosed  spots ;  incisions  made  in  the  muscles  lead  to 
the  exudation  of  a  watery  fluid.  The  blood  in  aciite 
cases  is  usually  dark,  thick,  and  coagulates  with  diffi- 
culty. In  chronic  cases  it  is  ansemic.  The  mouth  may 
appear  grayish  in  color;  this  appearance  occasionally  ex- 
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tends  down  the  oesophagus.  The  walls  of  the  intestines 
are  not  infrequently  grayish  or  blackish  from  mercuric 
sulphide,  the  result  of  putrefactive  changes.  In  a  few 
instances  it  has  been  thought  that  this  gray  color  has 
been  the  result  of  the  deposition  of  very  finely  divided 
metallic  mercury. 

Antidotes. — The  only  satisfactory  antidotes  are  albu- 
men, such  as  white  of  egg,  milk,  flour  and  water,  etc. ; 
ferrous  sulphate  with  reduced .  iron  or  ferrous  sulphide; 
followed  immediately  by  the  stomach  pump  or  emetics 
and  purgatives,  unless  such  action  has  already  been  in- 
duced. Prompt  removal  of  the  material  from  the  ali- 
mentary canal  is  imperative,  since  the  insoluble  com- 
pounds of  mercury,  produced  by  the  action  of  the 
antidotes  are  all  more  or  less  rapidly  acted  upon  by  the 
fluids  of  the  body.  The  administration  of  too  great  an 
amount  of  albumen  is  also  probably  objectionable,  as 
there  seems  to  be  good  reason  for  believing  that  the  com- 
pound of  mercuric  chloride  with  an  excess  of  albumen 
is  more  soluble  than  when  the  albumen  is  not  in  excess. 
It  is  better,  therefore,  to  administer  only  just  the  amount 
which  it  is  judged  will  render  the  poison  insoluble;  tlien 
remove  the  precipitate  and  administer  a  fresh  dose  of  tlie 
antidote.  The  white  of  one  egg  will  render  about  260 
mgm.  (gr.  iv.)  of  mercuric  chloride  inactive.  Stoma- 
titis is  best  treated  b}-  frequent  gargles  or  washes  of  po- 
tassium chlorate.  In  the  treatment  of  chronic  poisoning 
zinc  phosphide  has  given  excellent  results.  Tremor 
mercurialis  can  be  more  or  less  successfully  treated  with 
electricity.  There  is  at  present  much  diversity  of  opin- 
ion as  to  the  value  of  iodides  and  of  sulphur  compounds 
such  as  flowers  or  liver  of  sulphur,  sulphureted  hydro- 
gen waters,  etc.  There  are  reasons  for  believing  that  al- 
though good  results  have,  in  many  cases,  followed  the 
use  of  these  disputed  remedies,  their  efficacy  has  been 
somewhat  overestimated. 

All  rooms  and  buildings,  etc.,  in  which  either  metallic 
mercury  or  its  salts  are  employed  should  be  exception- 
ally well  ventilated  and  every  possible  precaution  should 
be  exercised  to  avoid  spilling  material  on  the  floors,  work- 
benches, etc.  The  most  scrupulous  cleanliness  of  all 
workmen  should  be  insisted  upon.  The  floors  of  the 
rooms  should  be  free  from  all  fissures  and  cracks  and 
should  slope  gradually  from  all  sides  toward  the  centre 
in  order  to  facilitate  cleaning.  Meyer  has  suggested  the 
sprinkling  of  the  floors  with  dilute  ammonia  each  day 
after  the  day's  work  is  done. 

Elimination. — Mercury  seems  to  be  eliminated  from 
the  body  through  all  the  secretions,  but  chiefly  by  the 
glands  of  the  stomach  and  intestines  in  the  faeces,  by  the 
kidneys  in  the  urine,  by  the  salivary  glands  in  the  saliva, 
and  by  the  liver  in  the  bile.  For  the  clinical  detection  of 
mercury  either  the  ui-ine  or  the  saliva  may  be  employed. 
In  acute  cases  the  greater  part'  of  the  poisdil  will  be 
ejected  in  the  vomited  matter. 

Mercury  is  known  to  persist  in  the  body  for  long  pe- 
riods after  all  ingestion  has  ceased.  The  usual  period  of 
elimination  in  acute  poisoning  by  corrosive  sublimate 
is  probably  about  thirty  days,  but  the  metal  may  persist 
for  months.  In  subacute  cases  the  period  of  elimination 
is  thought  to  be  about  six  months;  while  following 
chronic  poisoning,  mercury  is  slowly  eliminated  from  the 
body  during  periods  of  almost  incredible  length.  Ogier 
cites  a  case  communicated  by  Vadja  and  Pachkis  in  which 
mercury  could  be  detected  in  the  urine  thirteen  years  after 
the  cessation  of  mercurial  treatment ! 

According  to  Hoffmann,  when  vapor  of  metallic  mer- 
cury is  inhaled  there  is  observed  the  elimination  of  free 
metallic  mercury  in  the  urine ;  several  other  experiment- 
ers have  observed  the  same  phenomenon. 

Mercury  seems  to  possess  a  marked  cum\ilative  action 
and  is  localized  chiefly  in  the  liver  and  kidneys,  from 
which  organs  it  disappears  only  very  slowly.  It  can  be 
detected  in  the  liver,  in  most  cases,  after  it  has  disap- 
peared from  other  organs  of  the  body. 

Action  071  Animals, — Animals  poisoned  by  compounds 
of  mercury  exhibit  symptoms  similar  to  those  described 
above  for  man — namely,  stomatitis,  salivation,  catarrh  of 


the  stomach  and  intestines,  cough,  eczema,  apathy,  tre- 
mor, cachexia,  emaciation  and  death  in  coma,  more  rarely 
in  convulsions,  in  a  few  hours  or  in  from  ten  to  fourteen 
days. 

Mechanism  of  tJie  Action  of  Mercury.  —Science  has  not 
yet  reached  a  stage  where  we  can  formulate  a  satisfac- 
tory theory  for  the  cause  of  the  action  of  mercury.  Lack 
of  space  forbids  a  discussion  of  the  various  hypotheses 
which  have  been  advanced;  suffice  it  to  say  that  none  of 
them  is  wholly  satisfactory.  All  that  is  possible  is  to 
glance  hurriedly  and  in  a  very  general  way  at  the  mech- 
anism of  the  action. 

Owing  to  the  great  affinity  of  mercury  for  the  nitrogen 
compounds  of  the  tissues,  albuminates  of  mercury  or 
analogous  combinations  are  formed,  causing  the  death 
of  the  cells.  This  layer  of  destroyed  cells  is  not  imper- 
meable but  allows  deeper  and  deeper  progressive  action, 
due  in  part  to  the  penetration  of  a  fresh  supply  of  the 
poison  or  to  the  resolution  of  the  mercury  in  the  albu- 
minate first  formed.  It  is  probable  that  the  mercury  cir- 
culates in  the  blood  in  the  form  of  what  has  been  called 
mercuric  chloride-albuminate  or  sodium  chloride-mer- 
curic-albuminate,  soluble  compounds  of  unknown  com- 
position. The  result  of  the  circulation  of  these  poison- 
ous compounds  is  the  death  of  cells,  etc. ,  as  shown  by 
the  progress  of  the  disease  in  stomatitis,  gastritis,  en- 
teritis, salivation,  and,  even  in  the  early  stages,  in  ulcer- 
ation of  the  glottis.  That  these  symptoms  are  not  the 
result  of  contact  but  are  of  secondary  action  through  the 
blood  is  proved  by  the  fact  that  they  appear  when  mer- 
cury is  applied  externally  (ointment)  or  injected  subcu- 
taneously  and  when  only  the  faintest  trace  of  mercury  has 
reached  the  intestines.  In  circulating  through  the  liver  the 
mercury  produces  an  abnormal  secretion  of  bile,  accom- 
panied, according  to  some  investigators,  by  the  destruc- 
tion of  countless  blood  corpuscles,  the  latter  being  depos- 
ited, so  to  speak,  in  this  organ,  and  giving  rise  to  its  fatty 
infiltration,  and  to  ansemia  and  cachexia.  An  analogous 
action  takes  place  in  the  kidneys  where  the  changes  pro- 
duced in  the  tubuli  give  rise  to  albuminuria.  In  a  short 
time  after  circulating  through  the  body  mercury  causes 
more  or  less  marked  paralysis  of  the  muscles  and  of  the 
heart ;  this  Rabuteau  believes  to  be  due  to  the  destruction 
of  the  contractility  of  the  muscles  without  any  action  on 
the  motor  nerves.  According  to  this  view  the  cardiac 
paralysis  observed  soon  after  the  administration  of  a  very 
large  dose  is  due  to  the  loss  of  contractile  power  of  the 
cardiac  muscles  and  is  not  the  direct  result  of  neural  pa- 
ralysis. The  experiments  of  von  Mering  have  shown  that 
mercury  exerts  a  decided  and  very  deleterious  action  on 
the  vaso-motor  system  and  on  the  heart.  In  prolonged 
illness  therg  can  be  no  doubt  that  mercury  exerts  a  spe- 
cific action  upon  the  central  nervous  system;  since  we 
observe  ei"ethismus  mercurialis  and  a  weakening  of  the  in- 
telligence, perhaps  the  tremor  can  be  ascribed  in  part  to 
this  action.  One  of  the  most  remarkable  of  the  effects  of 
mercury  is  that  of  the  dissolving  of  calcium  salts  in  the 
bones,  to  which  reference  has  already  been  made;  the 
lime  thus  extracted  is  eventually  deposited,  in  part  at 
least,  in  the  kidneys,  apparently  as  the  carbonate,  clog- 
ging the  canals  (see  von  Weichselbaum,  Centralbl.f.  Path., 
1891,  1).  How  and  why  this  action  is  brought  about  is 
unknown. 

Kaufmann  believes  death  to  be  the  result  of  primary 
intravital  multiple  capillary  embolism  in  the  kidneys  and 
that  this  is  shown  in  epithelial  necrosis,  calcification,  and 
capillary  thrombosis.  Jolles,  on  the  other  hand,  believes 
death  to  be  the  result  of  capillary  embolism,  not  in  the 
kidneys  but  in  the  intestines. 

Clinical  Tests  for  Mercury. — The  urine  and  the  saliva  are 
the  most  satisfactory  materials  upon  which  to  work.  In 
case  the  urine  is  employed  it  is  best  to  concentrate  it  to 
about  half  its  volume.  Acidify  the  solution  to  be  tested 
with  pure  hydrochloric  acid.  Introduce  two  or  three 
tiny  strips  of  pure  bright  copper  foil  about  1  mm.  wide 
by  3  or  4  mm.  long.  Heat  almost  to  boiling  for  from  ten 
to  fifteen  minutes.  Pour  off  the  liquid  from  the  foil  and 
wash  the  latter  first  with  water,  then  with  alcohol,  and  dry 
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by  pressing  gently  between  sheets  of  filter  paper.  If  mer- 
cury is  present  tlie  copper  foil  will  be  coated  witli  a  gray  or 
silvery  film.  A  gray  film  gently  rubbed  witli  the  end  of 
a  finger  becomes  briglit  and  silvery.  The  mere  deposition 
of  a  film  upon  the  copper  should  not  be  talien  as  conclu- 
sive evidence  of  the  presence  of  mercury.  In  order  to 
confirm  the  presence  of  this  element  the  perfectly  dry 
foil  can  be  introduced  into  a  small  glass  tube  closed  at 
one  end.  The  tube  should  then  be  heated  at  a  point  from 
about  3  to  5  cm.  above  the  roll  of  copper  foil  and  drawn 
out  to  a  bore  of  say  2  mm.,  care  being  taken  to  avoid 
heating  the  bit  of  coated  copper.  "When  the  tube  tlius 
prepared  is  perfectly  cold,  the  end  containing  the  foil  is 
heated  red  hot  in  a  Bunsen  or  alcohol  lamp.  The  mer- 
cury amalgamated  with  the  copper  is  thus  vaporized 
and  condenses  on  the  walls  of  the  tube ;  by  progressively 
heating  the  tube  above  tlie  foil  all  the  mercury  is  driven 
into  the  constricted  part  of  the  tube  and  an  examination 
with  a  microscope  or  pocket  magnifier  will  disclose  many 
tiny  silvery  globules  of  metallic  mercury.  In  case  the 
globules  are  very  minute,  rubbing  the  deposit  with  a  fine 
iron  wire  or  with  a  drawn-out  glass  rod  will  cause  them 
to  unite  into  globules  large  enough  to  be  readily  detected. 
Although  this  reaction  is  a  very  delicate  one,  it  can  be 
rendered  even  more  delicate  by  converting  the  sublimate 
of  mercury  into  red  mercuric  iodide.  This  is  accom- 
plished by  proceeding  as  follows:  The  closed  end  of  the 
tube  is  cut  off,  a  small  fragment  of  iodine  introduced,  and 
the  end  of  the  tube  closed  with  a  tiny  cork.  Tims  pre- 
pared the  tube  is  laid  in  a  warm  place  for  half  an  hour 
or  more.  The  slow  vaporization  of  the  iodine  causes 
the  formation  of  brilliant  red  mercuric  iodide,  which  is 
generally  easily  visible  to  the  naked  eye  if  the  tube  be 
held  over  white  paper.  Too  high  a  heat  will  cause  the 
sublimation  of  much  iodine,  thus  masking  the  red  color 
of  the  iodide.  In  such  an  event  a  'gentle  current  of  air 
drawn  or  blown  through  the  warm  tube  will  remove  the 
iodine.  By  this  iodine  method  0.1  mgm.  of  mercuric 
chloride  can  be  detected  with  ease,  and  with  great  care 
the  delicacy  can  be  pushed  to  beyond  0.01  mgm. 

Instead  of  copper  foil  a  little  spiral  of  thin  pure  gold 
foil  (dental  foil)  can  be  wound  around  a  tiny  rod  of  me- 
tallic tin  or  zinc.  The  electrolytic  couple  thus  obtained 
is  dropped  into  the  acidulated  liquid  to  be  tested.  No 
heating  is  necessary.  After  several  hours  the  couple  is 
removed,  washed,  dried,  and  heated  in  the  manner  sug- 
gested above.  Most  of  the  mercury  amalgamates  with 
the  gold,  but  a  part  is  always  deposited  upon  the  tin  or 
zinc ;  hence  after  carefully  unrolling  the  gold  each  part 
of  the  couple  should  be  tested.  i    ^     i    ■ 

Another  method  consists  in  winding  a  spiral  of  plati- 
num foil  around  a  common  steel  sewing  needle,  intro- 
ducing this  couple  into  the  liquid  and  proceeding  as 
described  above.  . 

A  very  convenient  arrangement  when  employing  a 
couple  is  to  drop  it  into  a  separatory  funnel  of  suitable 
size  pour  in  the  acidulated  liquid,  and  open  the  stopcock 
so  that  tiny  drops  fall  very  slowly.  To  make  doubly 
sure,  the  liquid  can  be  poured  back  and  again  allowed  to 
come  in  contact  with  the  couple. 

Solid  organic  matter  can  be  brought  into  solution  by 
treating  with  hydrochloric  acid  and  potassium  chlorate 
on  the  water-bath.  The  strongly  acid  solution  thus  ob- 
tained can  be  partly  neutralized  with  sodium  bicarbonate 
and  tested  for  mercury  by  any  of  the  aboye-mentionea 
methods.  Emile  Monnin  Ghamot. 

MESCAL  (OR  MUSCALE)  Byi-^ronS.-Anhalonium. 
Pellote.  The  dried  tops  of  several  species  of  Lophoplwrm 
(Anhaloninm).  especially  L.  Williamsu  (Lem.)  Coulter 
and  L.  Lewinii  (Henning)  Rusby.  i„„<.KhV= 

These  cactuses  grow  in  high,  and  mountain  localities 
of  Northern  Mexico,  and  probably  also  in  the  adjacent 
portions  of  the  United  States.  The  stem  js  mostly  sub^ 
terranean,  its  upper  portion  projectingslightly  above  the 
surface  as  a  flat  disc,  roughened  with  triangular,  thicK, 
short,  fleshy  lobules  and  bearing  in  the  centre  a  mass  or 
bristly  whitish  hairs,  in  which  the  small  pink  flowers  aie 


partly  concealed.  These  tops  are  sliced  off  and  dried, 
which  causes  them  to  shrink  to  button-shaped  discs,  one- 
or  two  inches  broad  and  from  an  eighth  to  a  quarter  of  an 
inch  thick.  These  dies  constitute  the  commercial  drug. 
They  are  wrinkled  underneath  and  bear  above  the  dried 
fleshy  lobules  and  the  central  mass  of  hairs.  In  this  con- 
dition, the  withered  flowers  are  scarcely  discernible,  ex- 
cept after  soaking.  In  the  first-named  species  the  hairy 
tufts  are  somewhat  separated,  while  in  the  second  they 
afe  matted  together  and  less  white.  The ,  first-named 
species  contains  nearly  one-half  per  cent,  of  the  alkaloid 
pellotine  (C,  s  HjoNOs).  The  second  contains  a  smaller  total 
of  the  four  alkaloids,  anhalonine  (CjH.bNOs),  mescaline 
(C,,Hi,N0a),  anliahnidine  (CuHisNOa),  and  loplioplun-im 
(CisH.sNOa).  The  Mexican  aborigines  use  this  substance 
as  a  powerfully  narcotic  intoxicant,  the  efi'ects  apparently 
much  resembling  those  from  the  use  of  Indian  hemp. 
Ceremonial  assemblies  are  held,  at  which  each  participant 
chews  one  or  more  of  the  "buttons,"  passing  at  length 
into  a  trance-like  state,  productive  of  strange  intellectual 
experiences.  Occasionally,  when  an  unusual  amount  is 
ingested,  the  subject  does  not  recover,  death  resulting. 

Nixon  found  all  the  alkaloids  of  L.  Lewenii  to  act  simi- 
larly, being  non-irritant,  sialagogue,  constipating  in  small 
doses,  apt  to  be  purgative  in  large  ones,  which  were  apt 
also  to  cause  nausea  and  vomiting,  these  results  occurring' 
from  either  gastric  or  hypodermic  administration.  Small 
doses  greatly  strengthen  and,  for  a  time  onlj',  accelerate- 
the  heart's  action,  and  increase  arterial  pressure;  toxic 
doses  paralyze  the  vagal  endings  and  later  the  nerve 
cells.  They  also  produce  a  rapid  and  shallow  breathing, 
death,  when  it  results,  being  due  to  respiratory  failure. 
There  is  a  primary  stage  of  exhilaration  and  talkative- 
ness, followed  by  complete  intoxication.  The  pupils  are 
now  dilated,  there  is  increased  reflex  activity,  but  with 
blunting  of  cutaneous  sensitiveness,  and  there  are  audi- 
tory and  nasal  hypersesthesia,  iuco-ordination  and  trem- 
bling, hallucinations,  especially  of  vision,  with  kaleido- 
scopic play  of  coloi's  and  a  rapid  flow  of  ideas,  without, 
control.  Intellection  and  introspection  appear  normal, 
but  dual  existence  is  sometimes  imagined.  Lewin  found 
the  toxic  symptoms  in  rabbits  to  be  similar  to  those  from 
strychnine.  Cushney  regards  the  mescaline  as  the  ex- 
hilarating constituent,  pellotine  as  the  hypnotic.  The- 
medicinal  uses  of  anhalonium  have  been  but  little  de- 
veloped. Beneficial  effects  have  been  secured  from  its- 
administration  as  a  cardiac  and  respiratory  stimulant  in 
asthma,  from  two  to  five  minims  of  the  fluid  extract  being 
administered.  Anhalonine  and  pellotine  have  also  been 
administered  for  the  same  purpose,  in  doses  rather  smaller 
than  those  of  strychnine.  Henry  H.  Busby. 

MESENCHYMA  is  a  term  introduced  by  the  brothers- 
Hertwig  to  designate  the  non-epithelial  portions  of  the 
mesoderm.  The  mesenchyma  develops  into  a  great  va- 
riety of  important  tissues,  so  that  a  knowledge  of  the 
histogenesis  of  the  mesenchymal  derivatives  is  indispen- 
sable for  the  pathologist.  Prom  the  mesenchyma  of  the 
embryo  arise  the  connective  ^issues,  the  supporting  tis- 
sue (cartilage  and  bone),  the  lymphoid  tissue,  Wharton's, 
jelly,  blood-vessels,  blood,  lymph  vessels  and  glands, 
wandering  cells,  fat  cells,  pigment  cells,  marrow,  and 
smooth  muscle  fibres.  The  embryonic  mesenchyma  con- 
sists of  more  or  less  widely  separated  cells  connected  by 
intercellular  bridges  of  protoplasm  and  embedded  in  a 
highly  transparent  homogeneous  matrix;  it  is  always 
covered  by  epithelium,  which  may  be  either  ectodermal, 
mesothelial,  or  entodermal,  according  to  the  location  of 
the  tissue.     See  Embryos  and  Oerm  Layers. 

Charles  8.  Minot. 

MESENTERY.    See  Abdomen. 

MESODERM  is  the  middle  layer  of  the  body  of  the  em- 
bryo (see  Fceitis  and  Oerm  Layer's).  Mesoblast  is  also  used 
as  a  synonymous  term;  sometimes,  however,  the  term 
mesoblasts  is  applied  to  the  large  cells  in  the  segmenting 
ova  of  certain  lower  animals,  from  which  the  mesoderm 
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proper  is  produced.  A  few  writers  have  sought  to  alter 
the  application  of  the  term  mesoderm,  but  it  is  almost 
universally  used  as  above  described,  and  to  use  it  other- 
wise would  now  cause  unnecessary  confusion. 

C.  S.  Minot. 

MESOTHELIUM  is  a  term  introduced  by  Minot  to  des- 
ignate the  epithelial  portions  of  the  mesoderm,  which 
line  the  body  cavity ;  cf.  Omlom,  including  the  myotomes 
{'protomrtebfm,  auct.). 

METABOLISM. — Incessant  chemical  change  is  a  char- 
acteristic of  living,  substance.  It  matters  not  whether 
we  are  dealing  with  an  individual  cell  or  witli  the  com- 
plicated groups  of  cells  which  make  up  the  higher  organ- 
isms,— in  any  case  activity  is  associated  with  a  transfor- 
mation of  the  complex  molecules  which  build  up  or  are 
associated  with  the  protoplasm.  The  expression  metabol- 
ism— or  Stoffweclisel  of  the  Germans — is  used  to  include 
the  sum  total  of  the  chemical  exchanges  which  tal?e  place 
in  living  organisms.  In  this  broad  sense  it  embraces  the 
transformations  wliich  unorganized  materials  introduced 
into  the  body  undergo,  as  well  as  the  chemical  processes 
connected  with  the  various  tissues  and  organs  themselves. 
The  active  cells  and  the  living  body  are  not  in  a  state 
of  continued  stable  equihbrium.  Processes  of  growth 
and  repair  occur  side  by  side  with  the  disruption  of  ele- 
mentary tissue  substance.  The  term  anaboUsm  (assimila- 
tion) refers  to  the  integrative  or  constructive  changes  by 
which  either  living  protoplasm  or  new  compounds  are 
built  up  out  of  simpler  materials ;  while  by  katabolism, 
(dissimilation,  disintegration)  is  meant  the  series  of  proc- 
esses which  result  in  the  brealiing  down  of  the  fixed 
constituents  of  the  organism.  Thus  analysis  and  synthe- 
sis may  play  their  part  coincidently  or  successively  in  the 
various  phases  of  the  activity  of  the  living  substance ; 
and  when  the  effects  of  destructive  or  katabolic  change 
are  no  longer  offset  by  appropriate  anabolic  processes, 
the  functions  may  become  impaired  or  may  cease  alto- 
gether. Indeed,  the  continuity  of  life  has  been  said  to 
depend  upon  perfect  metabolism. 

Tlie  general  features  of  metabolism  may  be  illustrated 
by  reference  to  the  higher  animals.  Incidental  to  the 
liberation  of  energy  in  their  bodies,  waste  products  are 
formed  and  eliminated  by  way  of  the  lungs,  kidneys, 
skin,  and  intestine.  Excretion  is  tlius,  broadly  speaking,' 
a  feature  of  katabohsm,  the  details  of  which  are  discussed 
in  other  parts  of  this  Handbook.  The  losses  which 
the  body  undergoes  in  the  expired  air,  urine,  perspira- 
tion, fseces  and  otherwise,  are  repaired  by  the  alimen- 
tary processes,  digestion,  absorption,  etc.,  which  are 
likewise  more  appropriately  considered  by  themselves 
(see  Digestion,  etc.).  The  facts  noted  serve,  however,  to 
emphasize  the  importance  which  the  study  of  nutrition 
has  for  a  correct  understanding  of  metabolism  in  the 
wide  sense  in  which  it  is  here  used.  The  materials  util- 
ized must  be  replaced ;  intake  of  matter  succeeds  output, 
and  accordingly  compounds  related  to  the  body  constitu- 
ents—the  foodstufla— are  taken  up  by  the  animal  and 
prepared  for  assimilation.  By  nutrition  the  losses  of  the 
body  are  made  good  and  a  normal  condition  of  life  and 
growth  is  maintained. 

It  will  thus  be  seen  that  metabolism,  in  its  entirety, 
consists  of  a  series  of  complicated  processes.  In  plants 
the  synthetic  changes  predominate,  and  highly  complex 
compounds  are  built  up  almost  directly  from  the  ele- 
ments. In  animals,  on  the  other  hand,  katabolism 
largely  prevails.  Our  acquaintance  with  synthetic  proc- 
esses in  animal  organisms  has,  however,  been  extended 
greatly  in  recent  years ;  so  that  the  physiologist  of  to-day 
is  inclined  to  point  out  differences  quantitative  rather 
than  qualitative  in  kind,  between  the  life  of  plants  and 
that  of  animals. 

The  chemical  changes  which  the  living  substance  or 
included  materials  (food,  drugs,  etc.)  most  commonly  un- 
dergo in  the  metabolism  of  tlie  animal  body  are :  cleav- 
•  age  and  oxidation.     The  foodstuffs,  for  example,  enter- 
ing the  organism  in  the  form  of  complex  molecules  of 
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carbohydrate,  fat,  and  proteid,  undergo  a  more  or  less 
complete  combustion.     Oxygen   unites  with  carbon  to 
form  carbon  dioxide  and  with  hydrogen  to  form  water; 
the  nitrogen  of  the  highly  complex  proteid  substances 
reajjpears  in  combination  with  carbon,   hydrogen,  and 
oxygen  as  urea,  uric  acid,  hippuric  acid,  etc. ;  the  sul- 
phur and  phosphorus  of  organic  compounds  are  elimi- 
nated after  oxidation  to  sulphuric  acid  and  phosphoric 
acid.     The  final  conversion  of  the  ingesta  is,  then,  on  the 
whole,  an  oxidative  process,  although  synthetic  and  re- 
duction processes  may   occur  at  various   intermediate 
stages.     It  is  through  the  katabolic  processes  just  de- 
scribed that  the  potential  energy  of  the  foodstuffs  is  ulti- 
mately transformed  to  maintain  the  temperature  of  the 
body  and  accomplish  its  work.     In  the  cleavage  of  com- 
plex compounds  to  simpler  ones  part  of  the  potential 
energy  of  the  ingested  food,  perhaps  stored  up  tempo- 
rarily in  the  form  of  glycogen  or  tissue  fat,  becomes  ki- 
netic.    In  some  cases  the  combustion  proceeds  to  the  same 
end-products  which  arise  by  oxidation  outside  of  the 
body;  or,  again,  the  compounds  which  are  discharged  by 
the  elimination  of  the  products  of  katabolic  changes  may 
be  incompletely  oxidized  or  even  undergo  subsequent 
synthesis,  as  is  true  of  [such  substances  as  urea  and  hip- 
puric acid.     The  burning  up  of  coal  in  the  steam-engine 
involves  a  relatively  simple  and  distinct  process.     Quite 
different  are  the  comparable  clianges  in  living  organisms. 
Here  the  materials  which  serve  as  the  source  of  energy 
are  liable  to  undeigo  a  whole  series  of  transformations  of 
distinct  and  varying  chemical  character.     In  some  cases, 
for  example,  the  materials  are  to  be  utilized  in  the  liber- 
ation of  heat,  while  in  others  they  may  become  in  part 
adapted  to  renew  the  structure  of  the  tissue, — to  replace 
the  worn-out  parts  of  the  machine,  as  it  were.     Howaver 
obscure  tlie  knowledge  of  the  intermediate  processes  here 
involved  may  be  at  present,  it  is  certain  that  animal  heat, 
protoplasmic  movement,  muscular  contractions,  and  elec- 
trical phenomena  are  all  referable  in  origin  to  the  meta- 
bolic processes  mentioned  above. 

It  was  formerly  believed  that  the  bulk  of  the  oxidative 
changes  in  the  animal  body  takes  place  in  the  blood  and 
tissue  fluids.  The  promulgation  of  the  cellular  theory  in 
biology  gave  a  new  trend  to  observations  on  the  animal 
functions.  While  admitting  that  oxidation  may  occur  to 
some  extent  in  the  circulating  medium,  the  physiologist 
is  inclined  to-day  to  look  upon  the  tissues  as  the  chief 
seat  of  the  metabolic  changes.  The  component  cells, 
rather  than  the  tissue  fluids,  are  the  laboratories  in 
which  the  specific  chemical  reactions  are  carried  out; 
and  thus  it  is  possible  to  understand  how  processes  of 
widely  differing  character— hydration  and  dehydration, 
oxidation  and  reduction — may  proceed  simultaneously' 
yet  independently,  in  the  complicated  structure  of  the 
protoplasm.  Numerous  experiments  speak  against  the 
importance  of  the  blood  for  the  physiological  oxidations 
which  take  place  in  animals.  Thus  in  frogs  and  rabbits 
only  slight  alterations  in  these  processes  have  been  ob- 
served after  removal  of  large  portions  of  the  circulating 
medium.  Easily  oxidizable  substances  like  lactic  acid 
which  are  scarcely  affected  by  direct  contact  with  blood' 
are  readily  transformed  when  surviving  organs  are  per- 
fused with  blood  containing  them.  A  good  illustration 
of  this  IS  obtamed  by  passing  blood  in  which  uric  acid  is 
dissolved  through  the  isolated  liver  of  mammals.  The 
uric  acid  is  decomposed  through  the  agency  of  the  living 
cells.  With  blood  alon?  little  change  occurs ;  it  is  merely 
the  intermediator  by  which  oxygen  is  conveyed  to  the 
active  tissue.  In  general,  then,  the  changes  which  the 
blood  Itself  undergoes  in  its  transit  along  the  vascular 
cliannels  form  only  an  insignificant  part  of  the  total  me- 
tabolic transformations  which  go  on. 

It  may  be  well  to  point  out  here  a  further  peculiarity 
of  animal  oxidation.  The  reaction  with  the  respired 
oxygen  is  by  no  means  a  direct  one.  The  products  of 
metabolic  activity  in  the  organism  indicate  cleariy  that 
th^  chemical  changes  are  not  dependent  on  a  natural 
aflinity  between  the  oxygen  and  the  organic  compounds 
ot  the  body.     The  combustions  in  the  organism  in  many 
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cases  proceed  at  a  temperature  at  which  no  reaction  can 
be  brought  about  with  oxygen  outside  of  the  body.  It 
is  only  necessaTy  to  recall  the  readiness  with  which  fats 
are  completely  burned  up  in  animals,  whereas  in  the 
laboratory  such  compounds  are  not  easily  oxidized  at 
low  temperatures.  In  other  cases  a  selective  utilization 
is  shown.  Such  differences  between  the  oxidations 
within  and  without  the  body  emphasize  the  pccidiar  im- 
portance of  the  structural  integrity — the  cellular  organ- 
ization— of  animals  for  these  metabolic  processes.  The 
agencies  by  which  the  cells  bring  about  these  changes 
are  as  yet  little  understood.  It  seems  probable,  how- 
ever, that  the  so-called  unorganized  ferments,  or  en- 
zymes, are  likely  to  assume  an  increasing  prominence  in 
the  future  study  of  the  work  of  cells.  Indeed,  typical 
oxidative  enzymes  (oxidases)  have  already  been  found  in 
many  of  the  tissues. 

The  study  of  metabolism  has  for  its  object  the  investi- 
gation of  the  exchanges  of  material  by  which  vital  phe- 
nomena are  produced,  and  the  "  conversion  of  chemical 
tension  into  living  energy."  The  various  processes  con- 
cerned are  by  no  means  the  same  in  all  organs  and  tissues. 
The  functions  of  the  liver  and  of  the  salivary  glands,  for 
example,  are  distinct  in  many  ways.  Valuable  data  may 
be  obtained  by  observation  of  the  changes  in  isolated 
parts  of  the  body.  By  maintaining  an  artificial  circula- 
tion through  "  surviving  "  organs  severed  entirely  or  in 
part  from  their  normal  relations,  the  life  of  the  cells  may 
be  continued  for  hours.  Chemical  analysis  of  the  tissues 
under  these  circumstances  may  throw  light  on  their  me- 
tabolic processes ;  and  changes  in  the  composition  of  the 
circulating  medium  are  likely  to  reveal  the  nutritive  de- 
mands, the  waste,  or  the  specific  elaborations  of  the  cells. 
Again,  by  exclusion  of  individual  organs  their  normal 
activity  may  be  inferred  from  the  absence  of  certain 
functions.  .  The  work  of  the  spleen,  the  kidneys,  the  thy- 
roids, has  thus  been  elucidated  by  observations  on  indi- 
viduals entirely  or  in  part  deprived  of  these  organs. 
Finally,  the  changes  in  metabolism  which  accompany 
diverse  pathological  conditions  of  the  body  have  also 
contributed  to  our  knowledge  of  the  subject.  It  is 
obvious  that  many  difficulties  attend  the  investigation 
of  the  metabolism  of  individual  organs,  although  the 
problems  involved  are  of  great  importance  in  physi- 
ology. Most  of  our  knowledge  of  metabolism  has  come 
from  a  study  of  the  organism  as  a  whole.  The  intake 
(food  and  oxygen)  and  the  output  (excretions)  have  been 
ascertained  under  the  most  varied  conditions,  while  the 
understanding  of  the  intermediate  processes  is  still 
largely  a  matter  of  "gaps  and  guesses."  The  body  is 
constantly  undergoing  losses  which  must  be  made  good 
sooner  or  later.  New  material  must  be  contributed  to 
replace  the  supply  which  has  been  exhausted.  Some 
losses  may  be  temporary,  as  in  the  secretion  of  milk,  the 
production  of  eggs,  the  ejection  of  semen  or  menstrual 
flow.  All  of  these  are,  however,  relatively  insignificant. 
Body  substance  is  constantly  being  eliminated  in  other 
ways.  The  lungs  give  ofl  carbon  dioxide  and  water; 
through  the  kidneys,  water,  inorganic  salts,  and  the  ni- 
trogenous compounds  (urea,  uric  acid,  hippuric  acid, 
creatinin,  etc.)  of  the  urine  are  carried  away;  the  skm 
eliminates  water  and  inorganic  salts  together  with  insig- 
nificant traces  of  nitrogenous  compounds  (urea),  epider- 
mis formations,  sebum,  etc. ;  and  with  the  faices  there 
passes  out  a  mixture  for  the  most  part  composed  of  res- 
idues of  the  digestive  secretions,  waste  from  the  lining 
of  the  alimentary  canal,  indigestible  materials,  and  (to  a 
small  extent  only  under  normal  conditions)  undigested 
food  residues.  The  following  table  compiled  by  Ham- 
marsten  indicates  the  average  range  of  the  quantities 
■excreted  in  twenty-four  hours  by  adult  men  living  on  a 
mixed  diet. 

Table  A. 

wotor                                           2,500  to  3,500  gm. 

water 'on  "      ^n   *' 

Salts  (with  the  urine) _^"  ..    am   " 

Carton  aioxide '^  „     in   i. 

Urea • "^i  „     *r   -^ 

Other  nitrogenous  urinary  constituents ^  ,,       >"   ,, 

Solids  in  the  excrements ^^ 


The  relative  importance  of  the  various  excretory  chan- 
nels may  vary  greatly  according  to  external  circum- 
stances. Hammarsten  has  divided  the  loss  in  the  fol- 
lowing way :  by  the  lungs,  33  per  cent. ;  by  the  kidneys, 
46-47  per  cent. ;  by  the  skin,  17  per  cent. ;  by  the  faces, 
5-9  per  cent. 

With  the  nature  of  the  excreta  and  the  channels  by 
which  they  leave  the  body  once  established,  it  becomes 
possible  to  collect  the  output  and  quantitatively  deter- 
mine the  component  elements  in  order  to  compare  them 
with  the  materials  ingested.  The  make-up  of  various 
dietaries  has  been  discussed  elsewhei-e  (see  Food).  The 
proteids,  carbohydrates,  and  fats  which  are  the  main 
constituents  contain  the  elements  C,  H,  N,  O,  S,  and  P; 
other  elements— CI,  Na,  K,  Mg,  Ca,  Si,  F,  Fe,  I— occur- 
ring in  very  small  amounts  or  merest  traces  only.  The 
day  of  twenty-four  hours  is  ordinarily  taken  as  the  unit 
period  in  experiments  on  metabolism  in  which  the  balance 
of  nutrition — the  relation  between  output  and  intake — is 
determined.  The  food  and  the  solid  and  liquid  excreta 
are  readily  analyzed  by  well-known  chemical  methods. 
For  estimating  the  gaseous  products — viz.,  the  carbon 
dioxide  and  watery  vapor  given  off  and  the  oxygen  con- 
sumed— special  forms  of  apparatus  have  been  devised. 
Respiration  apparatuses  for  this  purpose  have  been  per- 
fected by  Regnault  and  Reiset,  Petlenkofer  and  Voit 
and  the  Munich  School,  Hoppe-Seyler,  Zuntz,  Sonden 
and  Tigerstedt,  and  Atwater  and  Rosa.  For  the  details 
of  construction  of  the  various  forms  devised,  the  works 
referred  to  at  the  end  of  this  article  may  be  consulted. 
In  general,  the  individual  (man  or  animal)  is  confined 
within  a  large  box  or  respiration  chamber,  through 
which  >a  measured  volume  of  air  is  constantly  being 
passed.  Portions  of  the  air  entering  and  leaving  the 
chamber  are  analyzed,  the  CO2  and  the  HjO  in  particular 
being  determined.  The  gain  of  these  compounds  in  the 
air  leaving  the  apparatus  is  directly  attributable  to  the 
gases  expired.  The  oxygen  consumption  is  ordinarily 
ascertained  by  calculation,  although  in  certain  types  of 
apparatus  it  can  be  estimated  directly.  In  Zuntz's  form 
the  expired  gases  are  collected  directly  from  the  mouth, 
respiration  proceeding  through  an  appropriate  two-way 
valve  while  the  nostrils  are  kept  closed.  Experiments  of 
the  latter  sort  can  be  carried  on  for  short  intervals  only. 
On  the  other  hand,  the  portability  of  the  apparatus  has 
made  it  possible  to  make  observations  under  the  most 
diverse  conditions,  such  as  mountain  climbing,  marching, 
bicycling,  swimming,  etc. 

After  this  brief  review  of  the  methods  ordinarily  em- 
ployed in  the  study  of  the  total  metabohsm  of  the  body, 
attention  maybe  directed  to  the  statistics  of  nutrition  de- 
rived therefrom.  It  has  been  assumed  by  investigators 
that  no  essential  differences  exist  in  the  main  features  of 
metabolism  in  the  higher  vertebrates ;  and  many  of  the 
data  obtained  from  observations  on  animals  have  been 
applied  to  man.  So  far  as  is  known  the  chief  end-prod- 
ucts formed  in  the  exchange  of  materials  in  all  of  these 
individuals  are  practically  alike,  carbon  dioxide,  water, 
and  urea  being  of  predominant  importance.  It  by  no 
means  follows,  however,  that  the  details  of  the  processes 
are  the  same  in  the  different  species.  That  the  body 
cannot  continue  to  undergo  losses  through  the  various 
excretory  channels  already  described,  without  experienc- 
ing marked  changes  in  its  composition,  is  evident.  The 
relationship  between  the  incomings  and  outgoings— the 
balance  of  mattei'—msLj  vary  in  different  directions,  a 
gain  or  loss  resulting  as  the  case  may  be.  With  a  per- 
fect balance  maintained— z'.e.,  where  no  gain  or  loss  in  the 
weight  of  the  animal  body  occurs— nutritive  eqiiilibrium 
is  said  to  result.  A  determination  of  the  balance  of  ni- 
trogen and  carbon  permits  the  more  important  deduc- 
tions regarding  the  metabolism  of  matter  to  be  made. 
The  following  illustration  (Table  B)  of  the  establish- 
ment of  complete  carbon  and  nitrogen  equilibrium  in  a 
man  of  70  kgm.  living  on  a  mixed  diet  is  adapted  from 

Ranke.  „     ,     x,  .        ^  ^^■ 

It  is  interesting  to  note  how  perfectly  this  nutritive 
equilibrium  may  be  maintained  for  considerable  periods 
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Table  B.— Balance  of  Nutrition  on  an  Adequate  Diet. 

Income. 

Expenditure. 

Foods -Gm. 

Nitro- 
gen. 
Gm. 
Car- 
ton. 
Gm. 

Excretions. 

Proteid 100 

15.5       53 
....       79 
....       93 

Urine 

U.4 
1.1 

6  16 

Fat 100 

10  84 

Carbobydrates. . .  250 

Respiration  (CUs)  . 

208.00 

15.5     225 

15.5 

225.00 

of  time  under  suitable  cODditions  of  diet  and  work.  Tiie 
following  balance-sheet  is  compiled  from  the  numerous 
careful  experiments  of  Atwater,  Woods,  and  Benedict 
carried  out  under  the  direction  of  the  United  States  De- 
partment of  Agriculture.  The  first  five  experiments  on 
a  young  man  of  63.6  kgm.  body  weight  show  that  he  was 
very  nearly  in  nitrogen  and  carbon  equilibrium.  No 
muscular  work  was  performed.  The  last  series  of  fig- 
ures represents  the  average  of  nineteen  rest  and  work 
experiments  covering  sixty-five  days  on  different  indi- 
viduals. 


Table  C— Summary  of  Income  and  Outgo  of  Nitrogen  and 
Carbon  in  Man. 


If 

r 

Nitrogen. 

Carbon. 

la 
a* 

is 

§  . 
P 

SB 

la 

a 

i . 

•ga 

a 

In 

respiratory 

products. 

Gm. 

15.3 

0.9 

12.7 

-j-1.7 
+   .9 

234.3 

6.9 

8,7 

220.9 

-2.2 

15.3 

.9 

13.5 

m:<i 

6.9 

9.9 

215.3 

+  2.2 

15.3 

.9 

13.6 

+    .8 

234.H 

6.9 

10.6 

218.8 

-2 

15.3 

.9 

13.7 

+    .7 

234.3 

6.9 

11.8 

222.9 

-  9.3 

15.3 

.9 

15.2 

-    .8 

234.3 

6.9 

13.6 

221.7 

-  7.9 

Average. 

15.3 

.9 

13.7 

+    .7 

234.3 

6.9 

10.9 

219.9 

+  3.6 

Average. 

17.7 

1.2 

17.2 

-0.7 

277.2 

10.9 

12.2 

2.55.2 

-1.1 

From  the  preceding  it  must  not  be  inferred  that  nitro- 
gen and  carbon  equilibrium  always  occur  together.  Con- 
ditions may  arise  readily  where  the  income  and  outgo  of 
nitrogen  are  exactly  balanced,  although  there  may  be  a 
simultaneous  deficit  or  gain  of  carbon.  This  condition 
of  the  body  is  known  as  nitrogenous  equilibrium,,  and  is 
illustrated  in  the  following  table  from  Pettenkofer  and 
Voit.  The  subject  of  the  experiment  was  a  man  of  69.5 
kgm.  body  weight. 

Table  D.— Nitrogenous  Equilibrium— Mixed  Diet. 


Income. 

Expenditure. 

Foods— Gm. 

Iga 

Mi 

Excretions. 

gboffl 

m 

la 

Proteid 137 

[l9.5 

315.5 

Urine 

17.4 
2.1 

12.7 

14.5 

248.6 

1,279 
83 
828 

Fat 117 

Carbohydrates    352 
Water 2,016 

Fseces  

Respiration... 

19.5 

315.5 

19.5 

275.8 

2,190 

A  peculiar  importance  is  attached  to  the  study  of  the 
nitrogen  output  of  the  body  owing  to  the  fact  that  this 
element  is  derived  entirely  (or  almost  so  under  ordinary 
circumstances)  from  the  decomposition  of  proteids.  The 
output  of  nitrogen  in  the  urine  is  practically  a  measure 
of  the  proteid  katabolism  of  the  body,  although  a  part 
of  the  nitrogen  of  the  faaces  is  due  to  such  metabolic  prod- 
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ucts  as  bile,  intestinal  secretion,  etc.  The  quantities  of 
nitrogenous  material  eliminated  through  loss  of  epithe- 
lial structures  are  ordinarily  too  small  to  possess  any 
significance.  Thus  in  man  the  daily  loss  of  hair  and 
nails  is  estimated  at  only  0.03  gm.  N;  for  the  waste  epi- 
thelium the  maximum  of  0.5  gm.  N  has  been  assumed. 
Under  ordinary  circumstances  the  elimination  of  nitrog- 
enous products  in  the  sweat  is  very  slight,  although 
after  profuse  perspiration  from  0.3  to  0.75  gm.  N  has  been 
estimated  in  the  excretion  through  the  human  skin.  The 
average  daily  N  output  in  the  urine  amounts  to  16  gm. 
It  has  therefore  usually  been  assumed  in  experimental 
work  that  no  great  eri'or  is  involved  by  neglecting  these 
small  quantities  of  nitrogen  in  the  excretory  products 
other  than  the  urine  and  faeces.  The  earlier  assumption 
that  gaseous  nitrogen  is  eliminated  through  the  skin  and 
lungs  has  been  shown  to  be  entirely  erroneous  by  the 
work  of  the  Munich  School,  in  which  perfect  nitrogenous 
equilibrium  was  established  in  the  ways  already  de- 
scribed. Furthermore,  repeated  careful  examinations  of 
the  expired  air  have  shown  that  no  nitrogen  compounds 
other  than  the  slightest  traces  of  ammonia  (NHs)  are  ever 
present. 

From  the  preceding  considerations  it  is  evident  that  the 
determination  of  the  nitrogen  balance  of  the  body  is  of 
the  highest  value  in  any  investigation  of  total  metabol- 
ism. If  the  output  of  nitrogen  in  the  urine  and  fseces  is 
less  than  the  intake  with  the  food,  it  must  be  assumed 
that  nitrogen  is  stored  up  in  the  body  as  proteid  sub- 
stance (protein).  Likewise  a  loss  of  nitrogen  beyond 
that  of  the  ingesta  must  be  attributed  to  a  waste  of  tis- 
sue nitrogen  compounds,  the  proteids.  Since  proteids 
contain  an  average  of  16  per  cent,  of  nitrogen,  the  quan- 
tity of  proteid  retained  or  lost  may  be  estimated  by  mul- 
tiplying the  corresponding  figure  for  N  by  the  factor 
6.25.  For  example,  in  one  experiment  a  man  received 
Ifl.l  gm.  N  in  his  diet,  and  during  the  corresponding  day 
eliminated  16.5  gm.  N  in  the  urine  and  1,5  gm.  N  in  the 
fseces.  The  body  thus  retained  19.1  —  (16.5  +  1.5)  =  1.1 
gm.  N,  which  are  calculated  as  a  gain  of  proteid  mate- 
rial amounting  to  1.1  X  6.35  =  6.9  gm. 

A  katabolism  of  proteid  matter  is  constantly  going  on 
in  the  cells  of  the  animal  body.  This  is  true  in  condi- 
tions of  hunger  where  there  is  an  unbalanced  expendi- 
ture, as  v/ell  as  on  an  abundant  diet.  Proteid  substance 
is  essential  to  the  structure  of  living  protoplasm,  the 
functions  of  which  are  intimately  associated  with  the 
metabolism  of  this  complex  nitrogenous  compound. 
The  extent  to  which  the  body  proteid  breaks  down  va- 
ries within  wide  limits  which  will  be  discussed  later. 
The  most  peculiar  feature  of  proteid  metabolism,  how- 
ever, lies  in  the  fact  that  nitrogenous  equilibrium  may 
be  maintained  with  variations  of  considerable  magnitude 
in  nitrogen  import.  With  the  proper  nutritive  condition 
of  the  body  and  an  adequate  supply  of  both  proteid  and 
non-protffld  food,  the  nitrogen  export  tends  to  balance 
the  import,  even  when  large  quantities  are  introduced. 
In  other  words,  the  organism  endeavors  to  adapt  its  ni- 
trogen output  to  the  quantities  of  nitrogenous  com- 
pounds taken  in.  What  the  exact  nature  of  the  proteid 
substances  attacked  is,  has  been  a  matter  of  dispute 
among  physiologists.  By  some  it  is  maintained  that  all 
proteid  broken  down  has  been  an  integral  part  of  the 
living  tissue  cells;  others,  again,  draw  a  distinction  be- 
tween this  "  morphotic"  proteid  and  "  circulating"  proteid 
the  latter  being  independent  of  the  structures  themselves, 
and  forming  the  important  antecedent  of  the  nitrogenous, 
katabolites.  Discussion  of  the  questions  at  issue  would 
be  unprofitable  in  this  place.  The  observation  of  chief 
interest  lies  in  the  fact  that  beyond  a  certain  point  the 
animal  body  does  not  tend  to  accumulate  proteid  mate- 
rial. '  Putting  on  flesh, "  in  distinction  from  fattening,  is. 
a  process  difficult  of  accomplishment  in  a  healthy  adult. 
The  explanation  lies  in  the  law  of  nitrogenous  equi- 
librium ;  the  tendency  toward  adaptation  between  proteid 
intake  and  nitrogenous  metabolism.  This  is  well 
illustrated  in  an  experiment  by  von  Noorden  on  a  vouna- 
woman.  "^        °' 
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Table  E. -Balance  Sheet  with  Varying  Nitrogen  Intake. 


Day. 

Nitrogen 

intake. 

Gm. 

Nitrogen 

in  teces. 

Gm. 

Nitrogen 

in  urine. 

Gm. 

Balance. 
Gm. 

1 

14.4 

UA 

UA 

30.96 

20.98 

20,96 

20.96 

0.70 
.70 
.70 
.82 
.82 
.82 
.82 

13.6 
13.8 
13.6 
16.8 
18.2 
19.5 
20.0 

+  0.1 

3 

3 

: 

h    .1 

-3.34 

-1.94 

-  .68 

-  .14 

i 

5 

6 

r 

That  the  carbon  balance  in  metabolism  does  not  neces- 
sarily follow  the  balance  for  nitrogen  has  already  been 
indicated  in  the  experiment  on  nitrogenous  equilibrium 
quoted  from  Pettenkofer  and  Voit.  The  body  may  gain 
or  lose  in  weight  in  spite  of  a  perfect  balance  between 
nitrogen  import  and  export.  If,  as  in  the  experiment 
Bientioned,  carbon  is  retained,  the  question  arises:  In 
what  form  is  it  stored  up?  Carbon  is  a  constituent  of 
the  proteids  as  well  as  of  the  fats  and  carbohydrates.  If 
we  assume  that  there  is  no  gain  or  loss  of  carbohydrate, 
the  gain  of  fat  in  this  case  is  easily  calculated.  Ordinary 
"body  fats  contain  about  76  per  cent,  of  carbon.  Accord- 
ingly, by  multiplying  the  carbon  retained,  315.5  —  275.8 
=  39.7  gm.,  by  the  factor  V/  =  1-3.  the  quantity  of  fat 
laid  on,  52  gm.,  is  ascertained.  Let  us  next  consider  a 
case  in  which  N  equilibrium  has  not  been  attained,  and 
^ain  or  loss  of  proteid  is  determined.  Part  of  the  car- 
bon goes  with  the  nitrogen  to  form  proteid,  its  relation 
being  as  53  per  cent.  :  16  per  cent.,  or  8.3  :  1.  If,  in 
case  of  loss  of  nitrogen  and  carbon,  the  quantity  of 
the  latter  belonging  to  the  nitrogen  is  calculated, 
any  further  deficit  of  carbon  is  inferred  to  be  referable 
to  fat  lost  and  may  be  estimated  as  such.  Similar 
considerations  apply  to  the  reverse  case,  and  it  is  easy 
to  ascertain  whether  excess  of  carbon  in  the  food  over 
the  carbon  of  the  excreta  is  stored  up  as  proteid,  or  fat, 
■or  both. 

There  is  another  aspect  of  metabolism  which  deserves 
■consideration  here.  The  functions  of  the  living  animal 
■organism  are  continued  by  the  transformation  of  the  po- 
tential energy  of  the  foodstuffs  or  body  constituents  into 
kinetic  energy.  In  this  way  mechanical  work  is  done 
and  heat  is  produced.  The  body  has  often  been  com- 
pared to  a  steam-engine  in  which  similar  energy  transfor- 
mations are  accomplished.  In  the  case  under  consider- 
ation the  fuel  is  normally  represented  by  the  typical 
animal  compounds:  proteids,  fats,  and  carbohydrates. 
The  energy  is  liberated  in  part  as  a  result  of  cleavage 
processes  and  more  commonly  through  oxidative 
changes,  the  peculiarities  of  which  have  already  been 
discussed.  The  efficiency  of  the  body  as  a  machine  is 
relatively  large.  Under  appropriate  conditions  as  much 
as  one-fifth  of  the  available  energy  in  the  fuel  (food)  may 
be  converted  into  mechanical  work— a  proportion  seldom, 
if  ever,  equalled  in  machines  of  human  construction.  The 
remainder  of  the  available  supply  is  transformed  into  heat, 
by  part  of  which  the  body  temperature  of  the  higher  ani- 
mals is  kept  up.  Atwater  and  Rosa  have  determined  the 
€fficiency  of  a  "  man  not  accustomed  to  severe  exercise 
who  worked  in  this  case  eight  Jiours  a  day  on  an  ergo- 
meter  which  consisted  of  a  stationary  bicycle  belted  to  a 
small  dynamo.  The  whole  was  placed  in  a  respiration 
calorimeter  (described  below)  in  which  the  subject  re- 
mained for  several  days.  The  total  amount  of  heat  given 
off  was  accurately  measured  by  means  of  the  calorimeter. 
The  work  done  was  determined  by  measuring  the  current 
produced  by  the  dvnamo.  The  electrical  energy  was  then 
transformed  into  iieat,  and  its  amount  was  included  in  the 
total  heat  measured  by  the  calorimeter.  In  addition  to 
these  heat  measurements  the  total  income  and  outgo  of 
nitrogen,  carbon,  hydrogen,  and  water  were  determined. 
In  thise  particular  experiments  the  average  work  done 
was  about  40  watts  per  day,  or  109,000  kilogrammetres, 
equivalent  to  256  calories  per  day.  Dividing  this  by  the 
total  number  of  calories  measured  by  the  calorimeter, 


8,736  per  day,  they  obtain  an  average  mechanical  effi- 
ciency of  7  per  cent,  of  the  total  energy  metabolized. 
But  after  deducting  the  average  amount  of  energy 
metabolized  by  the  same  man  at  rest,  which  had  been 
found  by  several  experiments  to  be  about  2,500  calories, 
the  remainder,  which  was  assumed  to  be  the  energy  me- 
tabolized for  the  performance  of  the  work,  is  1,226' calo- 
ries per  day,  and  the  mechanical  efficiency  becomes,  for 
these  experiments,  21  per  cent. "  Zuntz  and  others  have 
reached  the  conclusion  that  about  35  per  cent,  of  the  ex- 
tra energy  of  the  food  used  in  connection  with  the  extra 
muscular  work  is  available  for  that  work;  and  from  ex- 
periments on  a  bicycle  rider  (Miller)  it  has  been  calculated 
that  during  six  days  of  almost  continuous  racing  an  effi- 
ciency of  36  per  cent,  was  maintained.  According  to 
Carpenter  the  best  record  of  any  heat  engine  is  probably 
that  of  the  Deisal  motor  (33. 7  per  cent.).  The  best  steam- 
engine  record  shows  an  efficiency  of  22.7  per  cent.  Most 
engines  developed  in  a  form  available  for  practical  use 
are,  however,  decidedly  inferior  to  these,  as  they  are  to 
the  human  machine. 

Up  to  this  point  we  have  considered  only  the  balance 
of  matter  in  the  body,  by  following  the  fate  of  the  in- 
gested foodstuffs  in  the  chemical  changes  which  they 
undergo.  Equally  important  is  the  study  of  the  balance 
of  energy — a  subject  which  still  requires  far  more  exten- 
sive investigation  than  has  been  accorded  to  it  up  to  this 
time.  The  application  of  the  law  of  the  conservation  of 
energy  to  the  animal  body  has  been  accepted  generallj', 
although  experimental  confirmation  was  wanting  until 
quite  recently.  If  the  law  holds,  the  net  income  and 
outgo  of  energy  should  be  the  same.  The  methods  by 
which  this  problem  is  attacked  may  next  be  considered 
briefly. 

The  total  potential  energy  of  the  foodstuffs  can  be  as- 
certained by  determining  the  amount  of  heat  which  they 
yield  on  complete  combustion.  The  results — heats  of 
combustion — are  conveniently  expressed  as  heat  units  or 
calories,  a  small  calorie  being  the  amount  of  heat  required 
to  warm  1  c.c.  of  water  from  0°  to  1°  C.  The  large 
calorie  (kilocalorie),  which  is  most  commonly  employed 
in  this  connection,  represents  the  amount  of  heat  nec- 
essary to  raise  1  kgm.  of  v/ater  1°  C.  The  heats  of 
combustion  are  determined  in  special  forms  of  appara- 
tus of  which  the  special  one  devised  by  Berthelot  and 
called  "bomb  calorimeter"  is  at  present  most  widely 
used  in  various  modifications.  The  details  of  the  process 
must  be  consulted  elsewhere.  The  heats  of  combustion 
of  the  foodstuffs  may  be  taken  as  a  measure  of  their  po- 
tential energy  and,  with  certain  limitations,  of  their  "  fuel 
value,"  i.e.,  their  value  for  the  production  of  heat  and 
muscular  work  when  they  are  consumed  in  the  body. 
The  fats  and  carbohydrates  are  completely  burned  up, 
with  the  formation  of  carbon  dioxide  and  water.  In  the 
metabolism  of  proteids,  however,  the  end-products,  urea, 
uric  acid,  etc.,  represent  products  incompletely  oxidized 
and  thus  still  capable  of  yielding  energy.  The  potential 
energy  of  these  products  must-accordingly  be  subtracted 
from  that  of  the  total  material  from  which  they  are 
formed  in  order  to  obtain  the  physiological  fuel  value  of 
the  proteids.  The  physiological  value  of  each  of  the 
three  classes  of  foodstuffs  is  given  as  average  figures  by 
Rubner : 

1  gm.  proteid 4.1  kilocalories 

1  gm.  fat 9.3 

1  gm.  carbohydrate 4.1  " 

The  consideration  of  nutrition  with  reference  to  the 
metabolism  of  energy  has  led  to  the  discovery  of  an  im- 
portant physiological  principle.  It  has  been  ascertained 
that  the  foodstuffs  can  replace  each  other  in  the  body  in 
proportion  to  the  available  potential  energy  contained  in 
them,  i.e.,  according  to  their  isodynamic  values.  For 
illustration,  100  gm.  of  proteid  =  100  gm.  of  carbohy- 
drate =44.1  gm.  of  fat  in  combustion  within  the  body, 
since  each  of  these  quantities  will  yield  the  same  physi- 
ological fuel  values,  viz.,  410  kilocalories.     The  experi- 
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mental   verification  of  this  principle  was  obtained  by 
Rubner  on  animals  as  indicated  below. 

Table  F.— Isodtnamic  Valtjes  Per  100  Parts  op  Fat. 


Nutrients,  water  free. 

As  determined 

by  direct 

experiments 

witli  animals. 

As  deter- 
mined by  the 
calorimeter. 

Differences 

in 
percentages. 

Myosin  .... 

225 
•843 
233 
234 
266 

213 
235 
229 
235 
235 

+  5.6 

+  43 

Lean  meat 

+  1.3 
0 
0 

Cane  sugar 

Grape  sugar 

The  importance  of  the  law  of  the  isodynamic  value  of 
the  foodstufEs  lies  in  its  application  to  dietetics;  for  the 
nutritive  demands  of  the  body  are  satisfied  by  the  intake 
of  potential  energy.  A  certain  minimum  of  proteid  being 
excepted,  it  matters  little  how  the  j-emainder  of  the  diet 
is  constituted,  i.e.,  whether  composed  of  fat,  carbohy- 
drate, or  even  proteid,  provided  that  the  total  energy 
oilered  remains  sufficient. 

The  outgo  of  energy  in  the  body  offers  greater  diffi- 
culties in  its  measurement.  For  the  excreta  this  is  esti- 
mated by  direct  calorimetric  determinations  (on  the  urine 
and  faaces)  which  give  a  measure  of  the  potential  energy 
in  them.  The  heat  radiated  from  the  body  and  the  me- 
chanical work  done  require  special  methods  for  their 
determination.  The  kinetic  energy  given  off  as  heat  is 
measured  in  a  respiration  calorimeter  and  accessory  ap- 
paratus, the  most  successful  forms  of  which  have  been 
devised  by  Rubner  and  Rosenthal  in  Germany  and  At- 
water  and  Rosa  in  this  country.  The  latter  have  carried 
their  respiration  caloi'imeter  to  a  high  degree  of  perfec- 
tion. Its  essential  features  are  "a  chamber  seven  feet 
long,  four  feet  wide,  and  six  and  a  half  feet  high,  fur- 
nished with  a  folding  chair,  table  and  bed,  and  other  ap- 
pliances for  physical  comfort;  apparatus  for  maintain- 
ing, measuring,  and  analyzing  a  ventilating  current  of 
air;  arrangements  for  passing  food  and  drink  into  the 
chamber  and  for  removing  the  solid  and  liquid  excreta ; 
and  devices  for  determining  the  heat  given  off  from  the 
body  of  the  man  in  the  chamber,  and  in  work  experi- 
ments, a  stationary  bicycle  or  other  apparatus  adapted 
for  the  performance  of  muscular  work  and  for  determin- 
ing the  heat  equivalent  of  the  muscular  work  done." 
(See  article  on  Calorimeiry  in  Vol.  II.) 

Table  G.— Comparison  op  Income  and  Outgo  op  Energy  in 
Experiments  Covering  Fiftt-Seven  Experimental  Days- 
Amounts  Per  Day. 


Kind  of  experiment. 

II 

■s 

Net  income 
(potential  energy 

of  material 
oxidized  in  body). 

Net  outgo 
(kinetic  energy 

given 
oft  from  body). 

Difference 

(in  terms  of  net 

income). 

Average  for  11  rest 
experiments 

Average  lor  6  work 
experiments 

Average  for  17  rest 
and  work  experi- 

37 
20 

57 

Calories. 
22.34 

36.74 
27.40 

Calories. 
22.30 

36.56 
27.31 

Calories. 

-  4 

-18 

-  9 

Per  cent. 
-0.2 

-    .5 
3 

In  calorimetric  investigations  on  dogs,  Rubner  found 
that  differences  of  income  and  outgo  of  energy  in  the 
individual  experiments  were  in  some  cases  quite  appre- 
ciable, but  for  the  forty-five  days  covered  by  the  ex- 
periments tliere  was  a  discrepancy  of  only  0.47  per 
cent.  These  observations  have  thus  splendidly  con- 
firmed the  application  of  the  law  of  the  conservation  of 
energy  to  the  living  animal  body.  No  less  striking  and 
conclusive  are  the  results  obtained  on  man  by  Atwater 
and  his  associates  working  with  the  respiration  calorime- 
ter just  described.     Since  irregularities  in  the  physiologi- 


cal  processes  are  unavoidable,  variations  in  the  individual 
experiments  are  inevitable.  The,  errors,  however,  tend 
to  counterbalance  one  another  in  a  series  of  experiments, 
as  Table  (j  shows. 

The  averages  for  the  fifty-seven  days  of  the  seventeen 
experiments  show  a  difference  of  0.3  per  cent.,  a  quan- 
tity far  within  the  limits  of  experimental  error  and  phys- 
iological uncertainties.  No  more  striking  demonstration 
could  be  expected.  It  is  instructive  to  compare  the 
amounts  of  heat  given  off  in  different  ways  in  the  same 
experiments. 

TABLE  H.— Percentages  of   Total  Energy   Given   Opp  from 
THE  Body  in  Different  Ways. 


Heat. 

In  rest 

experiments. 

Per  cent. 

In  work 

experiments. 

Percent. 

From  the  skin  by  radiation  and  conduo- 

74.2 

1.4 

24.4 

62.3 

.5 

In  water  vaporized  from  lungs  and  skin. 
Heat  equivalent  of  external   muscular 

30.8 
6.4 

Total 

100.0 

100.0 

Nutritive  equilibrium  is  an  essential  condition  for  the 
integrity  of  the  body  and  the  unimpaired  continuation  of 
its  functions.  The  factors  which  occasion  a  demand  for 
nutritive  material  are  growth,  tissue  repair,  work,  and 
maintenance  of  body  temperature.  In  the  healthy  adult 
the  last  two  are  the  chief  factors  to  be  dealt  with.  Other- 
wise stated,  the  organism  calls  for  potential  energy  in  the 
form  of  available  food ;  and  the  extent  of  the  needs  of  the 
animal  must  vary  with  a  variety  of  conditions.  During 
complete  rest  of  the  body  a  transformation  of  energy  is 
occasioned  by  the  work  of  the  heart  and  respiratory 
mechanism,  the  digestive  glands  and  accessory  apparatus, 
accidental  muscular  movements,  etc. ;  but  the  chief  de- 
mand comes  from  the  great  mass  of  living  cells  which 
are  the  seat  of  continual  chemical  change.  Hence  it  fol- 
lows that  a  large  aggregate  of  these  cells,  as  exemplified 
in  a  large  individual,  will  require  more  food  than  a 
smaller  one.  If  we  compare  two  individuals  of  equal 
weight  one  of  whom  is  relatively  corpulent  {i.e.,  con- 
tains a  larger  proportion  of  physiologically  inert  fat),  it 
will  be  found  that  the  extent  of  metabolism  here  like- 
wise depends  on  the  total  mass  of  active  tissue.  These 
facts  are  made  evident  by  a  study  of  the  energy  trans- 
formation, or  the  extent  of  metabolism  in  individuals  of 
various  sizes  when  at  rest,  and  likewise  by  a  study  of  the 
oxygen  consumption  which  occurs  under  these  circum- 
stances. Thus  in  an  experiment  of  Pettenkofer  and  Voit 
a  muscular  man  of  71  kgm.  metabolized  78  gm.  of  proteid 
and  315  gm.  of  fat  during  rest  and  fasting,  while  a  less 
vigorous  individual  of  59  kgm.  required  only  63  gm.  of 
proteid  and  163  gm.  of  fat.  Again,  a  corpulent  individ- 
ual of  78.6  kgm.  (at  rest  and  fasting)  utilized  2,136  calo- 
ries =  29  calories  per  kilogram  in  twenty -four  hours, 
while  a  strong  man  of  equal  body  weight  (71.1  kgm.) 
required  2,392  calories  =  33.6  calories  ]ier  kilogram. 
The  conditions  of  experiment  being  alike  here,  we  must 
attribute  the  variations  to  the  absolute  preponderance  of 
active  cells  in  the  second  individual.  Zuntz  has  calcu- 
lated that  the  circulatory  mechanism  requires  from  3  to 
10  per  cent,  and  the  work  of  respiration  from  10  to  20  per 
cent,  of  the  total  potential  energy  lost  during  rest  of  the 
body  as  a  whole. 

It  is  thus  evident  that  the  great  bulk  of  the  potential 
energy  which  an  individual  at  rest  transforms  is  con- 
verted into  heat  rather  than  external  work.  Heat  pro- 
duction, i.e.,  utilization  of  potential  energy  in  the  animal 
body,  is  regulated  according  to  the  loss  of  heat  which  it 
experiences.  This  has  been  emphasized  by  the  extensive 
investigations  of  Rubner.  Other  factors  may  add  to  the 
effect  in  a  minor  degree,  but  in  the  absence  of  muscular 
work  it  is  the  tendency  toward  the  lowering  of  body 
temperature  which  plays  the  important  r61e  inregulating 
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heat  production.  Physiologists  have  long  known  that  in 
proportion  to  their  body  weight  small  Individuals  give 
off  more  heat  (and  accordingly  undergo  more  active  me- 
tabolism) during  rest  than  larger  ones  under  similar  ex- 
ternal conditions;  and  this  observation  applies  with  re- 
strictions to  animals  of  different,  as  well  as  to  those  of 
the  same,  species.  Smaller  animals  have,  as  both  Richet 
and  Rubner  pointed  out,  a  proportionately  larger  body 
surface  than  larger  ones.  A  large  surface  exposure  fa- 
cilitates loss  of  heat,  which  in  turn  stimulates  metabol- 
ism and  heat  production.  Numerous  experiments  have 
confirmed  the  fact  that  heat  radiation  from  the  body  and 
katabolic  changes  are  proportional  to  the  extent  of  sur- 
face and  not  to  the  mass  of  the  animal.  This  is  shown 
in  the  following  table  in  which  the  intensity  of  heat  pro- 
duction was  calculated  by  Rubner  from  the  quantity  of 
proteid  and  fat  consumed  by  seven  dogs  of  different 


Table  I.— Eelation  of  Heat  Production  to  Size  of  Body. 


Weight 

Body 

Body  surface 

per  kgm.  of 

body  weight. 

Sq.  cm. 

Daily  heat 
production 

Heat- 
production  per 

of  animal. 

surface. 

per  kgm.  of 

square  metre  of 

Kgm. 

Sq.  cm. 

body  weight. 

body  surface. 

Calories. 

Calories. 

31.20 

10,750 

344 

35.68 

1,036 

24.00 

8,805 

366 

40.91 

1,112 

19.80 

7,500 

379 

45.87 

1,207 

18.20 

7,662 

m 

46.20 

1,097 

9.61 

5,286 

550 

65.16 

1,183 

6.50 

3,724 

573 

66.07 

1,153 

3.19 

2,423 

726 

88.07 

1,213 

Since  heat  is  produced  by  the  physiological  combustion 
of  body  compounds,  and  since  the  normal  temperature  of 
animals  of  the  same  species  is  approximately  constant,  it 
is  to  be  expected  that  the  products  of  these  oxidations, 
such  as  carbon  dioxide,  should  likewise  vary  inversely 
with  the  weights  of  the  animals.  The  output  of  carbon 
dioxide  per  unit  of  body  surface,  however,  Is  very  con- 
stant, as  the  following  observations  of  Richet  on  dogs 
show: 

Table  J  -The  Production  op  CO,  in  Relation  to  the  Size  of 

THE  BODY. 


Weight  of  animal— Kgm. 


COa  per  kgm.  and 
per  hour. 


24 

20 

16 

14 

12 

10 

8 

6 

5 

4 


0.923 
.940 
.970 
1.200 
1.045 
1.120 
1.200 
1.300 
1.400 
1.550 
1.750 


COj  per  sq.  dcm. 
and  per  hour. 


0.350 
.344 


.270 
.338 
.339 


.233 
.327 


.245 


The  relation  of  body  surface  to  heat  production  ap- 
Dlies  eaually  tothe  human  individual  at  various  stages 
of  its  erowth.  Rubner  has  constructed  the  following 
table  showing  the  heat  production  in  calories  per  twenty- 
four  hours. 

Table  K.-Heat  Pkoduotion  in  Man  (Twenty-four  Hours.) 


Subject. 

Total 
calories. 

Calories 
per  kgm. 

Calculated 

body 
surface  In 

cm^i. 

Total 

calories  per 

m''  of  body 

surface. 

Child  of  4.03  kgm 

*'    11.8     *      

"    16.4     "    

"    23.7     "    

"    30.9     "    

"    40.4     "    

Man  of  67              

368 
966 
1,213 
1,411 
1,784 
3,106 
2,843 

91.3 
81.5 
73.9 
59.5 
57.7 
53.1 
42.4 

3,013 
7,191 
7,681 
10,156 
12,132 
14,491  . 
20,305 

1,331 
1,343 
1,579 
1,389 
1,472 
1,452 
1,399 

Here  too  the  heat  production  per  kilogram  is  seen  to  be 
larger  in  the  smaller  body.  The  relatively  smaller  metab- 
olism per  unit  of  surface  in  the  infant  is  presumably 
due  to  a  more  perfect  conservation  of  heat  through  arti- 
ficial conditions  at  this  period  of  life.  The  somewhat 
larger  figures  for  the  next  period  are  perhaps  attrib- 
utable to  the  higher  "  nutritive  plane  "  or  greater  proto- 
plasmic activity  in  early  youth. 

The  power  of  rapidly  increasing  heat  production  to 
meet  a  sudden  demand  is  far  more  important  to  a  small 
animal  than  to  a  large  one.  As  Stewart  has  expressed  it, 
to  reduce  the  temperature  of  an  elephant  or  of  a  horse  by 
one  degree,  a  considerable  quantity  of  heat  rriust  be  lost, 
while  a  very  slight  loss  would  suffice  to  cool  a  mouse  by 
that  amount.  The  surface  by  which  the  heat  is  lost  la,  fur- 
thermore, greater  in  proportion  to  the  mass  in  small  than 
in  large  animals.  Accordingly,  the  fact  that  the  metabol- 
ism of  an  animal  varies  approximately  as  its  surface,  and 
not  as  its  mass,  is  an  illustration  of  the  nice  adjustment' 
by  which  heat  equilibrium  is  maintained.  This  chemical 
activity  is  regulated  by  the  nervous  system ;  tor  Richet 
has  shown  that  anaesthetized  animals  no  longer  retain 
this  regulation.  For  example,  in  dogs  to  which  chloral 
was  administered,  the  average  results  obtained  for  the 
carbon  dioxide  output  no  longer  showed  the  typical  in- 
crease with  decrease  of  weight  that  was  indicated  in  a 
previous  table  for  normal  fasting  dogs  at  rest. 


Table  L 

—Metabolism  in  Chloralized  a 

nimals. 

Average 

weight  of  dog. 

Kgm. 

COj  output 

per  kgm. 

and  per  hour. 

Gm. 

Average 

weight  of  dog. 

Kgm. 

CDs  output 

per  kgm. 

and  per  hour. 

Gm. 

38.5 
13 

0.550 
.597 

7.75 
4.5 

0.643 
.609 

In  the  preceding  paragraphs  the  characteristics  of 
total  metabolism  in  the  fasting  organism  at  rest  have  been 
discussed.  The  ingestion  of  food  is  of  itself  sufiicient  to 
modify  metaboUsm,  as  shown  by  the  increased  produc- 
tion of  heat  and  of  carbon  dioxide,  and  hkewise  by  the 
increased  consumption  of  oxygen  as  compared  with  the 
hunger  figures.  The  increase  is  slight  compared  with 
that  occasioned  by  other  causes,  such  as  work,  and  is  un- 
questionably attributable  to  activity  of  the  digestive 
glands  and  the  muscular  apparatus  of  the  alimentary 
tract.  The  greatest  augmentation  of  heat  production 
usually  occurs  soon^as  early  as  the  first  hour — after 
feeding,  i.e.,  at  a  period  when  digestion  (rather  than  ab- 
sorption) is  at  its  height  (Reichert).  ^imilar  increase  of 
metabolism  can  be  instigated  in  the  absence  of  food  by 
agents,  such  as  purgatives,  which  provoke  the  gastro- 
intestinal canal  to  activity;  while  it  fails  to  appear 
when  food  material  is  introduced  directly  into  the  circu- 
lation, without  being  subjected  to  digestive  processes  in 
the  body.  Furthermore,  both  Rubner  and  Reichert  have 
demonstrated  that  the  extent  of  metabolism  varies  with 
the  kind  of  food  ingested.  Thus  after  proteid  feeding  the 
effects  are  more  marked  than  after  fat  feeding.  These 
facts  all  serve  to  indicate  that  ingestion  of  food  directly 
increases  the  oxidative  processes  in  the  body  because  of 
the  consequent  work  of  the  digestive  apparatus,  and  not 
necessarily  because  the  food  ingested  is  at  once  burned 
up.  A  slight  rise  of  body  temperature  which  Reichert 
and  others  have  shown  to  be  due  to  heat  production,  and 
which  is  sometimes  referred  to  as  "digestive  fever,"  is 
observed  during  the  period  of  digestion.  Zuntz  has  cal- 
culated that  the  "  digestion  work  "  in  a  man  at  rest  may 
increase  metabolism  and  heat  production  ten  per  cent. ; 
while  in  an  individual  at  work,  i.e.,  already  subject  to 
increased  oxidative  processes,  it  may  amount  to  only  five 
per  cent.  The  extent  of  immediate  utihzation  of  the 
remainder  of  the  ingesta  depends  on  factors  which  are 
yet  to  be  considered.  Of  these  muscular  work  is  nor- 
mally the  most  prominent.  Experimental  observation  at 
once  reveals  the  vast  influence  which  work  has  on  metab- 
olism.   In  general,  the  increased  heat  production,  ehmi- 
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nation  of  carbon  dioxide  and  water,  and  the  lieightened 
■consumption  of  oxygen  bear  witness  to  the  source  of  the 
energy  set  free.  A  few  figures  from  actual  experiments 
will  best  illustrate  this  statement.  Thus  the  following 
table  compiled  from  the  determinations  of  Atwater  and 
Benedict  on  healthy  men  indicate  the  increased  metabolic 
activity  incidental  to  work  as  shown  by  the  increased 
output  of  carbon  dioxide.  Some  details  of  the  changes 
brought  about  will  be  considered  later,  in  particular  the 
nature  of  the  body  constituent  burned  up. 


Table  M.— Cakbon 

Dioxide 

Eliminated 

BY 

Lungs  and 

■^KIN 

During  Rest  and  Woek. 

Proportiov  op 

i 

§ 

Rate  Per  Hodr. 

1 

Total  for 
Twenty-Four 

a 

It 

S3 
1 

Hours. 

Day 

Night 

Day 

Night 

M 

Periods. 

Periods. 

^1 
II 

Periods. 

Periods. 

Kind  ol 

Is 

■experiment. 

s 

s 

— * 

B 

B       K 

s 

S 

?! 

3- 

0-  ,; 

^  m 

< 

■<    . 

t^-  o;.j 

<:■" 

-<t5 

8 

1"^ 
1 

2g 

si 

Si 

so 

a] 

St 

-Si 

S 

•i 

CL4 

FM 

-< 

< 

Ph 

Ph 

■< 

t~ 

r-i 

t- 

'■H 

33.1 
52.2 

28.6 
36.2 

28.1 
36.7 

26.4 
16,3 

rH 

Best 

'I') 

794 

'17  S 

37  2 

35  0 

22.4 
22.6 

16.9 
1C.8 

20 

1,253 

75.5 

76.6 

34.1 

The  elimination  of  carbon  dioxide  during  the  working 
hours  is  twice  as  large  as  during  the  corresponding  hours 
■of  the  rest  days.  In  these  experiments  the  heat  equiva- 
lent of  the  external  muscular  work  done  was  only  6.4 
per  cent,  of  the  total  energy  given  off  from  the  body  in 
different  ways. 

The  following  data,  taken  from  experiments  on  man 
by  Katzenstein,  show  the  intensity  of  the  metabolic 
■changes  which  work  brings  about,  as  expressed  in  the 
consumption  of  oxygen  per  minute  in  contrast  with  the 
conditions  prevailing  during  rest:  During  rest,  363  c.c. ; 
walking  on  level,  763  c.c;  walking  uphill,  1,253  c.c. 

Rubner  has  calculated  the  total  metabolism  of  a  large 
number  of  individuals  on  the  basis  of  an  average  body 
weight,  and  expressed  in  heat  units  (kilocalories),  thus : 

Table  N. 

During  rest  2,303  cal.=  32.9  cal.  per  kilo. 

Slight  bodily  work  (phy- 
sicians, etc.) 2,442  "  =34.9       "     "       =     6)5  increase. 

Medium  bodily  work 
(soldiers,  etc) 2,868  "  =  41.0       "     "       =24^ 

Severe  work  (machinists, 
etc.) 3,862  "  =  48.0       "     "       =   45^ 

Exhausting  work  (miners, 
etc.) 4,790  "=68.4       "     "       =108^       " 

Finally,  the  important  influence  of  training  must  be 
noted  in  this  connection.  It  has  repeatedly  been  shown 
that  the  trained  individual  works  more  economically, 
•i.e.,  utilizes  less  potential  energy  in  accomplishing  the 
same  muscular  task.  No  specific  effects  attributable  to 
mental  activity  or  to  sleep  have  yet  been  detected.  The 
slightly  diminished  metabolism  during  sleep  is  usually 
ascribed  to  the  absence  of  all  muscular  effort. 

In  considering  the  influence  which  the  various  constit- 
uents of  the  diet  exert  upon  metabolism,  it  may  be  well 
to  take  up  first  the  changes  which  go  on  in  the  absence 
of  food,  i.e.,  in  stanation  or  inanition.  Certain  species 
are  adapted  by  nature  to  undergo  prolonged  hunger 
without  serious  harm.  This  is  true  of  hibernating  ani- 
mals, such  as  the  marmot  and  the  bear,  in  which  the  vital 
processes  are  at  an  ebb  during  certain  portions  of  the 
year.  In  most  animals,  however,  katabolism  continues 
uninterruptedly  during  starvation.  The  body  consumes 
its  own  tissues,  and  the  extent  of  the  changes  will  depend 
somewhat  upon  the  previous  nutritive  condition  of  the 
individual.  The  store  of  fat  is  the  first  to  be  called  on, 
and  the  relative  participation  of  the  various  organs  and 
tissues  is  shown  graphically  in  the  chart  constructed 
from  Voit's  analyses  of  starved  animals. 
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Table  O.— Graphic  Representation  of  the  Percentage  op 
Tissues  LogT  during  Starvation.  The  Shaded  Areas  Repre- 
sent Loss,  the  unshaded  Areas  Residue  at  death.  (From 
Waller.) 

fat,  95  per  cent, 
spleen,  66.7  per  cent. 
liver,  53.7  per  cent, 
testis,  40  per  cent, 
muscles,  30.5  per  cent. 
/^  blood,  27  per  cent, 
kidney,  25.9  per  cent, 
skin,  20.6  per  cent, 
intestine,  18  per  cent, 
lungs,  17.7  per  cent, 
pancreas,  17  per  cent, 
bones,  13.9  per  cent. 

nervous    system,   3.2 
per  cent. 

heart,  2.6  per  cent. 

10     20     30      40     50     60     70     80     90    100 

An  inspection  of  the  diagram  above  brings  to  light  the 
significant  fact  that  those  organs,  viz.,  the  heart  and 
central  nervous  system,  which  serve  the  body  in  most 
important  capacities  are  not  drawn  upon  until  the  very 
end.  Thus  they  work  at  the  expense  of  the  other  tis- 
sues. During  starvation  urea  continues  to  be  excreted 
in  the  urine,  the  quantity  being  rather  large  for  a  day  or 
two  and  then  reaching  a  daily  level  which  may  remain 
fairly  constant  for  some  time.  This  level,  it  may  reason- 
ably be  assumed,  represents  the  extent  of  proteid  katab- 
olism necessary  for  the  continuance  of  the  bodily  func- 
tions. Where  there  is  an  abundance  of  body  fat,  the 
nitrogen  output  may  remain  at  a  low  figure  for  some 
time.  The  sudden  rise  in  urea  excretion  before  death 
intervenes  has  been  interpreted  to  indicate  that  the  fat 
has  largely  been  used  up  and  that  tissue  proteids  are 
thenceforth  called  upon  to  yield  the  entire  energy  liber- 
ated. Some  of  the  experiments  on  fasting  men  who 
were  previously  well  nourished  indicate  a  low  nitrogen 
output,  as  low  as  3.2  gm.  per  day  being  obtained  by 
Luciani  at  the  end  of  Succi's  thirty  days'  fast.  In  other 
cases  a  somewhat  larger  output  has  been  found.  Thus 
in  careful  experiments  by  Zuntz,  I.  Munk,  and  others  in 
Berlin  on  the  "  professional  faster "  Cetti  and  on  Breit- 
haupt,  the  data  following  were  obtained  from  examina- 
tion of  the  urine.  The  nitrogen  has  been  calculated  to 
proteid  (N  X  6.25). 

Table  p. 


■ 

Cetti. 

Breithaupt. 

Day. 

Nitrogen 
output. 
Grams. 

Equiva- 
lent in 
Proteids. 
Grams. 

Nitrogen 
output. 
Grams. 

Equiva- 
lent in 

proteid. 
Grams. 

Belore  fasting 

13.49 

13.545 
12.586 
13.121 
12.393 
10.695 
10.100 
10.855 

8.903 
10.833 

9.467 

13.35 

84.9 

85.3 
79.3 
82.7 
78.1 
67.4 
63.6 
68.6 
56.1 
68.2 
50.7 

84.1 

13.02 

10.01 
9.92 
13.29 
12.78 
10.95 
9.98 

11.88 

82.0 

63.1 
62.5 
83.7 
80.5 
68.9 
62.2 

74.7 

First  hunger  day 

Second  hunger  day 

Third  hunger  day 

Fourth  hunger  day 

Fifth  hunger  day 

Sixth  hunger  dav 

Seventh  hunger  day 

Eighth  hunger  day 

Ninth  hunger  day 

Tenth  hunger  day 

First  eating  day 
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Of  the  total  loss  of  body  weight  during  inanition,  about 
two-thirds  may  be  ascribed  to  loss  of  water,  and  the  re- 
maining one-third  to  body  proteid  and  fat,  the  relative 
proportion  of  the  latter  being  determined  by  the  pre- 
vious nutritive  condition.  It  is  therefore  obvious  that 
complete  inanition  is  more  far-reaching  in  its  effects  and 
less  readily  endured  than  starvation  in  which  water  is 
consumed.  During  hunger  the  fajces  which  continue 
to  be  passed  from  the  intestine  have  their  origin  in  ma- 
terials poured  into  the  alimentary  canal.  In  appearance 
the  "hunger  faeces"  reseurble  those  following  a  diet  rich 
in  meat;  and  the  thought  is  at  once  suggested  that  the 
faeces  ordinarily  discharged  after  an  easily  digestible  diet 
consist,  principally,  of  secretory  products  from  the  ali- 
mentary tract,  and  are  not  to  be  considered  as  the  undi- 
gested residue  of  the  food  to  any  great  extent.  In  the 
experiments  on  Cetti  and  Breithaupt  quoted  above,  the 
average  daily  quantity  of  dry  substance  in  the  fseces  was 
3.8  and  2  gm.  respectively,  having  a  nitrogen  content  of 
from  five  to  eight  per  cent.  Normal  fa?ces  ordinarily  con- 
tain from  three  to  four  per  cent,  of  nitrogen. 

To  the  physician  the  study  of  metabolism  in  hunger  is 
of  interest  in  connection  with  the  observations  made  in 
various  conditions  of  deficient  nutrition,  or  malnutrition. 
In  many  of  these  cases  the  proteid  metabolism  may  fall 
to  a  very  low  limit,  especially  where  the  contributory 
causes  are  gradual  in  their  onset  and  where,  as  in  paraly- 
sis, there  is  little  bodily  movement  to  call  upon  the  store 
■of  energy. 

It  will  be  impossible,  within  the  brief  limits  of  this  ar- 
ticle, to  discuss  in  detail  the  influences  which  the  various 
factors  of  the  diet  exert  on  metabolism,  and  on  proteid 
metabolism  in  particular.  The  dogmatic  statements 
which  may  be  made  must  be  accepted  with  some  re- 
serve, since  a  vast  number  of  modifying  conditions  must 
be  taken  into  considei-ation  in  each  case.  The  tendency 
toward  the  establishment  of  nitrogenmts  equililyriwm  has 
already  been  referred  to.  Briefly  it  may  be  expressed  as 
follows:  On  a  diet  sufficient  to  cover  the  calorimetric 
needs  of  the  body,  the  extent  of  nitrogenous  (proteid)  me- 
tabolism is  determined  within  certain  wide  limits  by  the 
intake  of  nitrogenous  food.  For  the  lower  limit  about  0. 5 
gm.  of  proteid  per  kilogram  of  body  weight  may  be  ac- 
cepted, a  normal  figure  (Voit's)  being  1.5  gm.  per  kilo- 
gram. These  figures  are  exclusive  of  the  losses  through  the 
ffeces.  The  latter  will  vary  somewhat  with  the  nature 
of  the  diet,  certain  forms  of  vegetable  proteid  being  util- 
ized less  readily  than  the  proteids  of  meat.  The  differ- 
ences are,  however,  merely  due  to  differences 
in  the  digestibility  and  absorption  of  the  two 
classes  of  materials,  occasioned  by  the  character 
of  the  vegetable  foods  with  their  cellulose  struct- 
ures. So  far  as  is  known  at  present,  the  pure 
vegetable  proteids  undergo  changes  in  metab- 
olism directly  comparable  with  those  ascer- 
tained for  the  proteids  of  animal  origm. 

In  man  nitrogenous  equilibrium  can  be  at- 
tained for  a  short  time  on  a  purely  proteid 
(meat)  diet.  The  large  quantity  of  such  food 
which  is  necessary  is  eaten  and  digested  only 
with  great  difficulty.  The  process  of  _  put- 
ting on  flesh"  in  distinction  from  laying  on 
fat "  is  accordingly  confined  to  a  tew  general 
■  conditions  of  nutrition.  These  include  the 
periods  of  growth  and  of  convalescence  after 
wasting  disease  or  deficient  nutrition.  The  de- 
terminfng  factor  in  any  case  is  the  immediate  nutritive 
■state  of  the  tissue  cells;  and  thus  n  par  is  exp  ained 
the  hvDcrtrophic  growth  of  muscles  incidental  to  in- 
creased act  vity.  The  condition  of  the  cell  rather  than 
-the  characterof  the  food  material  is  perhaps  the  imppr- 
-tant  element  hei;e.  Undoubtedly  variations  occur  with 
the  specTes  as  with  the  individual  in  this  respect;  and 
Pflugefhas  pointed  out  cases  in  which  the  grow  h  of  the 
total  cell  substance  may  be  assumed  to  be  doubled  after 
«VoteW  Sng.  A  most  peculiar  fact  is  the  marked  in- 
crease in  prota'd  metabolism  and  in  total  ipetabohsm 
brought  about  by  increasing  the  proteid  of  the  diet. 
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This  is  indicated  in  the  following  table  constructed  by 
Tigerstedt  from  the  experimental  data  of  Pettenkofer 
and  Voit. 

Table  Q.— Effect  of  Peoteld  Diet  on  Metabolism. 


ti  M  -^ 

Total 

Nitrogen 

Nitrogen 

Gain  (4-)  or 

metabolism 

Intake. 

output. 

loss(-)  of  fat. 

(heat 

Grams. 

Grams. 

Grams. 

production). 

Kilooalories. 

1 

0 

5.61 

-98 

1,067 

2, 

17 

20.37 

-61 

1,106 

■A 

34 

36.69 

-43 

1,360 

4 

.51 

51.00 

-24 

1,552 

5 

61 

59.74 

-36 

1,893 

6 

68 

69.50 

XI 

1,741 

7 

85 

a5.41 

2,181 

The  calculation  of  the  total  metabolism  in  units  of 
heat  produced  in  No.  7  gives  results  twice  as  large  as 
those  obtained  during  hunger  (No.  1),  while  the  proteid 
metabolism  undergoes  a  manifold  stimulation.  Upon 
such  facts  depends  the  efficiency  of  some  of  the  preva- 
lent modes  of  treatment  for  obesity.  The  large  propor- 
tion of  proteid  in  the  diets  prescribed  provokes  a  rela- 
tively large  waste  of  tissue  substance,  especially  when 
the  total  intake  is  comparatively  small  for  the  daily 
needs. 

The  sulphur  and  phosphorus  of  the  proteids,  oxi- 
dized in  metabolism  to  sulphuric  acid  and  phosphoric 
acid,  are  excreted  as  salts  in  the  urine.  Their  elimina- 
tion usually  runs  closely  parallel  to  that  of  nitrogen,  the 
quantity  of  sulphates  taken  in  with  the  diet  being  very 
small.  The  determination  of  the  sulphates  of  the  urine 
affords  a  valuable  means  of  controlling  experiments  on 
proteid  metabolism,  especially  where  non-proteid  nitrog- 
enous substances  (such  as  amido-acids)  are  ingested. 
The  diagram  presented  below  shows  the  relative  fluctu- 
ations in  the  average  rates  of  excretion  of  N  and  SOs  in 
the  experiments  of  Sherman  and  Hawk  on  men  living  on 
a  fixed  diet.  The  estimations  were  made  at  intervals 
during  the  day,  and  the  values  on  the  left  represent  per- 
centages of  an  assumed  standard  rate  of  excretion  for 
each  of  the  constituents.  The  parallel  vertical  lines 
separate  the  successive  days.  On  the  fourth  and  sixth 
days  large  additional  quantities  of  proteid  were  con- 
sumed. It  will  be  seen  that  in  general  the  excretion  of 
sulphates  ran  quite  parallel  to  that  of  nitrogen. 

Table  r.— Excretion  of  N  and  SO3. 
2  3  4  5  6  7  8 


The  phosphoric  acid  of  the  urine  represents  one  of  the 
end-products  of  the  katabolism  of  nucleoproteids,  and  an 
increased  elimination  of  it  may  be  interpreted  as  evidence 
of  nuclear  waste  in  the  body,  if  no  niicleic  acid  com- 
pounds (such  as  occur  abundantly  in  thymus,  pancreas, 
etc.)  orphosphorized  proteids  (pseudonueleins)  like  case- 
in are  ingested.  Conditions  may  arise  in  which  the  ex- 
act parallelism  between  N  and  P  excretion  is  abolished. 
Rohmann  and  his  pupils  have  shown  that  these  phos- 
phorized  proteids  have  a  peculiar  importance  in  nu- 
trition, and  that  phosphorus  in  the  form  of  inorganic 
phosphates  cannot  completely  replace  such  organic  com- 
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pounds  of  phosphorus  as  are  represented  by  casein  and 
vitellin. 

We  have  seen  that  the  body  may  soon  reach  nitrogen 
equilibrium  after  ingestion  of  considerable  quantities  of 
proteid.  The  study  of  the  time  within  which  the  extra 
nitrogen  is  again  eliminated  has  indicated  that  the  pro- 
teid is  quickly  broken  down  in  metabolism.  A  glance  at 
the  diagram  of  N  and  SO3  excretion  presented  above 
verifies  this.  When  lean  beef  sufficient  to  furnish  about 
64  gm.  of  extra  proteid  was  taken  with  breakfast  on  the 
two  days  indicated,  the  nitrogen  of  the ,  urine  began  to 
rise  in  the  first  three  hours  and  reached  a  maximum  be- 
tween the  sixth  and  ninth  hours,  after  which  it  declined 
at  first  rapidly  and  then  more  slowly,  reaching  its  nor- 
mal after  about  tliirty-six  to  thirty -nine  hours.  The  na- 
ture and  extent  of  the  changes  in  the  urine  seem  to  have 
been  about  the  same  when  the  proteid  was  simply  added 
to  the  diet  as  when  it  was  substituted  for  an  isodynamic 
amount  of  fat. 

A  consideration  of  the  influence  of  the  non-nitrogenous 
foodstuffs,  the  fats  and  carbohydrates,  leads  to  conclu- 
sions quite  different  from  those  drawn  for  the  proteids. 
It  is  evident  that  the  non-nitrogenous  foods  cannot  be  fed 
alone  for  any  length  of  time  without  bringing  about 
effects  comparable  with  those  obtained  during  hunger. 
The  chief  interest  regarding  their  behavior  in  metabolism 
therefore  lies  in  the  influence  which  they  exert  on  nitrog- 
enous or  proteid  katabolism.  In  general,  it  may  be 
stated  that  the  fats  and  carbohydrates,  even  when  fed  in 
large  quantities,  fail  to  increase  metabolism  in  any  such 
degree  as  does  proteid  feeding.  On  the  contrary,  the 
presence  of  non-nitrogenous  constituents  in  the  ^diet  tends 
to  diminish  the  amount  of  proteid  required  to  bring  the 
body  into  nitrogenous  equilibrium.  The  fats  and  carbo- 
hydrates, and  the  so-called  "  carbon  moiety  "  of  the  pro- 
teids, i.e.,  the  portion  remaining  after  the  deduction  of 
sufficient  carbon  to  unite  with  the  nitrogen  to  form  urea, 
may  all  be  deposited  in  the  organism  in  the  form  of  fat 
or  glycogen.  Or,  again,  by  being  burned  up  they  may 
protect  the  tissue  fat  from  katabolism  and  in  this  case 
likewise  bring  about  a  dlminislied  loss  or  resultant  gain 
to  the  body.  This  is  known  as  pi-oteid-spariiig  action. 
The  adipose  tissue  of  the  body  may  apparently  act  in  a 
manner  analogous  to  that  of  the  fat  of  the  diet.  It  is  gen- 
erally admitted  that  the  proteid-sparing  power  of  carbohy- 
drate food  is  distinctly  greater  than  that  of  the  fats.  In- 
deed a  quantity  of  proteid  which  fails  to  produce  nitrogen 
equilibrium  may  do  so  when  carbohydrate  is  added  to 
the  diet.  The  same  is  true  to  a  lesser  degree  in  the  case 
of  fats.  Thus  a  dog  which  required  1  kgm.  of  meat  to 
reach  N  equilibrium  was  observed  to  show  a  similar  ni- 
trogen balance  on  a  diet  of  only  500-600  gm.  of  meat  to- 
gether with  100-150  gm.  of  fat.  The  extent  of  fat  utili- 
zation, on  the  other  hand,  will  depend  on  the  quantities 
of  proteid  and  carbohydrate  simultaneously  fed,  and  also 
on  the  amount  of  muscular  work  performed.  From  an 
economic  standpoint  the  sparing  action  of  the  carboliy- 
drates  on  proteid  katabolism  is  of  interest  in  view  of  the 
relative  cheapness  of  this  type  of  foodstuff  in  comparison 
with  proteids  and  fats.  Problems  of  cost  as  well  as  of 
efficiency  must  enter  largely  into  practical  dietetics,  es- 
pecially where  the  nutrition  of  lai'ge  masses  is  involved. 
The  proteid-sparing  action  of  carbohydrates  is  well  illus- 
trated by  the  figures  compiled  from  an  experiment  by 
I.  Munk  on  a  dog  of  38  kgm.  (see  Table  S). 

No  consideration  of  the  influence  of  the  various  dietary 
constituents  would  be  complete  without  reference  to  a 
number  of  accessory  substances  either  commonly  taken 
with  the  food  or  closely  related  to  the  foodstufl's  proper. 
Thus  the  albuminoid  gelatin  enters  into  oi'dinary  diet  to  a 
considerable  extent.  Although  it  contains  nitrogen  in 
practically  the  same  proportions  as  this  element  exists 
in  the  simple  proteids,  gelatin  cannot  completely  replace 
the  latter.  Experiments  on  animals  have  shown  that 
when  gelatin  is  fed  exclusively,  tissue  proteids  are  al- 
ways consumed  in  excess  of  the  gelatin  introduced  and 
sooner  or  later  serious  symptoms  intervene.  For  exam- 
ple, a  50  kgm.  dog  living  on  300  gm.  of  gelatin,  350  gm. 


Table  S.— Effect  of  Carbohydrates  on  Proteid  Metabolism. 


Food. 

Flesh. 

Meat. 
Grains. 

Carbohydrates.  I 
Grams. 

Metabolized. 
Grams. 

Gain  (-|-) 

or  loss  (— ). 

Grams. 

200 
200 
200 
200 
200 
200 
200 

250 
300 
500 
600 
50O 
500 
500 

263 
223 
201 
172 
132 
168 
122 

-63 
-23 
-    1 

-f-28 
+  68 
T32 
+  78 

of  starch,  100  gm.  of  fat,  and  13  gm.  of  beef  extract  per- 
diem  died  in  thirty  days  as  a  result  of  continued  proteid 
katabolism  (I.  Munk).  Ingested  with  proteid  and  other 
foodstuffs,  however,  gelatin  exerts  a  noticeable  proteid- 
and  fat-sparing  action  and  thus  behaves  like  a  non-nitrog- 
enous food.  It  has  been  found  possible  to  replace  as 
much  as  five-sixths  of  the  proteid  of  the  diet  with  gela- 
tin without  unfavorable  outcome. 

In  view  of  the  peptonization  which  proteids  undergo 
in  the  digestive  processes  it  has  been  asked  whether  the- 
various  hydration  products,  albumoses  and  peptoiies  in 
particular,  can  replace  ordinary  proteids.  A  practical 
aspect  of  the  problem  is  seen  in  the  present  widespread 
use  of  predigested  or  partially  digested  foods.  From  the 
data  available  the  statement  seems  justifiable  that  some 
of  these  may  replace  proteid  without  disturbance  of  the 
nitrogenous  equilibrium  of  the  individual.  Recent  in- 
vestigation has  indicated  that  distinct  differences  occur 
in  various  digestive  products,  and  as  yet  no  experiments 
in  this  direction  have  been  sufficiently  prolonged  to  per- 
mit any  far-reaching  statements.  Whether  the  non-pro- 
teid  nitrogenous  compounds  (such  as  asparagin  and  iimido 
acids)  can  undergo  a  synthesis  to  proteid — as  Loewi  has 
recently  suggested  (1903) — remains  to  be  seen.  Fatty^ 
acids  have  been  observed  to  exert  the  same  proteid-spar- 
ing action  as  comparable  quantities  of  fat.  The  phj'sio- 
logical  action  of  alcohol  has  formed  the  subject  of  much 
controversy.  It  seems  certain,  however,  that  moderate 
quantities  are  almost  completely  oxidized,  and  in  non- 
toxic doses  probabl}''  may  exert  a  slight  proteid-sparing 
action.  The  function  of  the  inorganic  salts  of  the  diet  is 
apparently  exerted  more  in  directing  the  metabolism  of 
the  body  than  in  any  immediate  participation  in  the  ex- 
change of  materials.  Their  importance  is  fully  demon- 
strated by  the  serious  effects  which  follow  the  removal  of 
even  single  elements  from  the  diet.  At  certain  periods 
Ca,  Fe,  etc.,  enter  into  synthetic  processes.  Large  quan- 
tities of  common  tissue  constituents,  such  as  chlorides  and 
phosphates,  tend  in  general  to  exert  an  increased  action 
on  the  metabolism  of  proteids. 

The  general  features  of  metabolism  during  muscular- 
activity  have  already  been  reviewed.  There  can  be  lit- 
tle question  tliat  the  muscles  themselves  are  the  seat  of 
active  chemical  change.  It  is  sufficient  to  point  to  the 
disappearance  of  glycogen  from  the  contracting  muscle 
and  the  appearance  of  products  like  carbon  dioxide  and 
lactic  acid.  The  lymph  bathing  the  muscle  cells  is 
called  upon  to  furnish  oxygen  and  organic  compounds, 
while  it  carries  away  the  products  of  katabolism.  We 
are  now  in  a  position  to  consider  what  are  the  sources  of 
the  energy  expended.  Are  the  nitrogenous  or  non -nitrog- 
enous constituents  drawn  upon  in  muscular  work?  The 
older  view  of  Liebig  that  the  muscles  work  entirely  at 
the  expense  of  their  proteid  constituents  was  conclu- 
sively overthrown  by  the  investigations  of  Voit  and  his 
successors.  The  output  of  carbon  dioxide  and  water  is 
promptly  increased  by  muscular  activity  to  an  extent  di- 
rectly proportional  to  the  work  done.  With  reference  to 
nitrogenous  metabolism  no  such  effect  can  be  noted. 
Under  satisfactory  conditions  of  diet  the  elimination  of 
urea  is  scarcely,  if  any,  greater  during  work  than  with 
the  same  intake  of  proteid  during  rest.  This  indicates 
clearly  that  the  non-nitrogenous  compounds  are  the  chief 
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soiu-ces  of  the  energy  expended  hy  the  muscles.  Manj- 
statistical  facts  are  in  harmony  with  this.  Tims  the  diet 
of  the  laboring  classes  compared  with  that  of  less  active 
persons  does  not  contain  an  excess  of  proteid  sufficient  to 
account  for  more  than  a  small  fraction  of  the  extra  woi-k 
done  and  heat  produced,  as  will  be  seen  In  the  commonly 
accepted  standards  below. 

Table  T.— Comparison  of  Dietary  Standards. 


Subject. 

Protelds. 
Grams. 

Fats. 
Grams. 

Carbo- 
hydrates. 
Grams. 

Potential 
energy. 
Kilocal. 

Man    at    moderate    work 
(Volt) 

118 

125 
145 
150 

56 

'ioo 

500 

iho 

3,055 

3,500 
3,370 
4,500 

Man     at    moderate    work 

Man  at  bard  work  (Voit)  . . 
Man  at  hard  work  (Atwater) 

Actual  metabolism  experiments  are  in  accord  with 
what  the  statistical  inquiry  would  lead  us  to  expect. 
On  an  abundant  mixed  diet  no  marked  increase  in  pro- 
teid katabolism  attends  periods  of  muscular  work, 
AVhen,  however,  the  diet  is  too  scanty  to  furnish  the  po- 
tential energy  required,  body  proteid  may  be  called  upon 
to  furnish  the  deficiency ;  and  under  these  circumstances 
the  nitrogen  output  in  the  urine  is  observed  to  be  in- 
creased. The  same  phenomenon  is  observed  after  pro- 
longed or  severe  exertion,  although  the  extra  nitrogen 
output  may  not  occur  until  the  day  following  the  exer- 
cise. This  suggests  (as  experience  in  training  athletes 
shows)  that  the  increased  cellular  activity  of  the  muscles 
calls  forth  metabolic  changes  in  the  contractile  tissue 
independently  of  the  transformation  of  energy  incidental 
to  the  work  done.  Pfliiger  has  lately  attempted  to  refer 
the  source  of  muscular  energy  to  proteid  substances, 
since  he  succeeded  in  keeping  a  dog  for  weeks  upon  a 
diet  of  very  lean  meat  and  causing  him  to  do  a  very 
large  amount  of  muscular  work  during  this  period.  Ex- 
periments of  this  sort  merely  show  that  in  the  absence  of 
non-nitrogenous  food  the  body  can  utilize  proteid  in  liber- 
ating energy  through  the  muscles.  This  is  the  less  re- 
markable since  recent  investigation  has  made  probable 
the  existence  of  large  carbohydrate  groups  in  many  of 
the  proteids.  As  Schaef er  has  said  in  this  connection : 
"  The  most  probable  view  appears  to  be  that  the  muscle, 
like  other  cells,  although  it  can  only  build  up  the  bio- 
plasm out  of  proteid,  is  nevertheless  able  to  produce 
muscular  energy  by  the  oxidation  of  any  or  all  the  or- 
ganic foodstuffs,  and  that  this  process  is  attended  only 
by  such  small  disintegration  and  loss  of  the  proteid  ma- 
terial of  the  bioplasm  as  is  necessarily  attendant  upon  its 
functional  activity— a  loss  which  is  comparable  lo  the 
wear  and  tear  of  the  working  parts  of  the  machine  as 
■distinct  from  its  consumption  of  fuel. " 

Of  other  influences  which  may  bear  upon  metabolism 
nervous  excitement  or  mental  acUvity  apparently  brings 
about  no  noticeable  change  in  the  katabolism  of  proteid 
or  the  utilization  of  fat.  In  the  higher  animals  which 
maintain  an  approximately  constant  body  temperature, 
changes  in  the  surrounding  temperature  do  not  modify 
proteid  metabolism.  With  increased  cold  more  fat  is 
used  up  by  the  organism.  The  influences  of  age  and  sex 
are  largely  dependent  upon  variations  in  the  size  of  the 
body  which  condition  the  inequalities  in  heat  regulation 
already  discussed.  In  old  age  metabolism  is  less  intense 
and  the  nutritive  requirements  are  consequently  diniin- 
ished  The  few  experimental  data  at  hand  indicate  that 
durine  the  period  'of  menstruation  the  output  of  nitrog- 
enous waste  may  be  diminished.  A  similar  sparing  of 
proteid  appears  to  occur  during  the  penod  of  gestation. 
Many  d^ugs  exert  pronounced  effects  on  metabolism 
either  directly  or  indirectly  through  the  physiological 
reactions  (such  as  muscular  excitabihty,  or  sleep)  which 
they  provoke.  Coffee  and  tea,  and  some  of  the  more 
widely  used  food  preservatives  (borax,  formaldehyde 
etc  )  have  no  extensive  effects  in  this  respect,  when  used 


in  very  small  quantities.  In  larger  doses  they  tend  to 
increase  proteid  metabolism.  The  action  of  various  thera- 
peutic agents  cannot  be  discussed  here. 

No  account  of  metabolism  in  disease  need  be  given  in 
detail  here,  since  the  peculiar  features  are  presented  else- 
where under  the  descriptions  of  the  various  pathological 
states  (see  Diabetes,  Fever,  etc.).  In  febrile  diseases  it 
seems  to  be  demonstrated  that  katabolism  is  stimulated 
and  may  be  increased  twenty-flve  per  cent,  beyond  that 
which  occurs  in  health.  The  extensive  exchange  of  mate- 
rials is  usually  associated  with  increased  work  of  the  heart 
and  respiratory  mechanism.  To  this  may  be  added  the 
results  of  the  deficient  nutrition  which  is  common  to  the 
sick,  and  a  specific  effect  of  the  toxic  bacterial  or  proto- 
plasmic products  which  may  directly  stimulate  proteid 
metabolism.  The  destruction  of  the  nitrogenous  tissue 
compounds  may  ]iroceed  very  rapidly  in  fever  and  lead 
to  extreme  emaciation,  although  total  metabolism  may 
not  be  more  marked.  In  rfjaj«  to  increased  proteid  katab- 
olism usually  occurs.  It  seems  likely  that  this  is  a 
physiological  ccnsequenc('  of  the  failure  on  the  part  of 
the  organism  to  utilize  carbohydrates;  and  in  many  of 
tlic  milder  types  the  loss  of  nitrogenous  substance  may 
be  limited  by  an  appropriate  diet  which  will  afford  suffi- 
cient energy  in  place  of  the  wasted  sugar.  The  exten- 
sive proteid  katabolism  in  the  several  forms  of  diabetes 
must,  however,  he  attributed  to  toxic  effects  and  to  the 
perversions  of  metabolism  peculiar  to  the  disease.  The 
effects  of  hepatic  disease  vary  with  the  nature  of  the 
pathological  condition.  In  icterus  they  are  largely  indi- 
rect, depending  in  part  on  the  remote  results  of  impaired 
digestion,  while  in  cirrhosis  and  in  acute  atrophy  of  the 
liver  we  have  to  deal  with  inefficient  hepatic  cells. 
Thus  it  is  that  unusual  end-products  of  proteid  decom- 
position (such  as  leucin  and  tyrosin)  make  their  appear- 
ance in  the  urine,  and  direct  attention  to  the  incomplete- 
ness of  the  chemical  reactions  in  the  cells  which  are 
ordinarily  entrusted  with  important  functions.  In 
certain  types  of  leukamia  there  is  evidence  of  disordered 
metabolism  of  the  nuclein  substances,  giving  evidence  of 
itself  in  an  increased  output  of  uric  acid  and  phosphates 
in  the  urine.  In  various  forms  of  anmmia  tlie  peculiar 
perversion  of  metabolism  consists  in  disturbances  of  inter- 
nal respiration  connected  with  the  deficiency  of  blood 
pigment.  Further  disturbances  of  nutrition  may  be  sec- 
ondary. The  metabolic  phenomena  in  diseases  of  the 
gastro-intestinal  tract  are  largely  the  outcome  of  malnu- 
trition, the  deficient  work  of  the  digestive  mechanism, 
perhaps  being  accompanied  in  some  instances  by  an  auto- 
intoxication. The  whole  subject  of  metabolism  in  dis- 
ease deserves  further  study  before  more  general  conclu- 
sions can  be  drawn. 

The  history  of  the  foodstuffs  after  their  introduction 
into  the  organism  is  fragmentary  and  uncertain  in  manj^ 

/NH. 
details.      The  formation  of  lirea,  C  =  O,   the  most  im- 

\NH, 
portant  nitrogenous  end-product  of  the  katabolism  of 
simple  proteids,  can  safely  be  assigned  to  the  liver;  al- 
though evidence  is  not  wanting  that  small  quantities 
may  arise  elsewhere,  perhaps  in  the  muscles.  The  na- 
ture of  the  intermediate  steps  still  remains  somewhat 
hypothetical.  There  is  much  in  favor  of  the  view  that 
the  proteid  is  first  transformed  to  simple  compounds  like 
ammonia  (NHa)  and  carbon  dioxide  (COj),  and  that  am- 
monium carbonate  (NH4)2COs  may  be  the  precursor  of 
urea.  It  is  not  unlikely  that  the  bulk  of  the  proteid  ni- 
trogen leaves  the  various  organs  in  the  form  of  ammo- 
nium lactate,  C2Hi(OH)COO.NH4,  which  is  brought  to 
the  liver  and  there  oxidized  to  carbonate.  When  the 
liver  cells  undergo  degeneration,  the  amount  of  urea  in 
the  urine  is  diminished  while  the  quantity  of  ammonium 
compounds  is  augmented.  Furthermore,  urea  can  be 
formed  in  the  liver  from  ammonium  carbonate,  other 
ammonium  salts,  and  even  amido  acids  such  as  glycocoll, 
CH!!(NH2)COOH,  Drechsel  assumed  that  the  process 
took  place  with  the  formation  of  ammonium  carbamate 
as  an  intermediate  stage,  as  follows : 
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/O.NH4 

C  =  0      J 

\O.NH4 


/O.NH. 
->    0  =  0    >- 
\NH, 


Ammonium  carbonate.      Ammonium  carbamate. 


/NH, 
C  =  0 
\NH, 

Urea. 


The  possibility  of  a  direct  formation  of  urea  from  pro- 
teids  is  no  longer  excluded.  By  direct  oxidation  with 
permanganate  in  the  presence  of  ammonia  at  40°  C,. 
Hofmeister  has  succeeded  in  obtaining  urea  from  va- 
Tious  substances,  both  nitrogenous  and  non-nitrogenous. 
There  is  at  present  no  experimental  evidence  to  suggest 
that  such  oxidative  syntheses  actually  occur  in  the 
body.  Another  source  of  urea  may  be  found  in  arglnin, 
C6H11N4O2,  which  is  formed  by  the  hydrolytic  cleavage 
of  proteids  and  by  digestive  enzymes.  Arginln  yields 
urea  on  decomposition  as  follows : 

/NH,                        NH2  ■      /NHj 

C  =  NH                          I  +  H,0  .■=  0  =  0 

XNH.CHj.CH^.CH^.CH.COOH  \NH, 

Arginin.  Water.           TJrea. 

NHj  NHj 

+  I  I 

CHj.CHs.CHj.CH.COOH. 

Ornitliin. 

Gulewitsch  has  detected  arginin  in  the  spleen  of  the 
ox,  and  thus  demonstrated  that  it  ma}'  occur  in  the  body. 
In  view  of  all  these  facts,  it  is  quite  possible  that  urea 
may  arise  in  a  number  of  ways  in  metabolism  and  in- 
clude one  or  more  of  the  processes  outlined.  Other 
theories  have  been  advanced  in  the  past ;  but  none  of 
them  has  anything  more  decisive  in  its  favor. 

Of  the  purln  derivatives  (alloxuric  bodies,  xanthin 
bases)  excreted  in  the  urine,  uric  acid  is  tlie  most  impor- 
tant. In  birds  and  reptiles  it  forms  the  chief  nitrogenous 
end-product  of  metabolism,  and  results  from  synthetic 
processes  taking  place  in  the  liver.  In  man  and  other 
mammals  the  origin  of  the  uric  acid  is  quite  different. 
Here  it  represents  one  of  the  metabolic  products  of  the 
nucleic  acids.  The  latter  are  present  in  the  diet  in  va- 
riable quantities  and  occur  in  nature  in  the  so-called  nu- 
cleoproteids  (nucleates)  which  are  salts  of  proteids  with 
nucleic  acid.  On  decomposition  the  nucleic  acids  yield 
one  or  more  of  the  purln  derivatives,  usually  adenin  or 
guanin,  which  undergo  oxidation  in  the  body.  Uric  acid 
is  an  intermediate  stage  in  the  complete  decomposition ; 
when  Introduced  as  such  into  the  body  it  is  largely  burned 
up.  In  some  animals  a  further  stage  in  the  oxidation 
process,  viz.,  allantoin.  Is  found  in  the  urine  after  inges- 
tion of  uric  acid  or  of  nucleates.  The  relationship  be- 
tween these  compounds  is  indicated  by  their  structural 
formulae ; 


N  =  C.NHj 

HC      C NH 

II         II 
N  — C N 

Adenin. 


\ 


CH 


HN-CO 

I  I 

HN  =  C  C  - 


HN 


NH, 


HN  -  CO 

I  I 

CO        C-    NH 

I  II 

HN  — C—  NH" 

Uric  acid. 


\ 


H,N 

I 

CO       CO  -  NH 
CO  I  I 

HN  -  CH-  NH' 

Allantoin. 


\ 


CO 


Experiments  by  the  writer  and  others  make  it  probable 
that  the  liver  is  the  seat  of  the  oxidations  referred  to. 
There  is  no  evidence  that  the  spleen  is  involved,  as  has 
been  assumed.  While  the  possibility  of  a  synthetic  for- 
mation of  uric  acid  has  not  been  absolutely  excluded,  it 
cannot  play  anj'  important  r61e  under  ordinary  condi- 
tions. In  the  absence  of  purin  compounds  in  the  diet, 
the  uric  acid  output  in  man  does  not  ordinarily  exceed 
300  mgm.  per  day .     Uric  acid  bears  no  direct  relation  to 


urea  in  metabolism,  although  the  latter  may  be  formed 
from  it. 

Hippwic  acid  (benzoyl-glycocoll)  is  a  synthetic  prod- 
uct formed  through  the  agency  of  the  kidney  cells. 
The  benzoic  acid  radical  is  Introduced  into  the  body  with 
the  diet,  while  glycocoll  (CH^NH^JCOOH)  is  without 
doubt  one  of  the  intermediary  products  of  proteid  katab- 
olism.  It  can  be  obtained  directly  from  most  proteids  by 
hydrolytic  cleavage. 

Oreatinin  in  the  urine  represents,  for  the  most  part,  in- 
gested creatinin,  or  creatin  which  is  largelj'  changed  into 
creatinin  in  the  body.  The  fact  that  neither  of  these 
compounds  undergoes  metabolism  with  production  of 
urea  or  anything  else  accords  with  the  general  belief  that 
these  substances  cannot  build  up  proteids  and  presu- 
mably do  not  form  an  Intermediate  step  in  the  formation 
of  urea.  The  relation  of  creatin  to  creatinin  is  shown 
below : 

.NH, 


C(NH) 


N(CH3).CH,.C00H 
Creatin. 


-H2O 


-> 


^^^^\n(CH,).CH,.CO 
Creatinin. 

What  becomes  of  the  "  carbon  moiety  "  of  the  proteid 
molecule,  that  large  fragment  which  is  not  drawn  upon 
in  the  formation  of  urea?  Can  it  be  stored  in  the  body 
when  not  called  upon  for  oxidation  ?  Most  physiologists 
have  assumed  that  it  may  serve  to  build  up  fat  or  even 
glycogen  under  proper  conditions.  The  criticisms  of 
Pfluger  and  his  school  have  thrown  doubt  upon  many 
of  the  supposed  instances  of  fat  or  glycogen  formation 
from  proteid.  The  "  fatty  degeneration  "  of  organs  has 
long  been  a  favorite  illustration  of  a  similar  reaction ; 
but  the  tendency  of  modern  research  is  to  refer  this  phe- 
nomenon to  a  process  of  infiltration  of  fat  imported  from 
other  parts  of  the  body.  In  other  cases  the  proteid  is  as- 
sumed to  conserve  the  fat  or  glycogen  of  the  body  by  its 
own  oxidation  and  thus  simulate  fat  or  glycogen  forma- 
tion. The  formation  of  tissue  fat  from  the  fats  and  car- 
bohydrates of  the  diet  is  unquestioned;  and  while  the 
data  at  hand  regarding  the  direct  formation  from  proteid 
may  be  unsatisfactory,  the  possibility  of  such  a  reaction 
can  scarcely  be  denied.  Carbohydrates  are  readil}-  stored 
up  as  glycogen  in  the  liver  and  muscles,  and  may  also  be 
found  in  other  active  tissues.  The  extent  to  which  gly- 
cogenosis may  go  on  Is  after  all  rather  limited ;  and  the 
unused  carbohydrate  may  be  deposited  as  fat  for  which 
there  Is  an  almost  unlimited  depot.  How  extensive  dis- 
tinctly synthetic  processes  may  become,  on  the  other 
hand,  is  illustrated  in  the  transformations  which  result 
in  the  formation  of  milk  within  the  mammary  glands. 
The  proteid,  carbohydrates,  and  fat  content  of  this  se- 
cretion are  almost  entirely  made  up  of  compounds  not 
found  elsewhere  in  the  organism. 

The  chemical  changes  within  the  individual  organs  and 
tissues  have  been  referred  to  Incidentally  in  various  con- 
nections. The  muscles  are  doubtless  the  most  important 
in  point  of  metabohc  activity,  owing  to  the  large  amount 
of  contractile  tissue  in  the  whole  body  and  to  the  vigor- 
ous oxidation  going  on  in  this.  Among  the  glandular 
organs  the  liver  stands  pre-eminent  as  the  seat  of  a  series 
of  important  physiological  functions,  chemical  in  nature. 
In  addition  to  glycogenesis  and  the  reverse  process  by 
which  sugar  is  again  set  free,  the  formation  of  urea  from 
ammonia  and  amido  compounds,  and  the  oxidation  or 
synthesis  of  uric  acid,  the  liver  is  responsible  for  the  for- 
mation of  bile  pigment  from  the  blopd  constituents;  for 
the  preparation  of  cholic  acid  from  antecedents  not  yet 
known  and  the  origin  of  the  conjugate  bile  acids ;  for  the 
synthesis  of  the  ethereal  sulphates  of  the  urine ;  for  proc- 
esses by  which  many  toxic  substances  are  rendered  in- 
ert; and  finally  for  a  series  of  chemical  processes  of 
which  we  know  only  the  merest  outlines.  The  metabolic 
changes  in  the  other  gland  cells  are  doubtless  of  a  simi- 
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lar  nature,  although  they  may  be  less  extensive  or  va- 
riable. In  the  salivary  glands,  for  example,  construc- 
tive metabolism  goes  on  coincidently  with  secretory 
activity,  and  the  glands  tend,  so  to  speak,  to  remain  in 
nitrogenous  equilibrium. 

The  importance  of  certain  organs  for  metabolism  is 
made  evident  by  the  effects  of  their  removal  from  the 
body.  After  splenectomy  or  after  extirpation  of  the  sali- 
vaiy  glands  no  marked  general  effects  are  apparent ;  and 
to  a  lesser  degree  this  is  true  with  reference  to  the  ovaries 
and  testes.  On  the  other  hand,  the  loss  of  the  thyroids, 
the  adrenal  glands,  the  pituitary  body,  and  the  pan- 
creas is  in  each  case  immediately  followed  by  serious  and 
usually  fatal  disturbances  in  metabolism.  The  functions 
of  the  "internal  secretions "  of  such  organs  are  slowly 
being  exposed,  and  we  may  hope  that  the  near  future 
will  greatly  enlarge  our  knowledge  of  metabolism  with- 
in the  individual  organs  and  the  cells  themselves. 

Lafayette  B.  Mendel. 
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METABOLISM,  DISTURBANCES  OF.— Under  this 
caption  will  be  considered  in  a  general  manner  the  in- 
comings and  outgoings  of  the  food  and  oxygen  essen- 
tial to  the  maintenance  of  both  normal  and  abnormal 
metabolism,  but  chiefly  the  latter.  The  abnormal  changes 
must  not  be  of  suflHcient  magnitude,  however,  to  cause 
perceptible  macroscopic  lesions  in  the  bioplasm  consti- 
tuting the  protoplasm  of  the  various  organs  and  tissues 
of  the  body,  for  if  they  are,  the  domain  of  well-defined 
pathology  is  entered.  These  minor  deviations  in  metab- 
oPsm  which  are  in  all  instances  the  precursors  of  well- 
marked  lesions,  are  best  determined  by  a  quantitative 
study  of  the  intake  and  output  from  the  system  ot  the 
nitroffcn  and  carbon  supplied  in  the  food  ingested.         _ 

For  practical  clinical  purposes,  however,  this  study  is 
confined  largely  to  the  estimation  of  the  elimination  ot 
the  nitrogen  in  the  urea,  and  of  the  many  excretory  by- 
products of  whicli  nitrogen  forms  an  atomic  part.  Up 
to  the  present  time  this  has  been  necessary  because  sim- 
ple and  practical  methods  for  estimating  quajititatively 
the  elimination  of  the  carbon  contained  m  the  excreta 


have  not  as  yet  been  devised.  On  the  other  hand,  if  the 
results  of  metabolism  are  to  be  determined  absolutely  and 
with  scientific  accuracy,  perfect  quantitative  analyses 
must  be  made  of  all  the  food  ingested  and  of  all  the  ni- 
trogen and  carbon  eliminated  in  the  excreta.  Failure  to 
attain  even  approximate  accuracy  in  these  two  directions 
is  the  essential  reason  for  most  of  the  errors  that  have 
crept  into  the  clinical  deductions  in  connection  with  tliis 
important  subject.  Much  of  this  error,  however,  can  he 
eliminated  by  a  careful  applicalion  of  the  very  accurate 
estimates  and  tables,  relative  to  the  composition  and  di- 
gestibility of  the  foodstuffs,  that  have  been  worked  out 
by  Konig,'  Rubner,^  Atwater,"  and  others. 

Beginning  with  the  digestive  organs  of  the  alimentary 
canal,  the  chief  disturbance  in  their  metabolism  is  indi- 
cated by  diminution  or  by  arrest  of  their  secretory  acti\'- 
ity.  So  far  as  we  know,  the  chemical  composition  of  tlie 
unorganized  ferment  bodies  is  not  changed.  Therefore 
the  modifications  in  the  metabolism  of  the  cells  of  the 
salivary  glands  will  be  indicated  by  a  diminution  in  the 
excretion  of  ptyalin,  or  its  elimination  may  be  completely 
arrested.  Its  absence  or  its  decreased  elimination  indi- 
cates that  the  bioplasm  constituting  the  epithelial  cells 
of  the  glands  fails  to  take  up  the  proteid  constituents 
from  the  blood  and  isomerically  transmute  them  into 
ptyalin,  to  this  extent  interfering  with  perfect  digestion 
and  later  with  general  metabolism. 

In  the  stomach  similar  disturbances  are  met  with,  hut 
they  are  more  complicated  in  character,  because  the  gas- 
tric mucous  membrane  has  for  its  function  the  produc- 
tion, out  of  the  proteids  taken  up  from  the  blood,  of 
hydrochloric  acid,  rennin,  and  pepsin.  Hence,  a  disturb- 
ance in  the  metabolism  of  the  epithelial  cells  peculiar  to 
this  organ  will  result  in  decreased  production  of  hydro- 
chloric acid,  rennin,  and  pepsin.  Only  one  of  the  three 
may  be  decreased  or  arrested,  or  all  may  be  absent  at,  the 
same  time  from  the  gastric  secretion.  In  this  manner 
there  will  be  produced  varying  degrees  of  disturbance  in 
the  metabolic  action  of  the  epithelial  cells  lining  the  gas- 
tric tubules.  This  will  cause  varying  degrees  of  dis- 
turbance in  the  gastric  digestion  and  act  as  another 
source  of  general  malnutrition  and  metabolic  disturb- 
ance. 

What  has  been  said  regarding  the  changes  in  the  secre- 
tion of  salivary  organs  and  of  the  glands  of  the  stomach 
applies  with  equal  force  to  the  secretion  of  the  pancreatic 
gland.  Here,  however,  owing  to  the  more  complex  func- 
tion of  the  gland  so  far  as  its  secretion  is  concerned,  dis- 
turbance in  its  metabolism  is  more  varied  in  character 
and  disastrous  in  its  results.  There  may  be  a  diminution 
or  an  arrest  in  the  secretion  of  the  amylopsin,  trypsin,  or 
steapsin.  One  or  all  may  be  involved,  thus  indicating 
varying  degrees  and  kinds  of  metabolic  disturbance  in 
the  bioplasm  of  the  cells.  The  supposed  milk-curdling 
ferment  of  the  pancreatic  secretion  may  be  defective  or 
absent,  and  this  indicates  still  another  type  of  disturb- 
ance. 

The  same  may  be  said  of  the  glands  and  follicles  con- 
tained in  the  mucous  membrane  of  the  intestinal  wall,  all 
of  which  point  to  a  disturbance  in  the  metabolic  function 
or  bioplasm  constituting  the  cells  that  enter  into  their 
formation. 

While  it  is  impossible  from  a  practical  standpoint  to 
secure  directly  the  secretion  of  the  ijancreatic  gland  and 
that  of  the  intestinal  glands  for  analysis  in  the  human 
subject,  indirectly  we  are  readily  made  aware  of  a  de- 
crease or  arrest  in  the  output  of  the  enzymes  contained 
in  these  secretions  by  an  imperfect  digestion  of  the  food- 
stuffs, or  by  a  putrefactive  instead  of  the  normal  fermeuT 
tation  of  the  starches,  sugars,  fats,  and  proteids  contained 
in  the  food. 

The  decrease  or  arrest  of  the  hepatic  secretion  must 
also  be  taken  into  account  in  the  study  of  disturbed  me- 
tabolism when  analyzed  from  the  digestive  viewpoint. 
While  the  bile  is  not  generally  considered  as  important  a 
digestive  fluid  as  some  of  the  other  glandular  secretions 
that  are  poured  into  the  alimentary  canal,  it  cannot  be 
eliminated  from  this  problem  of  disturbed  metabolism. 
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/O.NH4 

0  =  0      J 

\O.NH4 


/O.NH4 
->   C  =  p   > 


Ammonium  carbonate.      AmmoDlum  carbamate. 


/NH, 
0  =  0 
\NH, 

Urea. 


The  possibility  of  a  direct  formation  of  urea  from  pro- 
teids  is  no  longer  excluded.  By  direct  oxidation  with 
permanganate  in  the  presence  of  ammonia  at  40°  C. 
Hofmeister  has  succeeded  in  obtaining  urea  from  va- 
Tious  substances,  both  nitrogenous  and  non-nitrogenous. 
There  is  at  present  no  experimental  evidence  to  suggest 
that  such  oxidative  syntheses  actually  occur  in  the 
body.  Another  source  of  urea  may  be  found  in  arginin, 
C8Hi4N402,  vphich  is  formed  by  the  hydrolytic  cleavage 
of  proteids  and  by  digestive  enzymes.  Arginin  yields 
urea  on  decomposition  as  follows : 

/NHs                        NHj  .      /NHj 

C  =  NH                          I  +  H2O   =   C  =  0 

NNH.CHg.CHj.CHii.CH.COOH  \NH, 

Arginin.  Water.           Urea. 

NHj  NH., 

+  I  I 

CHj.CHj.CHo.CH.COOH. 
Ornithin. 

Gulewitsch  has  detected  arginin  in  the  spleen  of  the 
ox,  and  thus  demonstrated  that  it  may  occur  in  the  body. 
In  view  of  all  these  facts,  it  is  quite  possible  that  urea 
may  arise  in  a  number  of  ways  in  metabolism  and  in- 
clude one  or  more  of  the  processes  outlined.  Other 
theories  have  been  advanced  in  the  past ;  but  none  of 
them  has  anything  more  decisive  in  its  favor. 

Of  the  purin  derivatives  (alloxuric  bodies,  xanthin 
bases)  excreted  in  the  urine,  uric  acid  is  tlie  most  impor- 
tant. In  birds  and  reptiles  it  forms  the  chief  nitrogenous 
end-product  of  metabolism,  and  results  from  synthetic 
processes  taking  place  in  the  hver.  In  man  and  other 
mammals  the  origin  of  the  uric  acid  is  quite  different. 
Here  it  represents  one  of  the  metabolic  products  of  the 
nucleic  acids.  The  latter  are  present  in  the  diet  in  va- 
riable quantities  and  occur  in  nature  in  the  so-called  nu- 
cleoproteids  (nucleates)  which  are  salts  of  proteids  with 
nucleic  acid.  On  decomposition  the  nucleic  acids  yield 
one  or  more  of  the  purin  derivatives,  usually  adenin  or 
guanin,  which  undergo  oxidation  in  the  body.  Uric  acid 
is  an  intermediate  stage  in  the  complete  decomposition ; 
when  introduced  as  such  into  the  body  it  is  largely  burned 
up.  In  some  animals  a  further  stage  in  the  oxidation 
process,  viz.,  allantoin,  is  found  in  the  urine  after  inges- 
tion of  uric  acid  or  of  nucleates.  The  relationship  be- 
tween these  compounds  is  indicated  by  their  structural 
formulae : 
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Experiments  by  the  writer  and  others  make  it  probable 
that  the  liver  is  the  seat  of  tlie  oxidations  referred  to 
There  is  no  evidence  that  the  spleen  is  involved,  as  has 
been  assumed.  While  the  possibility  of  a  synthetic  for- 
mation of  uric  acid  has  not  been  absolutely  excluded  it 
cannot  play  anj  important  role  under  ordinary  condi- 
tions. In  the  absence  of  purin  compounds  in  the  diet, 
the  uric  acid  output  in  man  does  not  ordinarily  exceed 
300  mgm.  per  daj  .     Uric  acid  bears  no  direct  relation  to 
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urea  in  metabolism,  although  the  latter  may  be  formed 
from  it. 

Hippuric  acid  (benzoyl-glycocoll)  is  a  synthetic  prod- 
uct formed  through  the  agency  of  the  kidney  cells. 
The  benzoic  acid  radical  is  introduced  into  the  body  with 
the  diet,  while  glycocoll  (CH2[NH2]COOH)  is  without 
doubt  one  of  the  intermediary  products  of  proteid  katab- 
olism.  It  can  be  obtained  directly  from  most  proteids  by 
hydrolytic  cleavage. 

Creatinin  in  the  urine  represents,  for  the  most  part,  in- 
gested creatinin,  or  creatin  which  is  largely  changed  into 
creatinin  in  the  body.  The  fact  that  neither  of  these 
compounds  undergoes  metabolism  with  production  of 
urea  or  anything  else  accords  witli  the  general  belief  that 
these  substances  cannot  build  up  proteids  and  presu- 
mably do  not  form  an  intermediate  step  in  the  formation 
of  urea.  The  relation  of  creatin  to  creatinin  is  shown 
below : 

.NH. 


C(NH) 


N(CH3),CH..0OOH 
Creatin. 


-H,o  ^- 


*^^^^\n(CH3).CH..CO 
Creatinin. 

Wliat  becomes  of  the  "  carbon  moiety  "  of  the  proteid 
molecule,  that  large  fragment  which  is  not  drav/n  upon 
in  the  formation  of  urea?  Can  it  be  stored  in  the  body 
when  not  called  upon  for  oxidation  V  Most  physiologists 
have  assumed  that  it  may  serve  to  build  up  fat  or  even 
glycogen  under  proper  conditions.  The  criticisms  of 
Pllilger  and  his  school  have  thrown  doubt  upon  many 
of  the  supposed  instances  of  fat  or  glycogen  formation 
from  proteid.  The  "  fatty  degeneration  "  of  organs  has 
long  been  a  favorite  illustration  of  a  similar  reaction; 
but  the  tendency  of  modern  research  Is  to  refer  this  phe- 
nomenon to  a  process  of  infiltration  of  fat  imported  from 
other  parts  of  the  body.  In  other  cases  the  proteid  is  as- 
sumed to  conserve  the  fat  or  glycogen  of  the  body  by  its 
own  oxidation  and  thus  simulate  fat  or  glycogen  forma- 
tion. The  formation  of  tissue  fat  from  the  fats  and  car- 
bohydrates of  the  diet  is  unquestioned;  and  while  the 
data  at  hand  regarding  the  direct  formation  from  proteid 
may  be  unsatisfactory,  the  possibility  of  such  a  reaction 
can  scarcely  be  denied.  Carbohydrates  are  readily  stored 
up  as  glycogen  in  the  liver  and  muscles,  and  may  also  be 
found  in  other  active  tissues.  The  extent  to  which  gly- 
cogenesis  may  go  on  is  after  all  rather  limited ;  and  the 
unused  carbohydrate  may  be  deposited  as  fat  for  which 
there  is  an  almost  unlimited  depot.  How  extensive  dis- 
tinctly synthetic  processes  may  become,  on  the  other 
hand,  is  illustrated  in  the  transformations  which  result 
in  the  formation  of  milk  within  the  mammary  glands. 
The  pi-oteid,  carbohydrates,  and  fat  content  of  this  se- 
cretion are  almost  entirely  made  up  of  compounds  not 
found  elsewhere  in  the  organism. 

The  chemical  changes  within  the  individual  organs  and 
tissues  have  been  referred  to  incidentally  in  various  con- 
nections. The  muscles  are  doubtless  the  most  important 
in  point  of  metabolic  activity,  owing  to  the  large  amount 
of  contractile  tissue  in  the  whole  body  and  to  the  vigor- 
ous oxidation  going  on  in  this.  Among  the  glandular 
organs  the  liver  stands  pre-eminent  as  tlie  seat  of  a  series 
of  important  physiological  functions,  chemical  in  nature. 
In  addition  to  glycogenosis  and  the  reverse  process  by 
which  sugar  is  again  set  free,  the  formation  of  urea  from 
ammonia  and  amido  compounds,  and  the  oxidation  or 
synthesis  of  uric  acid,  the  liver  is  responsible  for  the  for- 
mation of  bile  pigment  from  the  blood  constituents;  for 
the  preparation  of  cholic  acid  from  antecedents  not  yet 
known  and  the  origin  of  the  conjugate  bile  acids ;  for  the 
synthesis  of  the  ethereal  sulphates  of  the  urine ;  for  proc- 
esses by  which  many  toxic  substances  are  rendered  in- 
ert; and  finally  for  a  series  of  chemical  processes  of 
which  we  know  only  the  merest  outlines.  The  metabolic 
changes  in  the  other  gland  cells  are  doubtless  of  a  simi- 
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lar  nature,  although  they  may  be  less  extensive  or  va- 
riable. In  the  salivary  glands,  for  example,  construc- 
tive metabolism  goes  on  coincidcntly  with  secretory 
activity,  and  the  glands  tend,  so  to  speak,  to  remain  in 
nitrogenous  equilibrium. 

The  importance  of  certain  organs  for  metabolism  is 
made  evident  by  the  effects  of  their  removal  from  the 
body.  After  splenectomy  or  after  extirpation  of  the  sali- 
vaiy  glands  no  marked  general  effects  are  apparent ;  and 
to  a  lesser  degree  this  is  true  with  reference  to  the  ovaries 
and  testes.  On  the  other  hand,  the  loss  of  the  thyroids, 
the  adrenal  glands,  the  pituitary  body,  and  the  pan- 
creas is  in  each  case  immediately  followed  by  serious  and 
usually  fatal  disturbances  in  metabolism.  The  functions 
of  the  "internal  secretions"  of  such  organs  are  slowly 
being  exposed,  and  we  may  hope  that  the  near  future 
will  greatly  enlarge  our  knowledge  of  metabolism  with- 
in the  individual  organs  and  the  cells  themselves. 

Lafayette  B.  Mendel. 
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METABOLISM,  DISTURBANCES  OF— Under  this 
caption  will  be  considered  in  a  general  manner  the  in- 
comings and  outgoings  of  the  food  and  oxygen  essen- 
tial to  the  maintenance  of  both  normal  and  abnormal 
metabolism,  but  chiefly  the  latter.  The  abnormal  changes 
must  not  be  of  sufficient  magnitude,  however,  to  cause 
perceptible  macroscopic  lesions  in  the  bioplasm  consti- 
tuting the  protoplasm  of  the  various  organs  and  tissues 
of  the  body,  for  if  they  are,  the  domain  of  well-defined 
pathology  is  entered.  These  minor  deviations  in  metab- 
olism, which  are  in  all  instances  the  precursors  of  well- 
marked  lesions,  are  best  determined  by  a  quantitative 
study  of  the  intake  and  output  from  the  system  of  the 
nitrogen  and  carbon  supplied  in  the  food  ingested.         ^ 

For  practical  clinical  purposes,  however,  this  study  is 
confined  largely  to  the  estimation  of  the  elimination  ot 
the  nitrogen  in  the  urea,  and  of  the  many  excretory  by- 
products of  which  nitrogen  forms  an  atomic  part.  Up 
to  the  present  time  this  has  been  necessary  because  sun - 
pie  and  practical  methods  for  estimating  quantitatively 
the  elimination  of  the  carbon  contained  in  the  excreta 


have  not  as  yet  been  devised.  On  the  other  hand,  if  tlie 
results  of  metabolism  are  to  be  determined  absolutely  and 
with  scientific  accuracy,  perfect  quantitative  analyses 
must  be  made  of  all  the  food  ingested  and  of  all  the  ni- 
trogen and  carbon  eliminated  in  the  excreta.  Failure  to 
attaiu  even  approximate  accuracy  in  these  two  directions 
IS  the  essential  reason  for  most  of  the  errors  that  have 
crept  into  the  clinical  deductions  in  connection  witli  this 
important  subject.  Much  of  tliis  error,  however,  can  be 
eliminated  by  a  careful  application  of  the  very  accurate 
estimates  and  tables,  relative  to  the  composition  and  di- 
gestibility of  tJie  foodstuffs,  that  have  been  worked  out 
by  KOnig,'  Rubner,'^  Atwater,^  and  others. 

Beginning  with  tlie  digestive  organs  of  the  aUmentaiy 
canal,  the  chief  disturbance  in  their  metabolism  is  indi- 
cated by  diminution  or  by  arrest  of  their  secretory  activ- 
ity. So  far  as  we  know,  the  chemical  composition  of  the 
unorganized  ferment  bodies  is  not  changed.  Therefore 
the  modifications  in  the  metabohsm  of  the  cells  of  the 
salivary  glands  will  be  indicated  by  a  diminution  in  the 
excretion  of  ptyalin,  or  its  ehinination  maybe  completely 
arrested.  Its  absence  or  its  decreased  elimination  indi- 
cates that  the  bioplasm  constituting  the  epithelial  cells 
of  the  glands  fails  to  take  up  the  proteid  constituents 
from  the  blood  and  isomerically  transmute  them  into 
ptyalin,  to  this  extent  interfering  with  perfect  digestion 
and  later  with  general  metabolism. 

In  the  stomach  similar  disturbances  are  met  with,  but 
they  are  more  complicated  in  character,  because  the  gas- 
tric mucous  membrane  has  for  its  function  the  produc- 
tion-, out  of  the  proteids  taken  up  from  the  blood,  of 
hydrochloric  acid,  rennin,  and  pepsin.  Hence,  a  distui'b- 
ance  in  the  metabolism  of  the  epithelial  cells  peculiar  to 
this  organ  will  result  in  decreased  production  of  hydro- 
chloric acid,  rennin,  and  pepsin.  Only  one  of  the  three 
may  be  decreased  or  arrested,  or  all  may  be  absent  at  tlie 
same  time  from  the  gastric  secretion.  In  this  manner 
there  will  be  produced  varying  degrees  of  disturbance  in 
the  metabolic  action  of  the  epithelial  cells  lining  the  gas- 
tric tubules.  This  will  cause  varying  degrees  of  dis- 
turbance in  the  gastric  digestion  and  act  as  another 
source  of  general  malnutrition  and  metabolic  disturb- 
ance. 

What  has  been  said  regarding  the  changes  in  the  secre- 
tion of  salivary  organs  and  of  the  glands  of  the  stomach 
applies  with  equal  force  to  the  secretion  of  the  pancreatic 
gland.  Here,  however,  owing  to  the  more  complex  func- 
tion of  the  gland  so  far  as  its  secretion  is  concerned,  dis- 
turbance in  its  metabolism  is  more  varied  in  character 
and  disastrous  in  its  results.  There  may  be  a  diminution 
or  an  arrest  in  the  secretion  of  the  amylopsin,  trypsin,  or 
steapsin.  One  or  all  may  be  involved,  thus  indicating 
varying  degrees  and  kinds  of  metabolic  disturbance  in 
the  bioplasm  of  the  cells.  The  supposed  milk-curdling 
ferment  of  the  pancreatic  secretion  may  be  defective  or 
absent,  and  this  indicates  still  another  type  of  disturb- 
ance. 

The  same  may  be  said  of  the  glands  and  follicles  con- 
tained in  the  mucous  membrane  of  the  intestinal  wall,  all 
of  which  point  to  a  disturbance  in  the  metabolic  function 
or  bioplasm  constituting  the  cells  that  enter  into  their 
formation. 

While  it  is  impossible  from  a  practical  standpoint  to 
secure  directly  the  secretion  of  the  pancreatic  gland  and 
that  of  the  intestinal  glands  for  analysis  in  the  human 
subject,  indirectly  we  are  readily  made  aware  of  a  de- 
crease or  arrest  in  the  output  of  the  enzymes  contained 
in  these  secretions  by  an  imperfect  digestion  of  the  food- 
stuffs, or  by  a  putrefactive  instead  of  the  normal  fermen- 
tation of  the  starches,  sugars,  fats,  and  proteids  contained 
in  the  food. 

The  decrease  or  arrest  of  the  hepatic  secretion  must 
also  be  taken  into  account  in  the  study  of  disturbed  me- 
tabolism when  analyzed  from  the  digestive  viewpoint. 
While  the  bile  is  not  generally  considered  as  important  a 
digestive  fluid  as  some  of  the  other  glandular  secretions 
that  are  poured  into  the  alimentary  canal,  it  cannot  be 
eliminated  from  this  problem  of  disturbed  metabolism. 
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Transmutation  of  the  food  products  in  the  alimentary 
canal  is  usually  excluded  from  the  discussion  of  "  metab- 
olism," or  what  the  Germans  include  under  the  word 
"  Staff wechsel,"  which,  strictly  speaking,  means  exchange 
of  material ;  although,  as  Schafer  says  in  his  admirable 
article  on  metabolism :  "  There  is  no  special  reason  .  .  . 
why  this  should  be  the  case,  for  the  digestive  changes  in 
the  food  must,  like  all  other  chemical  changes  occurring 
within  the  body,  influence  the  general  conditions  of  the 
economy."  It  is  just  this  fact,  that  they  do  directly  in- 
fluence the  transmutations  whicli  technically  are  more 
directly  within  the  body,  which  makes  it  so  essential  to 
give  prominence  to  the  changes  in  the  foodstuffs  in  the 
intestinal  tract  in  the  discussion  of  disturbances  in  metab- 
olism. This  is  especially  true  in  reference  to  the  putre- 
factive changes  in  the  proteid  constituents  of  the  food  re- 
sulting from  abnormal  fermentation  of  these  substances 
in  consequence  of  defective  formation  of  the  enzymes 
necessary  for  a  perfectly  normal  transmutation. 

While  the  number  of  abnormal  by-products  formed 
as  the  result  of  defective  digestion  is  very  large,  the  one 
which  deserves  especial  attention  in  connection  with  dis- 
turbances in  metabolism  is  that  substance  which  has 
received  the  name  "  indican "  or  "  indoxyl  potassium 
sulphate."  This  substance,  by  virtue  of  its  combina- 
tion with  the  inorganic  element  potasli,  obeys  the  law 
common  to  almost  all  inorganic  substances  and  is  readily 
absorbed  as  such  from  the  alimentary  canal  and  is  elimi- 
nated under  its  own  form  from  the  system  through  the 
renal  glands  with  the  urine.  When  this  occurs  its  pres- 
ence is  easily  detected  in  the  urine.*  Tliis  substance  has 
been  singled  out  from  all  the  rest  because  it  is  easily 
demonstrated  and  is  therefoi'e  of  practical  utility  in  de- 
termining the  slightest  deviations  from  the  normal  state 
of  the  digestive  system.  It  also  indicates  a  disturbance 
in  general  metabolism.  Indoxyl  potassium  sulphate,  or 
indican,  in  the  urine  denotes  primarily  putrefactive  fer- 
mentation of  the  proteid  substances  in  the  alimentary 
canal.  With  this  putrefactive  fermentation,  instead  of 
normal  peptone  only  being  absorbed,  as  occurs  in  a  per- 
fect state  of  the  pliysiological  economy,  there  are  other 
and  toxic  products  formed  in  the  alimentary  canal  and 
absorbed  with  the  peptone,  saccharine  elements,  and  fats. 
These  toxic  substances  after  absorption  are  discharged  as 
such  into  tire  blood  stream.  Within  the  system  they  act 
Tvith  varying  degrees  of  toxicity  and  interfere  to  a  greater 
or  less  extent  with  an  otherwise  perfectly  normal  iso- 
meric transmutation  or  oxidation  reduction  of  the  pro- 
teid molecules.  When  this  occurs,  depending  upon  the 
liind  and  amount  of  toxic  substance  absorbed  or  pro- 
duced within  the  animal  economy  in  consequence  of  the 
presence  of  these  toxic  bodies  circulating  in  the  blood, 
there  will  be  produced  various  retrograde  changes  in  the 
metabolism  of  the  various  organs  and  tissues  of  the  body. 
So  long  as  the  deviations  in  the  exchange  of  material  in 
the  bioplasm  do  not  give  rise  to  profound  changes  or 
only  to  such  as  are  chemical  in  nature  and  do  not  pro- 
duce changes  recognizable  by  careful  microscopic  exam- 
ination, the  process  may  be  classed  as  a  functional  disor- 
der, so  called,  or  as  simply  a  disturbance  in  metabolism. 
Beyond  this  point  we  enter  the  realm  of  organized  dis 
ease.  This  primary  imperfect  exchange  of  chemical 
substances  in  the  bioplasm,  unrecognizable  except 
through  changes  in  the  composition  of  the  urine,  is  un- 
questionably the  beginning  of  many,  if  not  all,  of  the 
more  profound  disturbances  which  sooner  or  later  give 
rise  to  absolute  and  easily  recognized  structural  changes 
ill  the  various  tissues  and  organs  of  the  body!  Some  of 
these  are  so  decided  as  to  be  readily  detected  by  the  un- 
aided eye,  while  many  will  require  the  microscope  for 
their  demonstration.  These  minor  disturbances  in  metab- 
olism lower  the  nutritive  tone  of  the  bioplasm  and  of 
the  fluids  of  the  body,  thus  decreasing  the  resistance  of 
the  system  against  toxic  or  germ  invasion.  In  this  man- 
ner a  suitable  soil  is  developed  in  which  the  various  mi 
cro-organisms  can  grow  and  produce  the  diseases  with 

*  See  Jaffe's  test,  under  Urine. 


which  their  presence  within  the  animal  organism  is  asso- 
ciated. 

Thus  it  is  found  that  faulty  transmutation  of  the  pro- 
teid constituents  of  the  food  in  the  alimentary  canal  is 
very  largely  responsible  for  the  disturbances  carried  on 
more  strictly  within  the  system.  Furthermore,  the  defec- 
tive transmutation  of  the  foodstuffs  in  the  alimentary 
tract  must  be  corrected  before  the  disturbances  in  the 
metabolism  in  the  inherent  structures  of  the  body  can 
be  overcome.  From  a  practical  therapeutic  standpoint, 
therefore,  a  discussion  of  both  the  extrinsic  and  intrinsic 
modifications  in  the  exchange  of  material  is  absolutely 
necessary  if  a  clear  understanding  of  disturbance  in  metab- 
olism is  to  be  acquired. 

Looking  into  the  system,  it  is  necessary  still  further  to 
consider  the  pancreas  and  the  results  of  its  defective  se- 
cretion as  an  essential  factor  in  the  disturbance  of  metab- 
olism. The  experiments  of  von  Mering  and  Minkowski  * 
and  others  have  conclusively  shown  that  removal  of  the 
pancreas  prevents  a  perfect  exchange  in  the  carbohy- 
drates and  proteids  with  the  appearance  of  glucose  in  the 
urine.  These  results  have  been  frequently  confirmed. 
It  has  also  been  shown  that  the  arrest  in  metabolism  fol- 
lowing this  operation  is  entirely  independent  of  any  dis- 
turbance in  the  digestive  function.  Thus,  it  would 
appear  that  certain  portions  of  the  pancreatic  gland,  possi- 
bly the  cells  c  f  the  central  acini  or  islands  of  Langerhans, 
instead  of  po.iring  their  secretion  into  the  ducts  of  the 
gland,  discharge  it  through  intercalary  ducts  into  the 
blood-vessels  or  lymph  channels  from  whence  it  enters 
the  blood.  In  other  words,  certain  cells  of  this  gland 
take  up  from  the  blood  proteid  elements  and  isomeri- 
cally  or  otherwise  transform  them  for  further  use  in 
effecting  metabolism,  in  a  manner  somewhat  similar  to 
the  formation  of  the  enzymes  that  pass  out  through  the 
main  duct  to  reach  the  alimentary  canal.  In  tliis  instance, 
however,  the  secretion  passes  back  into  the  system. 
That  this  internal  secretion  is  essential  for  perfect  metab- 
olism appears  to  be  conclusively  established.  There- 
fore, if  the  system  is  deprived  of  this  particular  isomeric 
form  of  proteid  which  has  re-entered  the  blood,  either  by 
removal  of  the  pancreas  or  by  the  introduction  into  the 
system  of  artificial  chemical  substances  that  destroy  the 
special  secretory  power  of  the  gland,  the  normal  exchange 
in  the  food  elements  is  interrupted  and  glucose  appears 
in  the  urine.  It  is  also  possible  that  chemical  substances 
are  at  times  developed  within  the  system  that  may  arrest 
this  particular  function  of  the  gland,  thus  causing  the 
appearance  of  glucose  in  the  urine.  However  it  is 
brought  about,  tlie  presence  of  glucose  in  the  urine  always 
indicates  an  abnormal  exchange  within  the  system.  In 
this  particular  instance  it  is  indicative  of  metabolic  dis- 
turbance in  the  bioplasm  in  these  special  cells  of  the  pan- 
creas as  well  as  of  imperfect  exchange  in  the  carbohy- 
drates and  proteids.  On  the  other  hand,  if  it  can  be 
unquestionably  established  that  such  an  internal  secre- 
tion of  the  pancreas  is  always  absolutely  essential  for 
perfect  transmutation  of  the  carbohydrates  and  proteids,. 
and  that  only  a  suspension  of  or  decrease  in  this  special 
function  causes  arrest  of  exchange  in  the  substances 
enumerated,  then  the  etiology  of  diabetes  will  be  greatly 
simplified,  even  though  there  are  many  diverse  condi- 
tions that  appear  to  give  rise  to  the  excretion  of  glucose 
in  the  urine.  Thus  far  it  has  not  been  possible  to  arrest 
this  form  of  metabolic  disturbance  by  the  administration 
of  raw  pancreas  or  by  the  use  of  extracts  made  from  the 
gland,  as  can  be  done  with  some  of  the  so-called  internal 
glands — the  thyroid,  for  example. 

Owing  to  the  great  uncertainty  in  regard  to  the  exact 
status  of  normal  fat  exchange,  it  is  impossible  to  give 
any  clear  exposition  of  disturbances  in  its  metabolism. 

The  secretions  of  the  various  so-called  internal  glands, 
for  instance  the  thyroid,  pituitary  body,  and  suprarenals, 
must  also  be  consideied  in  the  elucidation  of  disturb- 
ances of  metabolism.     It  seems  reasonably  certain  that 

*  Arch.  f.  exp.  Path.  u.  Pharmakol.,  Bd.  xxvi.;  Minkowski,  aid.,  Bd. 
xxxi.,  p.  85. 
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the  bioplasm  of  the  colls  constituting  these  organs  pos- 
sesses the  power  of  taking  up  from  the  circulation  some  of 
its  proteid  constituents.  The  proteid  thus  absorbed  in 
passing  through  the  cells  of  the  various  organs  is  iso- 
merically  or  otherwise  traiisfoi'med  and  is  then  either  dis- 
charged directly  into  the  blood  or  it  reaches  this  fluid  by 
way  of  the  lymphatic  channels.  On  the  other  hand,  the 
proteid  taken  up  by  the  cells  might  be  there  changed  by 
a  process  of  oxidation  reduction,  thus  causing  the  essen- 
tial chemical  element  in  the  blood  to  establish  perfect 
metabolism.  It  seems  more  probable,  however,  from  the 
general  absence  of  oxidation  reduction  products  in  the 
blood,  that  the  change  is  one  of  isomeric  transformation 
,and  of  such  a  nature  as  to  cause  the  proteid  elements 
thus  transformed  to  difl'er  in  their  chemical  activity,  thus 
making  them  essential  to  the  normal  exchange  constitut- 
ing rnetabolism. 

There  are  two  theories  advanced  in  explanation  of  the 
mode  of  action  of  these  glands.  One  is  that  the  newly 
formed  substance  is  toxic  in  nature  and  gives  rise  to 
"  autointoxication  "  of  the  system.  The  otiher  theory  is 
that  the  substance  formed  is  not  toxic,  but  is  elaborated 
in  a  manner  similar  to  that  described  in  connection  with 
the  internal  secretion  of  the  pancreas;  and,  furthermore, 
that  this  newly  formed  substance  is  proteid  in  character 
but  not  necessarily  a  f  errnent,  since  it  is  concerned  chiefly 
in  metabolic  exchange  of  proteids.  This  is  shown  by 
the  fact  that  removal  of  the  thyroid  or  its  destruction  by 
•disease  has  a  decided  tendency  to  arrest  the  normal  ex- 
change between  the  blood  plasma  and  the  connective 
tissue,  the  disturbance  being  so  great  as  to  cause  a  pecul- 
iar hyperplasia  of  the  connective  tissue.  Tlie  proteid 
molecules  enter  into  the  construction  of  the  tissue  and 
occupy,  as  it  were,  a  larger  volumetric  space  than  nor- 
mally is  the  case.  This  gives  rise  to  a  peculiar  appear- 
ance of  the  tissue,  so  much  so  that  the  structures  seem 
to  be  oedematous,  but  are  not  so  in  the  strict  sense  in 
which  that  term  is  usually  applied.  Minor  degrees  of 
interruption  in  the  secretion  of  the  thyroid  are  unques- 
tionably the  cause  of  many  of  the  lesser  disturbances  in 
metabolism  in  which  the  changes  are  not  of  sufficient 
magnitude  to  produce  perceptible  organic  lesions  accom- 
panied by  characteristic  symptoms. 

In  like  manner,  the  pituitary  body  produces  a  secre- 
tion which  in  a  measure  also  seems  essential  for  perfect 
metabolism,  but  in  a  way  entirely  difi'erent  from  what 
occurs  when  the  thyroid  secretion  is  interfered  with. 
When  the  pituitary  body  is  involved,  the  effect  is  noticed 
chiefly  in  connection  with  the  bones  of  the  extremities 
and  face.  In  some  cases  there  is  also  hypertrophy  of  the 
skin  and  mucous  membranes,  but  without  the  gelatinoid 
consistency  so  characteristic  of  myxoedema.  Minor 
changes  of  this  character  appearing  before  marked  "  acro- 
megalia" occurs  might  be  classed  as  disturbances  m 
metabolism. 

In  a  similar  manner,  the  mternal  secretion  of  the 
suprarenal  bodies  is  essential  for  perfect  metabolism. 
Here  the  action  seems  to  be  more  especially  confined  to 
exchanges  taking  place  in  the  muscular  tissue.  Ihis  is 
noticeable  particularly  in  the  muscular  tunics  of  the 
blood-vessels.  Arrest  or  diminution  m  the  secretion  ot 
the  suprarenals  will,  therefore,  cause  imperfect  exchange 
in  the  proteids  passing  from  the  blood  plasma  to  the 
muscle  structure,  and  vice  versa.  So  long  as  the  dis- 
turbance in  the  secretion  of  these  bodies  is  moderate  in 
character,  only  milder  degrees  of  metabolic  derangement 
resul4  On  the  other  hand,  if  the  secretion  is  more  com- 
rletelv  cut  off,  graver  disturbances  in  the  metabolism  ot 
?he  muscular  tissue  supervene.  Under  these  circum- 
stances there  are  developed  great  muscular  weakness,  pig- 
mentary discoloration  of  the  skin  and  mucous  membanes 
and  organic  changes  such  as  are  commonly  found  m  the 
condition  known  as  Addison's  disease. 

Primarily,  disturbance  in  metabohsm  is  the  result  ot 
a  more  or  less  decided  arrest  of  one  or  more  of  these  va- 
ries secretions,  which  are  either  extrinsic  or  intrinsic  in 
nature,  since  they  all  appear  to  be  ^^^^e-itial  for  perfect 
exchange  between  the  food  and  oxygen  taken  in  and  the 


excreta  eliminated.  These  minor  disturbances  are  the 
forerunners  and  causative  factors  in  a  very  large  measure 
of  all  the  more  pronounced  organic  changes.  It  is, 
therefore,  often  very  difficult  to  dra<v  a  sharp  line  of  de- 
marcation between  a  simple  disturbance  in  metabolism 
and  a  genuine  pathological  condition,  especially  as  all 
lesions  are  the  direct  result  of  imperfect  exchange  be- 
tween the  food  products  and  oxygen  in  the  bioplasm  of 
the  organs  and  tissues  of  the  body.  The  innumerable 
cases  met  with  which  present  no  well-defined  symptoms 
upon  which  a  positive  diagnosis  of  a  pathological  state 
of  the  system  can  be  based,  yet  in  which  a  wide  devia- 
tion from  the  normal  standard  exists,  are  good  examples 
of  simple  .  disturbances  in  metabolism.  Many  of  the 
vague  and  indefinite  nervous  conditions  constitute  an- 
other class  illustrating  disturbances  in  metabolism. 

The  chief  evidences  of  disturbance  in  metabolism  are 
found  in  the  katabolic  products  excreted  in  the  urine. 
First  in  importance  among  these  katabolic  bodies  is  in- 
doxyl  potassium  sulphate,  already  referred  to  in  connec- 
tion with  disturbances  of  digestion.  This  substance  is 
easily  detected  in  the  urine,  and  indicates  the  normal  or 
abnormal  performance  of  the  digestive  transmutation  of 
the  proteids,  the  quantity  determining  in  a  general  way 
the  degree  of  digestive  disturbance.  A  rise  and  fall  in 
the  amount  of  indican  eliminated  in  the  urine  is  evidence 
of  increase  or  decrease  of  putrefactive  fermentation  of  the 
proteids  of  the  food  in  the  intestine.  Therefore  careful 
daily  estimation  of  the  output  of  indican  gives  a  com- 
paratively exact  idea  of  the  state  of  the  digestive  system 
so  far  as  the  proteids  are  concerned.  Its  presence  or  ab- 
sence is  also,  in  a  large  measure,  an  index  of  the  degree 
of  intoxication  of  the  system  and  of  perfect  and  imper- 
fect metabolism,  because  perfection  in  metabolism  is 
chiefly  dependent  upon  perfection  of  digestion. 

Although  uric  acid  is  one  of  the  normal  constituents 
of  the  urine,  its  occurrence  in  excess  of  a  certain  amount 
is  abnormal.  When  excreted  in  normal  amount,  it  is  com- 
bined chiefly  with  sodium  or  potassium  as  a  urate.  As 
a  rule,  uric  acid  is  not  found  free  in  the  urine.  Imper- 
fect metabolism  and  incomplete  oxidation  of  the  proteids 
give  rise  to  free  uric  acid  in  the  urine,  and  often  in  great 
quantities.  This  always  indicates  imperfect  oxidation  of 
the  proteid  constituents.  Under  these  circumstances,  es- 
timation of  the  excess  of  uric  acid  and  deteimination  of 
the  amount  produced  daily  render  it  possible  to  detect 
the  slightest  imperfection  of  oxidation. 

With  more  profound  disturbances  in  the  transmutation 
and  oxidation  reduction  of  the  proteid  elements,  oxalic 
and  lactic  acids,  glucose,  and  albumin  appear  in  the 
urine.  Excretion  of  oxalic  acid  with  an  excess  of  the 
phosphates  usually  indicates  metabolic  disturbances 
largely  confined  to  the  nervous  tissue.  Lactic  acid  is 
generally  associated  with  those  conditions  commonly 
classed  as  rheumatic.  Glucose  is  usually  found  in  con- 
nection with  diabetes.  As  rheumatism  and  diabetes  be- 
long in  the  domain  of  well-defined  pathological  condi- 
tions, they  are  beyond  the  limits  of  simple  disturbances 
in  metabolism.  The  same  is,  in  a  measure,  true  of  albu- 
minuria. The  intermittent  and  transitory  appearance  of 
traces  of  albumin  in  the  urine  (cyclic  albuminuria)  may 
be  regarded  as  evidence  of  simple  disturbance  in  the  ex- 
change of  the  proteid  materials.  On  the  other  hand,  if 
albumin  is  persistent  and  present  in  considerable  quan- 
tity, it  must  then  be  considered  as  indicative  of  a  pro- 
found and  often  serious  disturbance  in  metabolism. 

As  the  starches,  sugars,  and  fats  are,  in  all  probability, 
rapidly  converted  and  oxidized  directly  into  carbon  di- 
oxide and  water,  it  is  very  difficult  to  trace  their  perfect 
or  imperfect  exchange  and  oxidation.  The  same  is,  in 
large  measure,  true  in  regard  to  their  transit  through  the 
alimentary  canal.  If  we  accept  the  theory  of  glycogen 
formation  from  saccharine  compounds,  and  that  the  glu- 
cose in  the  urine  is  the  result  of  imperfect  transformation 
of  glycogen,  then  the  presence  of  glucose  in  the  urine  in- 
dicates imperfect  transformation  of  the  starches  and  su- 
gars. On  the  other  hand,  if  we  accept  the  more  probable 
theory  and  one  which  is  more  in  harmony  with  well- 
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known  chemical  laws— namely,  that  the  glucose  in  the 
urine  is  the  result  of  imperfect  transmutation  and  oxida- 
tion reduction  of  proteid  elements — there  are  no  definite 
methods  for  practically  determining  from  the  composi- 
tion of  the  urine  whether  the  saccharine  elements  are 
perfectly  or  imperfectly  exchanged.  In  a  general  waj', 
if  nutrition  is  well  sustained  and  the  urine  practically 
normal,  it  is  reasonable  to  suppose  that  all  the  ingredi- 
ents of  tlie  food  are  perfectly  transformed  and  that  metab- 
olism is  normal.  On  the  other  hand,  if  the  u)'ine  con- 
tains abnormal  nitrogenous  katabolic  bodies  and  there  is 
positive  loss  of  flesh,  this  is  conclusive  evidence  that  the 
sugars  and  fats  are  imperfectly  exchanged.  Under  simi- 
lar circumstances,  if  there  is  rapid  production  of  adipose 
tissue,  it  is  reasonable  to  suppose  that  the  sugars  and  fats 
are  concerned  in  this  disturbance  in  metabolism. 

With  this  understanding  of  the  conditions  deserving  of 
classification  as  simple  disturbances  in  metabolism,  they 
must  be  regarded  as  largely  responsible  for  most  of  tlie 
graver  states  of  the  system,  which  must  be  combated  as 
definite  diseased  conditions.  These  minor  disturbances 
in  metabolism  must  be  recognized  and  corrected  early  in 
their  development  in  order  to  prevent  more  serious  dis- 
turbances. If  recognized  in  their  incipiency  these  trivial' 
disturbances  in  metabolism  can,  in  many  instances,  be 
arrested  in  their  progress  by  close  attention  to  the  diet, 
to  digestion,  and  to  hygienic  surroundings.  Diet  and  di- 
gestion, however,  are  the  chief  elements  to  be  considered 
if  even  the  milder  forms  of  disturbance  in  metabolism 
are  to  be  successfully  dealt  with. 

William  Henry  Porter. 
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METACHLORAL. — This  body  is  polymeric  with  chloral 
(not  chloral  hydrate),  having  the  formula  CeHaClaOs.  It 
Is  formed  from  chloral  by  the  action  of  concentrated  sul- 
phuric acid,  and  is  a  solid  body  distinguishable  from 
chloral  hydrate  by  being  insoluble  in  water.  It  appears 
to  have  an  influence  over  animal  physiology  akin  to  that 
of  chloral  hydrate,  but  it  is  not  an  official  medicine. 

Edward  Curtis. 

METACRESOL-ANYTOL  (see  Anytin)  is  a  forty-per- 
cent, solution  of  metacresol  in  anytin.  Loffler  called  at- 
tention to  its  powerful  bactericidal  qualities,  and  Schwab 
showed  that  a  two-percent,  solution  (metasol)  is  indif- 
ferent to  instruments  and  does  not  lose  its  antiseptic 
power  in  the  presence  of  albuminoids.  Seybolds  noted 
no  ill  effect  on  animals  from  eight  minims  per  kilogram 
of  body  weight.  Koelzer  painted  erysipelatous  areas  and 
the  neighboring  healthy  skin  with  a  7.5-per-cent.  aque- 
ous solution  with  excellent  results.  Used  in  full  strength 
the  preparation  is  capable  of  setting  up  dermatitis. 

Metasol  is  a  trade  name  for  one-  and  two-per-cent.  solu- 
tions of  metacresol  anytol.  W.  A.  Bastedo. 

METACRESOL  CINNAMIC  ESTER  is  a  mixture  of 
metacresol  and  cinnamic  acid  heated  and  acted  upon  by 
phosphorus  oxychloride.  It  is  insoluble  in  water,  but 
soluble  in  alcohol,  ether,  and  chloroform.  It  has  been 
proposed  as  a  local  application  in  laryngeal  tuberculosis, 
and  as  an  inhalant  for  both  laryngeal  and  pulmonary  tu- 
berculosis. IK.  A.  Ba.stnio. 

METAPLASIA.— The  direct  transformation  of  one  tis- 
sue into  another  without  the  formation  of  an  intermediate 
embryonal  tissue  is  known  as  metaplasia.  Such  a  change 
can  occur  only  in  tissues  closely  related  to  one  another 
genetically,  as  arc  the  different  forms  of  connective  tissue. 
Under  certain  conditions  any  one  of  these  may  become 
changed  into  another;  thus,  fibrous  connective  tissue  may 
become  adipose  or  myxomatous  tissue,  cartilage  may  be 
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changed  into  bone,  lymphadenoid  tissue  into  fat  tissue, 
etc.  In  the  majority  of  these  changes  the  intercellular 
basement  substance  is  chiefly  affected ;  thus,  in  the  trans- 
formation of  connective  tissue  into  cartilage,  the  base- 
ment substance  loses  its  fibrillfe  and  becomes  homoge- 
neous ;  by  a  further  change  into  a  denser  hyaline  substance 
it  may  assume  an  osteoid  character,  and  this  through  the 
deposit  of  lime  salts  maj'  become  bone-like.  Likewise,  in 
the  change  of  fibrous  tissue  into  myxomatous  tissue  the 
basement  substance  undergoes  a  mucoid  change.  On  the 
other  hand,  in  the  transformation  into  fat  tissue  the 
change  is  brought  about  by  the  connective-tissue  cells 
themselves  taking  up  the  fat;  so  also  in  the  change  into 
myxomatous  tissue  the  cells  become  stellate ;  in  tlie  ca.se 
of  cartilaginous  or  bony  metaplasia  they  assume  the  cliar- 
acteristic  appearance  of  either  cartilage  or  bone  cells. 

That  epithelial  metaplasia  occurs  is  still  a  matter  of 
some  doubt;  the  change  of  tall  columnar  cells  into 
squamous  cells,  which  apparently  takes  place  under  cer- 
tain pathological  conditions,  while  theoretically  explain- 
able as  a  true  metaplasia,  is  probably  in  the  majority  of 
cases  brought  about  through  the  agency  of  intermediate 
stages  of  cell  forms  which  are  essentially  embryonal 
cells.  In  the  upper  respiratory  tract  such  changes  may 
take  their  origin  from  the  small  islands  of  squamous  cells 
found  there  normally,  these  irujreasing  in  size  under  cer- 
tain pathological  conditions.  In  other  cases  the  apparent 
epithelial  metaplasia  may  be  explained  by  the  presence 
of  tcet-dl  inclusions  of  undifferentiated  tissue  or  by  a 
transplantation  of  neighboring  squamous  epithelium. 

Metaplasia  of  connective  tissue  into  epithelium  or  of 
epithelium  into  connective  tissue  can  never  occur — a 
change  of  type  is  not  possible:  omnis  cellula  e  cellula 
ejusdem  generis.  The  older  conception  of  metaplasia, 
now  and  then  revived,  that  epithelittm  may  arise  from 
connective  tissue,  lymphocytes  from  connective-tissue 
cells,  tissue  cells  of  eveiy  kind  from  leucocytes,  etc., 
receives  scanty  support  at  the  present  day.  The  ac- 
cepted idea  of  metaplasia  is  that  of  a  variation  in  cell 
foi-ms  due  to  changed  conditions, — not  a  change  of  type. 
The  cell  types  of  the  body  may  be  regarded  as  being  of 
as  fixed  a  nature  as  the  species  of  the  animal  and  vegeta- 
ble worlds ;  variation  occurs  to  a  slight  extent  and  only 
between  closely  related  forms. 

As  examples  of  physiological  metaplasia  may  be  men- 
tioned the  formation  of  adipose  and  myxomatous  tissues 
from  fibrous  tissue,  the  development  of  fatty  marrow 
from  lymphoid,  or  in  old  age  the  change  of  the  former 
into  a  gelatinous  or  mucoid  marrow,  the  old-age  atrophy 
of  lymphadenoid  structures  into  fat  and  connective  tis- 
sue, etc. 

Pathological  metaplasia  is  for  the  greater  part  of  a  re- 
trogressive nature,  as  in  the  transformation  of  fibrous 
tissue,  bone,  and  cartilage  into  myxomatous  tissue. 
The  process  is  also  closely  associated  with  progressive 
changes,  inasmuch  as  it  is  a  constant  occurrence  in  certain 
forms  of  tumors.  It  is  very  difficult  to  draw  a  definite 
line  of  separation  between  the  degenerative  and  the  pro- 
gressive features  of  the  process;  in  many  cases  metaplasia 
may  be  regarded  as  standing  between  degeneration  and 
growth.  In  so  far  as  the  metaplasia  itself  is  concerned 
there  is  no  new  formatiqn  of  cells,  only  a  change  of  those 
already  formed.  In  quickly  growing  ttuiiors,  however, 
metaplasia  may  occur  so  rapidly  as  to  assume  the  charac- 
ter of  a  direct  new  formation.  Moreover,  developmental 
changes  often  follow  as  well  as  precede  the  metaplasia. 
On  the  other  hand,  the  tissue  resulting  from  the  metapla- 
sia is  practically  always  of  a  lower  type  and  not  infre- 
quently of  a  perishable  nature  as  shown  by  its  tendency 
to  necrosis.  The  degree  and  rapidity  of  both  progressive 
and  degenerative  processes  depeiids  largely  upon  the  vas- 
cular supply;  an  abundant  supply  of  blood  favoring  the 
former,  a  poor  one  the  latter  process. 

The  occurrence  of  pathological  metaplasias  may  be  ex- 
plained by  the  assumption  that  tlie  cells  of  closely  related 
tiss\i('s  possess  common  potentialities  which,  undernormal 
conditions  of  growth,  are  latent  or  subordinated  to  their 
specific  qualities.     Under  such  pathological  conditions  as 
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inttammalion,  disturbance  of  function,  changed  nutrition, 
etc,  tliese  latent  qualities  assert  themselves  even  to  such 
an  extent  as  to  result  in  the  changing  of  the  character  of 
the  tissue.  The  potentialities  of  the  germ  layers  are  dis- 
tributed during  the  development  of  the  body  in  an  un- 
equal degree  among  the  cells  arising  from  tliese  layers, 
so  that,  with  the  exception  of  cells  genetically  widely 
separated,  not  only  special  but  also  like  potentialities  are 
represented  in  these  cells  iu  varying  degree.  The  more 
closely  related  are  the  cells  genetically,  the  greater  the 
degree  of  common  potentialities.  Metaplasia  in  foetal  tis- 
sues should  therefore  be  much  more  possible  than  in  later 
life,  since  in  the  former  the  individual  cell  forms  are  less 
differentiated  and  possess  more  qualities  in  common. 
This  point  is  of  great  importance  with  reference  to  the 
origin  of  tumors.  From  indifferent  cell  material  in  the 
form  of  foetal  "inclusions,"  "I'ests,"  etc.,  a  great  variety 
of  tissues  might  arise  in  later  life.  The  mixed  sarcomas 
of  the  kidney,  some  of  the  teratoid  growths,  the  forma- 
tion of  cartilage  and  bone  in  connective  tissues,  etc., 
may  be  explained  in  this  way. 

The  most  common  form  of  metaplasia  is  the  transfor- 
mation of  fibrous  connective  tissue  into  adipose  tissue. 
This  is  brought  about  by  the  taking-up  of  large  amounts 
of  fat  into  the  connective-tissue  cells,  the  latter  becoming 
changed  into  the  large  round-  cells  characteristic  of  adi- 
pose tissue.  Patty  metaplasia  is  one  of  the  most  com- 
mon physiological  processes;  it  occurs  pathologically  in 
connective  tissues  which  ordinarily  do  not  contain  fat,  in 
cases  of  fatty  infiltration.  As  a  result  of  atrophy  or 
of  changed  conditions  of  nutrition  the  fat  tissue  maj' 
be  changed  back  into  fibrous  tissue.  Not  infrequently 
after  disappearance  of  the  fat  there  is  a  formation  of 
myxomatous  tissue,  a  mucoid  substance  being  formed  in 
the  intercellular  substance.  On  the  other  hand,  mucous 
tissue  may  become  changed  to  fatty,  the  stellate  cells 
taking  up  fat  and  becoming  changed  into  round  fat  cells. 
Lymphadenoid  tissue  is  also  closely  related  to  fatty,  and 
there  are  evidences  of  frequent  physiological  variation 
between  these  two  forms  of  tissue.  In  atrophic  lymph 
glands  and  in  the  change  of  lymphoid  to  fatty  marrow 
there  is  first  a  removal  of  the  lymphoid  cells  and  a  change 
of  the  reticular  cells  to  fat  cells.  In  the  development  of 
lymphadenoid  tissue  from  connective  and  adipose  tissues 
the  fat  is  removed  from  the  cells  in  the  case  of  the 
latter  the  connective-tissue  fibrillEe  become  loosely 
arranged,  a  portion  of  the  cells  becoming  changed  into 
reticular  cells,  while  at  the  same  time  there  is  an  infiltra- 
tion of  round  cells  in  the  reticular  meshes.      .    „     .     ,, 

Myxomatous  metaplasia  occurs  physiologically  in  the 
adult  body  in  the  bursa;,  synovial  membranes,  and  ten- 
don sheaths;  pathologically  in  inflammatory  conditions 
of  these  structures,  and  particularly  in  the  connective 
tissue  of  certain  neoplasms.  Fibrous  and  adipose  tissues, 
bone,  and  cartilage  may  become  changed  into  my xonia- 
tous  tissue;  in  the  case  of  fibrous  tissue  the  fibriUee  dis- 
appear, the  basement  substance  undergoes  a  partial 
Uquefaction  with  the  formation  of  mucin,  while  the 
spindle  cells  become  changed  into  stellate  or  irregularly 

^'in'thf  case'of  bone  or  cartilage  there  is  a  liquefaction 
of  the  basement  substonce  with  ™""n  formation  the 
bone  or  cartilage  cells  becoming  changed  to  stellate  or 
anastomosing  branched  forms.  . 

Caitnaginous  and  osseous  metaplasias  occur  in  the  con- 
nective tissue  of  the  large  arteries  and  of  the  caidiac 
valves  in  the  subcutaneous  and  intermuscu  ar  connec- 
tTve  fesue  also  in  newly  formed  connective  tissue  in  the 
eyeban  and  in  the  stron'.a  of  both  t^^e  niature  eonnectn^e- 
tissue  tumors  and  sarcoma,  more  rarely  "i  that  ot  caici 
noma  The  basement  substance  loses  its  fibrillar  charac 
ter  and  becomes  homogeneous  in  the  change  into  hyaline 
carti°aa-e  the  connective-tissue  cells  assuming  the  appear- 
^nre  of  cartilage  cells.  Fibrous  cartilage  may  be  formed 
b^the  develolment  of  fibrilh^  of  collagenous  materia  in 
the  1  vaSnlmTtrix.  With  the  deposit  of  bme  salts  in  the 
hyaM^e  InteZllular  substanceand  ^\ff-f^J>^ ^^^^^ 
tllage  cells  into  bone  cells,  bone  may  be  foimed  diiectly 


from  the  cartilage.  Bone  may  also  be  formed  directly 
from  fibrous  tissue  by  the  change  of  the  fibrillar  intercel- 
lular substance  into  an  osteoid  substance  which  later  be- 
comes calcified ;  the  connective-tissue  cells  lying  in  the 
spaces  appear  as  bone  cells.  Cartilage  may  become 
changed  into  fibrous  tissue,  but  there  is  no  evidence  that 
fully  formed  bone  undergoes  such  a  metaplasia. 

A  metaplasia  of  unstriped  muscle  into  striped  as  well 
as  the  reverse  process  has  been  claimed  by  many  observ- 
ers to  occur  under  various  pathological  conditions,  par- 
ticularly in  the  case  of  tlie  mixed  sarcomas  of  the  kidney. 
It  is  very  probable,  however,  that  these  neoplasms  are 
due  to  congenital  inclusions  of  the  myotome,  and  are  not 
to  be  regarded  as  examples  of  true  metaplasia  of  adult, 
tissues. 

Except  in  the  case  of  tumors,  myxomatous,  cartilagi- 
nous, and  osseous  metaplasias  must  be  regarded  as  of  fairly 
rare  occurrence.  They  are  found  very  often  in  the  mixed 
connective-tissue  tumors  and  in  certain  forms  of  sarcoma, 
particularly  those  arising  from  periosteal  or  intermuscular 
connective  tissue.  Both  myxomatous  and  cartilaginous 
metaplasias  are  very  common  in  the  mixed  endothelial 
tumors  arising  from  the  salivary  and  lachrymal  glands, 
less  common  in  those  of  the  mammary  gland  and  testicle. 
It  should  be  remembered,  however,  that  the  presence  of 
bone  and  cartilage  in  these  growths  may  be  explained 
also  on  the  ground  of  inclusions  of  fcetal  tissue.  The 
ossification  of  the  costal,  tracheal,  and  laryngeal  carti- 
lages is  of  such  frequent  occurrence  as  to  fall  within  nor- 
mal limits  and  is  hardly  to  be  regarded  as  a  pathological 
metaplasia  except  under  extraordinary  conditions.  The 
change  occurs  more  rarely  in  the  bronchial  cartilages. 

The  metaplasia  of  lymphoid  out  of  fatty  marrow  oc- 
curs in  leukajmia  and  the  various  forms  of  anosmia. 
Very  rarely  marrow-like  tissue  is  found  in  the  spleen  and 
lymph  glands.  Whether  this  is  to  be  regarded  as  meta- 
plasia or  as  metastasis  is  not  settled.  Metaplasia  of  adi- 
pose tissue  into  lymphoid  occurs  also  after  removal  of  re- 
gional lymph  glands,  splenectomy,  etc.  Such  metaplasia 
is  to  be  regarded  as  regenerative  or  compensatory  in  na- 
ture. 

The  so-called  metaplasia  of  epithelium  is  limited  to  the 
transformation  of  columnar  into  squamous  epithelium  or 
the  reverse  process.  In  inflammatory  processes  of  the 
upper  respiratory  tract  (ulceration,  ozcena,  etc.),  in  the 
urethra  following  chronic  gonorrhoea,  in  the  endometrium 
(chronic  endometritis,  inversion,  ichthyosis  uteri,  uterine 
polypi  projecting  into  the  vagina  or  beyond  the  vulva, 
etc.),  in  chronic  inflammations  of  urinary  and  gall-blad- 
ders, kidney  pelvis  and  oviduct,  and  in  chronic  inflam- 
mation of  ear  polypi  arising  in  the  middle  ear  and 
perforating  the  tympanum,  transitional  or  columnar, 
epithelium  mav  be  replaced  by  squamous.  In  all  these 
cases  the  chronic  inflammatory  process  leads  to  frequent 
desquamation  or  necrosis  of  the  epithelium,  this  being- 
followed  by  regeneration,  the  newly  formed  epithelium 
being  of  the  squamous  type.  On  the  other  hand,  the 
transitional  epithelium  of  the  bladder  may  be  changed 
to  columnar  in  the  case  of  bladder  papillomata. 

As  a  result  of  such  epithelial  metaplasia  new  growths, 
of  the  nature  of  epidermal  or  squamous-celled  carcinoma 
(cancroid)  may  arise  in  regions  normally  covei-ed  by 
transitional,  columnar,  or  ciliated  epithelium.  The  cases, 
reported  of  cancroid  of  bladder,  kidney  pelvis,  endome- 
trium, and  gall-bladder  have  been  explained  in  this  way, 
but  the  possibility  must  also  be  considered  that  these 
arise  from  congenital  misplacement  of  squamous  cells  or 
from  ingrowths  or  transplantations  from  neighboring 
squamous  epithelium  (in  the  case  of  the  endometrium, 
from  the  epithelium  of  the  cervix).  Columnar-celled  or 
adeno-carcinoma  may  arise  from  the  columnar  cells  of 
bladder  papillomata.  AMfed  Scott  Warthin. 

METASTASIS.— The  transportation  of  substances  from 
one  part  of  the  body  to  another,  the  transportation  of 
disease-producing  agents,  the  production  in  one  part  of 
the  body  of  a  local  disease  from  a  primary  focus  of  simi- 
lar disease  in  some  other  part  not  immediately  adjacent. 
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are  various  meanings  covered  by  the  term  metastasis. 
The  vFord  owes  its  technical  origin  to  tlie  old  humoral 
pathology,  and  originally  signified  the  beginning  of  new 
paroxysrns  of  disease  in  other  parts  of  the  body  due  to 
acrimony  of  the  humors,  tlie  diseased  humors  (aorimonia) 
taking  their  origin  from  the  incomplete  ripening  or  diges- 
tion (critical  secretion,  apostasis)  of  acrimonia  at  the  pri- 
mary seat  of  disease,  the  unripe  humors  being  transferred 
(metastasis)  to  other  parts  of  the  body  to  complete  their 
crisis.  With  the  passing  of  the  humoral  theory  the  term 
lost  its  original  meaning,  and  came  to  be  applied  to  the 
transportation  of  any  substance  from  one  part  of  the 
body  to  another  by  way  of  the  blood  or  lymph. 

Traces  of  the  original  idea  are  still  found  in  the  occa- 
sional incorrect  use  of  such  expressions  as  dyscrasic, 
gouty,  or  rheumatic  metastasis,  the  metastasis  of  dyscra- 
sic substances  in  certain  eruptive  diseases  and  skin  lesions, 
the  metastasis  of  mumps  to  the  mammary  gland  and 
testicles,  etc.  The  older  uses,  such  as  metastasis  of  secre- 
tions (the  explanation  of  milk  leg  and  puerperal  fever 
through  cessation  of  milk  secretion  and  lochial  dis- 
charges), metastasis  of  Mood  (vicarious  bleeding  in  sup- 
pressed menstruation),  metastasis  ad  nerws  (reflex  ner- 
vous disturbances),  have  completely  disappeared  before 
the  modern  conceptions  of  these  conditions. 

In  a  broad  sense  the  term  metastasis  is  at  the  present 
time  applied  to  the  transportation,  within  the  body,  of 
-any  substance  from  one  part  to  another  (bile  and  blood 
pigment,  dust,  lime  salts,  uric  acid,  silver,  lead,  extrinsic 
pigments,  air,  fat,  parenchymatous  cells,  animal  and 
vegetable  parasites  and  cells  of  malignant  tumors).  With 
the  exception  of  the  last  two  classes  such  transportation 
is  frequently  discussed  under  the  head  of  embolism  or 
"pathological  deposits,  tlie  conception  of  metastasis  being 
narrowed  to  the  idea  of  the  transportation  of  a  definite 
agent  of  disease  and  the  production  of  the  specific  disease 
.at  the  point  of  deposit  of  said  agent.  By  many  writers 
metastasis  is  accordingly  limited  to  two  processes  only : 
tumor  metastasis  and  metastasis  of  bacteria.  For  this 
limitation  of  meaning  there  is  no  good  reason  beyond  the 
fact  that  these  two  classes  of  metastatic  processes  out- 
weigh in  pathological  importance  all  other  forms.  More- 
•over,  the  result  of  metastasis,  tliat  is  metastatic  disease, 
should  not  be  confoimded  witii  the  pi-ocess  of  metastasis. 

The  most  rational  classification  of  metastasis  is  that 
given  by  Ziegler,  which  is  based  upon  the  character  of  the 
transported  body.     Six  groups  are  distinguished : 

1.  Insoluble  substances:  dust,  stone,  coal,  metal,  pot- 
tery clays,  tobacco,  hair,  tattoo  pigments,  etc. 

3.  Parenchymatous  cells  (liver,  spleen,  placental,  and 
bone  marrow),  portions  of  tissues,  blood  coagula,  fat, 
.  'etc. 

3.  Cells  of  malignant  tumors. 

4.  Animal  and  vegetable  parasites. 

5.  Soluble  substances  arising  within  the  body  or  in- 
troduced from  without  and  deposited  in  an  insoluble 
form :  blood  and  bile  pigments,  lime  salts,  silver,  etc. 

6.  Air. 

According  to  the  method  of  transportation  tlie  follow- 
ing forms  of  metastasis  may  be  distinguished :  lym.phog- 
enous,  through  the  lymph  channels;  Immatogenous, 
through  the  blood  stream ;  implantation  metastasis,  trans- 
portation upon  a  free  surface ;  transplantation  metastasis, 
from  one  tissue  to  another  or  from  one  animal  to  anotlier. 
Transportation  in  the  direction  of  the  blood  or  lymph 
streams  is  known  as  direct,  in  the  opposite  direction  as 
retrograde  metastasis,  while  tlie  passage  of  any  substance 
from  the  venous  to  arterial  circulation  without  passing 
through  tlie  lungs,  as  through  a  persistent  foramen  ovale 
or  ductus  Botalli,  is  styled  crossed  ov  paradoxical  metas- 
tasis. 

Hmmatogenous  Metastasis. — This  is  tlie  most  common 
form  of  metastasis;  any  of  the  substances  mentioned  in 
the  above  six  classes  may  gain  enti'ance  to  the  blood 
stream  and  be  carried  to  other  parts  of  the  vascular  sys- 
tem to  be  deposited  in  those  vessels  of  such  small  lumen 
as  not  to  admit  of  further  passage  of  the  transported  sub- 
.«tance.     The  point  of  lodgment  and  the  results  of  such 
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lodgment  depend  upon  the  size  and  nature  of  the  trans- 
ported body.  Hfematogenous  metastasis  is  usually  di- 
rect, but  retrograde  transportation  may  occur  in  the 
veins,  rarely  in  the  arteries.  Paradoxical  or  crossed  me- 
tastasis may  result  from  persistent  foramen  ovale  or  duc- 
tus Botalli.  Retrograde  metastasis  is  explained  by  the 
occurrence  of  backward  currents  set  up  by  abnormal 
waves  of  pressure  proceeding  from  the  heart,  by  Sudden 
local  disturbances  of  pressure  due  to  muscular  action, 
etc.  As  a  chief  factor  in  the  dissemination  of  tumor 
cells  and  bacteria  hsematogenous  metastasis  is  of  the 
greatest  pathological  importance. 

I/ymplwgenous  Metastasis. — This  form  of  metastasis  is 
of  particular  Importance  in  the  spread  of  carcinoma  cells 
throughout  the  body.  It  is  usually  direct,  but  is  very 
frequently  retrograde,  the  current  in  the  lymph  channels 
being  much  more  subject  to  disturbances  of  pressure  from 
muscular  action,  etc. 

Implantation  Metastasis. — This  is  the  transportation  of 
bacteria  or  tumor  cells  and  their  implantation  upon  either 
the  mucous  or  the  serous  surfaces.  Such  transportation 
may  be  brought  about  by  the  influence  of  gravity,  by 
the  movement  of  ciliated  epithelium,  by  peristalsis, 
through  the  agency  of  fluids,  air,  etc.  In  the  case  of  the 
respiratory  tract  tubercle  bacilli  may  be  carried  from  a 
lesion  situated  high  in  the  respiratory  passages  into  the 
smaller  bronchioles  and  alveoli  by  the  means  of  inspira- 
tion. Caseating  and  ulcerating  tubercles  in  the  upper 
portion  of  the  digestive  tract  may  set  free  bacilli,  which, 
carried  by  the  intestinal  contents,  may  give  rise  to  tuber- 
culous lesions  in  the  lower  portion.  Such  implantations 
are  most  likely  to  occur  at  the  ileo-csecal  valve  and  in 
the  rectum.  Likewise  tuberculosis  of  the  kidney  may 
give  rise  to  tuberculous  lesions  of  ureters  and  bladder. 
Peritoneal  tuberculosis  is  often  accompanied  by  tubercu- 
losis of  the  Fallopian  tubes  and  uterus,  the  downward 
current  from  the  fimbriated  openings  of  the  tubes  favor- 
ing the  production  of  implantation  metastases  upon  the 
mucosa  of  tubes  and  uterus. 

Implantation  metastasis  plays  a  very  important  role  in 
the  pathology  of  the  peritoneal  cavity.  The  rupture  of 
purulent  or  tuberculous  processes  into  the  cavity  gives  rise 
to  implantations  which  are  most  abundant  in  the  pelvis 
and  lowest  portions  of  the  cavity,  where  the  bacteria 
through  the  force  of  gravity  are  most  likely  to  settle. 
Similarly,  widespread  implantation  metastases  of  malig- 
nant growths  may  occur  over  the  peritoneum ;  particu- 
larly in  the  case  of  malignant  papuliferous  cystadenoma 
and  carcinoma  of  the  ovary.  The  cystocarcinoma  of  the 
testicle  often  gives  rise  to  peritoneal  or  subperitoneal 
metastases,  which  in  turn  become  foci  for  extensive  im- 
plantation metastases  over  the  peritoneal  surface.  Similar 
processes  occur  in  the  pleural  and  other  serous  cavities. 
In  the  case  of  kidney  carcinoma  implantation  metastases 
may  occur  along  the  ureter  and  in  the  bladder;  in  ova- 
rian carcinoma,  in  the  mucosa  of  the  tubes,  and  on  the 
endometrium.  It  is  also  probable  that  similar  implanta- 
tions of  carcinoma  may  occur  in  the  intestinal  tract.  It  is 
to  be  remembered  that  many  metastases  on  free  surfaces 
commonly  regarded  as  implantation  metastases  are  often 
due  to  retrograde  transport  in  veins  or  lymphatics,  as 
has  been  shown  by  Kauf  mann  to  be  the  case  in  the  so- 
called  implantation  metastases  in  the  vaginal  wall  in 
cases  of  primary  cancer  of  the  cervix.  It  is  possible  that 
the  same  explanation  holds  good  for  the  so-called  implan- 
tation of  carcinoma  from  one  labium  to  another  at  the 
point  of  approximation. 

T'ransplantation  Metastasis. — The  transplantation  of 
bacteria  or  tumor  cells  into  previously  unaffected  tissues 
through  the  medium  of  a  wound  or  abiasion  of  the  sur- 
face. Such  metastasis  may  follow  surgical  operations  or 
such  diagnostic  procedures  as  the  use  of  the  trocar. 
Transplantation  metastases  of  carcinoma  have  occurred 
iri  the  abdominal  wall  after  tapping  in  oases  of  malignant 
disease  of  the  peritoneum,  in  the  skin  incisions  after  re- 
moval of  mammary  carcinoma,  and  in  operations  for  car- 
cinoma in  other  parts  of  the  body.  The  transplantation 
of  minute  bits  of  carcinoma  by  operation  accidentally  or 
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throvigh  intention  has  led  to  their  growth  and  the  forma- 
tion of  secondary  nodules  in  the  new  situation.  Trans- 
plantation of  malignant  tumors  from  one  animal  to  an- 
other of  the  same  species  is  also  possible.  Accidental 
-operative  transplantation  of  either  sarcoma  or  carcinoma 
must  be  regarded  as  of  very  rare  occurrence.  On  the 
other  hand,  such  transportation  of  bacteria  is  an  occur- 
rence only  too  common.  By  many  writers  no  distinction 
is  made  between  implantation  and  transplantation  metas- 
tases. 

The  results  of  metastasis  depend  upon  the  character 
and  size  of  the  transported  body.  The  metastasis  of 
small,  bland,  insoluble  substances  such  as  coal  dust,  etc., 
is  of  relatively  slight  importance,  as  the  effect  upon  the 
tissuesat  the  point  of  lodgment  is  slight;  if  the  substance 
is  soluble  and  chemically  active,  tissue  changes  may  be 
produced  ;  bacteria  and  animal  parasites  may  multiply  and 
-set  up  their  characteristic  cliauges;  while  from  tlie  cells 
of_ malignant  tumors  metastatic  or  daughter  tumors  may 
arise.  The  last  two  classes  are  consequently  of  chief  im- 
portance in  the  production  of  metastatic  disease. 

Metastasis  of  Animal  and  Vegetable  Parasites. — Trans- 
plantation of  echinococcus  and  cystioercus  cysts  may  fol- 
low the  rupture  or  dislodgment  of  these  into  tlie  islood 
stream.  Metastasis  of  Bilharzia  hsematobia,  and  of  the 
■eggs  and  embryos  ot  the  fllaria  occur,  the  embryos  of  the 
trichina  are  scattered  throughout  the  body  by  means  of 
tlie  blood  and  lymph,  and  the  presence  of  amoeba!  in  liver 
.abscesses  may  be  due  to  a  portal- vein  metastasis  from  the 
intestine. 

The  metastasis  of  bacteria  plays  a  r61e  of  very  great 
pathological  importance,  particularly  in  the  case  of  the 
pyogenic  organisms  and  the  tubercle  bacillus.  The  en- 
trance of  pus-forming  organisms  may  give  rise  to  metas- 
tatic abscesses  in  any  portion  of  the  body.  Multiplica- 
tion of  the  bacteria  does  not  usually  take  place  to  any 
great  extent  in  the  circulating  blood,  but  at  the  places 
where  they  are  deposited  upon  the  endothelium  of  the 
blood-vessels,  most  often  in  the  small  capillaries  of  the 
lung,  kidney  glomeruli,  liver,  spleen,  brain,  etc.  At  the 
point  of  growth  the  same  degenerative  and  inflammatory 
changes  are  produced  as  in  the  primary  focus:  tissue 
necrosis,  leucocyte  infiltration,  and  abscess  formation 
(metastatic  abscess,  pysemia).  The  metastases  may  he  so 
numerous  as  to  resemble  those  in  miliary  tuberculosis 
(miliary,  pinhead  abscess).  When  there  is  no  evident 
primary  focus  the  infection  is  spoken  of  as  cryptogenic. 
The  pneumococcus,  gonococcus,  typhoid  bacillus,  and  co- 
lon bacillus  may  also  give  rise  to  important  metastatic 
processes.  Tuberculosis  in  its  early  stages  is  a  local 
disease,  but  the  process  may  become  widely  disseminated 
-throughout  the  body  by  the  rupture  of  caseating  tubercles 
into  blood  or  lymph  vessels  or  through  direct  involvement 
of  these.  When  great  numbers  of  bacilli  gain  entrance  to 
the  blood,  a  general  heematogenous  miliary  tuberculosis 
may  be  produced ;  if  the  number  is  small,  the  bacilli  may 
be  deposited  in  one  organ  only  (metastatic  local  tubercu- 
losis) Rupture  of  caseating  tubercles  into  the  thoracic 
duct  or  its  aflferent  branches  may  also  give  rise  to  general 
miliary  tuberculosis.  Local  metastatic  tuberculosis  is 
very  common  in  the  kidneys,  testicles,  bones,  spleen,  etc. 
In  many  cases  there  is  no  evident  primary  focus  (crypto- 
genic tuberculosis).  Inspiration  metastasis  of  tubercle 
bacilli  is  not  infrequent  in  the  respiratory  tract;  implan- 
tation metastasis  occurs  frequently  in  the  digestive  geni- 
tal and  urinary  tracts  and  peritoneal  cavity.  In  the  case 
of  the  higher  forms  of  vegetable  parasites  metastasis  has 
been  observed  in  actinomycosis  (pysemic  actinomycosis), 
cladothrix  infection,  thrush,  and  in  blastomycetic  derma- 

^^'^T'umor-cell  Metastasis. -ThioMg\^  the  entrance  of  living 
cells  of  sarcoma  or  carcinoma  into  the  blood  or  lymph 
vessels  secondary  or  daughter  tumors  may  develop  at  the 
point  of  lodgment  of  such  transported  cells.  It  is  to  be 
emphasized  in  this  case  that  tumor  cells  and  not_  paia- 
siteLre  transported  and  "lat  the  new  tumors  arise  di^ 
rectlv  from  these  transported  cells.  There  is  no  true 
inaloy  between  the  metastasis  of  bacterial  affections 


and  that  of  malignant  growths.  The  metastatic  second- 
aries develop  by  cell  division  of  the  transported  cells; 
as  growth  progresses  the  blood-vessels  and  connective 
tissue  of  the  surrounding  structures  take  part  in  build- 
ing up  tlie  stroma  of  the  tumor  nodule.  The  changes 
produced  in  the  surrounding  tissue  are  of  the  same 
nature  as  those  at  the  primary  focus  modified  by  the 
character  of  the  part  or  organ  in  which  the  secondary 
is  located.  This  action  is  of  the  nature  of  a  mechanical 
destruction  by  the  growing  tumor  rather  than  of  a  toxic 
nature. 

The  metastatic  growtli  alwa3's  bears  a  close  resemblance 
to  the  primary,  but  occasionally  the  metastases  may  show 
more  or  less  variation  in  character  from  tiie  primary,  as, 
for  example,  corniflcation  may  be  present  in  the  primary 
of  a  squamous-cell  carcinoma,  but  absent  in  the  second- 
aries; or  the  secondaries  of  a  columnar-celled  cancer  may 
contain  only  flattened  cells.  As  a  general  rule,  however, 
it  may  be  taken  that  the  metastases  resemble  the  ijrimary 
in  kind. 

The  number  of  metastases  differs  greatly  in  different 
cases,  depending  upon  the  location  of  the  primary,  the 
size  and  shape  of  its  cells,  the  relation  of  these  to  the 
blood  or  lymph  vessels,  etc.  In  some  cases  the  number 
of  metastases  may  be  so  great  that  general  miliary  car- 
cinomatosis or  sarcomatosis  may  be  produced.  The  size 
of  the  metastatic  growth  bears  no  relation  to  that  of  the 
primary ;  enormous  secondaries  may  arise  from  minute 
primaries.  In  some  cases  the  metastases  completely  over- 
shadow the  primary  in  clinical  importance.  This  is  not 
infrequently -the  case  in  carcinoma  of  the  prostate,  uterus, 
and  pylorus. 

As  a  rule,  metastasis  is  more  common  in  carcinoma  than 
in  sarcoma,  owing  to  the  fact  that  the  carcinoma  cells 
grow  directly  into  the  lymphatics.  It  is  for  this  reason 
that  the  transportation  of  carcinoma  cells  occurs  chiefly 
through  the  lymphatics,  while,  on  the  other  hand,  that  of 
sarcoma  is  usuallj'  through  the  blood-vessels,  the  cells  of 
the  sarcoma  lying  in  very  close  relation  to  or  forming  the 
walls  of  the  blood-vessels  contained  in  the  growth.  Car- 
cinoma metastases  are,  therefore,  usually  found  in  the 
lymph  glands  and  in  the  liver,  more  rarely  in  the  lungs 
and  spleen,  while  sarcoma  metastases  are  of  frequent  oc- 
currence in  the  latter  organs.  To  this  there  are  numer- 
ous exceptions:  cancer  cells  may  invade  the  walls  of 
blood-vessels  directly  and  give  rise  to  hsematogenous  me- 
tastases ;  in  the  case  of  kidney  carcinoma  the  renal  veins 
and  ascending  vena  cava  are  almost  always  invaded  and 
metastases  produced  in  the  lungs.  The  general  principle 
of  lymphogenous  metastases  in  cancer  and  hsematogenous 
in  sarcoma  will  hold  good,  however,  for  the  majority  of 
cases. 

It  may  be  taken  as  a  general  rule  that  tumor  metasta- 
ses are  common  in  organs  where  primary  growths  are 
rare,  as  in  the  lungs,  liver,  and  kidneys,  and  are  rare  in 
organs  where  primary  new  growths  are  of  common  oc- 
currence, as  in  the  stomach,  uterus,  eye,  etc. 

The  same  degenerative  processes  are  found  in  metasta- 
tic growths  as  in  the  primary.  The  secondaries  of  a  mu- 
coid carcinoma  usually  show  a  mucoid  change,  and  in 
the  case  of  primary  sarcomata  showing  cartilaginous  or 
bony  metaplasias  the  secondaries  usually  show  the  same 
changes. 

The  location  of  the  metastases  varies  according  to  the 
seat  of  the  primary  as  well  as  with  its  nature.  Certain 
laws  of  probability  are,  however,  shown  in  the  distribu- 
tion of  the  secondaries  of  tumors  of  certain  organs. 

The  metastases  of  mammary  cancer  appear  first  in  the 
lymph  glands  of  the  axilla;  after  these  the  supraclavicu- 
lar and  anterior  mediastinal  glands  are  involved.  Of  the 
viscera  the  liver,  lungs,  and  brain  are  most  frequently 
the  seat  of  metastases.  In  some  cases  of  mammary  can- 
cer bone  metastases  play  an  important  role,  in  other  cases 
they  do  not  occur.  Retrograde  metastasis  through  the 
lymphatics  of  the  skin  may  also  take  place. 

Metastases  of  stomach  carcinoma  occur  most  frequent- 
ly in  the  epigastric,  portal,  and  retroperitoneal  lyinph 
glands,  peritoneum,  and  omentum,  liver,  lungs,  ovaries, 
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and  bones.  According  to  O.sler  metastases  occur  in  pri- 
mary stomach  carcinoma  in  86.6  per  cent,  of  cases,  ac- 
cording to  Welcli  in  63.4  per  cent.,  according  to  Ewald 
in  75  per  cent,  of  cases.  Retrograde  metastasis  may  lead 
to  multiple  carcinomatous  constrictions  of  the  intestines. 
The  metastases  of  intestinal  carcinoma  are  usually  hsenia- 
togenous,  through  the  portal  vein  into  the  liver.  This  is 
explained  by  the  numerous  large  and  thin-walled  vessels 
in  the  intestinal  coats. 

Primary  carcinoma  of  the  uterus  gives  rise  to  metasta- 
ses first  in  the  iliac,  sacral,  and  lumbar  retroperitoneal 
glands,  later  in  the  liver,  more  rarely  in  distant  organs. 
Primary  sarcoma  of  the  uterus  does  not  often  give  rise  to 
secondaries;  they  are  usually  found,  when  they  do  occur, 
in  the  lungs,  liver,  vagina,  and  ovaries.  Primary  carcino- 
ma of  the  ovary  gives  rise  to  secondaries  in  the  retroperi- 
toneal glands  and  the  liver,  and  more  rarely  in  distant  or- 
gans. ImpUuitatiou  metastases  over  the  peritoneum  are 
very  common ;  they  are  more  rare  in  the  mucosa  of  the 
tubes  and  uterus. 

Both  primary  carcinoma  and  sarcoma  of  the  kidneys 
break  into  the  renal  veins  and  produce  metastases  in  the 
lungs.  The  neighboring  lymph  glands,  particularly 
those  near  the  hilum,  are  usually  quickly  involved.  In 
the  case  of  cancer  of  the  left  kidney  retrograde  metasta- 
sis into  the  spermatic  vein  may  occur.  In  carcinoma  and 
sarcoma  of  the  testis  the  regional  lymph  glands  are  usu- 
ally affected;  hoematogcnous  metastasis  into  distant  or- 
gans is  not  infrequent.  Retrograde  metastasis  into  the 
kidney  through  the  renal  vein  may  take  place.  In  the 
case  of  the  cystocarcinoma  of  this  organ  implantation 
metastases  over  the  peritoneum  are  very  common.  They 
may  form  the  chief  clinical  feature,  the  primary  being  of 
insignificant  size.  Likewise  primary  carcinoma  of  the 
prostate  very  often  gives  rise  to  metastases  of  great 
clinical  importance,  while  the  primary  may  be  but  a 
small  nodule.  The  secondaries  are  often  found  in  the 
bones,  usually  in  the  large  ones.  The  metastasis  is  usu- 
ally through  the  veins;  statical  and  traumatic  influences 
are  potent  in  the  location  of  the  metastasis.  In  all  cases 
in  'which  carcinomatous  growths  are  found  in  the  bones 
without  evident  primary  disease  the  prostate  and  thyroid 
should  be  carefully  examined  for  the  existence  of  a  pri- 
mary. 

The  secondaries  of  primary  cancer  of  gall-bladder  and 
pancreas  are  usually  found  first  in  the  regional  lymphat- 
ics and  liver,  later  in  the  lungs  and  other  organs.  Pri- 
mary carcinoma  of  the  liver  rarely  gives  rise  to  second- 
aries, but  when  they  do  occur  these  are  hsematogenous. 
The  metastases  of  malignant  hypernephroma  arising 
either  In  the  adrenals  or  in  the  kidneys  are  usually  found 
in  the  lungs.  Primary  carcinoma  of  the  thyroid  very  fre- 
quently gives  rise  to  "metastases  in  the  bones,  the  skull, 
sternum,  and  ribs  being  most  frequently  involved.  In 
pi'imary  sarcoma  of  the  thyroid,  bone  metastases  are  less 
commonly  found. 

In  the  case  of  other  organs  of  the  body  the  general  rule 
of  lymphogenous  metastasis  for  carcinoma,  hematogenous 
for  sarcoma  will  hold  good.  There  are,  however,  all  pos- 
sible forms  of  combinations,  the  metastases  in  many  cases 
being  determined  by  various  factors :  relation  of  tumor 
cells  to  blood  and  lymph  vessels,  location  of  primary, 
etc. 

Besides  the  metastasis  of  malignant  tumors  cases  of 
metastases  from  apparently  benign  tumors  have  been 
reported.  Thyroid  adenoma  and  chondroma  of  the  testis 
are  the  benign  growths  which  most  frequently  give  rise 
to  secondaries.  The  very  fact  of  such  metastasis  should, 
however,  exclude  such  growths  frcSm  the  benign  cate- 
gory. In  the  case  of  the  chondroma  of  the  testis  the  pri- 
mary growth  is  probably  to  be  regarded  as  of  the  nature 
of  a  malignant  teratoma.  The  so-called  benign  adenoma 
of  the  thyroid  gives  rise  to  bone  metastases  which  resem- 
ble the  original  tumor.  They  may  be  multiple.  As  the 
secondary  foci  are  not  malignant  in  character  they  should 
be  removed  by  local  operation;  amputation  is  not  indi- 
cated.    (See  also  Embolism,  Carcinoma,  Sarcoma,  etc.) 

Aldred  Scott  Warthin. 


METHACETIN  (Para-oxymethy-acetanilid).  -—  This 
compound  is  a  derivative  of  acetanllid,  introduced  in  1888 
by  F.  Mahnert  as  a  substitute  for  phenacetin,  to  which  it 
is  closely  allied.  Its  formula  is  CaHjOCHaNHCHsO, 
which  differs  from  acetanilid,  CbHbNHCjHsO,  by  substi- 
tuting, for  one  atom  of  H,  one  atom  of  the  oxymethyl 
group  OCH3.  In  phenacetin,  CiiH40CJ-l6NHCaH30,  the 
H  atom  is  replaced  by  the  ethyl  group  OC2H5. 

It  forms  in  white,  glistening,  scaly  crystals,  without 
color  or  faintly  reddish ;  odorless ;  melting  at  137°  C. ;  it 
has  a  slightly  bitter  saline  taste ;  is  soluble  in  water  at 
60°  F.,  1  part  in  530;  in  boiling  water  it  dissolves  in  VZ 
parts;  is  freely  soluble  in  alcoliol,  chloroform,  glycerin, 
and  fatty  oils.  Methacetin  possesses  antipyretic,  anti- 
septic, and  analgesic  properties  similar  to  those  possessed 
by  phenacetin,  which  it  resembles  therapeutically,  as 
well  as  chemically.  It  may  be  administered  in  all  con- 
ditions in  wliich  phenacetin  is  employed.  The  dose  for 
an  adult  is  from  five  to  seven  grains. 

Methacetin  has  not  been  very  generally  adopted  and  is 
not  employed  to  any  extent.  It  was  recommended  as 
being  particularly  serviceable  for  children  and  enfeebled 
persons  as  it  was  said  to  be  devoid  of  toxic  action.  Ex- 
perience, however,  has  shown  that  its  use  may  be  fol- 
lowed by  profuse  perspiration  and  signs  of  collapse. 

Physiological  experiments  have  proved  that  forty -six 
grains  will  cause  death  in  a  rabbit,  producing  spasms  ia 
the  posterior,  and  later  in  the  anterior,  half  of  the  body. 
After  death  there  is  found  hypersEmia  of  all  the  organs, 
and  the  heart  is  flaccid  and  filled  with  blood  clots.  No' 
hsemoglobin  is  found  in  the  urine.       Beaumont  Small. 

METHENYL-ANISIDINE  is  a  local  ansesthetic  obtained 

by  prolonged  heating  of  ortho-anisidine  with  ortlio-for- 
mic  acid  ester.  W.  A.  Bastedo. 

METHENYL  DI-PARA-PHENETIDIN  is  a  crystalline 
compound  prepared  from  para-phenetidin  and  ortho-for- 
mic ester.  It  is  used  as  a  local  ansesthetic  and  in  seasick- 
ness. W.  A.  Bastedii. 

METHONAL,  di  -  methyl  -  sulfone  -  di-methyl  -  methane 
[(CHs)jC(S02CH3)2]  is  a  hypnotic  resembling  sulfoual, 
the  di-ethyl-sulfone  compound.  It  is,  however,  less  sed- 
ative and  of  less  value  than  sulfonal.  Dose  0.7  to  2 
gm.  (gr.  x.-xxx.).  W.  A.  Bastedo. 

METHOXY-CAFFEINE,  CeH,(OCH3)N402,  is  a  deriv- 
ative of  caffeine,  occurring  as  white  acicular  crystals  or  as 
a"  amorphous  powder.  It  is  given  in  neuralgia,  mi- 
graine, etc.,  and  may  be  used  hypodermatically.  Dose 
0.06  to  0.35  gm.  (gr.  i.-iv.).  IF.  A.  Bastedo. 

METHYL  ALCOHOL.— Methyl  alcohol,  CH3(0H), 
known  to  the  chemist  also  as  carbinol  and  metliol,  is  more 
popularly  known  under  the  several  names  of  pyroligneons 
spirit,  pyroxylic  spirit,  wood  spirit,  wood  alcoliol,  and  wood 
naplitlia — names  takirig  origin  from  the  fact  that  methyl 
alcohol  occurs  as  one  of  the  ingredients  of  crude  wood 
vinegar,  the  fluid  product  of  tlie  destructive  distillation 
of  wood.  Methyl  alcoliol,  when  pure,  is  a  thin,  colorless- 
fluid,  much  resembling  common  (ethyl)  alcohol  in  taste 
and  smell,  but,  obtained  from  wood  vinegar  and  unpuri- 
fied,  has  both  a  rank  and  an  offensive  flavor  and  odor. 
Methyl  alcohol  resembles  ethyl  alcohol  also  in  being- 
volatile,  inflammable,  and  miscible  in  all  proportions 
with  water  and  ether.  The  two  alcohols  also  mix  freely 
with  each  other.  Physiologically,  the  effects  of  methyl 
alcohol  are  probably  very  similar  to  those  of  common  al- 
cohol, but  exact  experimental  researches  are  wanting. 
Recent  experience,  however,  seems  to  show  that  its  ef- 
fects are  more  harmful  than  those  of  ordinary  alcohol. 
Therapeutically,  this  alcohol  has  been  given,  with  no  very 
obvious  purpose,  in  a  number  of  diseases;  but  it  is  now 
little  used,  and  it  is  not  oflicial  in  the  United  States  Phar- 
macopoeia. It  has  been  administered  in  doses  of  from 
five  to  forty  drops,  taken  in  water.  Methyl  alcohol  is. 
useful  in  the  arts  as  a  solvent.  Edward  Curtis. 
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me^h^M  Xn/fP^"?"-'  POISONING  BY.-Commercial 
methyl  alcohol  (wood  spirit,  wood  naphtha)  is  very  im- 
pure and  on  account  of  its  offensive  odor  and  taste  can- 
^.P.,.n,  1  '  "'"  preparation  of  drugs  or  beverages. 
fnM  V.J,'  ^T'^^""'  ^  P""*^'''^  ^'■*''=le  has  been  lar|ely 
sold  under  the  name  of  Columbian  spirit.  This  has! 
lamt,  not  unpleasant  odor  and  a  pungent  taste.  As  it  is 
somewhat  cheaper  than  common  (etliyl)  alcohol,  it  has 
been  extensively  used  as  a  substitute  for  this  Verv  lit- 
nf"nh«nw''^"°  ''  available  as  to  the  physiological  action 
■of  abso  utely  pure  methyl  alcohol.  Dr.  Benjamin  Ward 
Richardson  stated  that  it  was  a  light  and  transient  stimu- 
lant. It  has  been  shown,  however,  by  recent  experience 
that  the  continued  exposure  to  the  vapors  of  the  com- 
mercial purihcd  methyl  alcohol,  or  the  repeated  drinkinff 
ot  It,  produces  blindness.  In  the  reported  cases,  which 
have  occurred  principally  among  varnishers  who  were 
using  materials  prepared  with  Columbian  spirit  or 
among  those  using  medicines  containing  the  same  sub- 
stance, as  a  substitution  for  common  alcohol,  the  blind- 
ness has  been  the  prominent  symptom.  The  ophthal- 
moscope shows  optic  neuritis  with  exudations  into  the 
retina  and  subsequent  atrophy.  The  calibre  of  the  retinal 
vessels  is  much  diminished  and  the  veins  are  tortuous 
In  the  early  stages  an  absolute  scotoma  and  color  blind- 
ness are  found.  The  condition  is  very  serious.  Recov- 
ery, if  it  occurs  at  all,  is  slow.  The  action  is,  therefore 
more  of  the  type  of  slow  poisoning,  similar  to  that  com- 
monly caused  by  lead  compounds.  Acute  poisoning  by 
methyl  alcohol  would  probably  resemble  acute  poisoniiig 
by  common  alcohol,  but  this  phase  has  as  yet  no  practi- 
cal importance. 

The  only  treatment  possible  for  the  blindness  is  re- 
nioval  of  the  cause.  It  is  not  impossible  that  the  Colum- 
bian spirit  still  contains  some  empyreumatic  product 
which  is  the  cause  of  the  poisonous  action. 

Henry  Leffmann. 

METHYL  CHLORIDE  (Monochlormethane)  CH3.CI.— 
•Obtained  by  the  action  of  hydrochloric  acid  upon  methyl 
-alcohol,  in  the  presence  of  zinc  chloride.  A  colorless  gas 
with  a  sweetish  taste  and  an  ethereal  odor.  It  is  soluble 
in  one-fourth  its  volume  of  water,  much  more  so  in 
ethyl  and  methyl  alcohol,  and  freely  in  ether  and  chlor- 
oform. The  gas  is  not  very  inflammable ;  when  ignited 
it  burns  with  a  greenish  flame.  At  a  temperature  of 
—  11.4°  F.,  or  under  a  pressure  of  five  atmospheres,  it  is 
•converted  into  a  liquid,  with  a  specific  gravity  of  .9915, 
neutral  to  test  paper.  This  liquid  boils  and  becomes  a 
gas  at  a  temperature  of  —5.8°  F.,  the  change  of  condi- 
tion being  accompanied  by  the  absorption  of  a  great 
amount  of  heat.  On  account  of  the  rapidity  of  this 
■change  an  intense  degree  of  cold  is  produced,  amounting 
to  a  fall  of  40°  or  50°  F.  or  more. 

The  use  of  this  refrigerant  action  was  applied  by  De- 
bove,  in  1884,  as  a  local  anaesthetic  for  neuralgia  and 
•other  painful  affections.  It  has  been  used  in  sciatica, 
pruritus,  spinal  pains  after  railway  accidents,  and  in  the 
painful  joints  of  rheumatism,  and  in  pleurisy.  For  this 
purpose  it  may  be  applied  directly  to  the  part  with  a 
•camel-hair  pencil,  or  cotton  saturated  with  it  is  applied 
to  the  skin ;  the  spray  may  also  be  used.  The  most  im- 
portant application  of  this  compound  was  as  a  freezing 
mixture  for  the  performance  of  minor  surgical  operations. 
It  was  used  with  decided  success  in  circumcision  for 
phimosis,  evulsion  of  toe-nails,  excision  of  cancer  of  the 
lip,  opening  of  mammary  abscess,  incision  for  empyema, 
and  many  similar  painful  procedures.  This  use,  however, 
has  been  superseded  by  ethyl  chloride,  which  is  a  much 
milder  but  equally  effective  anoesthetic.  Methyl  chloride 
is  much  more  intense  in  its  action  on  account  of  the 
greater  degree  of  cold  that  is  produced,  and  its  effect  is 
controlled  with  much  greater  difficulty.  The  part  is 
sprayed  for  two  or  three  seconds  only ;  if  the  spraying  is 
•continued  beyond  five  seconds,  the  tissues  are  liable  to  be 
blistered  and  necrosis  may  follow. 

Methyl  and  ethyl  chloride  are  combined  in  various  pro- 
portions and  brought  to  the  notice  of  the  profession  under 


MctUacettn. 
Methyl-Salol. 


IthyTcModdr'"'"'''  "°''''  ^'°'^'^'''  *■'  '"P"'*"^  '°  ^^^ 
u^i  ^"i/^lf  been  suggested  as  an  anesthetic,  and  a  mix- 
tuie  ot  ether  and  chloroform,  saturated  with  the  eas 
was  suggested  by  Richardson,  but  no  advantage  was  ap- 
parent, and  it  has  failed  to  receive  recognition  ^ 

Beauvwnf  Small. 

METHYL-CHLOROFORM,  CCH,01„  is  similar  in  an- 
aesthetic power  to  chloroform,  but  very  i^apid  and  fleet- 
ing m  Its  action.  It  is  claimed  to  be  less  dangerous 
It  is  recommended  as  an  anesthetic  in  short  operations. 

W.  A.  Bastedo. 


METHYL-GLYCOLLIC 

Kryoflne. 


ACID     PHENETIDID.      See 


METHYL-GLYOXALIDIN. 
METHYL 


See  Lysidin. 


IODIDE,  Moniodometha)ie,  CHJ  Methylic 
iodide  IS  a  colorless,  heavy,  ethereal  fluid,  of  specific 
^,?7o'*>:  ^-^^^  ^*  ^°  0-  (33°  F.),  and  boihng  point  43  8°  C 
(111  F.).  When  pure  its  vapor  is  anaesthetic  after  the 
manner  of  that  of  chloroform,  but  this  iodide  is  easily 
decomposed,  and  so  is  apt  to  incite  the  irritant  eftects 
due  to  free  iodine.  In  consequence  of  this  disadvantage 
methyl  iodide  has  never  been  given  a  place  among  ac- 
cepted aneesthetics.  It  was  originally  proposed  by  Dr 
Richardson  in  1868.  Edward  Curtis. 

METHYL-LORETIN,para-methyl-meta-iodo-ortho-oxy- 
quinolm-ana-sulfonic  acid,  CH3I.OH.C9HsN.SO3H.H2O, 
IS  a  deep  yellow  compound  occurring  in  scales  or  needles' 
slightly  soluble  in  alcohol  and  water  and  insoluble  in 
ether.     Its  action  and  uses  are  those  of  loretin,  which  see. 

W.  A.  Bastedo. 

METHYL  OXIDE.-Methyl  oxide  (CH3).0,  commonly 
called  methylic  ether,  is  the  same  compound  of  the  radical 
rnethyl  that  common  ether  is  of  the  radical  ethyl.  Methy- 
lic ether  is  a  gaseous  body  at  all  ordinary  temperatures 
(condensing  only  at  a  temperature  of  -21°  C.  [-5.8° 
F.]);  is  colorless,  and  of  a  not  unpleasant  ethereal  odor. 
Methylic  ether  is  a  powerful  and  rapid  anaesthetic,  and 
was  experimented  with  by  Dr.  B.  VV.  Richardson,  in 
1867,  with  a  view  to  its  possible  employment  as  an  anes- 
thetic in  surgery.  Dr.  Richardson  used  a  saturated  solu- 
tion of  methylic  ether  in  absolute  ethylic  (common) 
ether,  the  solution  being  effected  at  the  temperature  of 
0°  C.  (32°  F.).  The  preparation,  however,  has  never 
come  into  general  use.  Edward  Curtis. 

METHYL-PAR  A-AMIDO-META-OXYBENZOATE. 

See  Ortlioform. 

METHYL-PHENACETIN,  (CbHi.OC^H^N.CHs.CHs- 
CO),  is  phenacetin  with  a  methyl  group  replacing  the 
imide  hydrogen  atom.  It  is  prepared  by  acting  on  phe- 
nacetin sodium  with  methyl  iodide,  and  occurs  in  color- 
less crystals  which  are  slightly  soluble  in  water  and  read- 
ily soluble  in  alcohol.  It  resembles  phenacetin  in  its 
antipyretic  and  sedative  properties,  but  is  said  to  be 
more  hypnotic.     Dose  0.13  to  0.7  gm.'  (gr.  ij.-x.). 

W.  A.  Baitedo. 

METHYL-PHOSPHINand  di-metliyl-phospUn  have  been 
used  in  malaria  by  Mannaberg  with  good  results  in  dose 
of  1.2  gm.  (gr.  XX.)  a  day,  but  they  have  been  found  by 
Fiirbringer  to  be  powerful  convulsant  poisons  which  kill 
by  paralysis  of  respiration.  One-half  gram  per  kilogram 
was  fatal  to  rabbits.  W.  A.  Bastedo. 

METHYL-PYRIDIN  SULFOCYANATE  is  a  crystalline 
compound  of  chinolin  and  thiocyanic  acid,  which  in  one- 
per-cent.  solution  serves  as  a  powerful  non-caustic  anti- 
septic. W.  A.  Bastedo. 

METHYL-SALOL,  para-cresotonic-phenyl  ester,  CnHs.- 
CH3.OH.CHs.CO2,  occurs  in  colorless  needle-like  crystals, 
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Insoluble  in  water  and  soluble  in  ether,  chloroform,  and 
hot  alcohol.  It  is  used  as  an  antirheuftiatic  in  dose  of  0.3 
to  1  gm.  (gr.  v.-xv.).  W.  A.  Bnxtedo. 

METHYL-URETHANE,  urethylane,  CONH2OCH3,  is 
prepared  by  acting  on  methyl  alcohol  with  cj^anogen 
chloride,  and  occurs  in  colorless  crystals  which  are  solu  ■ 
ble  in  water  and  alcohol.  It  is  used  like  urethane  (ethyl 
urethane)  as  a  hypnotic,  wliich  is  not  depressing  to  the 
heart.     Dose  1  to  4  gm.  (gr.  xv.-  I  i,). 

W.  A.  Bastedo. 

METHYLENE  BICHLORIDE.— J/«%Z«)iic  Ghlonde, 
Di-cliloromethane,  CH2CI2.  This  body  is  closely  related 
to  chloroform  chemically,  and,  accordingly,  much  re- 
sembles that  body  in  physical  charactei-istics  and  in  phys- 
iological properties.  Methylene  bichloride  is  a  heavy, 
colorless,  ethereal  fluid,  of  specific  gravity  1.344,  and 
boiling  point  40°  C.  (104°  F.),  and  of  neutral  reaction. 
Its  odor  resembles  that  of  chloroform.  It  mixes  freely 
with  chloroform,  ether,  and  alcohol.  The  medicinal  im- 
portance of  methylene  bichloride  lies  in  the  anaesthetic 
powers  of  the  vapor  of  the  drug,  which  closely  resemble 
those  of  chloroform  both  in  kind  and  in  degree.  This  an- 
aesthetic is  one  of  Dr.  B.  W.  Richardson's  numerous  pro- 
posed substitutes  for  chloroform,  and  has  been  quite  ex- 
tensively used  by  many  surgeons,  notably  by  Mr.  Spencer 
Wells.  The  only  possible  advantage  of  this  substance 
over  chloroform  would  lie  in  greater  safety;  but  since 
several  deaths  have  unquestionably  been  caused  by 
methylene  bichloride,  the  anassthetic  must  rank  among 
the  dangerous  group.  Dose  and  method  of  administra- 
tion are  substantially  the  same  as  those  of  chloroform, 
the  only  difference  between  the  two  bodies — so  far  as  the 
mode  of  administration  is  concerned — being  a  lower  boil- 
ing point,  and  therefore  a  higher  volatility,  in  the  case  of 
methylene  bichloride. 

The  name  "methylene  chloride  "  has  been  given  also  to 
certain  ansesthetic  mixtures — to  a  mixture  of  the  present 
body  and  ordinary  ether,  and  to  one  of  chloroform  and 
methyl  chloride,  or  chloroform  and  methyl  alcohol. 

Edward  Curtis. 

METHYLENE  BLUE  (Tetramethylthionine  Chloride). 
— An  aniline  derivative,  its  formula  being  (C6H3N[CH3]3- 
C1)2NS.  Chemically  pure  methylene  blue  occurs  in 
small  indigo-colored  scaly  crj-stals,  with  a  bronze-like 
tinge  and  dark  green  in  transverse  fracture.  It  is  slightly 
soluble  in  water,  forming  a  deep  blue  solution,  which  is 
changed  by  sulphuric  acid  to  a  dark  green,  and  from 
which  a  strong  potash  solution  throws  down  a  dark  vio- 
let precipitate.  Tlie  methylene  blue  of  commerce  (ethy- 
lene blue  O)  is  a  double  chloride  of  zinc  and  tetra- 
methylthionine. 

This  aniline  product  was  introduced  into  medicine  in 
1890,  by  Drs.  Ehrlicli  and  Lippmann  {Deut.  med.  Woch., 
June,  1890),  as  an  analgesic  of  some  value.  Professor 
Ehrlich  had  investigated  the  action  of  the  drug  on  ner- 
vous tissue  as  a  staining  reagent,  and  had  demonstrated 
that  it  had  a  peculiar  selective  action  on  the  axis  cylin- 
ders of  motor  and  sensory  nerves.  Further  experiments 
showed  that  when  taken  into  the  stomach,  or  introduced 
subcutaneously,  it  rapidly  spread  throughout  the  system 
and  gave  relief  to  all  neurotic  pains,  and  the  pain  in 
rheumatism  of  the  muscles,  joints,  and  tendons.  A  two- 
per-cent.  solution  was  used,  by  means  of  which  one  grain 
was  given  hypodermically.  It  was  also  used  in  capsules, 
the  powder  being  given  in  doses  of  gr.  iss.-iv. ;  as  much 
as  gr.  XV.  were  given  in  one  day.  No  ill  effects  accom- 
panied its  administration,  and  there  was  no  change  in  ap- 
petite, digestion,  pulse,  or  any  of  the  normal  functions. 
The  drug  was  absorbed  veij  quickly,  and  a  quarter  of 
an  hour  after  the  .smallest  dose  the  urine  became  a  bright 
green,  after  two  hours  a  dark  green,  and  after  four  hours 
a  dark  blue.  In  the  saliva  a  bluish  tinge  was  detected, 
but  there  was  no  discoloration  of  the  mucous  membranes 
or  conjunctiva.  Those  observers  found  that  the  ano- 
dyne effect  began  in  about  two  hours,  and  was  gradually 
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produced;  it  had  no  effect  on  any  fever  or  inflammatory 
condition.  Other  observers  have  reported  it  of  value  in- 
nervous  headaches,  herpes  zoster,  alcoholic  depression, 
migraine,  and  in  the  pleuritic  pains  of  tuberculous  pa- 
tients. Further  use  has  failed  to  confirm  this  analgesic  , 
property  and  the  drug  is  now  rarely  employed  for  this 
purpose ;  other  compounds  have  proved  more  effective, 
and  the  discoloration  which  it  produces  renders  its  use 
objectionable. 

in  the  following  year  (1891)  Ehriich  and  Guttman  an- 
nounced that  the  drug  was  also  a  remedy  for  malarial 
troubles.  They  were  led  to  experiment  upon  this  dis- 
ease from  the  fact  that  the  plasmodia  of  malarial  disease 
were  readily  stained  by  this  body,  not  only  in  prepared 
specimens  but  also  in  fresh  blood.  They  used  the  rem- 
edy in  two  cases  of  malarial  fever — one  quotidian,  the 
other  tertiary.  They  found  that  it  had  a  decided  cur- 
ative power  over  the  disease;  the  periodical  attacks 
ceased  within  a  few  days,  and  at  the  end  of  eight  days 
all  Plasmodia  had  disappeared  from  the  blood.  A  dose 
of  gr.  iss.  was  given  ten  or  twelve  hours  before  the  ex- 
pected attack,  and  repeated  every  two  hours  until  five- 
doses  had  been  taken.  The  treatment,  they  say,  should  be 
continued  for  seven  or  eight  days  after  all  malarial  symp- 
toms have  subsided.  Other  European  observers  have 
reported  the  results  of  a  trial  of  this  remedy,  with  more 
or  less  beneficial  results.  Laveran  experimented  with  it 
without  obtaining  any  success.  He  injected  it  into  the 
blood  of  pigeons  affected  with  the  hsematozoon,  and  al- 
though the  color  was  seen  in  the  blood  no  effect  was  ex- 
ercised upon  the  parasites. 

Dr.  W.  S.  Thayer,  in  Johns  Hopkins  Hospital  Bulletin, 
May,  1892,  gives  a  detailed  report  of  seven  cases  treated 
by  this  method.  He  concludes  that :  1.  Methylene  blue 
lias  a  definite  action  against  malarial  fever,  accomplishing- 
its  end  by  destroying  the  specific  organism;  but  it  is- 
materially  less  efficacious  than  quinine,  failing  to  accom- 
plish its  purpose  in  many  cases  in  which  quinine  acts 
satisfactorily.  2.  Reaction  appears  to  be  rapid,  the  chills 
disappearing  and  the  temperature,  in  remittent  cases,  fall- 
ing to  pormal  during  the  first  four  or  five  days;  later, 
however,  if  a  sufficient  number  of  organisms  have  resisted 
the  drug,  they  appear  to  develop  again  directly  under  its 
influence,  causing  a  return  of  the  symptoms.  3.  Methy- 
lene blue  seems  to  have  no  advantages  over  quinine  which 
would  warrant  its  further  use.  It  is  now  recognized  as 
a  valuable  remedy  in  the  treatment  of  all  forms  of  mal- 
aria, not  replacing  quinine,  but  of  service  in  many  cases 
in  which  this  drug  has  failed,  and  the  two  together  often 
succeeding  when  both  have  failed  when  given  sepa- 
rately. The  monograph  of  Dr.  Cardamatis,  of  Greece, 
published  in  1897  {Deut.  med.  Woch.,  xxlv.,  9)  shows  the 
remedy  to  be  of  decided  value  when  given  in  doses  of 
gr.  x.-xij.,  commencing  ten  hours  before  the  onset  of  the 
paroxysms. 

A  case  of  chyluria  due  to  Mlaria  sanguinis  Iwrninis 
was  reported  by  Austin  Flint  as  cured  by  this  treatment 
(New  York  Medical  Journal,  June  15th,  1895). 

Methylene  blue  has  also  been  given  in  tuberculous  con- 
ditions. In  pulmonary  phthisis  a  dose  of  gr.  iss.  was 
given  the  first  day,  increased  on  the  second  day  to  gr. 
iij.,  on  the  third  day  to  gr.  ivss.,  and  so  on  until  gr. 
xxiv.  were  given  in  the  twenty-four  hours.  The  usual 
improvement  of  symptoms  is  said  to  follow  its  use.  In 
tuberculous  pharyngitis  the  powder  may  be  applied  to 
the  affected  part,  and  in  scrofulous  glands  of  the  neck, 
and  forirrigatingempyemic  cavities,  aten-per-cent.  solu- 
tion has  been  used.  A  solution  of  the  same  strength  has 
also  been  recommended  in  diphtheria.  It  is  reportedithat 
the  drug  has  been  employed  with  advantage  as  an  injec- 
tion in  severe  forms  of  dysentery. 

The  latest  use  of  methylene  blue  has  been  in  the  treat- 
ment of  diseases  of  the  genito-urinary  organs,  both  by 
internal  administration  and  locally  as  an  injection.  It 
has  been  shown  that  as  much  as  sixty -eight  per  cent,  of 
the  amount  given  is  excreted  by  the  kidneys,  and  during 
its  passage  it  is  mildly  diuretic  and  exerts  an  anodyne  and 
germicidal  action.    Numerous  cases  of  kidney"  disease 
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have  been  reported  in  which  it  lias  proved  beneflcial,  but 
It  has  been  of  most  practical  value  in  cystitis  and  ure- 
thritis, particularly  when  gonorrlioeal  in  character.  The 
dose  IS  gr.  i.  three  times  a  day,  and  oil  of  santalwood 
copaiha,  etc.,  may  be  combined.  The  bladder  and  ure- 
thra may  also  be  irrigated  freely  with  a  solution  of  the 
strength  of  from  half  a  grain  to  one  grain  to  the  pint. 

Beaumont  Small. 

METHYLENE  DI-TANNIN.     See  rannoform. 

METHYLENE  DI-COTOIN.     &qq  Fortoin. 

METHYL  VIOLET.     See  Pyoktunin. 

METRITIS.— Definition.— Metritis  is  defined  as  an 
inflammation  of  the  uterus,  or,  in  other  words,  of  the  ute- 
rine wall.  This  definition,  so  far  as  it  goes,  is  satisfactory, 
and  if  all  of  the  conditions  which  are  grouped  under  this 
head  were  inflammatory  in  their  nature  and  always  in- 
volved the  whole  of  the  uterine  wall,  there  would  be 
but  little  difiicuUy  in  giving  a  systematic  account  of  the 
disease.  As  it  is,  however,  many  observers  describe  as  a 
distinct  entity  diseases  of  the  endometrium.  This  divis- 
ion necessitates  another  name  when  the  muscular  and 
connective-tissue  portion  of  the  uterine  wall,  or  the  meso- 
metrium  of  Schultze,  is  involved,  and  it  is  to  inflamma- 
tory or  other  changes  of  this  portion  of  the  uterus  that 
the  name  metritis  is  often  applied  to  distinguish  it  from 
endometritis.  From  the  close  relationship,  however, 
which  exists  between  these  tissues  and  from  the  fact  that 
recent  observations-  show  an  almost  constant  involve- 
ment of  some  of  the  mesometrial  tissue  following  primary 
inflammation  in  the  endometrium,  it  is  no  longer  proper 
to  describe  endometritis  as  a  distinct  disease.  Therefore 
it  is  best  to  use  the  term  metritis  as  meaning  an  inflam- 
mation of  the  uterus  as  a  whole,  while  if  special  stress  is 
to  be  laid  on  changes  in  one  or  the  other  part  of  the  wall 
we  may  speak  of  an  endometritis,  or  of  a  parenchy- 
matous metritis,  or  of  a  mesometritia. 

Further,  we  find  grouped  under  the  one  head  of  metri- 
tis several  conditions  which  are  not  in  their  nature  in- 
flammatory, but  are  tlie  results  of  congestive  or  degener- 
ative changes;  and  though  these  should  properly  not  be 
classed  under  a  term  meaning  in  its  derivation  inflamma- 
tory, for  the  present,  at  least,  until  our  understanding  of 
the  exact  etiological  factors  is  clearer,  they  must  be 
grouped  here,  especially  as  it  is  difficult  sharply  to  dif- 
ferentiate between  the  inflammatory  and  the  congestive 
changes,  and  it  is  even  more  difficult  to  differentiate  be- 
tween the  results  of  these  two  conditions  in  the  later 
stages. 

Varieties. — As  in  the  definition  of  the  term,  so  also  in 
grouping  the  varieties  do  we  find  much  confusion,  and  it 
is  only  necessary  to  review  briefly  some  of  the  proposed 
methods  of  grouping  to  realize  how  difficult  a  matter 
it  is  to  obtain  a  satisfactory  conception  of  the  whole. 
Thus  we  mav  divide  the  varieties,  as  does  Winckel,  ac- 
cording to  their  etiology.  This  is  cumbersome,  how- 
ever, and  leads  to  much  obscurity.  We  may  divide 
them  according  to  clinical  symptoms,  and  speak  of  endo- 
metritis hsemorrhagica,  endometritis dysmenorrhoeica,  and 
endometritis  catarrhalis.  Or  we  may  follow  Ruge's 
classification,  describing  endometritis  glandularis,  endo- 
metritis interstitialis,  and  endometritis  diffusa,  to  which 
Ruge  adds  three  special  forms,  endometritis  decidua, 
endometritis  post  abortum,  and  endometritis  exfoliativa. 
This  last  is  the  classiflcation  most  frequently  used  in  this 
country  and  the  one,  with  some  modifications,  which  is 
employed  here. 


Acute  Forms  Invalmng 


both  Endometrium  and 
trium. 


1.  Acute  puerperal  metritis. 

2.  Acute  septic  metritis  (non-puerperal). 

3.  "  Metritis  desiccans  "  Garrigues,  or  "  gangrsena  uteri 
partialis  post  partum,"  Grammatikati. 


Chronic;  Forms  Inwlving  Chiefly  the  Fndometrium. 

4.  Endometritis  glandularis. 

5.  Endometritis  interstitialis. 

6.  Endometritis  diffusa. 

7.  Endometritis  exfoliativa. 

8.  Endometritis  deciduoe. 

9.  Endometritis  senilis. 

Chronic  Forms  Inwlmng  Chiefly  the  Mesometrium. 

10.  Parencliymatous  or  interstitial  metritis. 
Conditions  classed  as  metritides,  in  which  there  is  no 

distinct  pathological  change. 

11.  "  Metritis  hysterica, "  Vedeler. 

Ei'ioiiOGY.— As  etiological  factors  two  main  causes  aie 
found — bacterial  infection  and  circulatory  disturbances; 
although  besides  these  two  there  are  other  influences  which 
must  be  borne  in  mind,  as,  for  instance,  in  cases  of  glan- 
dular metritis  the  clinical  picture  is  of  a  hyperplastic 
change  in  the  epithelium,  and  in  this  form  we  must 
search  for  §ome  form  of  irritation.  Again,  for  instance 
in  the  hysterical  metritis,  -we  must  consider  the  cause  as  a 
local  hyperaesthesia  of  the  nei-ve  terminals,  and  in  fact  in 
a  number  of  cases  of  metritis  we  are  forced  to  concede 
the  fact  that  as  yet  hut  little  is  known  of  the  etiology. 

In  studying  more  in  detail  the  bacterial  infections  we 
find  in  the  acute  forms  that  the  condition  is  a  result  of 
the  attack  of  the  pyogenic  cocci.  Thus,  the  most  fre- 
quent variety  of  bacteria  in  cases  of  acute  puerperal  metri- 
tis is  the  streptococcus  pyogenes,  either  alone  or  as  one 
member  of  a  mixed  infection.  This  organism  gains  en- 
trance to  the  uterine  cavity  through  the  widely  opened 
cervix,  and  generally  as  a  result  of  its  introduction  from 
outside  through  the  medium  of  an  unclean  finger,  specu- 
lum, forceps,  or  other  instrument. 

Acute  septic  metritis,  not  puerperal  in  origin,  is  less 
frequently  recognized  and  is  a  rarer  condition.  As  in 
the  puerperal  form,  however,  it  is  the  result  of  the  pres- 
ence of  one  of  the  pyogenic  cocci,  probably  most  fre- 
quently the  gonococcus,  though  various  other  forms 
have  been  isolated  from  the  uterine  cavity  in  these  cases. 
The  method  of  invasion  varies.  Most  frequently,  per- 
haps, the  acute  inflammation  follows  the  introduction  of 
a  dirty  sound  or  other  instrument.  The  introduction  of 
dirty  instruments,  or  of  an  infected  finger,  into  the  vagi- 
na is  also  a  means  of  infection,  the  micro-organisms  reach- 
ing the  cervix  and  gaining  entrance  to  the  uterine  cavity 
through  the  cervical  canal.  In  the  same  way  a  dirty 
pessary  may  be  the  means  of  spreading  the  infection. 
An  acute  gonorrlioeal  infection  of  the  uterine  wall  usu- 
ally begins  some  time  during  the  menstrual  period  when 
the  cervical  canal  is  more  widely  open  than  usual,  and 
when  the  organisms  which  have  already  attacked  the 
cervix  may  be  more  easily  carried  into  the  uterine  cavity 
by  a  back  flow  of  the  fluid  blood. 

Metritis  desiccans  is  but  one  of  the  later  stages  in  puer- 
peral metritis,  and  is  characterized  by  the  destruction  and 
sloughing  off  of  large  portions  of  the  uterine  wall. 

As  regards  the  more  chronic  forms,  we  must  conceive 
in  many  cases  a  differelit  course  of  events.  A  certain 
number  of  cases  of  chronic  endometritis,  especially  the 
interstitial  form,  follow  as  a  later  result  after  the  acute 
inflammation  has  subsided,  there  being  in  these  cases  a 
round-cell  infiltration  and  a  proliferation  of  the  connec- 
tive tissue  with  a  possible  change  in  the  character  of  the 
epithelial  cells  which  in  places  are  found  flattened  or  cu- 
boidal  and  lying  several  layers  in  depth  in  place  of  the 
one  layer  of  cylindrical  cells.  In  many  of  the  chronic 
cases  the  condition  does  not  follow  a  bacterial  Infection 
at  all,  but  is  due  to  circulatory  changes  or  to  interference 
with  uterine  involution  after  delivery,  and  we  may  find 
the  chief  trouble  either  in  the  glandulai-  tissue,  in  which 
case  there  are  proliferative  or  degenerative  changes  in  the 
glands,  or  it  may  be  in  the  interstitial  tissues  in  which  it 
gives  rise  in  the  same  way  to  active  proliferation  or  de- 
generation ;  or,  finally,  we  may  find  the  chief  effects  of 
the  circulatory  disturbance  in  the  mesometrial  tissues, 
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the  most  marked  change  being  a  great  increase  in  the 
connective  tissue. 

Theilhaber  has  carefully  described  an  abnormal  condi- 
tion in  the  mesometrium  which  lie  thinks  is  the  cause  of 
many  cases  of  endometritis.  This  change  is  chiefly  in 
the  muscle  fibres,  which  are  weakened,  and  for  this  rea- 
son there  are  not  the  usual  rhythmical  contraction  and 
dilatation  of  the  uterus  which  he  considers  to  be  always 
present  normally,  and  as  a  result  of  this  the  venous  cir- 
culation is  not  so  rapid  as  it  should  be,  and  there  result, 
naturally,  congestion  and  dilatation  of  the  venous  trunks 
in  the  uterine  wall.  He  considers  this  change  in  the 
muscle  fibres  due  to  too  rapid  growth,  to  degenerative 
changes  such  as  are  found  in  chlorosis,  or  to  fibroid 
•changes  such  as  occur  at  the  menopause.  This  theory 
at  least  accounts  in  a  plausible  manner  for  many  changes 
in  the  uterus  wliich  we  cannot  otherwise  e.xplain. 

To  recapitulate  briefly,  we  find,  in  the  acute  cases,  that 
the  etiological  factor  is  always  bacterial  in  its  nature.  In 
the  chronic  cases  the  condition  may  be  due  to  bacterial 
infection,  but  it  is  probably  more  frequently  the  result 
of  circulatory  distiu'bances,  or  of  subinvolution,  or  of 
some  abnormalitj-,  or  of  degenerative  changes  in  the  uter- 
ine muscle. 

Pathology. — In  the  acute  puerperal  metritis  there  is 
a  varj'ing  pathological  pictui-e  depending  upon  the  grade 
of  the  infection.  In  the  more  common  form,  in  which 
the  infection  has  not  extended  through  into  the  muscular 
walls,  we  find  the  superficial  portion  of  the  decidua  more 
or  less  completely  broken  down,  forming  a  disintegrated 
mass  in  which  are  seen  clumps  of  bacteria  and  an  occa- 
sional cell.  Beyond  these  are  still  recognizable  cells  be- 
tween which  lie  leucocytes  and  bacteria,  and  still  deeper 
in  the  tissues  is  a  wall  of  leucocytes  bej'ond  which  the 
bacteria  have  not  penetrated.  In  the  more  severe  grades 
there  is  a  more  decided  degree  of  necrosis  of  tissue,  and 
masses  of  leucocytes  are  seen,  instead  of  a  distinct  wall, 
while  scattered  through  the  tissue  are  bacteria  lying  in 
the  lymphatics  or  small  vessels,  these  being  the  foci  for 
the  abscesses  found  in  the  uterine  wall  in  the  later  stages. 
In  acute  septic  and  gonorrhoeal  metritis  we  sometimes 
find  much  the  same  changes  as  appear  in  the  puerperal 
■cases,  there  being  a  superficial  necrosis  of  the  mucous 
membrane  with  further  invasion  of  the  tissues  by  bac- 
teria. Masses  of  leucocytes  offer  a  barrier  to  this  inva- 
:sion,  although  this  is  not  necessarily  always  the  case, 
for  sometimes  small  abscesses  are  found  deep  in  the  uter- 
ine wall,  or  the  bacteria  may  extend  through  the  lym- 
phatics to  the  pelvic  connective  tissue  or  to  the  peritoneal 
surfaces.  In  less  sevei-e  grades  of  acute  metritis  we  do 
not  notice  such  necrosis  of  the  tissues,  but  find  evidences 
•of  the  acute  disease  in  the  filling  of  the  lumina  of  the 
glands  by  masses  of  bacteria  and  leucocytes,  and  by  the 
infiltration  of  the  subepithelial  connective  tissue  by  leuco- 
cytes and  newly  formed  round  cells.  In  these  cases  there 
may  be  some  infiltration  of  the  deeper  layers  of  muscle. 

In  the  chronic  forms  of  metritis  there  is  a  much  more 
varied  picture,  depending  upon  the  type  of  the  disease. 
The  interstitial  form  shows  chiefly  changes  in  the  con- 
nective tissue  between  the  glands,  this  tissue  giving  the 
impression  of  being  denser  and  firmer  than  normal,  due 
to  an  increase  of  connective  tissue  with  necessarily  a  con- 
comitant narrowing  of  the  glands.  On  careful  exami- 
nation this  increase  is  found  to  be  due  to  the  presence 
of  spindle-shaped  cells,  which  differentiate  themselves 
sharply  from  the  rather  lightly  staining  cells  of  the  nor- 
mal subepithelial  tissue.  In  the  glandular  forms  we 
find,  on  the  other  hand,  an  increase  in  the  number  of  the 
■epithelial  cells.  There  is  a  lengthening  of  the  glands 
and  they  become  extremely  tortuous,  with  a  lumen  much 
wider  than  is  normally  the  case,  while  the  interstitial  tis- 
sues show  no  change.  Finally,  we  may  have  a  combi- 
nation of  the  twc  forms  described  above,  in  which  there 
are  changes  both  in  the  interstitial  tissue  and  in  the 
glands,  giving  rise  to  another  type— endometritis  diffusa. 
Endometritis  exfoliativa  is  characterized  by  the  loosen- 
ing and  extrusion,  at  the  menstrual  period,  of  a  complete 
or  incomplete  cast  of  the  uterine  cavity,  this  cast  being 
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composed  of  the  mucous  membrane  and  the  underlying 
portions  of  the  connective  tissue. 

Endometritis  senilis  is  a  result  of  the  changed  uterine 
conditions  which  follow  the  menopause,  and  is  really  a 
slow  atrophy  of  the  mucosa  and  submucosa.  A  section 
through  the  uterine  wall  of  a  well-marked  case  of  this 
type  shows  either  an  absence  or  at  least  a  flattening  of 
the  epithelial  cells  which  are  cuboidal  in  shape.  There 
is  an  almost  complete  disappearance  of  the  glands,  and 
where  they  persist  there  is  often  an  occlusion  of  the 
outer  end,  and  a  cystic  enlargement  from  retention  of  the 
secretion.  The  submucosa  is  greatly  thinned  and  the 
mesometrium  is  made  up  chiefly  of  dense  connective  tis- 
sue which  has  slowly  taken  the  place  of  a  portion  of  the 
muscle. 

In  parenchymatous  metritis  the  most  marked  change 
takes  place  in  the  mesometrium,  though  the  endometrium 
is  always  involved  to  some  extent.  The  uterus  feels 
firmer  and  harder  than  normal,  and  on  section  connective- 
tissue  bands  are  seen  in  the  wall.  On  microscopic  ex- 
amination the  connective  tissue  is  found  to  have  extended 
between  the  muscle  bundles,  and  in  places  appears  to 
usurp  entirely  the  place  of  the  muscle.  The  vessels  are 
large,  especially  the  veins,  and  their  walls  are  thickened 
and  show  signs  of  arterio-sclerotic  change. 

Symptomatology. — The  symptoms  of  metritis  vary 
greatly,  according  to  the  variety  of  the  disease  which 
may  be  present.  Acute  puerperal  metritis  appears  usu- 
ally within  the  first  three  days  after  delivery.  As  a  rule 
it  is  ushered  in  by  a  chill  accompanied  by  a  sharp  rise  of 
temperature  and  an  accomiDanying  increase  in  the  rapid- 
ity of  the  pulse.  The  patient  feels  bad,  and  headache, 
with  perhaps  nausea  and  vomiting.  Is  complained  of. 
The  lochial  discharge  may  not  change  in  any  way,  though 
in  many  of  the  cases  it  is  lessened,  and  it  may  become 
more  serous  in  its  nature.  The  presence  or  absence  of 
odor  depends  upon  the  type  of  the  micro-organism  pres- 
ent or  upon  the  amount  of  tissue  destruction.  Pain  in 
cases  of  puerperal  metritis  is  not  a  marked  symptom, 
but  when  it  is  severe  it  should  always  cause  a  suspicion 
of  peritoneal  involvement.  The  course  of  such  a  case 
varies  in  accordance,  apparently,  with  the  virulence  of 
the  organism  present.  In  many  instances  there  is  a  di- 
rect extension  of  the  infection  to  other  tissues  of  the  body; 
with  death  in  the  course  of  a  few  days.  On  the  other 
hand,  instead  of  a  general  infection  we  may  find  a  severe 
local  infection  of  the  surrounding  tissues  with,  for  in- 
stance, local  peritonitis,  pelvic  cellulitis,  or  pelvic  phle- 
bitis. In  still  other  cases  the  leucocytes  are  able  to  cope 
with  the  infection  and  we  find  a  distinctly  local  point  of 
disease  in  the  uterine  wall,  this  being  surrounded  by  a 
wall  of  leucocytes  which  prevents  further  invasion  of 
the  tissues.  There  may  also  be  an  extension  of  the  dis- 
ease into  the  tubes. 

The  symptoms  of  acute  septic  metritis  are  apt  to  be 
hidden  by  the  frequent  occurrence  of  tubal  inflamma- 
tion, which  often  accompanies  it.  In  a  case  of  pure  me- 
tritis, however,  a  rise  of  temperature  may  be  looked  for 
soon  after  the  use  of  a  dirty  sound,  or,  if  the  inflamma- 
tion is  of  gonorrhosal  origin,  at  the  end  of  the  menstrual 
period.,  At  the  same  time  there  is  apt  to  be  a  profuse 
discharge,  rather  thin  and  purulent  in  character,  which 
possibly  causes  some  local  irritation.  Besides  this  there 
is  a  feeling  of  general  malaise,  the  patient  complains  of  an 
aclung  in  the  lower  abdomen,  and  there  is  a  sensation  of 
dragging  on  the  pelvic  viscera.  On  examining  such  a 
patient  the  abdomen  will  be  found  tense  in  the  lower 
zone,  tenderness  on  pressure  is  complained  of,  and  on 
vaginal  examination  the  uterus  is  found  somewhat  en- 
larged, soft,  and  very  tender  on  palpation,  the  least 
movement  of  the  uterus  between  the  hands  being  accom-  " 
panied  by  severe  pain.  If  the  speculum  is  introduced,  a 
tlun  purulent  discharge  will  be  noticed  welling  out  from 
the  cervix,  and  if  a  sound  is  passed  its  withdrawal  is  fol- 
lowed by  a  little  bloody  discharge. 

Metritis  desiccans  is  characterized  in  the  beginning  by 
the  same  group  of  symptoms  which  occur  in  puerperal 
metritis.    As  the  disease  progresses,  however,  the  dis- 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


inctrUIs. 
Metritis. 


charge  becomes  extremely  foul  in  odor,  is  of  a  dirty  yel- 
lowish or  brownish  color,  and  mixed  with  it  are  shreds 
and  irregular  pieces  of  the  uterine  wall  which  are  soft 
and  mushy  in  consistency. 

The  symptoms  of  the  chronic  forms  may  be  taken  up 
in  a  more  general  way,  though  in  most  of  them  one 
symptom  predominates. 

Pain. — This  is  a  symptom  which  is  present  in  most 
forms  of  metritis,  although  it  varies  greatly  in  char- 
acter. In  endometritis  exfoliativa  acute  pain  is  always 
present  during  the  menstrual  period  while  the  extrusion 
of  the  uterine  cast  is  going  on.  Acute  pain  is  also  one  of 
the  chief  symptoms  in  many  cases  of  interstitial  metritis, 
especially  at  the  menstrual  period.  On  the  other  hand, 
the  pain,  instead  of  being  sharp  in  character,  is  more  of  a 
dull  ache  located  deep  in  the  pelvis  or  referred  to  the 
lower  back  or  to  the  legs,  and  occurring  most  frequently 
at  the  menstrual  time,  though  it  may  appear  and  be 
most  severe  in  the  intermenstrual  epoch.  Finally,  some 
patients  do  not  experience  any  real  pain  but  complain  of 
a  feeling  of  weight  or  dragging  in  the  pelvis ;  the  sensa- 
sation,  as  they  describe  it,  is  as  if  the  pelvic  organs  were 
about  to  fall  out. 

Menstruation. — This  is  almost  always  changed  in  some 
way.  Most  frequently  it  is  increased  in  amount,  both 
the  time  during  which  the  flow  is  present  being  pro- 
longed and  the  amount  of  flow  increased.  There  is  fre- 
quentlj%  also,  some  irregularit}''  in  the  occurrence  of  the 
flow,  the  intervals  between  being  usually  shortened. 
This  is  true  especially  in  the  glandular  forms  of  the  dis- 
ease or  when  the  uterus  Is  displaced  backward.  In  the 
later  stages,  on  the  other  hand,  there  is  often  a  lessening 
of  the  menstrual  flow  with  an  increase  in  the  length  of 
the  intermenstrual  period. 

Discharge. — Some  discharge  is  almost  invariably  pres- 
ent in  chronic  metritis,  though  it  is  often  masked  by  the 
discharge  of  a  coincident  ceivical  disease.  The  charac- 
teristic uterine  discharge  is  thin,  sero-purulent,  or  pos- 
,sibly  blood-stained,  and  when  the  cervix  is  normal  it  may 
be  noticed  oozing  out  of  the  uterine  canal.  This  dis- 
charge varies  greatly  in  amount,  sometimes  being  so  free 
as  to  cause  the  patient  much  discomfort,  while  at  other 
times  it  is  so  slight  in  amount  as  to  be  hardly  noticeable ; 
in  fact,  in  some  cases  its  existence  can  be  ascertained 
only  by  careful  examination. 

General  Symptoms.— Besides  these  local  symptoms  of 
metritis  there  are  numberless  others  of  which  the  patients 
complain.  Some  have  violent  occipital  or  vertical  head- 
aches, while  others  have  vertigo  or  other  nervous  mani- 
festations such  as  local  anaesthesia  or  hyperaesthesia. 
The  digestive  tract  is  often  involved,  there  being  loss  of 
appetite,  slow  digestion,  intestinal  flatus,  or  troublesome 
constipation.  Anaemia  is  a  common  symptom  and  witii 
it  are  frequently  noticed  cardiac  palpitation,  swelling  of 
the  ankles,  or  possibly  dyspnoea  on  exertion,  etc. 

Diagnosis.— In  a  great  majority  of  the  cases  the  diag- 
nosis is  comparatively  a  simple  matter,  being  based  on 
the  subjective  symptoms  and  the  result  of  the  examina- 
tion the  dull,  aching  sensation  in  the  pelvis  and  back, 
with  perhaps  acute  attacks  of  pain  during  the  menstrual 
period,  the  uterine  discharge  differentiated  from  that 
coming  from  the  cervix  by  its  thin,  watery  character, 
the  menstrual  disturbances,  and  the  general  symptoms 
such  as  headache,  etc.,  while  not  pathognomonic  are,  at 
least,  when  found  together,  very  suggestive.  It  m 
addition  to  these  it  is  found,  as  a  result  of  bimanual  ex- 
amination, that  there  is  enlargement  or  some  change  m 
the  shape  of  the  uterus,  with  uterine  tenderness  on  palpa- 
tion, and  possibly  slight  bleeding,  or  acute  pam  it  the 
uterine  sound  be  passed,  we  have  a  symptom  complex 
which  in  most  cases  admits  of  but  little  question.  Ihe 
difficult  cases  to  diagnose  are  those  in  which  one  symp- 
tom alone  is  present  or  in  which  one  symptom  is  so 
marked  as  to  mask  all  the  others.  Among  these  stand 
for  instance,  the  cases  of  glandular  endometritis  mwnicn 
the  only  symptom  is  profuse  bleeding,  and  which  must 
be  differentiated  from  adeno-carcinoma  of  the  uterine 
body,  or  from  an  intra-uterine  polyp  or  small  myoma. 
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This  can  be  done  only  by  removing,  for  microscopic  ex- 
amination, some  of  the  uterine  mucosa.  Another  illustra- 
tion is  the  "endometritis hysterica"  of  Vedeler,  in  which 
the  only  symptom  is  acute  pain  in  the  pelvis,  which  might 
be  taken,  on  hasty  examination,  for  inflammatory  disease 
of  the  tubes  or  pelvic  peritoneum,  and  which  can  be  diag- 
nosed only  by  a  careful  examination.of  the  uterine  cavity 
with  a  sound,  demonstrating  the  existence  of  local  tender 
points  in  the  uterine  wall.  Finally,  the  possible  presence 
of  tuberculosis  of  the  endometrium  must  always  be 
borne  in  mind  in  making  a  diagnosis  of  metritis,  as  the 
symptoms  of  tuberculous  disease  here  are  always  those 
found  in  other  forms  of  metritis,  and  it  is  by  the  curette 
alone  that  we  are  able  in  many  cases  to  decide  whether 
or  not  tuberculosis  is  present. 

Treatment. — Prophylaxis. — As  has  been  seen,  in  con- 
sidering the  etiology,  many  cases  of  metritis  are  due  to 
faulty  involution  of  the  uterus  after  delivery  at  term,  or 
after  a  miscarriage,  to  displacement  of  the  uterus  or  to  dis- 
ease of  the  cervix,  to  too  frequent  pregnancies,  or  to  a 
markedly  lowered  condition  of  the  general  health ;  and  if 
those  factors  were  more  carefully  borne  in  mind  by  the 
general  practitioner  fewer  cases  of  metritis  would  need 
later  treatment.  It  is  certainly  easy  to  advise  our  patients 
to  remain  in  bed  after  delivery  or  after  a  miscarriage  longer 
than  is  usually  done,  and  it  is  our  duty  to  insist  on  this 
when  the  uterus  is  slow  in  returning  to  its  normal  size  or 
when  a  bloody  discharge  lasts  longer  than  is  usual,  Many 
displacements  may  be  corrected  by  properly  fitted  pes- 
saries, congestions  or  erosions  of  the  cervix  relieved  by 
hot  douches  or  other  local  measures,  and  advice  given 
against  the  too  frequent  pregnancies  which  are  so  often 
seen. 

Qeneral  Treatment. — As  the  general  health  in  most  pa- 
tients suffering  from  metritis  is  below  par,  much  may  be 
done  by  general  treatment  to  relieve  them.  Many  are 
anaamic,  either  as  a  result  of  profuse  bleeding  or  because 
of  the  lowered  general  tone,  and  great  benefit  often  fol- 
lows the  use  of  some  easily  assimilable  form  of  iron,  as, 
for  instance,  one  or  more  of  the  Bland's  pills  two  or  three 
times  a  day  after  meals,  or,  if  this  be  not  well  borne,  one 
of  the  albuminate  of  iron  preparations  is  often  satisfac- 
tory. The  digestive  troubles  can  be  relieved  by  a  care- 
fully selected  dietary,  one  of  the  simple  bitter  tonics  being 
administered  before  the  principal  meals.  The  bowels  are 
to  be  regulated  by  a  proper  selection  of  foods,  or  by  one 
of  the  milder  cathartics  taken  regularly  for  a  time — as, 
for  instance,  small  doses  of  the  fluid  extract  of  cascara 
sagrada,  or  one  of  the  pills  containing  aloin,  strychnine, 
and  belladonna,  with  perhaps  cascara  or  ipecac  added. 
In  addition  to  this,  regular  exercise  is  advisable,  spending 
part  of  the  day  in  the  open  air,  with  regular  habits  as 
regards  rest,  the  time  of  meals,  and  the  time  of  the  bowel 
movements. 

Local  Treatment.— ks  a  rule  the  first  thing  used  is  the 
time-honored  tampon,  and  fortunately  its  use  is  often 
followed  by  relief  if  it  be  applied  in  properly  selected 
cases,  and  especially  if  it  be  used  in  conjunction  with  hot 
douches.  The  cases  in  which  the  tampon  is  of  the  most 
service  are  those  of  interstitial  endometritis  and  paren- 
chymatous metritis.  In  these  cases  we  have  a  large,  heavy 
uterus,  often  somewhat  displaced  or  tender  on  pressure, 
with  possibly  in  addition  a  cervical  erosion,  or  a  large 
hypertrophied  cervix.  The  tampon  is  made  either  of 
cotton  or  of  lamb's  wool,  and  is  soaked  in  boroglyceride, 
or,  as  is  sometimes  advised,  in  a  ten-per-cent.  glycerin- 
ichthyol  mixture.  It  is  then  carefully  packed  up  against 
the  cervix  and  into  the  vaginal  fornices  through  a  bivalve 
speculum.  The  tampon  has  a  cord  attached  to  it  by 
which  it  may  be  withdrawn  by  the  patient,  and  direc- 
tions are  given  that  it  be  removed  at  the  end  of  twenty- 
four  hours  and  a  hot  douche  taken.  These  tampons  are 
generally  introduced  two  or  three  times  a  week,  and  in  the 
interval  the  patient  is  advised  to  use  a  hot  douche  twice 
or  three  times  during  the  twenty -four  hours.  Explicit 
directions  must  be  given  as  to  how  the  douches  are  to  be 
used,  as  otherwise  many  patients  will  content  themselves 
with' sitting  over  a  vessel  and  forcing  the  water  into  the 
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vagina,  allowing  it  to  run  out  immediately  rather  than  to 
take  the  trouble  of  using  it  while  in  a  recumbent  posture. 

Applications  of  various  caustic  oi'  antiseptic  substances 
to  the  uterine  cavity  were  formerly  much  used,  and  the 
chloride  of  zinc  and  other  like  substances  were  applied 
in  solution  by  means  of  cotton  wrapped  on  an  applicator, 
or  by  injecting  it  into  the  uterine  cavity  with  a  long- 
spouted  syringe.  This  treatment  is  still  sometimes  ad- 
vised, but  it  is  unsatisfactory  and  may  be  dangerous, 
and,  as  a  general  rule,  it  has  fallen  into  disrepute  of  late 
years. 

Dilatation  of  the  cervical  canal  and  curetting  of  the 
uterine  cavity  probably  constitute  the  most  satisfactory 
method  of  treating  metritis,  the  object  being  to  remove 
the  diseased  mucous  membrane  and  bring  about  a  regen- 
eration of  this  tissue,  while  at  the  same  time  the  patient 
gets  the  good  effect  of  an  enforced  rest  in  bed  and  the  best 
chance  is  given  for  uterine  involution  to  take  place.  Cu- 
retting should  always  be  carried  out  with  all  proper  anti- 
septic precautions,  and  the  operation  is  much  more  easily 
and  satisfactorily  performed  with  the  patient  under  gen- 
eral ana3sthesia.  As  a  rule,  packing  of  the  uterine  cavity 
after  curetting  is  advised  against,  and  it  should  be  an  in- 
flexible rule  that  such  patients  remain  in  bed  for  at  least 
a  week  after  the  operation.  Curetting  may  be  performed 
at  any  time  during  the  month,  but,  if  it  be  practicable, 
the  best  time  is  about  a  week  after  the  end  of  the  men- 
strual period. 

Another  recent  addition  to  our  means  of  treating  this 
disease  is  the  local  use  of  superheated  steam,  the  method 
being  known  as  atmokausis.  This  is  carried  out  by  in- 
troducing into  the  uterine  cavity  a  suitably  insulated 
tube  connected  with  the  proper  form  of  kettle  in  which 
water  is  boiling.  The  steam  is  allowed  to  come  into  con- 
tact with  the  tissues  for  a  varying  length  of  time,  depend- 
ing upon  the  effect  to  be  produced.  It  is,  however,  a 
dangerous  method  and,  unless  it  is  used  under  skilled 
directions,  much  harm  may  follow. 

Finally,  in  some  extreme  cases  of  glandular  endometri- 
tis in  wiiieh  curetting  has  given  only  temporary  relief, 
and  in  which  the  patients  are  almost  exsanguinated  by 
the  constantly  occurring  hemorrhages,  removal  of  the 
uterus  is  the  only  means  at  our  command  for  definitely 
controlling  the  symptoms.  This  should,  however,  be  done 
only  as  a  last  resort  when  all  other  forms  of  treatment 
have  been  exhausted  without  relief  to  the  patient. 

Otto  Cr.  Ramsay. 

METRORRHAGIA.— The  ordinary  or  customary  dis- 
charge of  blood  from  the  womb  at  the  menstrual  period 
is  the  point  of  departure,  so  to  speak,  from  which  this 
term  originates.  Just  where  to  draw  the  line  is  difficult 
because  the  term  is  a  relative  one.  What  is  ordinary  and 
not  e.vcessive  for  one  woman  may  be  extraordinary  and 
excessive  for  another.  Any  hemorrhage  from  the  womb, 
be  the  quantity  large  or  small,  which  depletes  the  wom- 
an's vital  force  may  be  regarded  as  metrorrhagia.  The 
term  menorrhagia  is  often  used  when  this  excessive  loss 
occurs  in  connection  with  the  monthly  flow. 

Metrorrhagia  may  therefore  be  regarded  as  a  hemor- 
rhage from  the  womb,  excessive  in  quantity,  occurring 
at  no  definite  time,  of  no  definite  duration,  and  due  to  a 
variety  of  causes. 

Conditions  which  favor  or  cause  such  a  hemorrhage  are 
relaxation  of  the  uterine  structures,  hypertrophy  of  the 
uterine  mucosa,  malignant  degeneration  of  the  uterus, 
repeated  congestion  of  the  pelvic  circulation,  especially 
if  the  blood  tension  is  high  or  the  vascular  walls  are 
weak  or  friable. 

1.  Relaxation  of  the  Uterine  Structures. — Such  a  con- 
dition may  signify  merely  a  relaxed  state  of  the  uterine 
muscle,  or  relaxation  of  the  mucosa  as  well.  After  a  pro- 
longed and  severe  parturition— especially  if  there  has 
been  uterine  inertia  during  parturition,  or  if  the  patient 
has  been  kept  under  the  influence  of  an  ansBsthetic  for  an 
unusually  long  time— the  uterus  frequently  remains  re- 
laxed, the  great  uterine  sinuses  remain  unclosed,  and  the 
blood  may  pour  forth  in  a  mighty  current.    This  is  com- 
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monly  termed  post-partum  hemorrhage.  It  is  a  true 
metrorrhagia.  The  relaxed  and  flabby  condition  is  often 
present  in  weak  and  ansemic  women  or  in  those  who  are 
suffering  with  serious  disease,  such  as  Bright's  disease 
of  the  kidneys  or  tuberculosis.  In  such  cases  the  hemor- 
rhages are  frequently  profuse  and  of  long  dui'ation.  They 
may  occur  with  the  monthly  period  or  during  the  inter- 
val and  should  be  regarded  with  great  seriousness,  for 
such  women  cannot  well  sustain  such  losses  of  the  vital 
fluid. 

The  treatment  which  I  have  found  most  effective  for 
the  first  class  of  cases  is  the  tamponade  of  the  uterus  in 
the  presence  of  the  hemorrhage.  Other  measures  need 
not  be  discussed,  for  with  me,  at  least,  they  have  proved 
distinctly  inferior  to  the  tampon.  My  plan  is  to  draw 
the  uterus  down  to  the  vulva  with  a  volsella  firmly  fixed 
in  the  anterior  lip  of  the  cervix,  and  then  to  carry  suc- 
cessive portions  of  a  long  strip  of  aseptic  gauze,  twa 
inches  wide,  quite  to  the  fundus,  with  long  narrow  dress- 
ing forceps,  until  the  cavity  is  fairly  well  filled,  at  the 
same  time  compressing  the  uterus  with  the  left  hand 
through  the  abdominal  wall.  In  my  hands  this  ha» 
several  times  proved  efficient  after  other  measures  had 
failed.  The  same  treatment  is  equally  suitable  for  the 
profuse  hemorrhage  which  often  follows  abortion.  For 
the  second  class  of  cases  one  must  first  improve  the  gen- 
eral condition  with  iron,  strychnine,  and  an  abundance 
of  food.  In  the  intervals  between  the  bleedings  one  may 
apply  Churchill's  tincture  of  iodine,  or  the  nitrate  of  sil- 
ver, four  drachms  to  the  ounce  of  water,  to  the  endome- 
trium every  other  day,  and  should  such  treatment  be  in- 
effective after  a  few  weeks  of  trial,  one  may  dilate  the 
uterus  and  curette  the  endometrium..  It  may  not  be  pos- 
sible or  desirable  to  scrape  away  much  of  the  uterine 
mucosa,  but  the  effect  of  the  operation  will  be  to  stimu- 
late the  organ  to  contraction.  The  operation  should  be 
repeated  if  a  single  scraping  proves  insuiflcient.  Some 
of  the  cases  of  profuse  hemorrhage  during  the  menopause 
are  successfully  treated  by  this  method.  The  uterus  is. 
then  tamponed,  but  not  too  firmly,  the  tampon  being- 
retained  for  two  days. 

2.  Hypertrophy  of  the  Uterine  Mucosa. — The  metror- 
rhagia which  results  from  this  cause  may  consist  either 
of  a  continual  dripping  which  requires  the  constant  use 
of  a  napkin,  or  of  a  more  or  less  profuse  flowing  which 
ceases  only  when  the  patient  is  exhausted  or  when  the 
uterus  is  filled  with  a  clot.  The  hypertrophied  tissue  is- 
usually  of  rapid  growth,  contains  an  abundance  of  ves- 
sels, and  breaks  down  readily.  After  it  has  broken  down 
it  is  quickly  renewed  only  to  break  down  again  and  be 
accompanied  by  another  hemorrhage.  Such  a  condition, 
frequently  follows  parturition  at  term,  or  abortion,  espe- 
cially if  the  entire  product  of  conception  were  not  ex- 
pelled or  removed.  It  also  results  from  gonorrhoea  which 
may  have  invaded  the  endometrium,  from  the  presence 
of  fibrornyomata  within  the  uterine  muscle,  especially 
when  their  development  is  toward  the  endometrium  rather 
than  toward  the  peritoneum,  and  it  not  infrequently  is; 
one  of  the  phenomena  which  accompany  the  menopause. 
The  treatment  in  all  these  conditions  is'the  same,  for  the 
pathological  significance  is  the  same  in  all.  To  attempt 
to  relieve  the  hemorrhage  by  the  internal  use  of  drugs  is  fu- 
tile and  an  unreasonable  waste  of  time.  Even  the  use  of 
astringent  or  caustic  applications  to  the  endometrium  is  of 
doubtful  value,  and  in  most  cases  will  only  prove  disap- 
pointing and  unsuccessful.  The  only  excuse  for  such 
treatment  would  be  the  unwillingness  of  the  patient  to 
submit  at  once  to  the  operative  method.  This  consists 
in  the  careful  and  sufficient  dilatation  of  the  uterine  canal 
and  the  removal,  with  a  sharp  curette,  of  the  entire  hy 
pertrophied  mucous  membrane.  The  uterine  cavity  fa 
then  tamponed  with  aseptic  gauze  which  may  usually  be 
retained  for  two  days.  In  almost  all  cases  the  result  of 
this  operation  will  be  the  immediate  cessation  of  the 
hemorrhage,  and  very  frequently  the  cure  will  be  a  per- 
manent one.  If,  however,  the  cause  of  the  bleeding  is  a 
flbrorayoma  the  bleeding  will  probably  recur,  and  it  may 
be  necessary  to  remove  the  tumor  to  produce  a  permanent 
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result.     A  repetition  of  tlie  operation  is  also  frequently 
required  in  connection  with  the  menopause. 

3.  Malignant  Degeneration  of  the  Uterus.— Any  toim  of 
malignant  degeneration  of  the  uterus  is  likely  to  be  ac- 
companied by  metrorrhagia.  In  the  case  of  sarcoma 
the  bleeding  is  not  so  frequent  and  may  not  be  so  pro- 
fuse as  in  that  of  carcinoma.  Whether  carcinoma  be 
limited  to  the  cervix  or  to  the  corpus,  or  involve  both 
parts  of  the  organ,  hemorrhage  will  invariably  occur. 
It  may  occur  as  a  result  of  great  emotion  or  excitement ; 
it  often  occurs  after  coitus.  The  slightest  disturbance 
of  the  friable  tissue  of  the  cancerous  uterus  causes  bleed- 
ing which  may  be  very  difficult  to  arrest.  If  the  diseased 
tissue  is  not  disturbed  in  any  way  there  will  be  a  periodi- 
cal disintegration  and  breaking  down  of  such  tissue, 
accompanied  by  profuse  hemorrhage.  The  hemorrhage 
usually  comes  with  a  gush  and  continues  until  the  patient 
is  exhausted,  until  a  sufficiently  large  clot  is  formed,  or 
until  it  is  arrested  by  mechanical  means.  The  treatment 
of  such  hemorrhages  is  of  course  only  palliative,  in  so 
far  as  the  disease  which  causes  them  is  concerned.  For 
the  immediate  arrest  of  the  bleeding,  pledgets  of  cotton 
wool  saturated  with  a  solution  of  alum  or  of  persulphate 
of  iron  should  be  carefully  introduced,  one  after  the 
other,  into  the  vagina,  until  that  cavity  is  firmly  packed. 
This  packing  may  be  left  undisturbed  for  twenty-four 
hours,  and  then,  if  the  bleeding  recurs  wlien  it  is  re- 
moved, the  same  procedure  should  be  repeated.  As 
soon  as  possible  it  is  desirable  that  tlie  diseased  tissue 
should  all  be  scraped  away  with  the  sliarp  curette  and  a 
tampon  introduced  like  that  which  has  been  described. 
Such  an  operation  is  usually  followed  by  relief  from 
hemorrhage,  perhaps  for  weeks  or  even  months. 

4.  Repeated  Congestion  of  the  Pelvic  Circulation.  Hem- 
orrhage from  this  cause  is  of  frequent  occurrence,  and 
there  may  or  may  not  be  any  apparent  hypertrophy  of 
the  uterine  mucosa.  It  may  be  the  result  of  excessive 
sexual  indulgence,  of  great  emotion  or  excitement,  of 
sudden  removal  to  a  great  altitude  where  the  atmos- 
pheric pressure  is  decidedly  lower  than  the  pressure 
within  the  blood-vessels,  or  of  unusual  blood  tension 
from  a  variety  of  causes  at  the  time  of  the  monthly  flow. 
I  have  frequently  seen  this  variety  of  metrorrhagia  in 
prostitutes  and  I  beheve  that  it  is  very  common  with 
them,  especially  if  they  are  also  suffering  with  disease  of 
the  tubes  and  ovaries,  to  which  they  are  very  susceptible. 
Hysterical  women  or  women  who  experience  great  ca- 
lamities or  catastrophes  are  sometimes  sufferers  from  this 
form  of  hemorrhage.  Women  who  remove  their  resi- 
dence from  the  sea  level  to  an  altitude  of  six  thousand 
feet  or  more  are  frequently  troubled  with  metrorrhagia 
until  they  become  accustomed  to  their  new  surroundings, 
even  though  tliey  may  be  in  ordinary  health  in  all  ot.her 
respects.  Those  who  suffer  from  this  cause  at  the  time 
of  the  monthly  flow  may  not  present  any  lesion  which  is 
discoverable  as  a  cause.  Metrorrhagia  sometimes  occurs 
upon  the  approach  of  the  menopause.  The  condition 
will  usually  yield  quite  readily  to  treatment.  It  is  hardly 
necessary  to  say  that  if  the  cause  is  excessive  coitus  such 
excess  should  cease.  Those  who  reside  in  high  altitudes 
should  change  their  residence  if  the  bleeding  does  not 

■  cease  after  a  few  months.  The  hysterical  and  emotional 
must  learn  self-control,  and  if  the  blood  tension  is  exces- 
sive a  course  of  treatment  with  the  bromides  must  be  en- 
tered upon.  In  some  cases  it  may  be  desirable  to  make 
applications  of  iodine  or  carbolic  acid  or  persulphate  ot 
iron  to  the  endometrium,  and  if  this  does  not  avail  it  will 
be  necessary  to  dilate  the  uterine  canal  and  curette  the 
endometrium.  For  the  immediate  treatment  of  the  hem- 
orrhage the  tamponade  of  the  vagina  after  the  manner 
which  has  been  described  will  usually  prove  effective. 

Andrew  F.  Currier. 

MEXICO.— This  great  southern  portion  of  North 
America,  extending  over  seventeen  degrees  of  latitude 
and  thirty  of  longitude,  is  comprehended  between  the 
United  States  and  Central  America  on  the  north  and 
south,  and  the  Pacific  Ocean  and  the  Gulf  of  Mexico  on 


the  east  and  west.  It  is  1,950  miles  long  and  750  wide 
in  the  widest  part,  and  140  in  the  narrowest.  It  lias  an 
area  of  767,005  square  miles,  and  almost  equals  Great 
Britain  and  Ireland,  France,  Germany,  and  Austria-Hun- 
gary together.  Mexico  is  a  republic  (largely  modelled  on 
that  of  the  United  States)  containing  twenty-seven  states 
and  one  federal  district.  Its  population  is  13,545,463. 
It  consists  principally  of  an  immense  tableland  or  pla- 
teau, averaging  8,000  feet  in  height  at  the  soutliern  por- 
tion in  the  states  of  Mexico  and  Puebla,  and  tlience 
northward  it  falls  in  height  to  3,600  feet  at  El  Paso  Del 
Norte.  The  boundaries  of  this  plateau  are  formed  by 
the  Sierra  Madre — an  almost  unbroken  chain — on  the 
west;  and  on  the  east,  parallel  to  the  Gulf  Coast  and 
from  ten  to  one  hundred  miles  from  it,  by  the  Sierras  of  the 
east,  forming  more  a  series  of  groups  than  a  connected 
range.  There  are  also  short  cross  ridges  which  break 
up  the  surface,  the  principal  one  being  the  Cordillera  de 
Anahuac.  Outside  of  these  mountain  boundaries  the 
land  slopes  to  the  Gulf  and  to  the  Pacific,  quite  gradually 
on  the  east,  while  on  the  Pacific  side  the  Cordillera  runs 
on  the  whole  very  near  the  coast,  leaving  a  very  narrow 
strip  of  land  between  the  same  and  the  sea.  "  All  cli- 
mates," as  Hann  remarks,  "are  represented  in  Mexico — 
the  liot,  damp  climate  of  the  tropics,  as  well  as  the  hot 
dry  desert  climate  of  the  lowlands.  The  temperate  cli- 
mate of  the  medium  elevations,  and  the  climate  of  the 
region  of  eternal  snows  on  the  highest  mountain  peaks. " 
This  relief  of  the  land — its  varj'ing  elevation — rather  than 
the  latitude,  determines  the  diversity  of  the  climate. 

Three  different  climatic  zones  are  distinguished.  First, 
the  warm — Tierra  Galiente — up  toabout  3,000  feet.  This 
is  considered  a  hot,  damp,  unwholesome  region  as  a 
whole,  especially  the  low  marshy  Gulf  coast,  where  va- 
rious diseases  are  prevalent — malaria,  yellow  fever,  dys- 
entery, and  others.  The  temperature  varies  from  77°  to 
83°  F. ;  it  seldom  falls  below  60°  and  often  rises  to  100° 
or  more.  In  the  coast  valleys,  however,  at  an  altitude  of 
from  500  to  3,000  feet,  the  climatic  conditions  are  im- 
proved, and  malaria  is  much  less  prevalent.  These  val- 
leys "  blossom  "  throughout  the  year  and  are  well  shel- 
tered by  the  mountains,  so  that  neither  extreme  heat  nor 
uncomfortable  cold  prevails.  At  Vera  Cruz,  one  of  the 
principal  ports  on  the  Gulf,  yellow  fever  is  exceedingly 
prevalent,  and  Wells  refers  to  the  great  mortality  of 
American  consuls  there  ("Mexico,"  David  A.  Wells). 
Second,  the  temperate  zone — Tierra  Templada — embracing 
territory  from  3,000  to  5,000  or  6,000  feet  in  altitude. 
The  climate  in  this  region  is  that  of  continual  spring,  the 
mean  annual  temperature  being  63°  to  70°  F.,  varying 
but  a  few  degrees  during  the  season.  This  zone  em- 
braces all  the  higher  terraces  and  portions  of  the  central 
plateau.  "  The  zone  of  temperate  lands,  oceanic  slopes," 
says  Romero  ("Geographical  and  Statistical  Notes  on 
Mexico,"  M.  Romero,  1898),  "enjoys  an  everlasting  spring, 
being  exposed  neither  to  severe  winter  nor  to  intoler- 
able summer  heats ;  in  every  glen  flows  a  rippling  stream ; 
every  human  abode  is  embowered  in  leafy  vegetation,  and 
here  the  native  plants  are  intermingled  with  those  of  Eu- 
rope and  Africa.  Each  traveller  in  his  turn  describes  the 
valley  in  which  he  has  tarried  longest  as  the  loveliest  in 
the  world ;  nowhere  else  do  the  snowy  crests  or  smoking 
volcanic  cones  rise  in  more  imposing  grandeur  above  the 
surrounding  sea  of  verdure  all  carpeted  with  the  bright- 
est flowers. "  Chihuahua,  elevation  about  4, 500  feet,  may 
be  taken  as  a  type  of  the  climate  of  the  central  plateau 
lying  in  this  zone.  The  coldest  months  are  from  Novem- 
ber to  February,  and  the  hottest  from  May  to  August. 
The  summer  climate  is  very  agreeable  and  the  air  cool 
and  bracing.  According  to  Hinsdale  ("A  System  of 
Physiological  Therapeutics,  Climatology,  Health  Re- 
sorts," vol.  iv.,  book  ii.,  p.  319),  yellow  fever,  dysentery, 
and  diarrhoea  are  frequent  causes  of  death  in  this  zone, 
while,  on  the  contrary,  it  is  stated  in  the  article  on  Mexico 
in  the  Encyclopedia  Britannica,  that  endemic  fevers  cease 
altogether  at  an  elevation  of  3, 700  and  3, 800  feet.  Third, 
the  cold  zont— Tierra  J?'na— embracing  territory  of  an 
elevation  of  from  5,000  or  6,000  to  8,000  and  9,000  feet. 
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This  zone  includes  all  the  higher  regions  of  tlie  central 
plateau,  and  Zacatecas  is  the  gateway  to  it  from  the 
north.  In  this  zone  (cold)  are  situated  some  of  the  most 
important  cities  of  Mexico,  such  as  Aguas  Calientes,  San 
Luis  Potosi,  Leon,  Lagos,  Silio,  Queretaro,  Guadalajara, 
and  Mexico  City.  The  mean  average  annual  temperature 
is  from  59°  to  63°  F.,  and  the  rainfall  is  about  five  times 
less  than  in  the  temperate  zone.  It  is  in  this  cold  zone 
that  the  most  favorable  climatic  conditions  exist  for 
the  open-air  treatment  of  tuberculosis,  if  one  were  sure 
of  obtaining  good  accommodations,  good  food,  and  effi- 
cient medical  service.  "  In  this  higher  plateau,  the  cli- 
mate," says  Squires  {Medical  Record,  1897,  vol.  lii.,  p. 
782),  "  Is  ail  ideal  one  both  winter  and  summer,  and  is 
Tendered  even  and  temperate  by  the  shelter  afforded  by 
the  mountains  from  the  winds  and  storms.  December 
and  January  are  the  coldest  months,  but  the  thermometer 
rarely  reaches  freezing.  The  days  arc  delightful,  and 
every  day  is  clear  and  bright,  and  flowers  are  in  bloom." 
"If  possible,"  continues  Squires,  "the  summer  climate  on 
this  plateau  is  superior  to  that  of  winter;  rain  begins  in 
June  and  continues  until  October.  (Soutli  of  latitude 
28°  N.  there  are  but  two  seasons,  the  rainy  and  dry.) 
It  rarely  rains,  however,  more  than  two  or  three  hours  a 
day,  in  the  afternoon.  At  this  season  the  vegetation  is 
luxuriant.  The  nights  are  always  cool."  Squires  thus 
describes  a  day  during  the  rainy  season ; 

"One  is  awakened  in  the  morning  by  the  sunshine 
pouring  into  his  room.  The  birds  in  the  patio  of  the 
hotel  as  well  as  those  in  tlie  gardens  are  singing.  The 
fragrance  of  the  moist  ground  and  flowers  comes  into  the 
open  window  with  the  sunshine,  and  aside  from  the  clear 
moist  air  one  would  not  realize  that  it  had  rained  the  day 
before  and  that  it  was  a  morning  in  the  height  of  the 
rainy  season.  It  seems  too  beautiful  to  remain  longer  in 
the  house,  and  one  is  soon  up  and  out  into  the  bright 
sunlight.  The  sky  is  cloudless  except  for  a  little  bunch 
of  clouds  near  the  horizon,  and  as  the  day  wears  on  this 
grows  larger,  until  by  three  or  four  o'clock  in  the  after- 
noon the  sun  is  hidden  and  the  rain  commences.  Shower 
follows  shower  for  two  or  three  hours,  and  then  the  clouds 
disappear,  and  by  seven  in  the  evening  the  streets  are 
dry,  the  moon  shines  out,  and  then  the  population  of  the 
town  comes  to  take  a  walk  and  sit  on  the  plaza,  and  lis- 
ten to  the  music.  One  can  stay  there  until  midnight  if 
he  chooses  without  fear  of  cold  or  catarrh." 

The  following  table  gives  some  of  the  principal  climatic 
data  of  various  points  in  this  region  as  well  as  of  Monterey 
in  the  warm  zone,  and  of  Jalapa  and  Oaxaca  in  the  tem- 
perate : 


low  humidity,  small  precipitation,  and  an  equable,  mild 
temperature  with  comparatively  small  variation  through- 
out the  year.  There  are  also  absence  of  snow,  and  protec- 
tion from  wind  and  dust.  Naturally,  then,  such  a  climate 
should  be  well  adapted  for  the  open-air  treatment  of  suit- 
able cases  of  pulmonary  tuberculosis,  if  one  were  sure  of 
proper  accommodations  and  food  and  efiicient  medical 
service.  When  these  are  assured,  this  region  would 
seem  destined  to  become  a  great  and  popular  health  re- 
sort. Perhaps,  however,  its  greatest  value  will  be  in 
offering  a  permanent  residence  to  those  who  are  phthisi- 
cally  Inclined,  or  who  for  any  reason  cannot  comfortably 
endure  the  rigorous  climate  of  the  North  with  its  indoor 
life.  The  opportunities  for  business  or  life  on  the  land 
appear  to  be  increasing  with  the  development  of  the 
country  under  President  Diaz. 

According  to  Squires  (loc.  eit.)  asthmatics  find  relief  in 
this  climate,  and  those  affected  with  Bright's  disease, 
without  cardiac  complications,  experience  some  relief 
from  tlie  disease.  It  is  favorable  also  for  neurasthenia 
and  insomnia.  Those  suffering  from  organic  heart  dis- 
ease should  not  visit  this  or  any  other  elevated  region. 
The  invalid  should  exercise  here  the  precaution  necessary 
in  approaching  all  elevated  regions,  namely,  to  make  the 
ascent  gradually  and  refrain  from  violent  exercise  for 
some  days  until  the  circulation  recovers  its  equilibrium. 

The  vegetation  of  Mexico  is  extraordinary  as  regards 
both  its  variety  and  its  luxuriance.  Tropical,  semi-tropi- 
cal, and  the  temperate-zone  products  are  found  at  the 
varying  elevations.  In  the  so-called  "  paradise  "  of  Mexi- 
co, the  temperate-zone  region,  especially  on  the  terrace 
facing  the  gulf,  "a  wealth  of  semi-tropical  vegetation  "  is 
found.  "  No  country  in  the  world  shows  so  many  vari- 
ations in  the  aspect  of  plant  life  as  Mexico  "  ("  The  Uni- 
versal Encyclopeedia ").  "  The  tropical  flora  invades 
many  parts  of  the  terrace  lands  and  even  of  the  plateaus 
to  heights  of  4,000  and  5,000  feet."  To  enumerate  some 
of  the  plants  and  fruits — there  are  the  orange,  lemon, 
olive,  mango,  pomegranate,  pineapple,  banana,  ginger, 
coffee  plant,  cotton,  sugar  cane,  india-rubber  tree,  cocoa, 
almond,  rice,  vine,  maize,  wheat,  tobacco,  yucca,  an  end- 
less variety  of  the  cactus  family,  the  palm,  the  maguey 
from  which  pulque  is  made,  the  cypress,  oak,  pine,  fir, 
and  cedar,  and  an  infinite  variety  of  plants  and  flowers. 
There  are  one  hundred  and  fourteen  different  species  of 
building  timber  and  cabinet  wood,  and  flfty-nine  classi- 
fied species  of  medicinal  plants. 

A  short  description  will  now  be  given  of  some  of  the 
more  important  places  of  resort  in  the  plateau. 

Gity  of  Mexico :  (elevation  7,473  feet;  population  347,- 


Mbtborological    Observations   (Annual   Averages).      (Taken   in    Various    Cities   op    JIexico    During 

Several    Years.) 

Prom  M.  Romero,  prepared  by  the  Meteorological  Observatory  of  the  City  of  Mexico. 


Localities. 


Mexico 

Zacatecas 

Guadalajara 

Monterey 

SaltlUo 

Durango 

Aguas  Calientes 
San  Luis  Potosi . 

Sllao 

Puebla 

Queretaro 

Jalapa  * 

Oaxaca  


n 


19.26 
22.46 
20.41 

25.4 

25.25 

24.2 

21.53 

22.9 

20.56 

19.03 

20.45 

19.33 

16.57 


7,472 
8,174 
5,131 

1,610 
5,307 
6,500 
0,086 
6,190 
6,053 
7,106 
6,080 
4,712 
5,092 


Temperature. 


Maxi- 
mum. 


71.2 


91.7 
93.2 
88.0 
84.3 
P3.0 
90.0 
89.4 
91.5 
92.3 
91.2 


Mini- 
mum. 


29.0°  F. 

43.0 

23.9 

53,0 
27.0 
20.0 
37.0 
28.8 
39.2 
30.0 
33.8 
42.9 
43.3 


Mean. 


60.0°  F, 

55.7 

67.4 


62.2 
62.0 
65.4 
63.3 
67.1 
60.2 
64.5 
65.3 
69.0 


•SB'S 

PhSPh 


60 
48 
53 

60 
61 

53 
60 

63 
59 

80 


Average  clouds. 


5.0 

3.2 
No.    of    cloudy 

days,  124. 
Days  of  rain,  94. 

4.4 


4.4 
Days  of  rain,  99. 

4.7 

4.1 
Days  of  rain,  202 


Prevailing 
direction. 


N.  W. 
S.  E. 

N.  B. 

S.  E. 

N. 

"n." 

E. 
W. 

N.  E. 


Velocity. 


0.8 
2.6 
2.4 


1.4 

1.3 
'l.9 


23.9 
32.0 
33.6 

24.5 
20.5 
21.5 
21.1 
16.1 
13.5 
36.1 
23.5 


*  Within  the  belt  of  one  hundred  Inches  annual  rainfall. 


The  whole  of  the  great  central  tableland — the  great 
plateau  of  Anahuac — possesses  an  unsurpassed  all -the- 
year-round  climate;  it  has  elevation,  abundant  sunshine, 
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000),  situated  upon  the  Anahuac  Plateau,  in  the  western 
portion  of  a  great  valley,  surrounded  on  all  sides  by  high 
mountains,  with  the  two  snow-capped  volcanoes — Popo- 
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catapetl  and  Ixtachihuatl — rising  up  like  watch  towers 
over  tlie  valley,  wrapped  about  with  an  extraordinarily 
clear  atmosphere,  and  enroofed  with  a  marvellously  blue 
sky,  stands  the  capital  of  the  great  republic  of  Mexico 
amidst  imposing  scenery,  full  of  historic  interest  and 
suggestion.  If  the  traveller  has  never  done  so  before,  he 
should  not  leave  this  memorable  city  without  reading 
Prescott's  fascinating  and  graphic  description  of  that 
wellnigh  incredible  feat,  the  conquest  of  Mexico  by 
Cortez,  of  which  the  capture  of  this  city  was  the  culmi- 
nation. Round  about  the  city  are  six  lakes,  two  of  which 
are  sweet  waters  and  the  others  salt.  The  near  presence 
of  these  bodies  of  water  is  not  particularly  favorable  from 
a  health  point  of  view,  and  has  made  the  problem  of  ade- 
quate drainage  difficult.  The  citj'  itself  is  imposing 
in  its  extent  and  regularity ;  in  its  public  buildings, 
churches,  and  cathedral,  its  public  squares  and  avenues, 
and  in  its  scientific  and  literary  establishments.  AVater 
is  brought  into  the  city  by  two  stone  aqueducts  leading 
to  a  great  number  of  fountains  from  which  the  water  is 
distributed  in  earthen  jars  by  water  carriers.  The  whole 
valley  in  which  the  city  is  situated  is  now  drained  by  a 
tunnel  (six  miles  long,  extending  through  the  mountains) 
and  a  canal,  the  total  length  of  the  two  combined  being 
nearly  thirty-seven  miles.  With  this  canal  and  tunnel 
the  city  is  being  connected  by  a  new  and  complete  sew- 
erage system.  "  When  this  is  completed  " — as  it  nearly  is 
— "  the  city  of  Mexico  will  be  one  of  the  cleanest,  healthi- 
est, and  prettiest  cities  in  the  world "  (Hon.  John  W. 
Foster,  the  National  Geographic  Magazine,  January,  1902). 
The  climate  is  temperate  and  delightful.  The  mean  an- 
nual temperature  is  60°  F.,  the  maximum  88.8°  F.,  and 
the  minimum  29°  F. 
The  temperature  of  Mexico  City  for  July  is  as  follows: 

Monthly  mean  in  shade 62.96°  F. 

Monthly  mean  in  sun 63.U 

Maximum  in  shade 77.18 

Maximum  in  sun 88.m 

Minimum  in  shade m-oJJ 

Minimum  in  open  air *o-*U 

Total  range  in  shade jo-Sj 

Total  range  in  open  air *l.a* 

The  nights  and  mornings  are  cool  and  agreeable  the 
year  through,  although  occasionally  in  January  and  Feb- 
ruary the  thermometer  sinks  to  the  freezing  point  in  the 
mornings.  The  warmest  months  are  April  and  May,  and 
the  coldest  December  and  January.  The  rainy  season 
lasts  from  May  to  October ;  there  are  one  hundred  and 
thirty -nine  rainy  days,  and  the  annual  precipitation  is 
33  9  inches.  The  mean  annual  relative  humidity  is  60 
ner  cent. ;  it  is  the  least  in  spring,  49  per  cent.,  and  the 
greatest  in  September,  72  per  cent.  Heretofore  Mexico 
has  not  been  a  healthy  city  owing  to  the  lack  of  proper 
drainage  and  the  habits  of  the  poor  classes.  Intestinal 
diseases  are  the  most  common  and  fatal;  typhus  fever, 
rheumatic  fever,  tuberculosis,  and  smallpox  among  the 
Indians  are  also  prevalent.  Malaria  is  common,  and,  in 
the  higher  elevations  in  general,  pneumonia  is  a  much 
dreaded  disease,  and  a  very  large  per  cent,  of  the  cases 
are  q uickly  fatal.  According  to  Galloway,  nasal  catairh 
is  very  prevalent  among  the  Americans  ("Experience  of 
an  Ime'^ican  Physician  in  Mexico,"  D,  H.  Galloway, 
Journal  American  Medical  Association,  1895,  vol.  xxiv., 

^  From  Mexico  City  many  attractive  excursions  can  be 
made  to  the  Castle  of  Chapultepec,  Guadalupe  Hidalgo, 
Toluca  and  other  points  of  interest.  There  are  a  num- 
bei  of  good  hotels  and  restaurants  in  the  city  and  an  ex- 
tensive system  of  tramcars.  French,  English,  and  Span- 
iali  ni-p  snoken  in  the  hotels  and  shops. 
'%«Si™,  5,131  feet  above  tUe  level  o  the  sea,  has 
a  population  of  88,934  inhabitants.  It  is  called  the 
"pLTof  the  Occident,"  and  is  said  to  be  one  of  the  best 
lighted  and  cleanest  cities  of  Mexico.  Here  is  a  fine 
cathedral,  the  largest  theatre  m  the  repubhc  a  fwnous 
hospicio,  and  many  fine  parks  and  gardens.  According 
to  Solly  ("Medical  Climatology")  Guadalajara  is  well 
supplied  with  restaurants  and  hotels,  and  the  dramage 


and  sanitary  conditions  are  superior  to  those  of  most 
Mexican  towns. 

The  climate  is  line,  partaking  of  the  characteristics  of 
all  this  plateau.  The  mean  annual  temperature  is 67°  F. 
with  a  maximum  of  95.9°  F.  and  a  minimum  of  23.9°  F. 
In  winter  there  is  an  average  of  twenty -five  cloudy  days. 
Forty  miles  south  of  Guadalajara  is  Lake  Chapala,  6,000 
f^et  above  the  sea.  It  is  fifty  miles  long  and  eighteen 
wide,  and  is  the  largest  lake  in  the  republic.  Fifteen 
miles  east  of  the  city  are  the  Falls  of  Juanacatlan,  called 
the  "Mexican  Niagara."  The  excursion  to  San  Pedro, 
a  favorite  and  wealthy  suburb  of  the  cit}',  is  very  attrac- 
tive, as  are  many  other  excursions  round  about  the  city. 

Queretaro — elevation  6,060  feet — contains  about  47,000 
inhabitants  and  is  beautifully  situated  in  a  fertile  valley 
with  the  mountains  in  the  distant  background.  It  is  said 
to  be  one  of  the  most  beautiful  cities  in  Mexico.  The 
streets  are  narrow  and  crooked  but  generally  neat  and 
clean.  There  are  many  attractive  old  churches,  numer- 
ous public  fountains,  and  handsome  plazas.  A  stone 
aqueduct,  five  miles  long  and  of  attractive  architecture, 
brings  water  into  the  city.  Two  miles  out  of  the  city  is 
the  spot  where  the  Archduke  Maximilian  was  shot  in 
1807.  The  climate  of  Queretaro  is  much  like  that  of 
Guadalajara,  the  annual  average  temperature  being  64.5° 
F.  ;  the  maximum  91.5°,  and  minimum  33.8°.  In  1894 
the  seasonal  temperature  was  as  follows:  winter,  59°  F. ; 
spring,  69° ;  summer,  68° ;  autumn,  62°.  The  monthly 
mean  for  January  was  60°,  and  for  May  (the  warmest 
month),  73° ;  for  July,  67°  (Solly). 

San  Luis  Potod — elevation  6,190  feet,  population  about 
75,000 — an  enterprising  business  city  called  "  the  Chicago 
of  Mexico."  It  is  situated  in  a  fertile  region  surrounded 
by  mountains.  The  climate  is  very  much  like  that  of 
Qneretara,  the  mean  annual  temperature  being  63.3°  P. 
San  Luis  Potosi  is  in  a  region  of  rich  silver  mines,  and 
has  the  largest  smelting  plant  in  Mexico.  The  drainage 
is  said  to  be  poor,  but  the  streets  are  clean.  There  are  a 
government  palace,  a  cathedral,  plazas,  and  an  attractive 
alameda. 

Saltillo—AQ,y&tion  5,307  feet,  population  30,000.  This 
city  possesses  an  excellent  all-the-year-round  climate. 
The  mean  annual  temperature  is  from  62°  to  64°  P. ;  the 
maximum  93.2°  P.,  and  the  minimum  27°  P.  The  num- 
ber of  rainy  days  is  sixty-six  yearly.  There  is  a  good 
water  supply  from  the  mountains.  In  the  parks  flourish, 
throughout  the  year,  the  lemon  and  orange  trees,  the 
oleander,  rose,  violet,  geranium,  and  other  plants  of  a 
semi-tropical  nature.  The  climate  of  this  place  is  said  to 
be  favorable  for  persons  suffering  from  malaria,  or  from 
nervous  maladies,  and  for  weakly  individuals.  Saltillo 
possesses  warm  sulphur  springs,  and  there  are  two  hotels. 

2)«r«;iffo— elevation  6,500  feet,  population  about  30,000 
—is  situated  in  the  plain  of  San  Antonio,  and  jiossesses  a 
mild,  dry  climate,  with  a  mean  winter  temperature  of 
about  50°  P.,  and  an  annual  mean  temperature  of  63"  P. 
There  is  an  abundant  supply  of  pure  water,  but  no  good 
system  of  drainage.  The  streets  are  well  shaded,  and  the 
plazas  are  attractive,  with  flowers  in  bloom  the  whole 
year.  According  to  Hinsdale  ("  A  System  of  Physiologi- 
cal Therapeutics,"  vol.  iv.,  book  ii..  Climatology,  p.  322) 
it  is  an  excellent  place  for  the  tuberculous,  but  there  is 
but  one  hotel  in  the  town  and  the  prices  there  are  exces- 
sivG. 

Zaca^scas— elevation  8,174  feet;  population  50,000. 
This  is  a  mining  town  of  ancient  date,  picturesquely 
situated  in  a  mountain  ravine,  and  is  one  of  the  highest 
points  in  Mexico.  On  account  of  its  great  elevation  the 
climate  is  cool,  very  dry,  and  stimulating.  The  mean 
annual  temperature"  is  55.7°  P. ;  the  maximum  71.2°  P., 
and  the  minimum  43°  P. ;  the  average  relative  humidity  is 
48  per  cent.     Tuberculosis  is  said  to  be  very  rare  there. 

Aguas  CtoZientes— 6,086  feet  above  sea  level,  a  city  of 
30  000  or  more  inhabitants— has  a  fine  climate  the  year 
roimd  and,  according  to  Squires,  the  hotels  are  excep- 
tionally good.  The  hot  baths  are  a  great  attraction, 
and  there  are  well-appointed  bathhouses  with  arrange- 
ments for  shower  baths,   and  large  swimming  tanks. 
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These  baths  are  much  frequented  and  are  serviceable  for 
rheumatism,  skin,  and  nervous  diseases.  There  are  many- 
fine  gardens  and  several  plazas  here.  In  the  month  of 
April  is  held  the  annual  fair  (the  Feast  of  San  Marcos), 
which  attracts  people  from  all  over  the  republic.  This 
city  is  on  the  line  of  the  Mexican  Central  Railway,  and 
is  also  connected  with  Tampico  by  rail. 

Silao— elevation  6,053  feet;  population,  15,000.  This 
is  an  attractive  town  with  handsome  gardens  and  some 
fine  churches,  possessing  a  climate  very  similar  to  tliat  of 
Guadalajara.  The  mean  annual  temperature  is  67.1°  F. ; 
the  maximum  90°  F.,  and  the  minimum  39.3°  F.  Ac- 
cording to  Hinsdale  (toe.  cit.)  there  is  a  sanatorium  here 
under  good  medical  direction. 

PaeSia— elevation  7,106  feet;  population  88,000.  This 
large  city,  one  hundred  and  fifteen  miles  southeast  from 
the  city  of  Mexico,  is  beautifully  situated  in  the  midst  of 
a  well-wooded  and  fertile  district,  near  the  snow-capped 
mountaihs,  and  is  said  to  be  one  of  the  cleanest  and  best- 
drained  cities  in  Mexico.  The  streets  are  broad;  there 
are  several  plazas,  and  the  cathedral  vies  in  richness 
and  beauty  with  that  in  the  city  of  Mexico  (Solly).  The 
climatic  data  are  similar  to  those  for  the  city  of  Mexico, 
except  that  its  greater  nearness  to  the  snow-covered 
mountain  peaks  renders  the  nights  cooler.  Seven  miles 
from  Puebla  is  the  great  and  famous  pyramid  of  Chblula. 

Many  other  cities  might  be  mentioned,  such  as  Guana- 
juato, Leon,  Morelia,  Patzcuaro,  Chihuahua,  Monterey, 
and  others,  but  it  would  be,  in  a  measure,  but  a  repeti- 
tion, as  the  general  characteristics  of  all  these  Mexican 
towns  are  quite  similar,  and  in  their  climate  they  differ 
one  from  another  principally  in  the  difference  of  the  cli- 
mate of  the  so-called  "  temperate  "  and  "  cold  "  zones. 

There  are  also  many  mineral  springs  of  value  in  va- 
rious portions  of  the  country.  Some  have  already  been 
mentioned,  others  are  at  Santa  Rosalia,  a  town  of  about 
8,000  inhabitants,  where  there  are  sulphur  springs  with 
accommodations  which  are  said  to  be  good.  Near  Mex- 
ico City,  at  Guadalupe,  are  the  Penon  baths  and  wells, 
.which  are  said  to  compare  favorably  with  Kissingen, 
Wiesbaden,  Wildbad,  and  Ems;  there  is  a  hotel  with  mod- 
ern conveniences  and  bathhouses  "complete  in  every 
particular. "  Four  miles  distant  from  Monterey  are  the 
Topo  Chico  hot  springs  with  an  excellent  bathhouse 
conducted  by  an  American.  At  Comaujilla,  near  Monte- 
rey, are  others. 

The  Mexican  Central  Railway  traverses  the  great  cen- 
tral plateau  from  El  Paso  in  New  Mexico  to  Mexico  City, 
and  to  Tampico  on  the  Gulf  Coast,  thus  affording  easy 
access  to  most  of  the  large  cities  in  this  region.  Other 
places  are  reached  by  the  Mexican  International,  National, 
and  other  railways.  Excellent  excursions  with  flrst-class 
accommodations  afford  opportunities,  during  the  winter 
and  spring,  for  making  the  Mexican  tour.  One  can  also 
reach  Mexico  by  water  to  Tampico  and  Vera  Cruz,  and 
thence  by  rail  to  Mexico  City.  Edwa/rd  0.  Otis. 

MEZEREON.— Mbzerbu.m:.  The  barks  of  several  spe- 
cies of  Daphiu  are  collected  and  sold  under  tlie  above 
names;  thus  the  United  States  Pharmacopoeia  admits 
"  D.  Mezereum  L.  and  other  species  " ;  the  British  Phar- 
macopoeia "  D.  Mezereum,  D.  Laureola,  and  D.  Onidiwn 
L. "  The  French  Codex  restricts  the  name  properly  to 
the  first-named  species,  but  also  recognizes  V.  Onidium 
L.  as  Oarou  ou  SaiTibois.  The  genus  is  essentially  of 
European  and  Asiatic  origin,  and  comprises  about  forty 
species  of  trees  and  shrubs,  with  tough,  irritating,  and 
acrid  bark,  and  generally  evergreen  leaves,  and  pretty, 
usually  fragrant,  flowers.  Several  species  are  cultivated 
as  ornamental  shrubs. 

Mezereon  bark  is  collected  in  winter,  and  imported  in 
rolls  or  bundles;  often  it  is  pressed  irregularly  into  bales. 
It  is  prepared  for  the  market  in  the  form  of  long,  very 
tough  strips  which  curl  inward  on  drying.  Externally, 
it  is  smooth,  grayish,  or  reddish-brown  with  transverse 
scars  and  minute  blackish  dots.  Underneath  the  corky 
layer  it  is  bright  green.  Internally,  it  is  whitish  and 
silky.    The  corky  and  bast  layers  are  easily  separable; 
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odor  slight  (when  dry),  taste  very  acrid.  The  fresh  bark 
is  actively  irritant  to  the  skin,  and  may  be  used  as  a  vesi- 
cant. The  dried  bark  moistened,  or  a  decoction  made 
from  it,  has  the  same  qualities.  Owing  to  this  irritating 
quality  it  is  made  abroad  into  liniments  and  ointments. 

Composition. — Mezereum  resin,  a  yellowish-brown, 
shining,  non-crystalline  substance  of  sharp,  burning 
taste,  and  very  irritating  action  upon  the  nasal  mucous 
membranes  and  skin,  is  the  irritating  constituent.  Baph- 
nin  is  a  crytalline,  bitter,  neutral  glucoside,  not  impor- 
tant. 

Action  and  Use. — Of  the  irritating  character  of  the 
bark,  due  to  the  above-named  resin,  and  its  applica- 
tion in  blistering  fomentations,  liniments,  etc.,  perhaps 
enough  has  been  said.  It  is  not  so  desirable  for  use,  in 
this  country  at  least,  as  several  better  known  and  more 
reliable  rubefacients— ginger,  for  instance,  or  cantharides. 
Internally-  it  has  been  given  in  chronic  rheumatism,  in 
syphilis,  "scrofula,"  etc.,  with  no  definite  reason  and  no 
advantage.  In  overdoses  it  is  a  gastro-intestinal  irri- 
tant poison. 

Administbation. — Pieces  of  the  bark  soaked  in  vine- 
gar are  sometimes  used  as  slow  blisters.  For  internal  use 
the  dose  of  the  bark  is,  say,  0. 5  gm.  or  a  little  more ;  it  is 
very  seldom  given  alone.  Our  official  preparations  are : 
Compound  Decoction,  and  Compound  Extract  of  Sarsa- 
parilla,  and  the  Fluid  Extract  of  Mezereon.  An  extract 
also  was  formerly  official,  but  was  dropped  because 
its  use  became  obsolete  in  this  country. 

W.  P.  Bolles. 

MICROCIDIN. — An  antiseptic  preparation  introduced 
by  Dr.  Berlioz,  of  Grenoble,  which  is  prepared  by  add- 
ing to  fused  naphthol-beta  half  its  weight  of  caustic 
soda  and  allowing  the  mixture  to  cool.  It  should  con- 
tain seventj'-five  per  cent,  of  naphthalate  of  soda,  the 
remainder  consisting  of  mixed  naphthol  and  phenol  com- 
pounds. It  is  a  whitish  powder,  soluble  in  three  times 
its  weight  of  water,  yielding  a  brownish  solution.  It  is 
a  powerful  antiseptic,  very  slightly  toxic,  is  not  caustic, 
and  does  not  injure  instruments  or  clothes.  It  is  said  to 
be  ten  times  more  powerful  than  phenol,  and  twenty 
times  more  powerful  than  boric  acid.  A  solution  of 
three  parts  to  the  thousand  is  used  as  a  lotion  and  to 
prepare  dressings.  A  solution  of  the  same  strength  may 
be  used  for  irrigating  the  bladder,  uterus,  and  suppurat- 
ing cavities. 

It  may  be  employed  as  an  internal  remedy  in  doses  as 
high  as  thirty  grains  a  day.  It  does  not  produce  any 
irritating  effect.  The  urine  is  rendered  strongly  antipu- 
trescent,  its  action  being  similar  to  that  of  salol,  but  less 
irritating  to  the  kidneys.  Beaumont  Small. 
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MIDDLETOWN  MINERAL  SPRINGS.  —  Rutland 
County,  Vermont. 

Post-Ofpice. — Middletown  Springs.    Hotel. 

Access. — ViS  Delaware  and  Hudson  Railroad  to  Poult- 
ney ;  thence  a  short  drive  by  stage  to  springs.  The  lo- 
cation is  fourteen  miles  from  Rutland  (where  tally-ho 
stage  also  meets  train  during  the  season)  and  seventy- 
five  miles  north  of  Troy,  N.  Y.  This  charming  resort 
is  located  3,000  feet  above  tide-water,  on  the  westerly 
slope  of  the  Green  Mountains.  Both  nature  and  art  have 
done  much  to  render  it  a  delightful  summer  resting-place. 
The  high  elevation  is  a  guarantee  of  pure,  wholesome  air 
and  absence  from  many  of  tlie  common  insect  pests.  The 
Hotel  Montvert  is  said  to  be  the  largest  building  of  this 
kind  in  the  State,  having  accommodations  for  three  hun- 
dred and  fifty  guests.  The  appointments  are  of  a  high 
order  of  excellence.  Large  and  airy  rooms,  breezy  halls, 
and  broad  piazzas  contribute  to  the  comfort  of  the  guests. 
There  are  also  a  handsome  billiard  room  and  a  bowling 
alley.  From  the  piazza  a  fine  view  can  be  had  of  many  of 
the  well-known  Green  Mountain  peaks.  Connected  with 
the  hotel  is  a  beautiful  park  of  fifty  acres,  artistically  laid 
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out  in  lawns  and  walks,  with  enticing  shady  nooks  on 
every  hand.  Ample  provision  is  made  for  the  wants  or 
children,  young  people,  and  lovers  of  croquet,  tennis, 
^nd  other  outdoor  games.  The  surface  of  the  ground  in 
the  neighborhood  is  formed  of  hard  limestone  rock  nat- 
ural to  the  country,  which  gives  the  roads  a  macadam- 
ized smoothness.  This  fact  renders  the  country  very 
attractive  to  bicyclists.  The  roads  are  lined  with  shade 
trees,  and  wayside  springs  are  found  at  frequent  inter- 
vals. There  are  also  ample  resources  for  fishermen  and 
the  lovers  of  horseflesh  and  amateur  photography.  The 
springs  are  situated  on  the  hotel  grounds,  near  the  north 
bank  of  the  Poultney  River.  Around  the  springs  is  a 
beautiful  grove  of  shade  trees,  with  pleasant  walks,  gar- 
den chairs,  and  settees.  The  springs  have  been  used  by 
white  men  since  1811,  and,  according  to  tradition,  for 
na  untold  prior  period  by  the  aborigines.  An  analysis 
was  made  some  years  ago  by  Peter  Collier,  at  that  time 
•analj'tical  chemist  of  the  University  of  Vermont : 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Calcium  sulphate 0.13 

Calcium  carbonate 2.80 

Magnesium  carbonate 1 .05 

Iron  carbonate 1.11 

Manganesium 98 

Aluminum 07 

Potassium  chloride , 1.08 

Sodium  chloride 18 

Sodium  carbonate 2.68 

Total 10.07 

This  water  is  highly  recommended  in  cases  of  gout, 
Theumatism,  anaemia,  dj'spepsia,  and  general  debility. 
The  water  of  the  "Montvert"  Spring  supplied  to  the 
quests  of  the  hotel  is  not,  strictly  speaking,  a  mineral 
water.  An  analysis  by  Professor  Doremus,  of  New 
York,  showed  the  presence  of  a  trace  of  iron.  It  is 
.slightly  acidulous  and  very  palatable,  and  possesses  the 
qualities  of  an  excellent  table  water.  It  is  bottled  and 
«old  by  druggists  and  grocers.  James  K.  Crook. 

MIDWAY  WARM  SPRINGS.— Wahsatch  County,  Utah. 
Post-Office. — Midway.     Accommodations   for  fifty 
"visitors. 

Access. — From  Salt  Lake  City  via  Utah  Central  Rail- 
Toad  to  Park  City,  and  thence  by  stage  to  springs.  The 
location  of  these  springs  is  in  a  valley  about  eight  miles 
.square,  surrounded  by  mountains.  The  altitude  of  the 
resort  is  about  5,500  feet  above  the  sea  level.  The  tem- 
perature of  the  region  varies  from  85°  F.  in  summer  to 
•25°  F.  during  the  winter  months.  "We  are  informed  by 
Mr.  Thomas  Monks,  who  owns  one  of  the  largest  springs, 
that  the  water  deposits  a  large  proportion  of  its  solid  con- 
tents as  it  flows.  The  constant  accumulation  of  this 
deposit,  which  is  calcic  in  character,  has  led  to  the  for- 
mation, around  the  springs,  of  natural  basins  which  are 
inown  as  "  pots  "  among  the  settlers.  Some  of  these  pots 
■or  basins  have  attained  a  great  height,  the  one  owned  by 
,  Mr.  Monks  having  an  altitude  of  90  feet  and  a  diameter  of 
200  feet  across  the  top.  Some  of  these  natural  reservoirs 
Jiave  become  entirely  dry,  while  others  have  standmg 
water  in  them,  with  no  apparent  outlet.  The  pots  are 
.about  thirty  in  number.  The  flowing  springs  yield  from 
three  hundred  to  twelve  hundred  gallons  per  hour.  Ihe 
water  ranges  in  temperature  in  the  different  springs  from 
85°  to  112°  F.  An  analysis  of  one  of  the  springs  by  Dr. 
A.  Mcacham,  of  Salt  Lake  City,  showed  the  following 
mineral  ingredients : 

ONE  UNITED  States  Gallon  Contains: 
solids.  Grains. 

Sodium  chloride ^?-f} 

■Sodium  carbonate ei'io 

Calcium  carbonate "'S-iS 

Magnesium  carbonate T-^S 

Iron  carbonate „v,j. 

Magnesium  sulphate S'oo 

Calcium  sulphate S ■?? 

■Sodium  sulphate "'i; 

Aluminum  sulphate • 


Solids.  Grains. 

Silica 2.73 

Potassium  compounds Traces. 

Nitrogen Traces. 

Total 102.74 

Carbonic  acid  gas,  considerable  quantities. 

This  analysis  shows  a  fairly  strong  alkaline-sahne 
water.  It  should  possess  the  properties  of  a  mild  saline 
cathartic  and  diuretic  when  taken  internally.  It  also 
contains  sufficient  iron  to  give  it  some  tonic  influence. 
The  springs  are  resorted  to  by  the  settlers  to  some  extent, 
but  no  studies  of  their  therapeutical  action  seem  to  have 
been  made.  James  K.  Crook. 

MIGRAINE.     S>afi  lieadaclie. 

MIGRAININE  is  a  proprietary  remedy  stated  by  Over- 
lach  to  contain  nine  parts  of  antipyrin  and  one  of  caf- 
feine, and  found  by  Hoffmann  to  yield  89.4  per  cent,  an- 
tipyrin, 8.2  per  cent,  caffeine,  and  0.56  per  cent,  citric 
acid.  Another  analysis  gives  antipyrin  85  per  cent., 
caffeine  9  per  cent.,  and  citric  acid 6  per  cent.  (Coblentz). 
The  dose  is  given  as  1.1  gm.  (gr.  xvij.). 

W.  A.  Basted/}. 

MILIARIA.— (M.  alba;  M.  rubra;  M.  vesiculosa;  Lichen 
tropicus.  Prickly  heat.)  This  is  an  acute  inflammatory 
affection  of  the  skin  located  about  the  sweat  glands  and 
their  orifices,  characterized  by  the  formation  of  papules 
or  of  vesicles,  or  of  both  lesions  together,  ranging  in  size 
from  a  pinpoint  to  a  millet  or  mustard  seed,  the  color 
varying  with  the  stage  of  the  eruption,  thus  giving  rise 
to  the  several  names  which  have  been  given  it,  as  M.  alba, 
M.  rubra,  etc.  It  was  called  M.  papulosa  or  vesiculosa 
according  to  the  feature  that  was  predominant  in  that 
particular  instance. 

The  disease  is  more  prevalent  in  the  summer,  and  it  at- 
tacks both  sexes  and  all  ages ;  we  nevertheless  see  frequent 
cases  during  the  winter  months,  especially  in  children 
who  usually  wear  an  excessive  amount  of  woollen  cloth- 
vxg.  In  the  tropics  the  disease  occurs  during  the  whole 
year  with  equal  frequency,  and  in  all  classes  of  people, 
independently  of  the  clothing  they  wear.  In  such  cases 
it  would  seem  that  heat  alone  is  not  the  only  cause  which 
gives  rise  to  the  disease,  but  that  some  other  factor  is  also 
involved,  as,  for  example,  the  ingestion  of  highly  sea- 
soned or  spicy  food,  or  the  use  of  alcoholics. 

Crocker  states  that  the  disease  may  sometimes  be  uni- 
lateral in  infants,  and  he  attributes  this  to  the  fact  that 
children  are  habitually  held  in  the  same  position  by  the 
mother  or  nurse,  as  in  nursing.  This  also  explains  why 
the  disease  is  more  often  seen  on  the  backs  of  infants,  as 
they  usually  lie  on  their  backs. 

The  onset  of  the  disease  is  generally  without  premoni- 
tory symptoms ;  in  adults  we  often  have  a  history  of  pro- 
fuse sweating  with  more  or  less  itching  or  burning ;  in  in- 
fants and  children,  for  obvious  reasons,  we  seldom  get  the 
same  history  of  sweating,  either  because  on  the  one  hand 
they  are  not  able  to  tell  us  or  else  because  the  mother  or 
nurse  is  not  sufficiently  observant  to  notice  the  fact  of  its 
occurrence.  The  disease  does  not  seem  to  have  a  predi- 
lection for  any  particular  part  of  the  body,  save  in  the 
instances  above  mentioned,  but  it  may  attack  any  por- 
tion of  it,  as  the  back,  chest,  abdomen,  face,  etc.  Fre- 
quently it  is  observed  for  the  first  time  at  an  examination 
for  a  totally  different  ailment,  and  it  is  so  well  known 
that  sometimes  the  patients  come  to  us  with  the  diagno- 
sis of  prickly  heat,  ready  made,  either  by  themselves  or, 
in  the  case  of  children,  by  their  immediate  relatives. 

Following  the  profuse  sweat  or  concurrently  with  it, 
a  papular  or  vesicular  eruption  appears  in  the  vicinity  of 
the  sweat  glands;  the  papules  or  vesicles  are  discrete, 
more  or  less  numerous ;  in  size  they  may  be  from  that  of 
a  pinpoint  to  that  of  a  millet  or  a  mustard  seed ;  in  char- 
acter they  are  acuminate;  the  color  varies  with  the  prev- 
alence of  the  type :  if  papular  it  is  bright  red,  if  the  vesi- 
cles predominate  the  red  color  will  be  more  or  less 
riiitigated  by  the  color  of  the  fluid  within  the  vesicles ; 

T91 


Miliaria  Rubra. 
RElIltary  Hygiene. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


this  alkaline  fluid  is  at  first  perfectly  clear,  but  later  on  it 
assumes  a  milky  color,  hence  the  name  M.  alba.  When 
the  predominant  lesion  is  papular,  as  in  the  typical  type  of 
the  disease,  it  has  often  been  called  lichen  tropicus.  This 
variety  in  the  terms  used  has  been  the  cause  of  great  con- 
fusion. 

The  vesicles  always  remain  discrete,  having  no  tendency 
to  rupture ;  sometimes  the  burning  and  itching  are  so  in- 
tense that  the  sufferers  scratch  and  tear  their  skins  in  the 
vain  effort  to  obtain  relief ;  these  self-inflicted  lesions  at 
times  become  infected  by  the  dirty  nails  of  the  patients, 
and  when  the  sufferers  come  under  observation  the  acci- 
dental features  are  apt  to  make  the  diagnosis  difficult. 
If  properly  treated  or  if  not  unduly  irritated,  the  disease 
ought  to  be  of  short  duration,  but  sometimes  it  is  length- 
ened by  tlie  successive  appearance  of  several  new  crops 
of  the  lesions. 

The  pathology  of  the  disease  has  been  disputed :  it  con- 
sists of  hypersemia  of  the  vessels  of  the  sweat  glands  and 
a  leucocytic  infiltration  about  the  sweat  glands  and  their 
ducts;  the  latter  are  dilated  and  filled  with  a  clear  or  an 
opaque  fluid  rich  in  cellular  elements.  Unna  suggests 
the  possibility  of  a  micro-organism  as  a  factor  in  this 
disease,  but  it  has  not  been  demonstrated. 

DiAfiNOSis. — -Outside  of  those  cases  in  which  trauma- 
tism due  to  scratching  or  other  irritation  and  subsequent 
infection  has  occurred,  or  when  it  appears  in  connection 
with  some  other  disease,  the  diagnosis  of  this  trouble 
ought  to  offer  no  difficulties.  The  one  disease  most  liable 
to  be  confounded  with  it  is  eczema ;  the  differential  points 
are  as  follows:  In  miliaria  the  vesicles  and  papules  are 
discrete,  the  vesicles  are  smaller,  there  is  no  tendency  to 
rupture,  they  do  not  weep,  no  crust  forms  over  them,  the 
inflammation  is  not  so  deep-seated  nor  is  it  so  intense,  and 
it  is  more  sudden  in  its  appearance ;  if  to  the  above  we 
add  the  previous  sweating,  a  history  of  exposure  to  heat, 
natural  or  artificial,  and  the  amount  and  kind  of  clothing- 
worn,  the  diagnosis  ought  to  be  made  without  trouble. 
It  should,  however,  always  be  borne  in  mind  that  eczema 
of  a  secondary  nature  may  supervene  in  this  condition, 
as  a  result  of  scratching  or  other  irritation ;  furthermore, 
eczema  may  also  follow  this  disease  independently  of  me- 
chanical injury — for  example,  in  the  very  stout,  wherever 
two  surfaces  are  in  apposition,  as  between  the  buttocks, 
in  the  axillae,  etc. 

The  Phognosis  is  always  good ;  the  disease  lasts  be- 
tween eight  and  ten  days,  or  less,  when  properly  treated ; 
relapses  are  common,  unless  the  original  cause  of  the 
disease  be  removed. 

Treatment. — First,  if  possible,  endeavor  to  remove 
the  original  cause.  Cold  or  cool  water  baths  are  useful. 
The  bowels  should  be  kept  open  by  the  use  of  saline  lax- 
atives, or  mild  diuretics,  like  the  citrate,  acetate,  or  nitrate 
of  potassium.  Locally,  any  one  of  the  innumerable  dust- 
ing powders  on  the  market  is  useful ;  lotions  are  also  very 
useful,  viz.,  those  containing  alcohol,  vinegar,  lead  water, 
carbolic  acid,  menthol,  or  sulphate  of  copper,  any  one  of 
which  will  help  toward  the  cure  of  the  disease. 

N.  J.  Ponce  cle  Leon. 

MILIARIA  RUBRA.     See  Lichen. 

MILITARY  HYGIENE— This  paper  is  confined  to  the 
application  of  hygiene  to  the  troops  of  the  United  States. 
It  is  necessarily  limited  to  a  dogmatic  expression  of  the 
practical  essentials  with  little  discussion  of  the  principles 
involved,  and  it  treats  only  of  those  matters  which  affect 
the  soldier  as  such.  Until  recently  the  United  States 
army  has  consisted  of  a  small  body,  about  twenty -five 
thousand,  of  well-selected  and  well-instructed  men  dis- 
tributed among  somewhat  crowded  garrisons  through- 
out the  country.  The  organization  has  been  such  that 
the  enlisted  force  may  be  more  than  doubled  for  active 
operations,  without  increase  in  the  number  of  officers. 
The  peace  minimum  has  been  m\ich  enlarged  by  the 
legislation  of  1901,  but  the  principle  by  which  the  rank 
and  file  may  be  increased  remains  the  same.  In  time 
of  war  tliere  is  added  a  new  army  of  volunteers,  whose 
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men  are  often  accepted  without  proper  scrutiny.  The 
preservation  of  these  men  from  disease  is  the  chief 
concern  of  the  medical  officer,  miscalled  the  surgeon. 
The  medical  officer's  first  duty  is  rigorously  to  ex- 
amine his  command,  if  it  has  been  newly  raised,  and 
inexorably  to  eliminate  all  men  unfit  for  full  military 
duty.  Upon  the  medical  ofiicer  who  examines  recruits, 
for  enlistment  lies  a  heavy  responsibility,  for  it  prac- 
tically rests  with  him  to  determine  the  physical  effi- 
ciency of  the  command.  Unfortunately  in  time  of  war, 
when  the  necessity  for  effective  men  is  the  greatest,  this 
selection  is  apt  to  be  devolved  upon  untrained  civilians- 
who  have  neither  the  special  knowledge  that  fits  them  as 
judges  nor  the  position  that  enables  them  in  doubtful 
cases  to  withstand  the  constant  importunities  of  still  less 
informed  recruiting  officers.  The  careful  examination  of 
recruits  is  not  practical  hygiene,  but  the  successful  ap- 
plication of  hygiene  requires  carefully  selected  men  to- 
secure  the  best  results.  (See  Recruiting  Service,  Army.) 
When  a  command  has  once  been  mustered  in,  the  dis- 
cliarge  of  men  not  unequivocally  disqualified  is  diflicult- 
nevertheless  every  newly  raised  regiment  or  detachment 
should  be  held  in  a  detention  camp  for  careful  weeding 
out  of  the  imperfect.  The  effectiveness  of  a  force  de- 
pends upon  its  vigor  rather  than  its  size.  The  presence 
of  the  sick  and  the  feeble  is  depressing  and  embarrassing. 
Only  robust  men  should  be  allowed  to  bear  arms,  and 
discharges  for  pre-existing  disabilities  should  clearly  set 
forth  their  civil  origin,  to  protect  the  state  from  fraudu- 
lent pension  claims.  Such  pruning  is  important  because 
some  apparently  slight  blemishes  develop  under  expo- 
sure, and  all  defects  afford  occasion  to  claim  exemption 
from  unpleasant  duty.  The  temporarily  weak  and  in- 
valid should  also  be  excluded  by  examination  from  any 
serious  march  or  expedition,  due  allowance  being  made 
for  malingering.  Abundant  work  can  always  be  found 
at  the  base  for  those  incidentally  unfit  for  vigorous 
marching,  whose  presence  with  it  would  only  impede  a 
column.  Experience  invariably  confirms  the  importance 
of  such  selection,  and  that  it  is  better  to  maintain  a  small 
sound  command  than  a  large  one  of  doubtful  vigor. 

The  enlisted  men  are  provided  with  clothing,  food, 
shelter,  and  occuisation ;  and  their  whole  duty  is  dis- 
charged by  prompt  obedience  to  their  military  superiors, 
upon  whom  rests  the  serious  responsibiUty  of  their  care. 
This  cai-e  is  practical  hygiene  and  in  every  respect,  ex- 
cepting that  which  involves  the  direct  shock  of  arms,  the 
medical  and  line  officers  share  it.  The  one  should 
instruct,  the  other  enforce  the  instructions.  In  the  na- 
ture of  military  administration  there  can  be  but  one  com- 
manding officer  at  a  time,  but  all  commanders  are  morally 
bound  to  follow  tlie  advice  of  an  intelligent  staff  as  to  tlie 
health  of  the  troops,  where  military  considerations  do  not 
compel  the  temporary  subordination  of  sanitation  to  ac- 
tive operations. 

In  treating  of  the  soldier,  infantry  is  taken  as  the  type, 
the  special  conditions  of  cavalry  and  artillery  not  affect- 
ing the  general  conclusions. 

Ci-OTHiNG.— The  primary  object  of  all  clothing  is  to 
secure  the  comfort  of  the  wearer  by  protecting  him 
against  wet,  by  conserving  the  heat  of  the  body  when 
the  external  temperature  is  low,  by  shielding  against 
solar  heat,  and  by  preventing  suffering  from  heat  gener- 
ated by  exercise.  Its  secondary  object,  in  a  military  point 
of  view,  is  to  increase  the  soldier's  legitimate  pride  in  his 
calling  and  to  recognize  him  easily,"but  to  keep  him  in- 
conspicuous to  the  enemy. 

Geiieml  Character. — Soldiers  should  be  dressed  as 
nearly  alike  as  possible,  and  attractive  dress  adds  to  self- 
respect;  but  a  soldier's  business  is  war  and  his  working 
clothes  should  be  adapted  to  it.  For  convenience  of  ad- 
ministration the  clothing  should  be  uniform  by  arm  and 
the  field  dress  of  State  troops,  who  at  any  time  may  be 
called  into  active  service,  should  be  identical  with  that  of 
the  Federal  troops  so  that  it  may  readily  be  supplied 
from  the  common  store.  The  men  are  liable  to  suffer 
when  damaged  clothing  cannot  easily  be  replaced,  which 
is  apt  to  bo  the  case  when  it  is  of  special  cut  or  has  other 
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peculiarities.  For  parade  and  the  purposes  of  display  the 
oruateness  of  a  uniform  need  only  be  limited  by  taste  and 
expense,  and  its  snugness  of  tit  by  the  duty  required. 

Oolm:— The  color  of  the  outer  garments  should  be  neu- 
tra,l.  For  sentimental  reasons  blue,  which  is  not  a  desir- 
able military  color,  has  long  characterized  the  United 
States  uniform,  and  it  is  only  now  (July,  1902),  that 
olive-drab  is  about  to  be  substituted  in  the  field.  Cadet- 
gray,  dust-brown,  and  the  so-called  butternut  dye  used 
by  the  Confederates  in  the  Civil  War,  are  much  more 
serviceable  than  blue,  and  gray  was  advocated  for  the 
United  States  troops  as  long  ago  as  1868.  Upon  the 
neutral  tints  any  distinguishing  facings  are  adaptable  for 
ornament.  In  action  colors  draw  fire  in  proportion  as 
they  are  conspicuous,  red  being  the  most  deadly  and 
white  the  next;  the  scale  continuing  black,  dark  blue, 
light  blue,  butternut,  dust-gray.  As  exposed  to  long 
range  guns,  there  should  be  nothing  to  break  the  uni- 
formity of  color.  The  khaki  (dusty)  uniform  in  vogue 
is  admirable,  especially  for  arid  countries.  Color  out  of 
the  sun's  rays  is  not  a  factor  of  heat,  but  under  direct 
exposure  to  the  sun  black  absorbs  most  and  is  the  warm- 
est, blue  is  the  next,  and  so  down  the  scheme  to  white, 
which  is  the  coolest.  The  absorption  of  odors  depends 
partly  upon  the  color,  where  black  takes  up  the  most,  blue 
next,  and  white  the  least,  and  partly  upon  the  hygro- 
scopic character  of  the  material. 

ilitterinl. — The  ordinary  and  most  serviceable  material 
for  use  in  all  but  tropical  and  sub-tropical  climates  is 
woollen  cloth.  In  very  hot  regions  it  should  be  cotton 
duck;  the  finer  textures  of  cotton,  as  sheeting,  which  are 
suitable  for  civil  life,  are  too  light  for  military  use.  It 
must  always  be  remembered  that  clothing  does  not  create 
warmth  except  as  it  absorbs  solar  heat  from  the  direct 
rays,  whicli  is  a  matter  of  color  and  not  of  texture,  and 
that  it  is  regarded  as  hot  or  cool  in  proportion  as  it  re- 
tains bodily  heat  or  permits  its  escape.  Woollen  cloth  is 
durable,  hygroscopic,  and  an  excellent  non-conductor  of 
heat.  It  absorbs  water  within  its  fibres  (hy  groscopically), 
and  between  them  (by  interposition),  and  the  hygrosco- 
pic absorption  by  wool  in  relation  to  cotton  or  linen  is 
double  in  proportion  to  weight  and  quadruple  as  to  sur- 
face. The  sensation  of  warmth  that  follows  putting  on 
dry  woollen  clothing  when  the  body  is  rapidly  cooling 
by  evaporation  from  the  surface  after  excessive  exercise, 
depends  upon  the  condensation  of  the  vapor  and  the  con- 
sequent evolution  of  heat,  which  had  become  latent  when 
the  water  of  the  body  passed  off  as  insensible  perspira- 
tion. Woollen  clothing  rarelj'  becomes  saturated  with 
perspiration,  and  when  it  does  much  of  the  water  may 
be  wrung  out  and  condensation  and  absorption  will  con- 
tinue. The  non-conductivity  of  dry  wool  and  its  com- 
parative impenetrability  by  wind  make  it  acceptable  in 
cold  and  oppressive  in  warm  chmates.  Closely  woven 
cloth  is  preferable  to  that  of  loose  texture  as  more  easily 
parting  with  dust,  but  where  the  temperature  is  moder- 
ate, serge,  which  admits  the  passage  of  air  more  freely 
than  heavier  cloth,  has  the  advantage  of  lightness  as  well 
as  the  good  qualities  of  the  lesser  woollens.  Shoddy, 
which  is  old,  worked -over  wool  and  cloth  sometimes 
mixed  with  fresh  wool,  is  an  adulteration  most  easily 
detected  by  the  ease  with  which  it  is  torn.  From  the 
qualities  described  wool,  and  especially  dark  wool,  is  un- 
reasonable and  hurtful  as  apparel  in  extreme  southern 
stations  where  the  air  for  long  periods  together  is  above 
the  normal  temperature  of  the  body  and  slowly  enervates 
the  system.  The  constant  disadvantage  of  wool  is  its 
hardening  and  shrinking  when  imperfectly. washed 
whereby  it  loses  its  faculty  of  absorbing  perspiration  and 
also  becomes  uncomfortable.  This  is  best  overcome  by 
using  a  smoothly  knitted  merino,  two-thirds  wool  and 
one-third  cotton.  Soiled  woollens  are  best  washed  by 
soaking  and  stirring  in  hot  soap-suds,  transferring  to 
cold  water  to  remove  the  soap,  and  finally  hanging  to 
dry  in  their  natural  position  without  at  any  time  wring- 
ing or  hard  rubbing.  This  is  practically  impossible  in 
the  field,  and  very  dilHcult  for  a  soldier  anywhere.  Ex- 
cess of  alkali  in  soap  injures  the  wool  by  acting  on  the 
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natural  oil.     A  little  kerosene  assists  to    remove  the- 

There  is  a  widespread  opinion  that  flannel  next  the 
skin  renders  the  wearer  less  susceptible  to  the  malarial 
poison.  It  probably  does  partly  protect  against  the 
stings  ot  possible  disease-bearers,  as  compared  with  thin- 
ner and  less  perfect  dress,  and  by  conserving  bodily  heat, 
renders  the  person  more  resistant  to  general  disease 
^  For  special  purposes  leather,  canvas,  oiled  clotli,  and 
mdia  rubber  are  used.  Properly  tanned  leather,  with  or 
without  the  hair  or  wool,  is  impervious  to  air  and  is  very 
warm,  but  except  in  rainless  climates  it  is  fit  only  for 
boots  or  shoes.  The  special  virtue  of  canvas  is  that  it 
sheds  water.  It  is  heavy  and  is  an  excellent  non-conduc- 
tor of  heat,  and  lined  with  wool  is  admirable  against  ex- 
ternal cold.  A  light  and  loose  canvas  overdress,  thor- 
oughly washed  and  soaked  with  raw  oil  and  slowly  dried 
in  the  sun,  known  as  a  "slicker,"  sheds  rain  admirably 
and  is  especially  useful  for  mounted  men,  but  it  has  not 
yet  been  officially  recognized.  India  rubber  completely 
protects  against  rain,  but  its  impermeabihty  to  air  allows 
it  to  be  used  only  occasionally.  It  becomes  inelastic  in 
cold  climates  and  is  too  distensible  and  self-adherent  in 
the  tropics.  It  ultimately  decays  by  the  absorption  of 
oxygen.  Its  greatest  value  is  as  an  underlying  sheet  to 
protect  against  ground  moisture,  or  when  thrown  over  a 
shelter  tent,  or  over  the  man  himself  on  the  march,  to 
shield  him  from  heavy  rain. 

A  simple  method  of  rendering  clothing  waterproof  has 
been  devised  recently  and  independently  by  Capt.  E.  L. 
Munson,  Medical  Department,  United  States  Army,  and 
Dr.  Pierre  Kolb,  of  Lyons,  France.  It  consists  in  im- 
mersing the  fabric  for  about  five  minutes  in  a  solution  of 
25  to  30  gm.  of  pure  lanolin  to  1,000  c.c.  of  benzin,  when 
it  becomes  saturated.  Any  excess  of  solution  is  removed 
by  wringing  and  the  garment  is  then  hung  up  smoothly 
or  spread  out  flat  in  the  open  air  and  the  sun,  and  the 
remaining  fluid  is  allowed  to  evaporate,  leaving  the  lano- 
lin in  the  fibres  of  the  fabric.  Articles  thus  treated  are 
not  wetted  through  by  exposure  to  heavy  lain  for  at 
least  tliree  hours,  although  water  may  be  forced  through 
them  mechanically  by  pressure  exceeding  one  inch.  As 
ventilation  is  not  Impaired,  these  fabrics  may  be  worn 
without  feeling  the  uncomfortable  and  depressing  heat, 
of  wet  clothes  and  without  bearing  the  additional  weight 
of  absorbed  water.  The  military  advantages  are  the  re- 
tention of  their  shape  b}'  hats  and  caps,  general  protec- 
tion against  wet,  and  the  elimination  of  a  rubber  poncho- 
or  blanket  as  an  additional  article. 

Animal  materials  are  more  satisfactorily  treated  in  this, 
way  than  vegetable  fabrics,  although  the  latter  may  be 
led  to  shed  water.  Boiling  water  or  strongly  alkaline 
soap  destroys  this  quality  of  a  garment,  but  it  may  be 
renewed  by  again  immersing  it  in  the  water-proof  bath. 

Wool  fat  deprived  of  its  potash  salts  and  aromatic  con- 
stituents is  as  efficacious  as  lanolin  and  is  cheaper.  The 
lanolin  of  commerce  contains  twenty-five  per  cent,  by 
weight  of  water  mechanically  incorporated,  which  must 
be  removed  or  the  solution  will  be  milky  and  the  result 
unsatisfactory. 

Grades. — For  health  and  comfort  clothing  should  vary 
in  warmth  and  in  material  with  the  climate  and  with  the 
service.  Formerly  a  uniform  fairly  well  adapted  for  the 
middle  zone  of  the  United  States  was  the  only  one  for  all 
places  and  for  every  duty.  By  degrees  this  narrow  uni- 
formity has  been  modified,  and  the  very  severe  weather 
of  the  more  intolerably  cold  posts  of  the  northwest  and 
that  of  the  tropics  are  being  recognized.  Varieties  of 
clothing  are  relatively  expensive  to  keep  in  stock  and 
troublesome  to  issue,  but  tJie  improved  health  and  com- 
fort of  the  wearers  Justify  the  effort.  There  should  be 
different  grades  in  both  outer  and  under  clothing,  and 
when  the  climate  requires  it  the  materials  themselves  also- 
should  vary  as  has  very  recently  been  authorized. 

Uniform.— The.  United  States  soldier  is  expected  to 
wear  a  cap,  a  felt  service  hat,  or  a  cork  helmet,  a  coat 
and  trousers  of  one  of  four  patterns,  or  breeches,  a  .shiit, 
an  undershirt,  drawers,   stockings,   shoes,  and  gloves, 
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and  to  possess  an  overcoat  and  a  blanket.  He  wears  leg- 
gings with  breeches,  and  canvas  fatigue  clothing  binder 
certain  conditions,  and  when  circumstances  require  he 
ma}'  obtain  fur  gauntlets  and  cajD  and  mittens,  and  a 
rubber  poncho.  Besides  his  pay  he  is  given  a  money- 
allowance  for  the  purchase  of  this  clothing  at  cost  price, 
and  it  is  suflBciently  liberal  to  permit  a  large  proportion 
to  be  saved  by  a  careful  soldier,  who  receives  the  balance 
in  cash  on  his  discharge. 

Head-covering.— T!\\e  ideal  military  hat  should  protect 
against  heat,  cold,  rain,  and  glaring  sunlight.     It  should 


Fig.  3335.— Service  Hat  as  Issued. 

be  attractive  on  parade,  convenient  under  arms,  and  use- 
ful in  bivouac,  and  it  has  yet  to  be  devised. 

A  black  felt  helmet,  that  combined  nearly  all  the  pos- 
sible hygienic  objections  to  a  military  hat,  has  just  been 
abandoned,  and  it  is  hoped  that  it  may  never  be  revived. 
For  it  has  been  substituted  a  darli-blue  cloth  cap,  tliree 
and  a  half  inches  deep,  with  an  average  diameter  of  eight 
and  three-quarter  inches  across  the  top,  to  be  used  on  oc- 
casions of  ceremony.  For  habitual  wear  in  garrison,  ex- 
cept at  drills  and  target  practice,  a  service  cap  of  the 
same  size  and  shape  is  to  be  worn,  olive-drab  in  color, 
woollen  or  cotton  to  match  the  uniform.  This  seems 
well  suited  to  its  purpose  and  likely  to  be  comfortable. 
Its  appearance  is  a  matter  of  taste.  It  does  not  protect 
below  the  line  of  contact  with  the  head. 

A  white  helmet  may  be  worn,  at  the  discretion  of  the 
commanding  officer,  in  hot  climates  with  white  uniform 
when  not  under  arms.  A  drab  service  helmet,  of  cork 
or  like  body,  is  authorized,  apparently  to  be  worn  when 
under  arms,  although  this  is  not  specified.  A  cork  hel- 
met, white  or  drab,  is  an  excellent  guard  against  a  fierce 
sun,  and  is  comfortable,  except  in  the  field,  where  it  can 
be  taken  care  of  only  with  great  difficulty. 

A  service  hat  of  drab  felt  is  now  issued  for  drills, 
marches,  and  field  work,  mounted  or  dismounted,  the 
equivalent^  of  the  campaign  hat  heretofore  used  (Fig. 
3335).  It  is  tolerably  high  in  the  crown,  whose  centre  is 
depressed  in  a  longitudinal  crease,  and  has  a  moderately 
broad  brim.  This  is  more  serviceable  than  any  hat  for  the 
field  yet  furnished  to  the  army  at  large.  Having  found 
that  the  fold  in  the  top  diminishes  the  air  space  and  retains 
rain-water,  some  commands  have  drawn  the  central  point 
■upward  to  form  a  pyramidal  peak  (see  Fig.  3336).     It 


TIG.  3336.— Service  Hat,  as  Forbidden  to  be  Worn,  but  more  Com- 
fortable. 

then  sheds  water,  affords  an  air  space,  and  is  more  com- 
fortable. War  Department  orders  forbid  any  alteration 
of  the  ongmal  shape,  the  advantage  of  the  change  appar- 
ently not  being  understood. 

Tiie  soldier's  head-covering  should  be  light  in  weight 
neutral  in  color,  tasteful  to  the  eye,  not  in  the  way  of  his 
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own  weapons,  a  shelter  by  day,  and  in  the  field  a  protec- 
tion by  night.  It  should  not  charm  the  spectator  at  the 
expense  of  the  wearer,  and  in  tropical  regions  it  is  very 
desirable  that  the  occiput  should  be  well  protected  by  it. 
A  soft  canvas  hat  such  as  sportsmen  often  wear,  which 
appears  to  have  been  evolved  from  their  necessities  so 
similar  to  those  of  soldiers,  has  stood  the  test  of  much 
rough  usage  and  bears  an  excellent  reputation  for  com- 
fort and  durability.  It  has  a  reasonably  stiff  but  flexible 
brim  with  a  peak  before  and  behind,  and  could  be  trans- 
formed into  a  good  military  headdress  for  the  field  or 
for  fatigue  (Fig.  3337).  In  the  tropics  the  crown  should 
be  high  and  be  ventilated.  A  small  piece  of  wet  muslin 
in  the  crown  of  any  hat  assists  in  preventing  insolation. 

Goat. — Up  to  this  time  a  tightly  buttoned,  closely  fit- 
ting, cloth  frock-coat  has  been  required  to  be  worn  on 
parade.  This  was  the  remains  of  a  dress  that  formerly 
distinguished  all  armies,  and  was  a  possible  relic  of  the 
attempt  to  impose  upon  soldiers  through  clothing  the 
artificial  erectness  and  rigidity  that  armor  compelled. 
No  man  can  fight  or  do  other  work  effectively  in  such  a 
dress,  whose  compression  interferes  with  muscular  action 
and  the  expansion  of  the  chest.  For  years  it  was  never 
taken  in  the  field,  where  the  progress  of  military  science 
has  required  constantly  increasing  mobility  in  the  indi- 
vidual as  well  as  in  the  organization.  It  had  no  virtue 
but  warmth,  and  now  it  has  been  definitely  abandoned, 
we  may  hope,  like  the  heavy  black  helmet,  never  to  be 
restored.  It  was  an  extension  of  the  principle  of  the 
vicious  leather  stock,  also  no  longer  seen.  A  sack  coat 
of  dark-blue  cloth,  presumably  not  tightly  fitting,  has 
just  been  substituted  for  purposes  of  parade  and  cere- 
mony only,  and  it 
is  not  supposed 
that  even  this  will 
be  required  in  the 
tropics. 

Tight  collars, 
whether  of  coats 
or  shirts,  have  the 
sei-ious  disadvan- 
tage of  distui'bing 
the  cerebral  cir- 
culation, thereby 
sometimes  affect- 
ing the  vision  and  sometimes  causing  graver  trouble. 

For  some  years  the  undress  coat  or  blouse,  the  working 
dress  of  the  army,  has  been  gradually  approaching  the 
model  of  a  hunting-shirt,  which  is  the  typical  military 
dress,  and  to  it  in  some  form  all  woodsmen  and  frontier 
scouts  ultimately  come.  Freedom  of  muscular  action 
and  particularly  full  expansion  of  the  chest  are  necessary 
for  vigorous  exertion,  and  these  require  loose  garments. 
The  ideal  military  coat  for  the  field  should  follow  the  fig- 
ure with  yokes  and  gores,  but  loosely ;  ifshould  be  large 
at  the  shoulder  and  in  the  arm,  for  the  most  uncon- 
strained exercise  of  a  muscular  man,  and  .small  at  the 
wrist ;  it  should  be  full  in  the  body,  to  permit  the  use  of 
extra  underclothing  without  interfering  with  exertion; 
it  should  have  a  belt  between  the  body  and  the  skirt,' 
upon  which  the  waist  belt  of  the  accoutrements  may 
rest  accurately ;  it  should  be  secured  at  the  waist  by  an 
inner  belt;  and  it  should  contain  stout  pockets  in  the 
body  and  in  the  skirt.  The  skirts  should  just  clear  the 
ground  on  kneeling  to  fire.  This  might  be  embellished 
at  pleasure  with  detachable  ornaments  for  garrison  use. 
For  use  in  temperate  climates  the  fabric  should  be 
closely  milled,  light  woollen  cloth,  neutral  in  color,  or  a 
good  grade  of  flannel ;  for  tropical  service  it  may  be  of 
cotton.  The  service  coat  of  woollen  or  cotton  now  pre- 
scribed, which  is  required  to  be  cut  so  as  to  be  at  least 
five  inches  in  excess  of  the  chest  measurement,  closely 
follows  this  pattern,  except  that  there  is  no  belt.  It  con- 
tains four  outside  pockets  in  front,  two  above  and  two 
below  the  waist  belt,  and  is  a  very  convenient  garment. 

The  issue  of  a  bleached  cotton-duck  sack  coat  and 
trousers  is  authorized  as  garrison  uniform  in  extreme 
southern  latitudes  in  summer,  at  the  discretion  of  the 


Fig.  3337.-Sportsman's  Canvas  Hat. 
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commanding  officer.  The  trousers  alone  may  be  worn 
under  arms  as  a  part  of  the  "  full  dress  "  or  "  dress  "  uni- 
form, for  parades  and  ceremonies,  by  order  of  the  com- 
manding oflficer.  The  relief  from  the  oppressive  woollen 
that  was  formerlj^  comp\ilsory  is  a  material  physical  ad- 
vantage. White  duck  clothing  is  provided  for  all  hospi- 
tal corps  soldiers,  to  be  worn  on  waixl  duty. 

Shirts. — Olive-drab  flannel  overshirts  of  light  and 
heavy  material,  with  rolling  collar  and  pockets  in  the 
breast,  are  issued  and  may  be  worn  without  the  coat  on 
fatigue  and  under  certain  conditions  in  the  field.  Pro- 
vision is  made  for  the  insignia  of  both  officers  and  non- 
commissioned officers  to  be  attached  to  the  shirt  when 
the  coat  is  allowed  to  be  laid  aside,  and  it  thus  closely 
approaches  the  hunting-shirt  already  commended.  If 
these  were  made  in  inany  sizes  with  and  without  collars, 
men  would  be  able  to  wear  one  over  the  other  in  cold 
weather.  Undershirts  are  issued  of  cotton  and  of  light 
And  heavy  knit  wool.  There  is  risk  in  the  fabric  being 
so  coarse  as  to  be  unendurable  by  delicate  skins,  and 
being  too  short  for  complete  protection.  Whether  the 
outer  shirts  may  bo  worn  in  duplicate  or  not,  the  under- 
shirts should  be  arranged  for  that  purpose ;  for  animal 
warmth  is  better  conserved  by  the  layers  of  contained  air 
"between  several  garments  than  by  one  shirt  of  the  aggre- 
gate thickness.  Lumbermen  and  ice-cutters,  and  others 
exposed  to  severe  weather  while  working,  use  several 
shirts  in  preference  to  an  overcoat.  Undershirts  should  be 
light  in  color,  to  avoid  undue  absorption  of  animal  odors. 
They  should  be  long  enough  fairly  to  cover  the  abdo- 
pien  after  they  are  washed.  A  linen  neck-band  prevents 
undue  shrinkage  at  the  neck.  An  extra  shirt  should  al- 
ways be  carried  for  wearing  next  the  body  in  the  field, 
that  the  two  may  be  worn  alternately.  The  undercloth- 
ing that  becomes  saturated  with  perspiration  and  dust 
should  be  dried  and  stretched  at  the  end  of  the  day's 
jnarch  and  be  well  beaten. 

Trousers  and  Breec7ies.—S\ij -blue  kersey  trousers  are 
issued  for  dress  occasions.  Heretofore  the  cloth  trousers 
have  been  made  in  two  grades,  neither  of  which  was  well 
suited  to  climatic  conditions.  Now  that  cloth  is  limited 
to  occasions  of  ceremony,  the  relative  thickness  is  less 
important ;  but  it  should  be  closely  milled,  one  grade 
very  light,  and  it  would  be  better  if  a  third  grade  es- 
pecially thick  should  be  provided  for  winter  use  on  the 
northwestern  frontier.  Bleached  cotton  and  brown  cot- 
ton duck  trousers  to  be  worn  exceptionally,  as  are  the 
corresponding  coats,  are  also  supplied.  Military  trou- 
sers should  be  large  over  the  pelvis  to  allow  the  evapor- 
.ation  of  perspiration,  but  should  fit  snugly  about  the 
waist.  A  broad  inner  band  might  be  arranged  as  a  sec- 
ondary support.  A  russet  leather  belt  or  a  pan-  of  sus- 
penders is  now  issued  to  each  man.  Opinions  differ  as 
to  the  propriety  of  suspenders,  but  it  is  my  own  judg- 
ment that  a  man  whose  hip  bones  will  not  sustain  his 
trousers  without  undue  pressure  upon  the  abdomen  is 
not  physically  qualified  for  the  military  service.  Trou- 
sers should  have  large  pockets,  and  those  for  foot-troops 
should  be  sufficiently  narrow  at  the  bottom  for  their 
.convenient  stowage  within  gaiters.  Full-bottomed  trou- 
sers may  look  better  on  parade,  and  the  constant  ten- 
dency of  the  enlisted  man  is  to  alter  the  ordinary  issue  to 
"  sDrmg-bottoms  "  unless  the  company  commander  mam- 
tains  a  watchful  and  repressing  eye.  But  the  distressing 
condition  in  which  troops  reach  camp  after  a  muddy 
march  appeals  strenuously  against  leaving  the  bottoms 
of  trousers  large  or  flowing.  During  the  Civil  War  and 
later,  foot-soldiers  would  frequently  draw  the  stocking 
legs  over  the  folded  ends  of  the  trousers,  and  hold  both 
n  place  by  wrapping  them  with  string.  The  saddle 
piec^es  Tn  t^he  reZofceA  trousers  for  mounted  troops 
should  be  turned  in,  to  avoid  the  rapid  fraymg  of  the 
-ragged  edge.  On  the  plains  the  infantry  often  face  the 
Ksix  inches  of  the  legs  with  buckskin  o>-.?^°;^«  *« 
avoid  cutting  out  by  grass,  fhich  might  we  1  be  done 
before  issue  with  all  designed  for  the  field  did  not  the 
iabitual  use  of  leggings  obviate  the  necessity. 

These  general  remarks  on  military  trousers  have  httle 


immediate  bearing  upon  the  United  States  service,  as  so- 
called  breeches  are  about  to  replace  that  garment  except- 
ing for  dismounted  dress  occasions  and  strictly  garrison 
duty,  neither  of  which  involves  continuous  exposure  or 
strain.  They  are  still  applicable  in  practice  to  the  State 
troops,  and  belong  to  a  general  discussion  of  the  subject. 
The  service  lower  garment,  as  now  prescribed  for  both 
mounted  and  dismounted  regular  troops  for  all  duty  out 
of  garrison,  is  breeches  to  match  the  service  coat  in  color 
and  material.  These  arc  loose  about  the  knee,  fitting  the 
leg  closely  and  extending  to  the  top  of  the  shoes,  where 
they  are  fastened  with  tapes  or  laces.  Breeches  proper, 
as  the  name  implies,  extend  from  the  waist  to  mid-thigh 
or  to  the  knees.  These  would  better  be  called  ankle 
breeches.  Service  trousers,  of  the  same  material  and 
color  a^  the  service  coat,  are  for  habitual  wear  with  or 
without  arms  in  garrison.  White  trousers  may  be  al- 
lowed, not  under  arms,  in  hot  garrisons. 

Drawers  are  primarily  for  cleanliness  and  secondarily 
for  warmth.  Several  grades  are  now  prepared,  and  care 
should  be  taken  that  the  proper  one  is  actually  issued. 
The  man  is  sometimes  tempted  to  discard  drawers,  to  the 
ultimate  decrease  of  his  comfort  and  at  occasional  risk  to 
his  health.  The  dusty  trousers  saturated  with  perspira- 
tion quickly  become  filthy,  and  the  heat  and  coarseness 
irritate  and  excoriate  the  legs.  With  cotton  clothing 
drawers  are  necessary  to  provide  against  a  lower  temper- 
ature at  night,  as  well  as  for  cleanliness.  A  very  thick 
knitted  woollen  might  be  made  for  arctic  and  sub-arctic 
posts.  Drawers  should  be  of  the  same  cut  as  suggested 
for  infantry  trousers  with  plenty  of  room  in  the  seat, 
where  they  frequently  are  deficient,  and  when  not  of 
elastic  material  they  should  be  fastened  with  tapes  in- 
stead of  buttons.  The  wearing  of  drawers  should  be 
enforced  through  inspection  by  company  officers;  but 
that  drawers  may  be  worn,  the  grade  should  correspond 
with  the  climate. 

Stockings  are  issued  in  woollen  and  cotton.  Woollen 
stockings  frequently  lead  to  the  feet  being  chilled  in  the 
winter  by  excessive  moisture  from  the  retained  perspi- 
ration, so  that  men  who  have  a  tendency  to  excessive  per- 
spiration should  use  cotton  regardless  of  the  season.  The 
men  should  always  be  cautioned  against  folds  or  creases 
in  the  stockings  as  leading  to  sore  feet;  and  in  hot  and 
wet  regions  soldiers  may  sometimes  be  authorized  to  dis- 
card stockings,  so  as  to  avoid  the  chafing  caused  by  mud 
entangled  in  them  within  the  shoe.  In  some  armies  the 
stocking  is  replaced  by  pieces  of  muslin  wrapped 
smoothly  about  the  feet.  These  are  more  easily  kept 
clean  than  the  ordinary  stocking,  and  when  skilfully  ap- 
plied do  not  irritate  the  skin. 

Boots  and  /S/joes.— Campaigns  are  won  by  marching, 
and  soldiers  cannot  march  with  crippled  feet.  It  is  as 
necessary  for  the  infantry  that  is  not 
accustomed  to  going  barefoot  to  be 
well  shod,  as  it  is  for  the  cavalry 
horses  to  have  their  feet  well  pro- 
tected. Officers  sometimes  under-es- 
timate  the  importance  of  foot-gear, 
and  even  General  Sherman  went  so 
far  as  to  announce  officially  that  it 
was  a  matter  of  indifference 
what  shoes  were  worn.  But 
serviceable  feet  are  indispen- 
sable and  if  shoes  are  worn 
at  all  they  must 
fit  well,  which 
means  anatomi- 
cally and  without 
pressure,  and 
they  should  be 
durable.  A  good 
shoe  should  have 
a  thick  wide  sole, 
a  low  broad  heel, 
it  should  neither 

be  tight  over  the  instep  nor  large  enough  to  chate,  it 
should    have  no  seams  to    press  upon  the  skm,    ""^i 


Fig.  3338.— An  Army  Shoe. 
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it  should  allow  one -tenth  of  the  foot  in  length  and 
one-eighth  or  one-ninth  in  breadth  for  its  expansion 
under  exercise  (Fig.  3338).  The  hest  heel  has  a  narrow 
iron  rim  at  the  rear.  Shoes  frequently  have  too  much 
leather  in  front  of,  and  not  enough  over,  the  instep. 
Good  shoes  will  last  about  two  months  in  constant 
marching  over  reasonably  rough  roads.  Under  more 
favorable  circumstances  their,  life  is  much  longer;  but 
with  the  sand  and  gravel  of  regions  like  Arizona  they 
will  cut  through  much  more  quickly,  unless  protected 
by  the  hob-nails  which  experienced  men  always  in- 
troduce. A  poorly  made  shoe  will  sometimes  almost 
fall  apart  when  a  single  stitch  is  cut  by  grass  or  gravel, 
or  when  under  extreme  heat  and  dryness  a  few  pegs  or 
screws  loosen.  To  carry  extra  shoes  upon  the  person  is 
a  considerable  tax  upon  the  soldier's  strength,  and  sub- 
depots  for  such  supplies  should  be  easily  accessible.  As 
so  much  of  a  soldier's  comfort  and  efficiency  depends  upon 
his  having  a  proper  shoe,  it  becomes  the  medical  officers 
of  National  Guard  regiments  liahle  for  active  duty  either 
in  the  State  or  Federal  service,  and  especially  those  of 
newly  raised  volunteer  regiments,  to  impress  upon  all 
concerned  the  supreme  importance  of  substantial,  well- 
fitting,  and  comfortable  shoes.  In  the  field  all  shoes 
should  be  occasionally  greased  to  render  them  more  flexi- 
ble and  to  repel  water,  and  they  should  be  occasionally 
water-proofed.  For  garrison  use  there  is  supplied  a  light 
brown  canvas  shoe  that  may  be  worn  in  barracks.  '  "White 
canvas  shoes  may  be  worn  with  the  white  uniform,  but 
not  on  duty.  The  English  issue  a  stout  water-proof  slip- 
per for  use  in  camp  after  a  day's  mai'ch,  but  with  our 
lighter  shoe  it  is  not  worth  while  for  the  man  to  carry 
this  additional  weight. 

Boots,  liitherto  the  mark  of  the  mounted  soldier,  which 
are  very  ill-suited  for  dismounted  duty,  are  no  longer  to 
be  worn  by  any  enlisted  men.  Both  black  and  russet 
leather  shoes  are  ofticial,  but  at  this  time  no  particular 
pattern  is  obligatory.  The  black  shoe  must  be  worn  on 
dismounted  "  full-dress  "  and  "  dress  "  occasions.  On  all 
othSr  duty  the  russet  shoe,  which  better  retains  its  ap- 
pearance in  the  field,  is  required.  It  seems  unfortunate 
that  a  standard  shoe  in  numerous  sizes  is  not  adopted. 
A  good  shoe  is  so  important  for  the  welfare  of  troops, 
and  so  few  soldiers,  particularly  recruits,  are  competent 
to  judge  of  more  than  its  appearance  without  regard  to 
its  utility,  that  without  unceasing  and  intelligent  vigi- 
lance by  company  officers,  great  risk  will  be  run  of  per- 
manent damage  to  the  feet. 

Parkes  ("Practical  Hygiene,"  7th  ed.,  p,  531)  says: 
"  The  sandal  in  all  hot  countries  is  much  better  than  the 
shoe,  and  there  is  no  reason  why  it  should  not  be  used  in 
India  for  the  English  soldier  as  it  is  by  the  native ;  the 
foot  is  cooler  and  will  be  more  frequently  washed. "  In 
the  tropics  a  light  sandal  may  well  be  supplied  for 
c^mps  and  for  active  service  at  discretion.  Where  the 
march  is  not  through  thorny  ways  a  durable  sole  is  suf- 
ficient, and  an  otherwise  bare  foot  is  more  comfortable. 
Some  of  the  Spanish  troops  in  the  Philippines  wore  a 
shoe  of  this  description  that  seemed  serviceable^ 

Leggings  of  cotton  duck  or  canvas,  of  the  color  of  the 
service  uniform,  are  now  required  for  troops  of  all  arms 
on  any  other  than  ordinary  garrison  duty  or  occasions  of 
ceremony.  The  exact  specifications  are  not  accessible 
at  thi§  writing,  but  those  heretofore  used  were  of  brown 
cotton  canvas  in  various  sizes.  They  were  laced  at  the 
side  and  lield  under  the  foot  by  a  strap  and  buckle. 
Light  canvas  is  apt  to  wrinkle,  and  light  leather  to  be- 
come harsh  under  wetting ;  and,  as  heretofore  made,  the 
strap  under  the  sole  easily  tears  and  wears  out.  They 
should  always  reach  nearly  to  the  knee,  and  would  be 
better  if  well-Mtted  and  clasped  with  a  spring.  When 
properly  adjusted  they  afford  a  grateful  sense  of  sup- 
port, and  they  preserve  the  leg  and  ankle  from  sand  and 
dust  and  mud.  When  tight  enough  to  remain  accurately 
in  place,  they  are  liable  to  be  too  tight  and  to  lead  to 
swelling  of  the  feet  and  ankles.  That  is  a  possible  ob- 
jection also  to  fastening  the  breeches  with  tapes. 

The  British  troops  in  Asia  use  putties.    These  are  long 
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bandages  extending  from  the  ankle  to  above  the  calf,  ap- 
plied as  the  ordinary  spiral  roller.  The  men  soon  learn 
to  adjust  them  neatly  and  securely,  so  that  they  do  not 
require  re-arrangement  on  the  march,  and  they  seem  to- 
serve  their  nominal  purpose  much  better  than  the  leg- 
gings, and  as  additional  articles  of  uniform  they  are 
more  portable  and  are  more  easily  cleansed.  The- 
mounted  troops  use  them  equally  with  the  infantry. 

One  of  the  chief  factors  of  the  efficiency  of  any  com- 
mand is  its  mobility,  and  this  depends  in  large  part  upoa 
the  condition  of  the  feet.  Therefore  an  important  part 
of  a  company  officer's  duty  is  careful  and  frequent  in- 
spection of  the  lower  extremities  and  the  supervision  of 
their  care.  That  includes  seeing  that  the  nails  are- 
pi'operly  trimmed  directly  across  the  toe,  that  corns  and 
chafes  are  guarded  against,  and  that  cleanliness  is  prac- 
tised. Corns  and  chafes  depend  upon  ill-fitting  shoes. 
Men  unaccustomed  to  marching  should  soap  or  grease- 
the  feet  before  setting  out ;  and  when  camp  is  reached 
should  wipe  them  clean,  for  which  but  little  water  is  re- 
quired. Blisters  are  to  be  allowed  to  drain  through  a 
minute  hole  at  the  most  dependent  point.  A  powder 
first  used  by  the  Germans  consisting  of  salicylic  acid  3, 
starch  10,  and  powdered  soapstone  87  parts  by  weight, 
when  sifted  into  the  stockings  keeps  the  feet  dry,  obvi- 
ates chafing,  and  facilitates  healing.  This  is  more  eco- 
nomically used  in  the  form  of  ointment.  Of  course  it 
does  not  neutralize  the  bad  effects  of  improperly  made 
slices.  When  in  spite  of  care  raw  troops  break  down 
from  foot-soreness,  it  is  necessary  to  carry  them  in  wag- 
ons. Such  transportation  should  not  be  long  defended, 
neither  should  men  be  carried  on  account  of  moderate 
discomfort  from  their  own  neglect.  Soldiers  disqualified 
by  their  own  neglect  shoidd  be  punished. 

Overcoat. — The  soldiers'  overcoat  is  to  be  of  olive-drab 
woollen  material,  in  general  design  like  the  officers'  over- 
coat. This  is  doubtless  wisely  to  make  the  officers  less 
conspicuous  than  they  heretofore  have  been  under  fire. 
The  officers'  coat  upon  which  this  is  patterned  is  a 
double-breasted  ulster  extending  eight  or  ten  inches 
below  the  knees,  with  a  detachable  hood  large  enough 
to  cover  the  head  when  worn  at  night  or  in  inclement 
weather.  The  front  corners  of  the  skirt  may  be  turned 
back  for  convenience  in  marching.  This  coat  has  no 
cape.  Waterproof  overcoats  or  capes  as  near  as  may  be 
the  color  of  the  service  uniform  are  permitted  to  be  worn 
on  duty  when  exposed  to  rainy  or  other  inclement 
weather. 

Blankets. — Every  man  is  required  to  have  at  least  one 
woollen  bUnket  of  the  regulation  issue,  five  and  a  half 
by  seven  feet  in  size  and  weighing  five  pounds. 

Ponelio. — The  poncho,  a  rubber  sheet  with  a  central 
slit  so  that  it  may  be  worn  over  the  shoulders  on  the 
march  in  the  rain,  or  be  laid  under  the  soldier  in  camp, 
has  been  removed  from  the  class  of  "  equipage  "  into  that 
of  "clothing."  It  is  not  a  part  of  the  regular  allowance 
but  is  supplied  at  cost  and  is  very  useful  in  damp  cli- 
mates. 

Oloves  of  drab-colored  leather  are  to  be  worn  with  the 
service  uniform,  and  white  Berlin  or  wool  at  dismounted 
ceremonies.     Gauntlets  are  abandoned. 

Fatigue  Suits  of  brown  cotton  duck  are  allowed  in  gar- 
rison for  men  on  stable  or  fatigue  duty,  or  with  fixed 
guns  and  emplacements.  These  may  be  worn  alone  or 
over  the  uniform. 

Abdominal  Bandage. — A  woollen  bandage  is  issued  in 
hot  climates  for  the  protection  of  the  abdomen.  This 
encircles  the  loins  and  is  supposed  to  protect  the  kidneys 
as  well  as  the  intestines.  The  official  pattern,  which  does 
not  appear  to  have  been  evolved  from  experience  but 
from  theory,  is  neither  comfortable  nor  very  effective, 
and  is  liable  to  roll  up  into  a  comparatively  narrow  band. 
A  much  better  form  is  that  of  a  small  flannel  apron  of 
one  or  two  thicknesses,  from  fourteen  to  eighteen  inches 
wide  and  from  six  to  eight  deep,  .tied  by  a  tape  around 
the  waist  and  worn  next  to  the  skin.  This  abdominal 
protector  will  materially  lessen  the  chance  of  those  intes- 
tinal affections  that  depend  upon  abrupt  changes  of  tem- 


REFEBENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Military  Hygiene. 
Military  Hygiene. 


perature  and  make  serious  inroads  upon  the  health  of  the 
command. 

Special  Articles,  as  hoods,  gloves,  overshoes,  and  over- 
•coats  of  extra  warmth  are  now  issued  at  very  cold  posts 
for  protection  against  the  severe  weather.  This  is  emi- 
nently proper,  inasmuch  as  formerly  fifteen  per  cent,  of 
such  garrisons  were  off  duty  from  frost-bite  for  several 
weeks  every  winter,  besides  the  absolute  inability  of  un- 
protected troops  to  take  the  field  under  extreme  cold. 

Woollen  Comforters,  such  as  some  men  will  wear  about 
the  neck  in  cold  weather  if  permitted,  are  usually  harm- 
ful. They  keep  the  throat  bathed  in  perspiration  and 
render  it  unduly  sensitive.  Speaking  generally,  a  sol- 
dier should  not  wear  any  article  of  clothing  not  supplied 
from  the  public  stores. 

Because  a  soldier  is  completely  deprived  of  a  civilian's 
■opportunities  for  personal  provision,  it  is  very  necessary 
that  the  clothing  he  is  compelled  to  wear  should  be  per- 
fectly suited  to  his  arduous  work.     War  inevitably  tears 
away  the  non-essentials  of  dress,  but  unfortunately  does 
not  supply  the  deficiencies  it  develops.     Therefore  their 
wants  should   be    carefully  anticipated    and   provided 
for  by  the  officers  who  are  responsible  for  the  comfort 
and  efficiency  of  their  men.     Furthermore,  war  is  apt 
to  be  accompanied  by  lower  commercial  standards,  and 
-deterioration  under  the  pressure  of  great  demands  will 
always  lead  troops  to  suJBfer  unless  rigorous  inspection 
and  inexorable  rejection  intercept  unsound  and  defective 
^supplies. 
■  Weights  to  he  Garried.—The  soldier  in  tlie  field  carries 
upon  his  person  all  that  is  necessary  for  his  complete  in- 
dependence in  the  presence  of  the  enemy.     Formerly  his 
extra  clothing  and  small  articles,  and  in  emergencies 
part  of  his  ammunition,  were  carried  in  a  knapsack. 
'This  was  slung  between  the  shoulders  supported   by 
straps  that  crossed  the  chest  and  also  passed  under  the 
armpits.     The  pressure  over  the  heart  and  lungs  and  the 
■consti'iction  of  the  axillary  vessels  and  nerves  by  these 
straps,  with  the  discomfort  from  its  presence  on  the  back 
and  it's  great  weight,  always  made  the  knapsack  pecul- 
iarly obnoxious  in  both  our  own  and   foreign  armies. 
It  is  probable  that  no  other  condition  of  the  service  has 
been  responsible  for  such  physical  discomfort  and  for  so 
much  ineffectiveness,  not  to  say  disability;  and  constant 
■effort  has  been  made  to  lighten  both  the  amount  and  the 
severity  of  the  soldier's  burden.     In  the  effort  for  relief 
the  blanket  bag  was  substituted  in  1883.     It  is  practically 
.a  knapsack,  although  it  leaves  the  chest  freer  (Fig.  3339) 
This  also,  which  was  never  satisfactory,  is  now  (1903) 
after  trial  for  twenty  years  to  be  abandoned.     Its  object 
was  to  keep  the  enclosed  blanket  dry  and  clean,  and  to 
■carry  a  few  small  necessaries  in  its  pocket,  with  the 
rolled  overcoat  resting  on  the  top.     In  practice  the  spare 
shoes  and  the  other  clothing  were  put  m  the  bag  and  the 
blanket  was  rolled  under  the  overcoat.     It  was  made  of 
•duck  and  had  a  total  capacity  of  990  cubic  inches.     Its 
weight  with  the  straps  was  a  little  more  than  two  and  a 
half  pounds     The  remainder  of  the  equipmen   consists 
of  a  haversack  to  hold  three  days'  rations,  with  three 
small  bags  for  coffee,  sugar,  and  salt,  and  a  canteen  of 
tS-ee  Pints'  capacity,  with  their  straps;  a  tm  cup,  a 
meatcan  divisible  into  two  independent,  dishes,  and  a 


knife,  fork,  and  spoon.     These  weigh  nearly  four^  pounds 
ounces.     The  acco 
;e,  gun-sling,  and 
ut  two  pounds.     T 


;arrying  appars 
about  "six"  and"  a  half  _  pounds.     To  this  must 


Plate    ffun-sling,  and  bayonet  scabbard,   which  weigh 


and  five  pounds  of  bread  and  meat  ^sf 'f^^  f js  ratwn 
in  his  haversack.     The  contents  of  «>«.""* 'l^^g^cks 
ordinarily  one  blanket,  a  towel,  «o™^'„Yr  „'?'drawws  the 
and  overshirt,  an  undershirt,  and  aP^i^o    drawees  tne 
■contents  weighing  in  all,  nine  pounds.     The  old  pattern 


Fig.  3339.— The  Blanket  Bag. 


overcoat  weighed  six  pounds  ten  ounces;  and  for  the 
shelter  tent  two  pounds  must  be  added.     The  weight  of 
the  new  coat  must  be  approximately  the  game  as  that  of 
the  old.     The  weight  of  the  clothing  and  kindred  articles 
besides  what  he  is  wearing,  and  exclusive  of  an  extra  pair 
of  shoes  upon  which  some  autliorities  insist,  is  seventeen 
and  one-half  pounds.     The  ordinary  clothing  actually  on 
the  person  weighs  about  ten  and  one-half  pounds.     Con- 
solidating all  the  burdens,  we  find  that  the  American 
soldier  in  heavy  marching  order,  and  carrying,  as  the 
regulations  presume,  three  days'  rations,  bears  nearly 
sixty  pounds.     The 
weights    borne   by   the 
British  and  the  Austrian 
soldier    are    also    about 
sixty  pounds,  the  French 
and    the  German  carry 
about   sixty-seven,   and 
the  Russian  and  Italian 
about     seventy-five 
pounds.     These  are  ap- 
proximate figures  which 
vary   according    to   the 
conditions,   and   all  are 
probably  reduced  in  the 
field.    In  fact  the  United 
States  soldier  often 
places  extra  undercloth- 
ing and  a  few  light  arti- 
cles within  the  blanket 
which  he   rolls    into   a 
long  cylinder  and,  with 
its  ends  tied   together, 
carries    it    en    echarpe. 
This  is  popularly  known 
as  the  blanketroll,  which 
has  long  received  semi- 
official recognition  and 
now  is  formally  recog- 
nized.    It  is  safe  to  say 
that  in  the  immediate  presence  of  the  enemy  the  blanket 
bag  has  always  been  replaced  by  the  blanket  roll.     The 
shelter  tent  has  lately  been  equipped  with  straps  expressly 
to  retain  the  blanket  and  contents  in  a  roll,  and  the  same 
order  that  discards  the  blanket  bag  accepts  and  authorizes 
the  blanket  roll  "until  some  more  satisfactory  method  of 
carrying  the  pack  has  been  devised."    Occasionally  the 
overcoat  and  shelter  tent  half  are  also  rolled  and  carried 
on  the  other  shoulder,  crossing  the  chest  in  the  opposite 
direction.     Although  strong  men  carry  these  rolls  more 
readily  than  they  do  similar  weights  in  the  knapsack  or 
blanket  bag,  and  they  may  also  be  discarded  very  easily  in 
action,  nevertheless  even  this  reduced  pressure  across  the 
chest  is  oppressive  and,  at  least  in  some  cases,  interferes 
with  the  action  of  the  heart.     As  noted  by  a  military 
board  in  1889  "  such  use  [during  the  civil  war]  did  not  im- 
ply an  approval  of  the  roll,  so  much  as  a  condemnation  of 
the  knapsack  then  provided  for  the  troops. "    The  double 
roll  is   more  than  doubly  objectionable.      Dr.    W.   T. 
Parker,  formerly  an  acting  assistant  surgeon,  has  devised 
a  clothing  case  of  light  water-proof  material  so  arranged 
with   interior   pockets    as  to    hold  underclothing   and 
small  articles,   which   are    necessarily  dispersed  when 
the  ordinary   blanket    roll  is  opened.     It   is  intended 
to   be  carried  either  within  the  blanket  roll  or  inde- 
pendently over  the  shoulder.     For  the  purpose  this  is 
an  admirable  contrivance,  although  it  has  never  been 
introduced   in    the  army  (Figs.   8340  and  3341).     The 
late  Captain  Dodge  proposed  a  flexible  wooden  strip  or 
voke  to  which  the  roll  would  he  lashed  which  would 
also  take  up  the  weight  of  the  haversack  and  the  can- 
teen.    It  passes  over  the  shoulder  and  rests,  as  the  blan- 
ket roll  would,  against  the  opposite  side.     Where  it 
crosses  the  collar  bone  there  is  an  elastic  leather  strap, 
like  a  crutch-head,  to  take  off  the  rigid  bearing.     The 
presumed  advantage  of  this  support  is  to  reheve  by  its 
curve  all  pressure  from  the  chest  and  back.     If  that  can 
be  successfully  done  and  the  weight  prove  not  too  great 
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for  the  narrow  line  of  the  clavicle,  the  relief  from  press- 
ure against  the  chest  should  make  this  a  very  useful  ap- 
pliance. It  has  not,  hovyever,  received  an  extended  prac- 
tical trial.    After  all,  it  is  the  way  in  which  it  is  carried 


Fig.  3340.— Clothing  Case,  Open. 


> 


i 


Fig.  8341.— Clothins  Case,  Packed  and  Folded. 


rather  than  the  actual  weight  of  a  soldier's  necessary 
equipment  that  is  trying  the  man.  His  respiration 
should  not  be  impeded,  the  axillary  vessels  and  nerves 
should  he  free  from  pressure,  and  the  back  should  be  ex- 
posed to  the  air  as  much  as  possible  to  facilitate  evapo- 
ration. The  nearer  the  load  lies  to  the  centre  of  gravity, 
the  more  easily  it  is  managed.  These  various  require- 
ments have  been  most  nearly  attained  by  an  equipment 
devised  some  years  ago  by  Brigadier  General  Merriam, 
which  in  brief  may  be  described  thus : 

The  pack  consists  of  two  compartments  and  is  designed 
for  necessary  underclothing,  rations,  and  extra  ammuni- 
tion within,  and  for  a  blanket,  a  shelter-tent  half,  and,  on 
occasion,  an  overcoat  on  the  outside.  It  is  carried  in  part 
by  straps  passing  over  the  shoulders  and  hooking  into  the 
waist  belt,  but  chiefly  by  two  wooden  supports  that  slip 
into  sockets  on  a  lower  half -belt  and  rest  against  the  hip 


sup/iorf 
•/neaf  can. 
side  3/anie(s^i^ 

ccm^een 
•^ip  sirap 


Fig.  3342.— Merriam  Pack,  showing  Particulars. 


bones.  The  supports  by  their  inclination  keep  the  bur- 
den away  from  the  back,  so  that  ventilation  is  main- 
tained. To  insure  this  the  contents  of  the  pack  must  be 
arranged  so  as  not  to  bulge  and  press  against  the  body. 


The  waist  belt  does  not  require  to  be  tight,  but,  if  de- 
sired, may  be  left  unbuckled  while  marching.  The 
weight  is  supported  by  the  hips  with  some  assistance 
from  the  collar  bones,  and  there  is  practically  no  press- 
ure upon  the  back  and 
absolutely  none  upon 
the  breast.  This  avoids 
all  constriction  of  the 
chest  and  of  the  arm- 
pits, which  is  the  great 
evil  in  the  ordinary 
methods  of  carriage. 
The  supports  are  in- 
terchangeable and 
when  joined  form  a 
shelter-tent  pole.  It  is 
intended  to  carry  a 
shelter-tent  half  and  a 
blanket  rolled  over  the 
top  and  sides  of  the 
pack,  the  undercloth- 
ing, toilet  articles,  and, 
extra  cartridges  in  the 
upper  compartmen  t, 
and  the  rations  and 
mess  kit  in  the  lower.  The  canteen  rests  against  the 
lower  back  of  the  pack.  An  overcoat  may  be  carried 
under  the  pack.  It  is,  however,  less  important  to  define 
exactly  what  articles  should  be  carried  than  to  deter- 
mine and  comply  with  the  principles  by  which  the 
necessary  burden  should  be  borne.  In  this  respect  nu- 
merous actual  trials  in  the  field  have  demonstrated  the 
efficiency  of  this  method, 
and  there  can  be  no  ques- 
tion as  to  the  practical 
value  of  this  device  and 
its  great  superiority  over 
the  lately  oflScial  blanket 
bag  in  poise  and  freedom 
from  oppression.  If  it 
should  be  desired  to 
carry  an  excess  of  ra- 
tions and  ammunition, 
as  in  the  active  opera- 
tions incident  to  battle, 
the  underclothing  and 
similar  articles  may  be 
removed  for  the  time  and 
the  pack  become  in 
effect  merely  a  haversack 
and  an  ammunition 
pouch.  On  the  other 
hand  a  prolonged  expe- 
dition can  be  conducted 
n  heavy  inarching  order 
with  the  minimum  of 
discomfort.  In  the  Cu- 
ban camijaign  it  was 
carried  to  the  firing  line, 
and  no  system  known  to 
the  writer  equals  it  for 
armies  in  the  field.  For 
the  necessities  of  the 
National  Guard,  the 
Mei-riam  pack,  already  adopted  by  some  States,  is  un- 
surpassed. 

Food  is  necessary  to  replace  waste,  to  produce  energy 
and  animal  heat,  and  to  supply  additional  tissue  for  those 
who  are  growing.  In  general  terms  nitrogen  and  carbon 
represent  the  materials  needed,  and  man  requires  fifteen 
times  as  much  of  the  latter  as  of  the  former.  Each  of 
these  must  be  arranged  in  particular  form  In  order  to  be 
digested  and  assimilated,  and  the  problem  of  all  diets  is 
to  secure  such  food  at  a  practicable  cost.  That  is  to  say, 
a  man  must  regulate  the  kinds  of  food  according  to  his 
needs.  Thus,  if  he  were  confined  to  a  meat  diet  he 
would  have  to  take  up  about  four  times  as  much  nitro- 
gen as  is  necessary  in  order  to  obtain  sufficient  carbon ; 


Fig.  3843.— Merriam  Pack,  with 
Blanket. 
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or  a  bread  diet  would  overload  him  -with  carbon  before 
he  received  sufficient  nitrogen.  For  while  foods  arc 
classed  in  a  general  way  as  the  albuminates  or  nitroge- 
nous, and  the  starches  and  sugars  or  carbohydrates,  and 
the  fats,  or  hydrocairbons,  these  mei'ely  indicate  'their 
preponderating  chemical  qualities,  and  both  nitrogen 
and  carbon  are  to  be  found  in  almost  every  article  of 
diet.  Nevertheless,  to  live  upon  bread  alone  would  re- 
quire daily  four  and  one-half  pounds ;  upon  flesh  alone 
six  and  one-half  pounds,  or  upon  potatoes  alone  fifteen 
pounds,  and  only  at  the  risk  of  ultimate  disease  from  the 
excess  of  unnecessary  elements,  even  supposing  the  whole 
to  be  assimilated.  Albumen,  therefore,  must  be  supple- 
mented by  fats,  starcheSj  sugars,  organic  acids  and  salts, 
and  brea4  requires  flesli,  fats,  etc.  It  is  not  the  quantity 
ingested  but  the  amount  assimilated  that  measures  the 
value  to  tlie  individual  of  the  food  taken.  And  as  the 
assimilative  powers  of  individuals  vary  as  to  each  other, 
and  among  themselves  upon  occasion,  the  food  for  a 
number  of  men  should  cover  the  average  requirement. 
Neither,  even  were  it  possible,  should  the  food  be  of 
purely  nutritive  qualities,  for  the  presence  of  a  certain 
amount  of  waste  seems  necessary  for  the  complete  diges- 
tive health  of  man. 

A  ration  is  the  allowance  for  the  subsistence  of  one 
person  for  one  day,  and  is  not,  as  civilians  occasionally 
suppose,  that  for  one  meal.  Besides  meat,  bread,  vege- 
tables, fruit,  coffee,  sugar,  and  seasoning,  it  includes  a 
proportion  of  soap  and  candles.  It  varies  in  its  compo- 
sition with  the  station  of  the  troops  or  the  duty  they  per- 
form, und  is  therefore  known  as  the  garrison,  the  field, 
the  travel,  or  the  emergency  ration,  according  to  these 
conditions. 

The  garrison  ration,  issued  to  troops  in  garrison  or  in 
permanent  camps.  Is  as  follows: 

Meat  Components:  Fresh  beef,  30  ounces,  or  fresh  mut- 
ton (at  no  greater  cost)  20  ounces,  or  bacon  12  ounces,  or 
canned  meat  (when  fresh  meat  cannot  be  supplied)  16 
ounces,  or  dried  iish  14  ounces,  or  pickled  fish  18  ounces, 
or  canned  fish  16  ounces.  In  Alaska  the  allowance  of 
bacon  is  16  ounces,  or  (when  desired)  salt  pork  16  ounces, 
or  salt  beef  22  ounces  may  be  substituted. 

Bread  Components :  Flour  18  ounces,  or  soft  bread  18 
ounces,  or  (only  when  flour  or  soft  bread  cannot  be  used) 
hard  bread  16  ounces,  or  cornmeal  20  ounces. 

Vegetable  Components:  Beans  2f  ounces,  or  peas  2f 
ounces,  o'r  rice  1|  ounces,  or  hominy  1|  ounces,  and  pota- 
toes 16  ounces,  or  potatoes  124  ounces  and  onions  3^ 
ounces,  or  potatoes  12|  ounces  and  canned  tomatoes  3J 
ounces,  or  potatoes  11^  ounces  and  other  fresh  (not 
canned)  vegetables  when  obtained  near  by  or  transported 
in  a  wholesome  condition  from  a  distance,  4|  ounces,  or 
desiccated  vegetables  (when  fresh  vegetables  cannot  be 
furnished)  3|  ounces.  In  other  words,  the  daily  vege- 
table ration  consists  of  a  reasonable  allowance  of  dried 
vegetable  food  and  also  one  pound  of  fresh  vegetables  or 
Its  equivalent.  In  Alaska  the  allowance  of  fresh  vege- 
tables is  24  Instead  of  16  ounces,  and  that  of  desiccated 
vegetables  is  3|  instead  of  2|  ounces. 

I¥int  Components:  Dried  or  evaporated  prunes,  apples, 
or  peaches  1|  ounces  (when  practicable,  30  percent,  of 
the  issue  to  be  prunes). 

Coffee  and  Sugar  Components:  Coffee  (green)  If,  or 
roasted  and  ground  1^  ounces,  or  tea  (black  or  green)  -j^ 
ounce,  and  sugar  3^  ounces.  , 

Seasoning  Components :  Vinegar  -i-g  gill,  or  vinegar  ^ 
gill  and  cucumber  pickles  ^^  gill,  and  salt  ^  ounce,  and 
pepper  (black)  1^  ounce. 

Soam  and  Candle  Components:  Soap  if  ounce,  cand  es 
(when  necessary  for  illumination)  ^  ounce.  In  Alaska 
the  allowance  of  candles  is /j  ounce. 

The  fi,eld  ration,  issued  to  troops  in  the  field  m  active 
campaign,  differs  from  the  garrison  ration  chiefly  m 
being  less  elastic.     It  is  as  follows : 

Meat  Components :  Fresh  beef  or  mutton  (procured  lo- 
cally) 30  ounces,  or  canned  meat  (when  fresh  meat  can- 
not be  procured  locally)  16  ounces,  or  bacon  13  ounces 

Bread  Components :  Flour  18  ounces,  or  soft  bread  18 


ounces,  or  hard  bread  16  ounces,  and  baking  powder 
(when  ovens  are  not  available)  i|  ounce,  or  (when  ovens 
are  available)  hops  j^  ounce,  or  dried  or  compressed 
yeast  -jV  ounce. 

VegettiMe  Components:  Beans  31  ounces,  or  rice  If 
ounces,  and  potatoes  (procurable  locally)  16  ounces,  or 
(procured  locally)  potatoes  13^  ounces  and  onions  3^ 
ounces,  or  desiccated  potatoes  3|  ounces,  or  desiccated 
potatoes  1||  ounces  and  desiccated  onions  ||  ounce,  or 
desiccated  potatoes  Iff  ounces  and  canned  tomatoes  3i 
ounces. 

M-uit  Component :  Jam  (in  cans)  1|  ounces. 

Coffee  and  Sugar  Components:  Coffee  (roasted  and 
ground)  l,'^  ounces,  or  tea  (black  or  green)  ^\  ounce, 
and  sugar  3!  ounces. 

Seasoning  Components:  Vinegar  /y  gill,  or  vinegar  ^^ 
gill  and  cucumber  pickles  /g-  gill,  and  salt  -Jf  ounce  and 
pepper  (black)  ^V  ounce. 

Soap  and  Candle  Components :  Soap  -If  ounce,  candles 
^'V  ounce. 

_  These  supplies  are  not  issued  in  the  small  and  frac- 
tional quantities  here  noted,  which  are  set  down  to  show 
the  daily  allowance  assumed  to  be  necessary  to  subsist 
each  man,  but  are  supplied  in  bulk,  generally  in  quanti- 
ties of  one  hundred  rations  or  multiples  thereof. 

The  travel  ration  is  issued  to  troops  travelling  other- 
wise than  by  marching,  or  when  they  are  separated  for 
short  periods  from  cooking  facilities.  It  consists  per 
hundred  rations  of : 

Soft  bread  113^  pounds,  or  hard  bread  100  pounds,  and 
canned  corned  beef  or  corned  beef  hash  75  pounds,  and 
baked  beans  35'  pounds,  and  canned  tomatoes  50  pounds, 
and  roasted  and  ground  coffee  8  pounds,  and  sugar  15 
pounds,  or,  in  lieu  of  the  coffee  and  sugar  in  kind,  31 
cents  per  day  per  ration  is  allowed  for  the  purchase  of 
liquid  coffee. 

Troojjs  on  transports  have  their  food  prepared  from  the 
articles  of  the  garrison  ration,  varied  by  the  substitution 
of  articles  of  equal  money  value  from  the  extensive  list 
of  subsistence  stores  other  than  the  ration  kept  for  sale. 
Ordinarily,  fresh  meat  is  issued  seven  days  in  ten,  and  salt 
meat  three  days  in  ten,  the  issue  of  fish  being  a  substitute 
for  that  of  salt  meat.  Whenever  the  issue  of  both  the 
fresh  meat  and  the  vegetable  components  is  impracti- 
cable, there  may  be  issued  in  lieu  of  them  canned  fresh- 
beef-and-vegetable  stew,  at  the  rate  of  28^  ounces  to  the 
ration. 

The  emergency  ration,  prepared  under  the  direction  of 
the  War  Department,  is  supplied  troops  in  active  cam- 
paign for  use  only  when  the  regular  ration  cannot  be  ob- 
tained. Each  complete  ration  is  contained  in  a  metallic 
case  which  may  be  oj)ened  only  by  an  officer's  order  or  in 
extremity. 

It  consists  of  a  chocolate  component  and  a  bread  and 
meat  component.  The  first  contains  equal  parts  of  pure 
chocolate  and  pure  sugar  combined,  molded  into  a  cake 
of  one  and  a  third  ounces.  The  second  contains  meat- 
flour  and  parched  ground  wheat.  The  meat-flour  is  pre- 
pared by  grinding  fresh  lean  beef,  free  from  visible  fat 
and  sinew,  desiccating  it  by  heat,  without  cooking  it  in 
the  slightest,  until  the  moisture  does  not  exceed  five  per 
cent,  and  reducing  it  to  a  powder  carefully  sifted  through 
a  fine-meshed  sieve.  The  wheat  portion  is  prepared  by 
parching  cooked  kiln-dried  wheat  with  the  outer  bran 
removed,  and  grinding  it  to  a  coarse  powder.  The  com- 
pound consists  of  16  parts  of  the  meat  flour,  83  parts 
of  the  ground  wheat,  and  1  of  common  salt,  each  by 
weight,  thoroughly  mixed  in  sufficiently  small  quantities 
to  be  homogeneous.  These  are  compressed  into  a  cake 
weighing  four  ounces.  Three  cakes  of  the  chocolate  and 
three  of  the  bread  and  meat  component  are  put  up  in  a 
can  with  three-fourths  of  an  ounce  of  fine  salt  and_  one 
gram  of  black  pepper,  and  are  designed  to  subsist  a 
man  for  one  day.  The  meat  and  bread  component  may 
be  eaten  dry ;  or  be  stirred  into  cold  water  and  eaten ;  or 
one  cake  may  be  dissolved  in  three  pints  of  water,  boiled 
five  minutes  or  longer,  and  seasoned  to  taste ;  or  one  cake 
may  be  boiled  in  one  pint  of  water  five  minutes  to  make 
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thick  porridge,  to  be  eaten  hot  or  cold.  When  cold  this 
may  be  sliced  and  fried  with  any  available  fat. 

The  Subsistence  Department  issues  to  the  soldier,  en- 
tirely at  the  public  expense,  all  the  parts  of  the  particu- 
lar ration  required  for  him,  whether  in  garrison  or  in  the 
field.  In  most  foreign  services  the  enlisted  man  when 
not  actually  campaigning  must  buy  a  large  part  of  his 
food,  and  his  pay  is  arranged  with  a  system  of  stoppages 
for  that  purpose.  But  in  the  United  States  army  this  is 
not  required,  nor  would  it  be  practicable  for  individual 
men  or  company  organizations  to  make  such  purchases  in 
-a  great  part  of  the  garrisoned  or  marched-over  regions  at 
home  or  abroad.  The  formal  constitution  of  the  ration, 
•except  as  expressly  noted,  is  uniform  for  the  service  re- 
quired regardless  of  locality  or  climate.  Manifestly  it  is 
exactly  suitable  only  within  very  narrow  conditions,  if 
indeed  to  any.  But  the  alternative  and  substitutive  por- 
tions give  it  wide  range,  which  is  further  increased  by  the 
■exchange  or  sale  of  surplus  parts  and  the  purchase  of 
other  food  with  the  accruing  fund.  Besides  the  money 
value  pf  the  unconsumed  rations,  the  savings  of  the  post 
"bakery,  as  explained  later,  and  a  share  of  the  profits  of 
the  post  exchange  go  into  the  hands  of  the  company 
■commanders  as  a  company  fund.  By  the  administration 
of  the  ration,  and  of  this  fund  which  in  part  represents 
it,  the  captain  demonstrates  much  of  his  ability  to  take 
■care  of  his  men.  The  hospital  fund,  for  the  purchase  of 
•extra  diet  for  the  sick,  is  created  in  the  same  way.  An 
alternative  provision  for  the  subsistence  of  the  sick  oc- 
curs through  an  allowance  of  forty  cents  per  man  per 
day.  When  circumstances  permit,  vegetable  gardens 
are  cultivated  by  their  own  labor  for  the  benefit  of  the 
troops.  Besides  adding  to  the  table,  the  profits  of  any 
sale  or  exchange  of  vegetables  accrue  to  the  company 
fund. 

Speaking  generally,  the  bread  and  meat  components 
are  the  vital  parts  of  the  ration  and  those  most  likely  to 
be  issued  even  under  adverse  conditions.  Bread  is  not  a 
complete  diet,  in  that  it  is  deficient  in  fat  and  moderately 
in  nitrogen,  on  which  account  some  form  of  oily  food  is 
instinctively  eaten  with  it.  But  it  is  the  only  part  of  the 
ration  in  which  there  is  no  necessary  waste,  and  it  is  one 
,  of  the  very  few  foods  that  never  pall  upon  the  appetite. 
Bread  is  dough  distended  through  its  particles  with  car- 
bon dioxide  and  cooked,  and  dough  is  flour  mixed  with 
salt  and  water.  Flour  is  the  crushed  wheat  kernel  with 
the  two  outer  husks  or  bran  removed,  and  it  contains 
from  nine  to  fourteen  parts  of  nitrogen  and  between 
sixty  and  seventy  parts  of  carbonaceous  matter  in  the 
hundred.  The  bran  contains  about  fifteen  per  cent,  of 
nitrogen,  three  and  a  half  of  fat,  and  five  and  seven-tenths 
of  salts,  but  although  theoretically  nutritious  is  too  irri- 
tating, and  therefore  indigestible,  to  be  assimilated.  On 
this  account  the  use  of  whole  flour  is  of  doubtful  wis- 
dom. In  tlie  market  "  high  patent "  flour  is  graded  the 
-highest,  but  moderately  dressed  or  "straight"  flour, 
which  is  the  whole  product  of  the  wheat  except  the  ref- 
use, with  a  small  proportion  of  low  grades,  is  the  best 
for  issue.  Whatever  the  standard  the  flour  should  be 
uniform  in  color,  for  specks  show  imperfect  milling  or  a 
very  low  grade ;  but  the  best  flour  is  no  longer,  as  for- 
merly, necessarily  an  absolutely  impalpable  and  white 
powder.  The  roller  process  yields  a  slightly  rough  flour, 
and  the  hard  winter  wheat  may  give  it  a  yellowish  tinge. 
Good  flour  is  slightly  acid  to  test  paper  but  not  to  the 
taste,  and  an  acidity  that  may  be  recognized  by  the 
senses  means  a  change.  Acid  flour  makes  sour  bread, 
and  any  disagreeable  taste  or  odor  indicates  bad  flour. 
When  boiling  water  is  poured  on  a  little  flour,  there 
should  arise  no  odor  but  that  of  freshly  ground  wheat. 
The  relative  strength  and  elasticity  of  the  gluten,  which 
are  determined  comparatively  by  manipulating  a  small 
(juantity  of  flour  intimately  mixed  with  half  its  weight 
of  water,  make  a  standard  for  comparison.  This  is 
known  as  the  dough  test,  and  its  failure  shows  weak 
flour,  from  poor  wheat  or  imperfect  milling  and  defec- 
tive gluten. 

The  carbon  dioxide  is  introduced  within  the  dough,  (1) 


by  yeast  or  other  ferment,  (3)  by  a  baking  powder,  or  (3) 
by  forcing  the  gas  into  the  mass  (aeration).  The  usual 
garrison  method  is  to  add  eight  to  twelve  pints  of  tepid 
water,  four  ounces  of  yeast,  a  little  potato,  and  one  or 
two  ounces  of  salt  to  twenty  pounds  of  flour,  checking 
the  fermentation  at  the  proper  point.  When  the  dough 
is  heated  the  albumen  in  the  flour  is  coagulated,  a  part 
of  the  starch  is  transferred  into  dextrin  and  somesugar, 
and  some  additional  carbon  dioxide  is  formed.  Yeast  is 
the  ordinary  ferment,  but  a  lump  of  leaven,  which  is 
common  dough  kept  moderately  warm  for  some  time, 
may  be  thoroughly  kneaded,  while  undergoing  fermen- 
tation, into  fresh  flour  and  water.  A  good  baking  pow- 
der would  be  two  ounces  of  tartaric  acid  and  three  ounces 
each  of  bicarbonate  of  soda  and  arrowroot— thoroughly 
mixed  and  kept  perfectly  dry  (Yeo).  Bread  may  be 
hea-vy  when  the  yeast  has  fermented  too  rapidly  or  in- 
sufficiently, or  when  the  heat  has  been  too  great  or  too 
little.  I  Bitter  yeast  will  make  the  bread  bitter  and  excess 
of  water  may  make  it  mouldy.  If  acid  flour  must  be 
used,  or  if  the  flour  has  been  grown  on  sandy  soil  where 
lime  is  deficient,  it  may  rise  well  enough,  but  becomes 
heavy  and  sour  Upon  cooling.  In  such  a  case  mixing  the 
flour  with  lime  water  made  from  quicklime  will  yield 
good  bread.  There  are  some  soils  the  flour  from  which 
always  requires  strong  lime-water.  When  the  yeast  is 
from  stock  that  is  too  old,  lime-water  will  sometimes  act 
as  a  corrective.  When  bread  is  sour  from  an  excess  of 
acid  it  may  be  made  edible  by  toasting  it  in  thin  slices, 
which  volatilizes  the  acid.  Stale  loaves  heated  in  an 
oven  to  250°-300°  F.  after  having  been  soaked  in  water 
are  thus  freshened;  but  they  must  be  eaten  within 
twenty-four  hours.  Thick  slices  of  stale  bread  may  be 
freshened  by  toasting. 

At  a  permanent  post  the  Subsistence  Department  es- 
tablishes a  bakery,  and  in  that  case  it  issues  the  flour  in 
the  form  of  soft  bread  only.  As  the  gain  in  baking  is 
about  one-third,  weight  for  weight,  the  bakery  expenses 
are  thus  reimbursed ;  and  should  circumstances  make  it 
desirable  the  ration  of  bread,  not  of  flour,  may  on  ac- 
count of  such  gain  be  increased  up  to  twenty-two  * 
ounces,  when  ordered  by  the  post  commander  on  the  rec- 
ommendation of  the  council  of  administration.  Bread 
loses  weight  after  baking,  and  the  weight  of  the  bread 
ration  is  always  taken  cold.  For  large  camps  it  is  often 
practicable  to  establish  great  temporary  bakeries,  as  was 
done  successfully  at  Chickamauga,  and  perhaps  else- 
where, in  1898.  For  marching  columns  bakery  wagons 
and  travelling  ovens,  such  as  were  used  with  the  Army 
of  the  Potomac,  can  accompany  tlie  troops  wherever 
guns  can  pass.  But  in  the  field,  where  hard  bread  is  not 
depended  upon,  baking  for  brigades  or  smaller  commands 
will  generally  be  done  by  the  company  cooks.  Of  the 
various  methods  of  baking  in  the  field,  the  simplest  is  to 
fill  a  small  hole  in  the  ground  with  a  wood  fire,  and  when 
this  has  thoroughly  burned  out  to  place  in  it  on  a  stone 
a  mixture  of  flour,  salt,  and  water,  covered  with  a  tin 
plate  and  surrounded  by  hot  ashes.  The  heat  should  be 
kept  below  212°  F.,  or  the  bread  will  be  tough.  Or  two 
mess-pans  may  be  taken  and  the  rim  of  one  be  cut  down 
an  incli  and  a  half  leaving  a  rough  border.  Fill  this  pan 
two-thirds  with  dough  and  invert  over  it  the  perfect  pan. 
Place  both  in  a  hole  eighteen  inches  deep  where  a  wood 
fire  has  burned  several  hours,  and  from  which  all  the  em- 
bers, except  for  two  or  three  inches,  have  been  removed. 
Cover  the  pans  with  hot  ashes  and  earth  and  the  bread 
will  bake  in  five  or  six  hours.  The  gases  escape  through 
the  cut  edges.  A  barrel  oven  is  made  by  laying  in  a  hol- 
low a  barrel  with  its  head  out,  and  covered  throughout 
for  six  or  eight  inches  with  wet  clay,  and  this  for  six 
inches  with  dry  earth.  At  the  top  of  the  further  end  a 
three-inch  opening  is  left  for  a  flue.  The  staves  are 
burned  out,  and  after  it  has  been  heated  for  use  the  front 
and  the  flue  are  closed.  The  common  Dutch  oven  is  well 
adapted  for  baking  for  small  messes  in  the  field  when  fuel 
and  transportation  are  abundant,  and  is  a  desirable  part  of 
company  property.  It  is  a  heavy  flat  iron  pot  with  short 
legs  and  a  top  which  fits  with  a  flange.     It  is  heated  by 
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coals  placed  upon  as  well  as  beneath  it,  and  several  may 
be  used  together  in  a  trench  with  economy.  The  Buz- 
zacott  field  oven,  now  supplied  by  the  Government,  is 
well  adapted  for  baking  and  general  cgoking  It  has 
greater  range  and  less  weight  and  cost  than  the  same  ca- 
pacity of  Dutch  ovens,  and  may  be  carried  wherever 
there  is  moderate  transportation.  It  requires  more  care 
to  protect  from  injury  than  the  heavy  Dutch  oven 
Loaves  of  bread  for  transportation  should  be  laid  on  their 
sides  or  ends,  not  on  their  bottoms.  An  army  wagon 
with  side-boards  will  carry  1,800,  and  without  side- 
boards 1,400,  18-ounce  loaves  of  bread. 

Hard  bread  (military  biscuit)  is  unfermented  dough 
thoroughly  baked.  Bulk  for  bulk  it  is  more  nutritious 
than  soft  bread,  on  account  of  the  water  having  been 
driven  off;  but  men  do  not  thrive  on  it  as  a  constant 
diet.  When  issued  in  very  small  rectangular  crackers 
put  up  in  one-pound  stiff  cartons  very  little  is  wasted,  as 
occurs  by  crumbling  when  large  squares  are  served  from 
the  original  packing-boxes. 

Cornmeal  may  be  substituted  for  flour  at  the  rate  of 
twenty  ounces  per  ration.  It  contains  quite  as  much 
nitrogen  and  four  times  as  much  fat  and  is  highly  nutri- 
tious. It  does  not  keep  well  and  cannot  be  abruptly 
substituted  for  flour  with  persons  unaccustomed  to  it. 
Neither  does  fine  wheat  flour  agree  at  first  with  those 
accustomed  to  meal.  Both  these  rules  were  illustrated 
by  military  prisoners  during  the  civil  war ;  the  Southern 
sickened  on  a  wheat  diet,  as  did  the  Northern  men  when 
fed  on  cornmeal.  Oatmeal  develops  ounce  for  ounce 
130  foot-tons  of  potential  energy  against  87.5  for  bread; 
it  keeps  fairly  well,  it  is  easily  cooked  and,  although  from 
its  lack  of  adhesiveness  large  loaves  cannot  be  made,  it 
laaiy  be  used  in  small  flat  cakes.  It  is  a  good  military 
food  and  as  a  hot  or  cold  gruel  is  extensively  and  profit- 
ably used  by  hard-working  laborers.  This  would  be  an 
admirable  issue  for  men  on  guard  at  night  or  on  heavy 
fatigue. 

The  bread  is  probably  the  most  important  part  of  the 
ration  to  the  new  soldier.  Men  recruited  in  peace  have 
frequently  been  underfed  before  enlistment;  while  those 
of  a  higher  social  class  who  become  soldiers  under  the 
stimulus  of  war  often  require  an  excess  of  bread  to  com- 
pensate for  their  non-assimilation  in  the  beginning  of 
their  career  of  the  coarser  parts  of  the  ration.  In  both 
cases  bread  is  so  acceptable  a  food  that  it  is  always  eaten 
in  excess.  All  the  care  that  may  be  spent  on  its  prepara- 
tion is  well  bestowed. 

Besides  restoring  waste  and  adding  tissue  to  the  imma- 
ture, the  province  of  food  is  to  supply  energy  and  ani- 
mal heat.  These  are  yielded  by  the  contained  nitrogen 
and  carbon  respectively.  Almost  any  form  of  food  con- 
tains both  these  elements,  but  speaking  generally  the 
energy-giving  part  of  the  ration  is  the  flesh,  whose  most 
acceptable  form  is  fresh  beef  or  bacon.  The  ration  of 
fresh  beef  is  estimated  on  the  basis  of  the  raw  issue. 
The  carcass  wastes  five  per  cent,  in  cutting  up ;  a  fair 
proportion  of  bone  iS  twenty  per  cent. ;  and  in  cooking 
meat  shrinks  twenty-five  per  cent,  in  weight.  The  issue 
K  sufficient  when  the  quality  of  the  beef  is  good,  but  it 
is  insufficient  when  taken  from  range  cattle,  or  from  car- 
casses kept  long  in  cold  storage.  The  loss  m  cooking 
frozen  meat  is  believed  to  be  ten  per  cent  more  than  witn 
fresh  meat,  and  there  is  further  believed  to  be  a  deteno- 
ration  in  the  nutritive  value  of  refrigerated  beef.  Ihis 
latter  point  has  not  yet  been  scientifically  demonstrated 
but  it  is  probably  the  case.  Salted  meats  lose  some  ot 
their  valuable  constituents  by  osmosis  into  the  brine,  and 
their  texture  becomes  hardened  I^l  funeral  terms  salt 
beef  has  two-thirds  the  food  value  of  fresh  l^eef.  Issue 
steers  should  weigh  about  one  t^iousand  pounds  and  be 
about  four  years  old  and  be  well  nourished.  The  aver- 
age net  weiiht  is  about  sixty  per  cent  of  the  live  weight 
and  when  the  use  of  scales  is  impracticable  this  may  be 
determined  by  one  or  the  other  of  these  formulas : 

(CX  08)><LX43  =  W  (net),  where  C  is  the  girth 
behind  the  shoulder  blades,  L  the  length  from  the  front 
of  the  shoulder  blades  to  the  tail,  43  pounds  represent 
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the  weight  of  a  cubic  foot  of  flesh,  and  W  is  the  net 
weight.  In  this  case  .08  is  the  equivalent  of  0.7958,  and 
the  square  of  the  circumference  multiplied  thereby  yields 
the  contents.  Or  0  ^  X  5  L  ^  1. 5  =  W.  Divide  by  1.425 
if  fat,  or  by  1.575  if  lean. 

Beef  should  be  killed  twenty-four  or  thirty-six  hours 
before  issue  in  temperate  and  eight  or  ten  hours  in  hot 
climates.  The  fat  of  good  beef  should  be  firm  and  suf- 
ficient and  the  flesh  be  firm  and  elastic,  marbled  from 
little  veins  running  through  it,  and  a  little  reddish  fluid 
should  exude.  If  the  flesh  is  pale  and  moist  it  indicates 
that  the  animal  was  young,  if  dark  that  it  was  old. 
When  the  animal  has  not  been  properly  bled  the  flesh  is 
a  deep  purple  in  color.  Blood  should  not  be  retained  in 
the  flesh,  not  because  it  is  unwholesome  but  because  it 
decomposes  very  rapidly.  The  interior  should  be  no 
darker  than  the  surface  and  there  should  be  no  softening 
of  the  tissues  nor  fluid  within  them.  Commencing 
change  is  denoted  by  a  disagreeable  odor  and  by  the 
color  being  paler  at  first  and  greenish  later.  Decompos- 
ing meat  should  not  be  eaten,  although  it  may  be  toler- 
ated by  some  digestive  organs  and  be  esteemed  a  delicacy 
by  abnormal  palates.  Diseased  animals  ordinarily  should 
be  condemned  as  food,  although  such  emergency  issue 
may  be  made  in  the  prolonged  absence  of  other  meat.  It 
has  repeatedly  happened  that  cattle  dead  of  the  rinder- 
pest and  horses  dead  of  glanders  have  been  eaten  with 
impunity.  But  it  is  essential  that  such  meat  be  thor- 
oughly cooked,  and  it  is  much  safer  that  all  the  blood  be 
drained  away.  Tuberculous  meat  and  milk  may  affect 
the  consumer;  but  it  is  probable  that  actinomycosis,  a 
less  communicable  disease,  is  often  mistaken  for  the  for- 
mer. Beef  and  pork  infected  by  the  measle  (cysticer- 
cus)  may  communicate  tapeworm,  and  trichinous  pork 
trichina  spiralis  to  man.  The  measle  is  observable  by 
the  eye  as  a  small,  rounded  body ;  but  it  is  incoiTect  to 
designate  pork  that  is  simply  old  and  rusty  as  "measly," 
as  is  sometimes  done.  Very  thorough  cooking,  so  as  to 
kill  all  the  contained  parasites,  is  necessary  and  the  inte- 
rior of  boiled  or  roasted  meat  should  show  that  this  has 
been  done.  Notwithstanding  that  all  diseased  animals 
are  not  necessarily  to  be  condemned  for  food  under  the 
stress  of  military  emergency,  it  must  be  remembered  that' 
the  stronger  medicines  used  in  their  treatment  have  been 
known  to  poison  persons  eating  such  flesh.  Animals 
with  malignant  pustule  are  always  dangerous  and  their 
carcasses  should  not  be  buried,  but  burned.  Sausages 
and  meat  pies  sometimes  become  toxic  by  the  develop- 
ment of  a  substance  not  yet  isolated ;  and  hash  prepared 
over  night  in  warm  weather  and  stale  mixed  dishes  are 
liable  to  induce  intestinal  disorders  with  marked  choleraic 
symptoms.  Fresh  meat  may  be  preserved  for  some  time 
by  heating  the  outside  very  strongly,  thus  coagulating 
the  outer  albumen  and  sealing  the  contained  juices 
against  infection  from  without.  The  external  applica- 
tion of  charcoal,  sugar,  or  gunpowder  well  rubbed  into 
the  surface  is  also  preservative.  Partly  prepared  fresh 
meat  may  be  preserved  on  a  large  scale  by  canning,  but 
the  use  of  antiseptic  chemicals  is  apt  to  be  hurtful. 
Corned  beef,  cooked  and  canned,  has  double  the  nutritive 
value  of  the  same  quantity  of  uncooked  beef,  and  is  a 
valuable  substitutive  part  of  the  ration,  at  the  rate  of 
twelve  ounces,  where  fresh  beef  cannot  be  issued.  It 
contains  sixty  per  cent,  solids,  of  which  forty  are  albu- 
minoids, fifteen  fat,  and  five  salts.  Corned  beef  con- 
tains six  per  cent,  nitrogen.  Bacon  is  the  exception  to 
the  rule  that  cured  meats  are  less  digestible  than  when 
fresh.  Its  fat  is  more  acceptable  than  that  of  pork,  and 
it  is  a  form  of  fo6d  that  is  easily  transported  and  is  well 
suited  to  the  demands  of  severe  exercise.  From  its  na- 
ture it  wastes  much  under  heat.  It  is  distasteful  to  those 
not  in  rude  physical  vigor  and  to  most  in  hot  climates. 
There  are  several  alimentary  substances  not  ordinarily 
used  that  necessity  may  lead  troops  to  eat.  Of  these 
horseflesh,  which  contains  more  nitrogen  and  less  carbon 
and  hydrogen  than  beef,  is  the  most  commonly  available. 
To  an  army  in  the  field  horses  are  more  useful  as  auxil- 
iaries than  as  food ;  but  in  a  siege,  or  when  not  required 
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for  their  ordinary  purposes,  tliey  afEord  a  ■wholesome  and 
efficient  diet.  A  field  hospital  after  an  engagement,  if  at 
all  short  of  meat,  should  certainly  utilize  horses  killed  in 
action. 

To  Cook  Meat. — For  boiling,  the  piece  should  be  as 
large  as  possible  and  be  plunged  in  boiling  water  to  re- 
main five  or  ten  minutes.  This  coagulates  the  albumen 
in  the  outer  layers  and  retains  the  juices.  The  temper- 
ature of  the  water  should  then  be  reduced  to  160"  F.,  as 
at  170°  and  above  the  meat  would  become  hard  and  indi- 
gestible. The  meat  should  remain  in  the  water  fifteen 
minutes  for  every  pound  of  its  own  weight.  Baking, 
which  is  not  roasting,  although  ordinarily  so  called,  is 
-treating  meat  exactly  similarly  to  roasting  and  for  the 
same  reasons,  except  that  a  dry  heat  is  used.  To  roast 
properly  the  meat  should  be  cut  into  pieces  one  or  two 
inches  square  and  be  held  for  a  few  minutes  before  a  hot 
fire,  as  in  the  field.  Frying  as  ordinarily  attempted  evolves 
fatty  acids,  generally  injurious,  which  penetrate  the  par- 
ticles of  food  and  envelop  them  in  grease  which  the  gas- 
tric juices  do  not  dissolve  and  which  irritates  the  stomach. 
Food  cooked  in  fat  should  be  drained  in  a  sieve  for  a  few 
minutes.  Stewing  when  properly  conducted  is  admir- 
able. Small  pieces  of  meat  should  be  kept  for  about  two 
hours  in  a  little  water  at  not  far  from  134°  P.  This 
partly  extracts  the  juices,  keeps  the  albumen  semi-fluid 
and  enriches  the  accompanying  liquid,  which  must  be 
served  with  the  meat.  Stewing  is  the  exact  opposite  of 
boiling,  in  both  theory  and  practice.  Soup  is  made  by 
putting  uncooked  meat  into  cold  water,  one  pound  to  a 
quart,  and  heating  gradually.  Rapid  boiling  volatilizes 
the  aroma  and  probably  part  of  the  nutritious  matter; 
cracked  bones  increase  the  strength  of  the  soup,  and 
cooked  meat  may  be  added  three-quarters  of  an  hour 
after  putting  on  the  fire ;  potatoes  thirty  minutes  before 
it  is  done ;  other  vegetables  an  hour  and  a  half.  The  es- 
sentials are  scrupulously  clean  pot,  slow  cooking,  and 
constant  skimming.  Stock  for  soup  is  made  by  putting 
lean  meat  into  cold  water,  three  pounds  to  a  gallon,  and 
cooking  slowly  for  several  hours.  The  fat  is  skimmed 
off  and  a  jelly  remains  after  cooking.  When  re-dissolved 
by  heat  and  rebelled,  with  water  and  seasoning  added, 
soup  is  quickly  made.  Svicli  stock  can  easily  be  made  in 
camp  and  carried  on  the  march. 

One  marked  element  in  the  greater  eiBciency  of  the 
regular  over  the  volunteer  soldier  is  his  ability  to  pre- 
pare his  food  and  to  assimilate  it,  to  avoid  waste  without 
and  within  the  body.  The  civilian  who  has  depended 
upon  trained  cooks  and  domestic  conveniences,  in  the 
field  wastes  the  raw  material  in  trying  to  dress  it  and 
cannot  digest  and  appropriate  much  of  what  he  eats. 
"An  army  moves  upon  its  belly,"  and  to  teach  each  re- 
cruit and  militiaman  the  practical  use  of  the  army  ration 
would  render  him  more  valuable  as  a  fighting  man  than 
would  any  amount  of  rhythmical  movement  in  a  manual 
that  is  never  executed  under  fire,  or  perfection  in  estab- 
lishing an  alignment  that  can  never  be  preserved  in  bat- 
tle. Hence  at  the  militia  camps  of  instruction  caterers 
should  not  be  permitted,  and  the  men  should  be  taught 
and  exercised  in  the  principles  and  practice  of  the  sim- 
pler cooking.  In  permanent  garrisons  of  organized  troops 
messes  of  more  than  one  company  should  be  forbidden,  as 
having  a  direct  tendency  to  render  men  helpless  in  emer- 
gency. The  garrison  mess  is  an  agency  that  lessens  the 
responsibility  of  the  company  officers,  diminishes  the  in- 
terest of  the  men  in  a  most  important  part  of  their  com- 
pany organization,  and  fosters  ignorance  of  the  very 
features  by  which  their  success  in  the  field  in  maintained. 
It  would  be  an  economy  of  energy  and  of  material  for 
each  militia  company  to  employ  a  good  cook  as  instruc- 
tor in  the  use  of  the  army  ration  dtiring  tlie  summer  en- 
campments ;  but  details  of  men  should  be  required  to  do 
the  work  and  they  should  be  made  to  understand  that 
duty  in  the  cook-house,  however  distasteful,  is  quite  as 
honorable  and  is  of  more  value  than  some  of  the  showy 
exercises  that  would  otherwise  occupy  their  time. 
When  its  importance  is  explained,  the  public  spirit  that 
inspires  the  better  militia  regiments,  a  patriotic  senti- 


ment which  cannot  be  too  highly  commended  and  which 
is  the  essence  of  their  usefulness  as  public  bodies,  would 
soon  enable  the  citizen  soldiers  to  bear  this  burden  in 
common  with  o.ther  trials  that  are  necessary  to  make 
them  efficient  in  the  field.  Then  they  may  in  campaign 
justify  the  sacrifices  already  made,  and  not  fall  ignomin- 
iously  into  the  ranks  of  the  non-eflectives  because  they 
have  neglected  this  inconspicuous  but  essential  prelimi- 
nary. 

Newly  organized  regiments  require  careful  oversight 
and  instruction  in  the  care  and  preparation  of  their  food 
from  the  very  first.  A  recruit  has  enough  physical  ills 
to  contend  against  to  make  it  of  the  first  importance  that 
his  bodily  strength  should  not  be  impaired  by  an  imper- 
fect or  hurtful  diet.  The  law  requires  that  "the  line 
officers  of  the  army  shall  superintend  the  cooking  done 
for  the  enlisted  men  "  (Rev.  Stat.,  1234),  and  "  the  officers 
of  the  medical  department  of  the  army  shall  unite  with 
the  officers  of  the  line  in  superintending  the  cooking 
done  by  the  enlisted  men"  (Rev.  Stat.,  1174).  It  is  not 
expected  nor  is  it  practicable  that  these  officers  shall 
minutely  instruct  in  cookery,  but  they  should  have  a 
knowledge  of  the  general  principles  of  that  art  and,  es- 
pecially with  new  troops,  should  promptly  interpose 
when  there  is  a  suspicion  of  deficient  quantity  or  dete- 
riorated quality.  A  sudden  increase  of  the  sick  report  in 
the  direction  of  gastric  and  intestinal  complaints,  espe- 
cially if  limited  to  distinct  subdivisions  of  the  command, 
requires  the  medical  officer  carefully  to  examine  the 
kitchen  and  the  table.  Beans  imperfectly  cooked,  pota- 
toes not  thoroughly  "done,"  a  cheap  grade  of  molasses 
bought  through  mistaken  economy  outside  of  the  Subsist- 
ence Department,  are  among  the  common  causes  of  such 
trouble.  Any  food  undergoing  fermentative  change  is 
likely  to  do  harm.  All  these  conditions  are  directly 
within  the  domain  of  preventive  medicine,  that  is,  of 
hygiene. 

Besides  the  bread  and  meat  already  discussed,  which 
are  the  essentials  of  every  ration,  vegetables  are  liberally 
supplied  to  United  States  troops.  Beans  when  properly 
cooked  are  admirable  food;  when  improperly  cooked 
they  are  said  to  be  more  disabling  than  the  enemy's  fire. 
They  contain  more  than  twice  as  much  nitrogen  as  bread 
and.  supplement  it  admirably.  But  they  require  to  be 
soaked  at  least  twelve  hours  and  to  be  boiled  slowly 
until  tender,  which  requires  two  or  three  hours  more. 
They  should  not  be  boiled  in  hard  water,  for  the  lime 
salts  render  the  legumin  insoluble.  No  amount  of  boil- 
ing will  soften  old  beans.  They  should  be  soaked 
twenty-four  hours  and  then  be  crushed  and  stewed. 
But  if  lime  water  must  be  used  for  cooking  beans,  a  cer- 
tain amount  of  the  lime  may  be  precipitated  by  prelimi- 
nary boiling,  after  which  the  supernatant  water  carefully 
poured  off  may  be  used.  The  difficulty  in  cooking  beans 
increases  directly  with  the  altitude  of  the  place. 

Fresh  vegetables,  now  a  liberal  part  of  the  ration,  are 
always  desirable  as  food,  to  stimulate  the  appetite,  and 
probably  to  assist  the  digestion  and  assimilation  of  other 
food.  They  are  especially  valuable  as  antiscorbutics,  but 
partly  on  account  of  their  perishable  nature  and  partly 
from  their  biilk  they  are  diiiicult  to  issue  in  campaign  or 
under  adverse  conditions;  that  is,  just  when  most  needed 
there  is  the  greatest  risk  of  failure  of  supply.  Potatoes 
on  account  of  their  starch  are  an  excellent  addition  to 
bread  and,  properly  cooked,  are  always  appreciated.  The 
tomato,  on  account  of  its  malic  acid  (0. 3  per  cent,  free  and 
as  much  combined  with  bases),  is  a  better  antiscorbutic 
than  the  potato.  No  savings  from  fresh  vegetables  are 
purcliased  by  the  Subsistence  Department.  The  shrink- 
age in  cooking  vegetables  is  about  ten  per  cent.,  exclu- 
sive of  waste.  Desiccated  vegetables  do  not  appear  to 
have  the  practical  value  that  theory  would  indicate,  but 
tliey  are  not  to  be  rejected  when  the  fresh  are  unattain- 
able. To  secure  tomatoes  canned  without  the  present 
excess  of  water  would  be  most  acceptable,  and  is  an  aim 
worthy  of  the  utmost  effort.  In  receiving  canned  toma- 
toes it  should  be  remembered  that  the  two-  and  three- 
pound  cans  of  commerce  fall  short  of  their  nominal 
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weight,  so  that  the  aggregate  deficit  where  large  quanti- 
ties are  involved  is  considerable. 

Oheene. — Cheese  is  no  longer  a  part  of  the  ration,  but  it 
is  well  adapted  to  the  mess-table  as  an  occasional  pur- 
chase. "When  well  masticated  it  is  not  indigestible,  as 
popularly  supposed,  and  it  is  a  nutritious  and  concen- 
trated food  of  which  a  half-pound  contains  as  much  ni- 
trogen as  a  pound  of  meat,  and  a  third  of  a  pound  con- 
tains as  much  fat.  But  cheese  decomposes  readily  so 
that  it  is  not  easily  kept,  especially  in  hot  climates ;  and 
an  obscure  fermentative  change  sometimes  develops  an 
active  gastro-intestinal  poison  (tyrotoxicon)  in  cheese 
which  appears  sound.  This  yields  no  peculiarity  of  ap- 
pearance, odor,  or  taste;  but  it  may  be  detected  by  a 
strip  of  blue  litmus  paper  pressed  against  it  suddenly 
turning  red.  The  poison  is  volatile  in  boiling  water; 
therefore  poisonous  cheese  may  be  safely  eaten  after  be- 
ing cooked. 

Canned  Foods. — These  sometimes  ferment,  and  they 
should  be  rejected  when  bulging  of  the  end  of  the  can 
shows  the  pressure  of  gas.  The  inspection  of  large  con- 
tracts should  be  very  rigid,  because  the  temptation  to 
supply  inferior  goods  is  very  great.  The  cans  should  be 
resistant,  and  should  have  both  the  name  of  the  factory 
and  of  the  dealer  on  the  label.  A  fictitious  factory  name 
or  no  dealer's  name  is  a  sign  of  doubtful  goods.  A  rosin 
flux  to  seal  the  cans  is  better  than  one  of  zinc  chloride, 
which  now  is  more  common.  When  carelessly  used  the 
rosin  may  harmlessly  aft'ect  the  taste ;  but  the  zinc  labors 
under  the  charge,  not  yet  proven,  of  injuring  the  health. 
It  is  possible  that  hermetically  sealed  food,  when  kept 
for  a  long  time,  especially  under  either  extreme  of  tem- 
perature, may  deteriorate.  The  actual  weight  and  the 
nominal  weight  of  cans  as  sold  frequently  are  not  the 
same.  The  War  Department  officially  estimates  the  con- 
tents of  certain  trade  packages  as  follows :  So-called  one- 
pound  cans  of  baked  beans,  lOi  ounces;  three-pound  cans, 
9^  ounces ;  two-and-one-half- pound  cans  of  tomatoes,  3 
pounds ;  three-pound  cans  at  ii  pounds ;  gallon  cans,  6f 
pounds.  „    ,  , 

Ooncfnirated  i?bo(?.— There  has  been  a  constant  effort  to 
arrange  a  condensed  ration  that  will  supply  much  energy 
in  a  small  bulk,  and  new  emergency  rations  are  frequently 
devised.  It  remains  true,  as  set  forth  by  Parkas,  that  for 
constant  work  a  man  must  consume  at  least  from  260  to  350 
grains  of  nitrogen  and  from  8  to  13  ounces  of  carbon  m  the 
twenty -four  hours,  which  are  not  yet  available  m  a  less 
bulk  than  33  or  33  water-free  ounces.  Life  and  vigor  can 
be  sustained  for  a  few  days  on  less,  although  with  some 
loss  of  weight,  and  thus  concentrated  food  may  be  used 
for  a  few  days.  Eleven  ounces  a  day  is  the  minimum 
amount  and  one  week  is  the  maximum  period  of  safety. 
Thev  develop  a  certain  amount  of  force,  but  they  supply 
tissue  waste  in  a  very  limited  degree  so  it  is  quite  nec- 
essary for  troops  that  operate  under  their  spur  to  rest  and 
replenish  when  the  dash  is  over.  They  are  not  organic 
magazines  for  the  supply  of  material  T'^.^^^J  "' T*  ^^^ 
supplemented  by  sleep  and  the  carbohydrates  Those 
Sing  their  use  must  be  made  to  understand  tha  con- 
centrated foods,  like  high  explosives,  have  strict  hmits 
to  the  r  fields  of  usefulness.  The  German  pea  sausage 
which  is  probably  over-rated  as  a  constant  diet,  consists 
of  nea  flour  fat  pork,  and  a  little  salt.  It  is  issued 
Ifed  and  makes^oup  readily.  The  original  United 
States  emergency  ration  practically  consisted  of  a  uU 
day's  allbwance  of  hard  bread,  bacon,  and  cofl'ce  ^ith 
four  ounces  of  peameal  for  soup-'^f  mg  and  a  ttie  tO; 
bacco.  It  has  been  experimentally  shown  that  A^'e  days 
such  rations  will  maintain  men  actively  occupied  foi  a 
least  ten  days  with  trifling  loss  of  weight.  The  food  ele 
ments  are  rather  more  than  required  for  a  meie  subsist 
ence  diet,  and  the  reserve  energy  of  nature  m^fbe  drawn 
upon  to  supply  the  draft  made  by  unusual  exeition  A 
new  emergency  ration  has  been  prepared,  as  explained 
on  a  previous  page,  and  is  about  to  be  issued.  Repeated 
trials  with  moderate  bodies  of  troops  have  approved  it 
but  it  has  not  yet  been  tested  on  a  large  scale,  it  is 
probable  that  the  most  valuable  of  all  truly  concentrated 


preparations  is  Liebig's  eatraetum  carnis,  now  made  in 
many  places.  It  is  not  strictly  a  food,  but  is  rather  a  ni- 
trogenous stimulant,  whose  office  is  to  urge  the  heart  and 
remove  the  sense  of  fatigue.  It  would  be  an  important 
special  issue  to  pickets  and  to  all  troops  after  prolonged 
exposure.  It  is  often  the  case  that  the  conditions  of  rapid 
marching,  of  severe  fighting,  of  bad  weather,  in  short 
the  rougher  aspects  of  military  life,  are  those  which,  at 
the  same  time  that  they  develop  the  necessity  for  food, 
limit  its  supply  to  what  the  troops  have  upon  their  per- 
sons. When  most  needed,  the  supply  trains  are  apt  to 
be  the  farthest  away.  If  the  beef  extract,  or  something 
analogous,  could  be  issued  in  suitable  packages  to  the 
men  individually  along  with  the  extra  ammunition  be- 
fore an  impending  engagement,  those  who  could  be  in- 
duced to  preserve  it  until  after  the  battle  would  have  at 
hand  a  most  valuable  restorative.  Such  a  method  would 
secure  for  the  wounded  a  wide  distribution  of  food  at 
precisely  the  most  important  time.  The  medicinal  use 
of  kola  certainly  greatly  lessens  the  sense  of  fatigue  and 
extends  the  limit  of  muscular  exertion.  It  is  commended 
for  use  by  medical  officers  with  a  marching  column  to 
assist  those  liable  to  break  down  from  over-exertion,  but 
it  should  not  be  put  in  the  hands  of  the  troops  for  indis- 
criminate employment. 

A  great  deal  of  recent  discussion  has  taken  place  upon 
the  character  of  the  ration  adapted  to  the  tropical  coun- 
tries, having  specially  in  view  our  southern  borders  and 
our  insular  possessions.  Much  of  this  is  due  to  confusion 
between  the  food  allowed  and  the  food  consumed.  As 
herein  explained,  the  allowance  of  food  is  liberal  and 
widely  alternative,  and  when  the  substitutions  which 
the  local  conditions  permit  are  made  it  is  believed  that 
not  only  no  sickness  will  be  found  directly  due  to  the 
diet,  but  that,  as  far  as  food  is  a  factor,  the  health  of  the 
troops  will  be  maintained  by  it.  The  only  recent  change 
or  addition  of  importance  has  been  an  increased  allow- 
ance of  sugar,  for  an  excess  of  which  there  was  a  spon- 
taneous general  call.  It  is  probable  that  the  excessive 
use  of  starches  to  the  exclusion  of  fiesh  among  the  Asia- 
tic races  is  primarily  due  to  financial  considerations  and 
secondly  to  inherited  peculiarities.  Certainly  it  would 
be  very  unwise  suddenly  to  impose  upon  white  troops 
from  temperate  regions  a  diet  identical  with  that  of  the 
natives  of  the  tropics,  merely  because  they  have  been 
transferred  thither  for  military  duty  with  no  prospect  of 
permanent  residence.  A  surfeit  of  meat  is  hkely  to  pro- 
duce more  harm  in  the  tropics  than  at  the  north,  but 
there  is  no  probability  of  surfeit  in  military  life. 

Antiscorbutics.^Bodies  of  men,  afloat  or  ashore,  are 
prone  to  be  attacked  with  scurvy  when  deprived  of  fresh 
vegetables  for  a  length  of  time  and  especially  when  fed 
upon  salt  meat. 

Mental  and  moral  depression  engendered  by  military 
reverses  and  by  monotonous  lives  under  conditions  of 
isolation  have  a  predisposing  tendency,  and  it  is  certain 
that  scurvy  itself  exerts  a  disheartening  influence  on 
the  men's  spirits.  Constant  entertainment  and  physical 
amusements  should  not  be  overlooked  as  hygienic  pre- 
cautions against  this  disease.  The  diagnosis  of  scurvy 
will  be  found  in  the  appropriate  article,  but  it  may  not 
be  out  of  place  to  warn  the  inexperienced  officer  that  it 
frequently  simulates  muscular  rheumatism  at  the  begin- 
ning and  is  liable  to  be  mistaken  for  the  simple  effects 
of  exposure  to  cold  and  wet.  Night-blindness  coming  on 
in  a  man  whose  vision  has  heretofore  been  good  points 
toward  scurvy.  Scurvy  is  presumed  to  be  due  to  the 
want  "of  the  salts  of  citric,  tartaric,  acetic,  and  malic 
acids,  and  of  the  acids  themselves."  Their  use  prevents 
it,  and  the  eaters  of  fresh  meat  generally  escape.  It  is 
uncertain,  however,  how  far  those  who  are  supposed  to 
be  exclusively  eaters  of  fresh  meat,  as  the  hunters  and 
scouts  of  the  plains,  owe  their  immunity  to  the  vegetable 
matter  that  they  probably  devour  as  occasion  offers  with- 
out looking  upon  it  as  formal  food.  Pemmican,  a  com- 
bination of  the  best  beef  pulverized,  fat,  sugar,  raisms 
and  currants,  is  a  particularly  nutritious  antiscorbutic 
for  cold  climates,  and  is  in  great  vogue  with  Arctic  trav- 
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ellers.  The  juice  of  lemons  and  limes  is  both  a  preven- 
tive and  a  remedy,  and  should  always  be  in  store  for  is- 
sue to  troops  likely  to  be  long  on  transports,  as  it  is  to 
ship's  companies,  as  well  as  to  those  exceptional  stations 
where  soldiers  are  completely  cut  off  from  the  supplies 
of  fresh  vegetables.  Unadulterated  vinegar  has  much 
virtue,  and  it  has  been  suggested  that  the  tradition  that 
Hannibal  made  a  way  for  his  troops  through  the  Alps 
with  vinegar  refers  to  preserving  their  health  in  those 
frozen  wastes  by  its  use.  Generally  speaking,  fresh  suc- 
culent vegetables  and  fruits  fill  the  need ;  but  of  these 
the  seeds  are  the  least  useful  parts,  and  the  Leguminosae 
have  no  virtue.  The  tomato,  the  raw  potato,  and  the 
onion  are  practically  the  most  valuable  of  the  common 
vegetables.  Fresh  cabbage  is  better  than  sauerkraut. 
Raw  potatoes  peeled  and  sliced  and  covered  in  alternate 
strata  with  molasses  keep  well  and  are  antiscorbutic. 
The  yellow  mustard  and  the  cresses  eaten  raw;  the 
young  shoots  of  the  pokeberry  (Phytolacca  decandra)  as 
a  vegetable;  the  lamb's  quarter  (chenopodium  album), 
and  the  dandelion  (taraxacum)  as  a  salad  or  boiled  as 
greens,  should  never  be  neglected.  Of  these  the  lamb's 
quarter  is  peculiarly  grateful  and  is  reasonably  common. 
All  the  varieties  of  cactus,  a  very  widely  distributed 
genus,  are  efficacious  and  do  not  seem  to  be  properly  ap- 
preciated by  our  troops.  The  spiny  tough  skin  torn  off 
after  action  by  fire  yields  a  succulent  interior,  not  very 
palatable  but  always  useful.  The  tall  varieties  of  cactus 
contain  valuable  juice  to  be  obtained  hj  tapping.  The 
best  antiscorbutic  is  the  agave  (American  aloe).  The 
leaves  should  be  cut  off  close  to  the  root  and  be  cooked 
well  in  hot  ashes,  after  which  the  juice  should  be  ex- 
pressed. This  may  be  taken  raw  or  sweetened,  two  to 
eight  ounces,  three  times  a  day.  The  white  interior  of 
the  leaves  may  be  eaten.  The  agave  is  both  preventive 
and  curative,  and  no  pains  are  too  great  to  procure  it 
when  needed.  In  Mexico  pulque  from  the  agave  Mexi- 
cana  is  similarly  used. 

Beverages. — Water,  discussed  in  another  volume,  is  the 
base  of  the  ordinary  drink  of  soldiers.  It  is  enough  to 
say  here  that  water  contaminated  with  appropriate  poi- 
sons will  certainly  convey  typhoid  fever,  dysentery, 
cholera,  and  kindred  diseases,  will  probably  communicate 
diphtheria,  and  it  is  not  yet  disproved  that  the  malarial 
Plasmodium  may  be  thus  introduced.  The  source  of  the 
water  supply  must  therefore  be  carefully  Investigated 
and  where  possible  protected.  Besides  the  active  physi- 
ological poisons  just  indicated,  there  are  mechanical  and 
chemical  vitiations  to  be  avoided.  As  the  exigencies  of 
the  service  often  compel  the  use  of  impure  water,  there 
are  two  points  especially  to  be  impressed  upon  all  officers 
and  men.  The  first  is  that  much  water  which  is  accept- 
able both  to  the  sight  and  to  the  taste  is  unhealthful,  and 
secondly  that  the  boiling  of  such  water  will  reduce  that 
risk  to  the  minimum.  The  bacterial  causes  of  disease  as 
found  in  water  may  be  quite  destroyed  by  brisk  boiling, 
continued  for  a  short  time.  Distilled  water  is  necessarily 
free  from  them,  unless  introduced  after  condensation. 
But  boiled  or  distilled  water  is  flat  to  the  taste,  and  it 
may  be  made  more  acceptable  by  the  simpler  methods  of 
aeration,  such  as  pouring  it  repeatedly  from  one  vessel 
to  another,  or  by  the  use  of  a  churn.  On  a  large  scale 
air  may  be  forced  through  under  pressure,  and  it  may  be 
charged  with  carbon  dioxide  by  special  appliances.  Too 
much  stress  cannot  be  laid  upon  the  importance  of  boil- 
ing the  water  in  the  presence  of  water-borne  diseases. 
Under  proper  discipline  this  can  always  be  effected  in 
garrison,  and  there  have  been  remarkable  instances  where 
under  very  difficult  conditions  marching  troops  have 
succeeded  in  boiling  all  their  drinking-water  and  have 
remained  free  from  disease  that  attacked  a  companion 
column. 

The  inorganic  substances  held  in  solution  that  are  the 
most  common  are  the  alkalies  soda,  potash,  and  mag- 
nesia, as  found  on  the  great  plains  and  elsewhere.  They 
seriously  disorder  the  digestive  apparatus  or  are  so 
intense  as  to  render  the  water  undrinkable,  and  as  far  as 
known  can  be  removed  only  by  distillation.    And  that 


cannot  be  carried  out  on  a  large  scale,  because  of  the 
lime  and  other  salts  clogging  the  boilers.  The  ordinary 
"  hardness  "  of  water  depends  on  the  bicarbonates  of  lime 
and  magnesia  in  solution  and  on  free  carbon  dioxide. 
When  such  water  is  boiled  half  an  hour  the  carbon  is  dis- 
sipated and  the  bicarbonates  are  transferred  into  simple 
carbonates,  which  being  insoluble  are  precipitated.  The 
temporary  hardness  is  thus  removed  and  the  permanent 
hardness,  due  to  soluble  lime  and  magnesia  compounds, 
usually  sulphates  which  cannot  be  extracted,  remains. 
On  a  large  scale  the  addition  of  lime  subtracts  a  certain 
amount  of  CO2  from  the  soluble  bicarbonate  of  lime  and 
precipitates  it  into  one  insoluble  carbonate  (Clark's  proc- 
ess). Besides  the  dissolved  foreign  matter,  water  often 
contains  both  organic  and  mineral  substances  in  suspen- 
sion, toward  which  the  most  of  the  processes  of  clarifica- 
tion and  filtration  are  directed.  The  most  of  the  Insoluble 
particles  of  slightly  greater  specific  gravity  than  the 
water  itself,  which  make  water  muddy,  usually  fall  to 
the  bottom  when  the  water  is  at  rest,  and  this  sedimeii- 
tation  on  a  small  scale  is  often  sufficient  for  domestic 
use.  On  a  large  scale  settling  basins  are  important 
adjuncts  to  reservoirs.  A  more  rapid  process  to  make 
water  potable  by  removing  diarrhoea-causing  turbidity  is 
the  use  of  alum,  especially  if  the  water  is  hard.  About 
six  grains  of  crystallized  alum  to  the  gallon  slowly  dis- 
solved forms  calcium  sulphate,  which  with  the  bulky 
aluminum  hydrate  entangles  and  carries  down  the  sus- 
pended particles.  Very  soft  water  requires  first  a  little 
calcium  chloride  and  sodium  carbonate.  Chopped  cac- 
tus leaves  clarify  muddy  water,  and  citric  acid,  half 
a  drachm  to  the  gallon,  acts  upon  algae  in  water.  The 
disagreeable  odor  of  impure  water  in  casks  may  be 
removed  by  the  gradual  addition  of  Condy's  fluid  (so- 
lution of  permanganate  of  potassium),  until  the  slight- 
est permanent  pink  is  obtained,  and  of  six  grains  of 
crystallized  alum  to  the  gallon.  Suspended  matters, 
dissolved  organic  matter,  and  bacterial  organisms  may 
be  removed  by  filters.  Sand  filters,  costly  in  their  con- 
struction and  care,  are  the  best  for  large  communities 
but  are  not  adapted  to  military  establishments.  Ordi- 
nary filters  for  the  house  supply  of  cistern  water  should 
be  an'anged  for  percolation  upward  through  gravel  and 
then  sand,  after  the  water  has  passed  through  a  set- 
tling basin  for  the  deposit  of  coarse  sediment.  Port- 
able filters  equipped  to  restrain  the  impurities  mechan- 
ically are  generally  not  efficacious.  Animal  charcoal, 
formerly  much  used,  is  objectionable  in  yielding  phos- 
phates and  nitrogen,  which  favor  the  growth  of  bacteria 
in  water.  Putrefactive  organic  matter  is  oxidized,  but 
that  which  is  active  passes  through  unchanged ;  so  that 
the  filtrate  soon  contains  more  germs  than  the  unflltered 
water.  Vegetable  charcoal  filters  against  micro-organ- 
isms when  fresh.  Sponge,  cotton,  and  wool  acting  me- 
chanically soon  become  foul.  The  best  filter  for  domes- 
tic use  is  unglazed  porcelain  through  which  the  water 
passes  at  moderate  pressure,  but  as  the  bacteria  will  ulti- 
mately grow  through  the  kaolin  the  bougie  must  be 
carefully  brushed  and  boiled  at  least  once  a  week.  In 
the  form  of  the  Chamberland-Pasteur  this  is  supplied  in 
the  military  service  to  sterilize  water  whose  gross  impuri- 
ties have  been  removed  by  the  Berkefeld  filter.  But  a 
cardinal  principle  which  can  never  be  overlooked  is  that 
no  filter  is  automatic  in  its  renovating  power  and  all  grad- 
ually deteriorate.  Therefore  every  part  of  the  appara- 
tus must  not  only  be  accessible  but  be  systematically  and 
frequently  cleansed,  or  the  water  may  become  fouled 
by  the  very  effort  to  purify  it.  For  the  field  one  barrel 
pierced  near  the  top  may  be  enclosed  within  another 
pierced  at  the  bottom  and  sunk  in  the  water-supply, 
with  the  intervening  space  filled  with  sand  or  gravel. 
Whatever  action  is  taken  with  water  after  it  is  drawn, 
one  of  the  first  duties  in  establishing  even  the  most  tem- 
porary camp  or  halting  place  is  to  establish  a  guard  over 
the  water-supply,  to  see  that  the  animals  drink  farther 
down  stream  if  there  is  running  water,  or  at  another  pool, 
and  that  all  bathing  or  washing  be  conducted  below  the 
drinking  places.    If  the  supply  is  small,  great  pains 
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must  be  taken  to  husband  it  and  to  see  that  it  is  not 
made  turbid.  It  may  be  increased  by  digging  out  a 
small  spring  and  sinking  a  barrel,  and  in  a  shallow 
stream  a  small  reservoir  for  drinking  should  be  made  by 
a  temporary  dam,  with  one  below  for  horses,  and  still 
another  for  washing.  One  or  more  reservoirs  should  be 
made  to  retain  tor  cooking  and  drinking  the  water  that 
flows  by  night,  and  there  should  be  rows  of  sunken  half 
barrels  connected  with  little  gutters  for  the  horses,  with 
a  still  lower  reservoir  to  collect  the  waste.  Horses  drink 
best  and  most  rapidly  when  the  water  is  at  least  five  or 
six  inches  deep.  Nothing  is  better  established  than  that 
no  refuse,  and  especially  no  fecal  matter,  should  be  dis- 
charged so  as  to  follow  a  stream  either  directly  or  indi- 
rectly, unless  it  be  a  great  river ;  and  then  only  when  it 
is  certain  that  no  one  within  a  reasonable  distance  will 
use  from  it.  It  is  suicidal  to  pollute  small  streams  that 
may  possibly  supply  our  own  forces  then  or  later,  and  it 
is  criminal  to  spread  disease  in  that  way  among  others. 
When  the  supply  is  from  springs  or  wells  the  latrines 
should  be  carefully  placed  so  that  no  drainage,  either  by 
proximity  or  thi'ough  the  dip  of  the  strata,  could  enter 
them.  Sodium  bisulphate,  fifteen  grains  to  the  pint,  will 
sterilize  water  as  against  the  typhoid-fever  cause,  so 
prevalent  in  the  field  (L.  Parkes  and  Rideal).  The  rule 
is  general  that  in  ordinary  soil  the  bottom  of  a  well  may 
be  considered  the  apex  of  an  inverted  cone  whose  radius 
is  equal  to  its  depth,  all  of  whose  contents  drain  inward. 
In  sand  the  area  drained  is  very  much  greater,  and  in 
some  rocks  faults,  the  direction  of  the  strata,  and,  nota- 
bly in  limestone  formations,  crevices  will  conduct  fluids 
very  long  distances.  Contaminated  water  is  not  neces- 
sarily disagreeable,  and  that  containing  animal  waste  is 
apt  to  be  more  sparkling  and  may  be  very  acceptable. 
Wells  sunk  in  a  river  bank  draw  the  most  of  their  supply 
from  the  subsoil  water  going  toward  the  stream,  hence 
great  care  should  be  taken  not  to  intercept  that  soaking 
down  from  a  contaminated  site.  Where  rain  water  is 
depended  upon,  it  may  be  important  to  determine  the 
quantity  available  from  a  non-absorbent  surface.  This 
is  found  by  multiplying  the  inches  of  rainfall  by  the 
square  inches  of  area,  and  the  cubic  inches  of  rain  thus 
obtained  may  be  divided  by  l,7a8  for  cubic  feet  or  by 
277.274  for  gallons.  The  amount  of  water  required  on 
the  march  for  a  man  for  drinking  and  cooking  is  six 
pints,  increased  in  hot  climates  to  eight  pints,  with  an 
equal  amount  for  ablution.  In  stationary  camps  five 
gallons  are  required  for  all  purposes.  In  barracks  ten 
gallons  will  be  used  where  there  are  no  sewers,  and 
twenty-five  where  there  are  water-closets  and  baths. 
For  permanent  hospitals  fifty  gallons  per  head  should  be 
allowed  daily;  and  all  these  may  be  regarded  as  minima 
figures  Horses  will  drink  from  six  to  ten  gallons  a  day 
and  require  about  three  gallons  for  police  purposes. 

lee  —The  sources  of  domestic  ice-supply  should  be  as 
carefully  protected  as  those  of  water,  for  freezing  is  but 
an  imperfect  means  of  purification  and  bacteria  are  es- 
pecially apt  to  be  entangled  in  snow-ice  and  in  that  hold- 
mff  air  bubbles.  Artificial  ice  not  made  from  distilled 
water  may  be  very  impure.  Those  in  control  should  be 
carefully  taught  that  polluted  water  is  practically  with- 
out remedy,  so  that  the  only  safety  consists  in  keeping  the 
water-supply  inviolate. 

Cfeifee.—Soldiers  in  garrison  appear  to  like  coffee  best 
when  it  is  not  very  strong  and  the  volume  is  ^reat. 
Such  use  of  hot  drink  should  be  encouraged,  for  it  in- 
sures the  water  being  boiled.  In  winter  the  heat  is  a 
stimulant  without  reaction,  and  in  summer  it  supplies 
wiSout  risk  fluid  lost  by  perspiration  The  men  often 
like  it  adulterated  with  chicory  and  with  so-called  coffee 
extract  This  is  well  enough  in  garrison  where  there  is 
no  special  strain,  for  the  chicory  is  harmless  and  the 
ordinary  coffee  "  extracts "  appear  to  be  innocent  com- 
pC^of  liquorice,  sugar,  and  possibly  smalamoun^^^ 
of  some  artificial  flavoring.  The  advantage  is  that  the 
ration  thus  supplies  much  more  warm  fluid  In  tke  field 
reliance  should  rest  only  upon  the  coffee  itself.  Its  phys- 
iological effect  is  that  of  a  nervous  stimulant,  with  piob- 


ably  a  tendency  moderately  to  delay  tissue  change.  The 
so-called  concentrated  coffees  are  not  looked  upon  with 
favor,  probably  containing  little  real  coffee.  The  disad- 
vantages of  coffee  in  campaign  are  its  bulk  and  the  lia- 
bility of  the  roasted  and  ground  berry  to  accidental  loss 
and  damage. 

Tea  has  much  the  same  physiological  action  as  coffee, 
but  its  flavor  is  not  so  acceptable  to  most  American  sol- 
diers. It  lends  itself  very  admirably  to  campaign  pur- 
poses, being  easily  carried  in  small  bulk — a  stout  flat 
glass  vial  is  an  admirable  vessel — but  it  is  not  a  popular 
drink.  The  behavior  of  the  contained  tannin  with  iron 
utensils  makes  it  very  distasteful. 

Chocolate,  not  a  part  of  the  ordinary  ration,  is  nutritious 
and  palatable  when  properly  prepared.  But  this  can 
rarely  be  done  in  the  field,  and  it  is  too  costly  for  the  or- 
dinary garrison  diet.  It  is  a  part  of  the  emergency  ra- 
tion. 

Alcohol,  in  all  its  forms,  is  only  mischievous  to  the  sol- 
dier. Formerly  a  daily  dram  of  ardent  spirits  was  re- 
garded as  essential  for  soldiers  and  sailors,  and  as  late  as 
1865  whiskey  was  kept  by  the  Subsistence  Department 
for  special  issue  as  preservative  of  health  after  great  ex- 
posure and  fatigue.  These  regular  and  special  allow- 
ances were  made  because  of  the  general  belief,  and  the 
almost  universal  earlier  practice  among  civilians,  that 
under  ordinary  exposure,  to  say  nothing  of  extraordinary 
fatigue,  "  strong  drink  "  so-called  was  required  to  sup- 
port those  doing  hard  work.  Strong  drink  seems  to 
have  been  regarded  as  the  complement  of  strong  meat, 
and  the  few  who  did  not  use  it  were  thought  to  deny 
themselves  proper  care.  In  fact  in  the  first  half  of  the 
nineteenth  century  British  life  companies  discriminated 
against  total  abstainers  as  undesirable  risks.  But  all  in- 
surance statistics  now  show  that  abstinence  from  alcohol 
increases  the  expectation  of  life.  Alcohol  comes  fairly 
within  Headland's  definition  of  a  narcotic,  as  a  "medi- 
cine which  acts  first  to  exalt  the  nervous  force  and  then 
to  depress  it,  and  to  have  also  a  special  action  on  the  in- 
tellectual part  of  the  brain. "  Intoxication  is  a  semi-nar- 
cotic condition  with  physical  and  mental  want  of  co- 
ordination, and  the  "exhilaration  and  stimulation  are 
stepping-off  stones  in  the  order  of  progress  to  narcotism. " 
But  alcoholic  drinks  have  further  effects.  Pure  alcohol 
constricts  the  blood-vessels,  restricts  and  arrests  the 
movements  of  the  blood  globules,  destroys  the  circula- 
tion, and  causes  sloughs.  Diluted  alcohol  as  spirits  is 
quickly  absorbed  after  food,  enlarges  the  blood  globules, 
increases  the  volume  of  the  blood  through  its  affinity  for 
water,  dilates  the  capillaries,  quickens  the  heart's  aiction, 
accelerates  the  respiration,  and  drives  the  blood  more 
quickly  through  the  lungs.  Considered  by  itself,  and 
particularly  when  administered  under  conditions  of  de- 
pression where  natural  reaction  is  not  to  be  expected,  a 
small  quantity  of  diluted  alcohol  may  be  taken  occasion- 
ally without  harm.  But  drank  ordinarily  or  without 
phj'siological  necessity,  from  artificial  desire  or  the  mere 
habit  of  drinking,  it  works  mischief.  The  quickened 
circulation  already  described  is  accompanied  by  the  sub- 
jective feeling  of  greater  warmth,  which  is  real  in  a  very 
moderate  degree  and  for  a  very  short  time,  depending 
upon  the  primary  dilatation  of  the  capillaries.  But  that 
very  condition  speedily  cools  the  blood  by  exposing  it  to 
the  atmosphere  through  the  lungs  and  skin,  and  by 
increasing  the  evaporation  through  stimulation  of  the 
sweat  glands.  Hence  one  under  the  influence  of  alcohol 
loses  the  power  of  resistance  to  cold,  and  not  only  the 
drunkard  but  any  one  drinking  perishes  from  such  ex- 
posure more  quickly  than  the  sober  or  the  abstinent.  But 
for  a  person  greatly  reduced  and  without  oleaginous  food 
in  an  excessively  low  temperature  spoonfuls  of  spirits 
carefully  served  are  invaluable.  Nevertheless  the  subse- 
quent depression  leads  to  harm,  and  such  treatment  can- 
not be  permanently  depended  upon.  Under  the  habitual 
use  of  alcohol  the  soft  and  vascular  tissues  suffer  first. 
There  are  congestions  of  the  digestive  tube  tending  to 
hemorrhage,  the  liver  is  soon  disturbed,  and  the  repeated 
distentions  lead  to  congestions,  to  inflammation,  and  by 
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tlie  increase  of  connective  tissue  often  to  cirrhosis,  not- 
withstanding that  the  experiments  of  Dujardin-Beaumetz 
upon  pigs  seem  to  show  that  cirrhosis  is  not  thus  pro- 
duced in  them  readily.  In  the  military  service,  how- 
ever, whiskey  drink,ers  generally  break  down  from  other 
causes  before  the  cirrhotic  condition  is  reached.  Gastric 
catarrh  is  set  up  and  imperfect  digestion  follows  the 
excessive  use  of  whiskey ;  the  nerve  cells  are  distinctly 
changed  and  atrophied  and  the  neuroglia  is  increased ; 
the  heart's  action  is  habitually  hurried,  a  sign  of  weak- 
ness; the  heart  muscle  becomes  fatty,  and  the  arteries 
become  atheromatous.  The  more  intoxicating  drinks  do 
the  most  mischief,  but  they  are  not  harmful  in  proportion 
to  their  strength  but  to  their  free  acids  and  volatile  oils, 
which  depend  upon  the  substances  from  which  they  are 
derived.  In  the  modern  destructive  distillation  at  high 
temperatures  these  oils  are  thrown  off  in  excess.  Fusel 
oil  is  one  of  the  most  hurtful  of  these,  but  it  partly  evap- 
orates with  age  if  the  spirit  is  not  held  sealed  in  glass. 
It  is  probable  that  it  is  an  excess  of  fusel  oil  that  makes 
the  "  vino  "  of  the  Philippines  such  a  peculiarly  perni- 
cious beverage. 

The  physiological  and  pathological  statements  just 
made  as  to  the  action  of  alcohol  as  found  and  used  in 
daily  life  may  be  accepted  as  actual  and  controlling 
facts,  notwithstanding  that  laboratory  experiments  with 
the  living  man  warrant  the  assertion  that  within  narrow 
limits  alcohol  is  academically  a  food.  It  is  partly  oxi- 
dized in  the  blood,  is  transformed  into  acetic  acid  and 
alkaline  acetates  and  then  into  carbonates,  and  it  retards 
tissue  change  (Yeo).  These  features  give  it  the  character 
of  food.  But  a  part  is  always  eliminated  unchanged 
through  the  kidneys  and  the  lungs,  and  in  excess  of  very 
small  amounts  it  is  invariably  hurtful.  One  ounce  of 
brandy  or  whiskey  freely  diluted  is  the  extreme  quantity 
that  may  be  taken  at  one  time  without  risk  of  depression, 
and  twice  that  amount  within  twenty -four  hours  is  the 
maximum  for  a  healthy  man.  A  very  wide  difference 
exists  between  the  results  of  undisturbed  experiments 
under  artificial  conditions  and  the  experience  of  daily 
life.  The  habitual  use  of  alcohol,  in  any  form  or  to  any 
degree,  is  no  more  necessary  for  the  ordinary  man  of 
twenty -five  than  it  is  for  the  lad  of  fifteen,  for  whom  no 
one  would  think  of  advising  it.  Like  any  other  medi- 
cine, its  employment  in  health  only  results  in  disturbing 
health. 

Malt  liquors  are  frequently  regarded  as  innocent,  if 
not  directly  strengthening.  They  do  contain  nutritive 
material  useful  for  a  certain  class  of  invalids,  but  not  for 
persons  in  such  health  as  soldiers  are  supposed  to  possess. 
"They  produce  plethora,  and  habitual  excess  of  this  over- 
taxes the  organic,  and  weakens  the  conservative  powers ; 
so  that  the  florid  countenance  and  fatness  of  persons 
addicted  to  fermented  liquors  are  suspicious  evidence  of 
a  constitution  taxed  to  the  highest,  and  constitutional 
predispositions  that  might  not  have  been  aroused  are  fre- 
quently excited  into  activity."  But  beer  contains  only 
about  three  per  cent,  dt  alcohol,  as  compared  with  forty- 
two  per  cent,  of  brandy  and  whiskey. 

But  there  is  always  a  practical  as  well  as  a  theoretical 
side  to  this  subject.  Without  hesitation  ardent  spirits 
are  to  be  condemned  as  a  beverage  and  their  use  as  such 
discouraged  in  every  possible  way.  But  beer  presents  a 
different  problem.  For  several  years  the  post  exchange, 
a  happy  substitute  for  the  old  trader  and  the  older  sut- 
ler, has  sold  under  supervision  beer  in  moderate  quan- 
tities to  enlisted  men.  The  unanimous  testimony  of 
competent  observers  has  been  that  the  garrisons  have  be- 
come more  temperate,  that  the  troops  have  been  more 
contented,  and  that  both  minor  and  major  offences 
against  discipline  have  been  fewer  when  the  sale  of  beer 
has  been  authorized  as  an  incident  of  the  soldiers'  refresh- 
ment rooms  established  under  the  above  name.  The  rea- 
son is  that  the  recruits  and  older  soldiers,  although  re- 
quired to  be  of  good  character  when  enlisted,  are  not  as 
a  rule  from  a  totally  abstemious  class.  The  most  of  them 
nave  been  accustomed  to  drink  beer,  many  of  them  to 
occasional  indulgence    in  spirits.    When  no  drink  of 


either  kind  is  to  be  found  on  the  government  limits  they 
are  easily  enticed,  especially  after  periodic  paydays,  to 
the  low-class  saloons  that  spring  up  just  off  the  reserva- 
tion. In  them  it  is  no  exaggeration  to  say  every  unfair 
as  well  as  legitimate  inducement  is  offered  to  acquire 
their  money  in  exchange  for  bad  liquor  and  the  concomi- 
tant opportunities  for  vice  that  flourish  in  such  resorts. 
As  a  consequence  unauthorized  absence,  defiance  of  or- 
ders, disorderl}'  conduct  away  from  and  upon  the  reser- 
vation, arrest  and  punishment  frequently  by  both  civil 
and  military  authorities,  physical  injury,  sometimes  seri- 
ous, sometimes  fatal,  and  disease,  often  long  continued 
and  deplorable  in  its  consequences,  followed.  The  sa- 
loons just  beyond  military  control  were  a  constant  an- 
noyance and  a  menace  to  the  good  order  of  the  garrison, 
and  ruined  men  who  otherwise  would  maintain  a  repu- 
table character.  The  sale  of  beer  in  the  posts,  the  profits 
from  which  in  common  with  the  other  profits  of  the  es- 
tablishment went  to  increase  the  variety  and  improve  the 
quality  of  the  soldiers'  mess,  satisfied  the  desire  of  most 
men  who  cared  to  drink  (for,  contrary  to  the  opinion  of 
some,  the  average  regular  is  not  a  drunkard,  because 
drunkards  cannot  remain  in  the  military  service),  the 
practice  of  treating  was  not  allowed,  the  quantity  sold 
to  any  man  at  any  one  time  was  carefully  regulated, 
there  was  small  temptation  to  sti'ay  away  in  search  of  alco- 
holic excitement,  the  bar  was  distinct  from  other  parts  of 
the  exchange,  and  the  liability  for  a  non-drinking  man  to 
learn  to  drink  was  less  than  one  of  a  similar  class  would 
have  at  his  home.  Unfortunately  legislation  has  recently 
(1901)  abolished  this  feature  of  the  exchange,  and  in  an 
effort  to  improve  the  habits  of  the  enlisted  men  it  has 
gravely  damaged  the  prospect  of  true  temperance 
among  them.  The  writer  believes  in  the  theory  and  the 
practice  of  total  abstention  from  alcohol  for  all  men,  civil 
as  well  as  military,  as  leading  to  their  greater  efficiency 
and  assisting  in  the  elevation  of  character ;  but  he  recog- 
nizes that  such  a  change  in  the  mode  of  life  in  those  ac- 
customed to  occasional  drinking  cannot  be  effected  at 
once  nor  by  the  exercise  of  authority,  where  opportuni- 
ties which  cannot  be  suppressed  abound  for  greater  indul- 
gence. This  expression  of  opinion  is  made  in  the  hope 
that  it  will  assist  in  forming  an  intelligent  judgment  in 
aid  of  the  true  elevation  of  the  enlisted  man.  With  the 
reservation  just  expressed  in  favor  of  allowing  the  mod- 
erate sale  of  malt  liquor  to  those  accustomed  to  it,  as  an 
evil  much  less  than  that  of  leading  them  into  the  tempta- 
tion of  stronger  drink  with  its  associated  perils,  it  is  not 
necessary  to  insist  from  theoretical  or  medical  grounds 
alone  upon  the  mischief  that  alcohol  causes  soldiers. 
The  observation  of  any  officer  of  experience  is  enough. 
Liquor,  besides  weakening  men  physically,  tampers  with 
their  will  power,  disturbs  their  temper,  makes  them  less 
trustworthy  even  when  sober,  is  at  the  bottom  of  almost 
every  violation  of  discipline,  and  is  the  one  agent  that 
converts  a  regular  force  into  a  mob.  The  absence  of 
liquor  usually  means  a  clear  guardhouse.  Abundant 
liquor  means  a  heavy  sick-list,  a  large  guard  report,  and 
a  general  feeling  of  doubt  as  to  the  command.  As  the 
popular  prejudice  that  a  soldier  is  of  necessity  a  drink- 
ing man,  if  not  a  drunkard,  is  one  of  our  direct  inheri- 
tances of  English  vice  and  stupidity,  although  I  am  free 
to  affirm  that  our  regular  troops  of  late  years  have  been 
far  and  away  more  temperate  than  the  majoritj'  in  the 
class  of  life  in  which  they  were  recruited,  it  is  proper  to 
lay  emphasis  upon  these  convictions  of  Parkes,  the  great 
military  sanitarian,  who  reached  them  after  long  years 
of  observation  of  the  most  drunken  army  of  the  world 
and  a  careful  review  of  the  whole  subject:  "When  de- 
barred from  spirits  and  fermented  liquids  men  are  not 
only  better  behaved,  but  are  far  more  cheerful,  are  less 
irritable,  and  endure  better  the  hardships  and  perils  of 
war.  The  courage  and  endurance  of  a  drunkard  are  al- 
ways lessened ;  but  in  a  degree  far  short  of  drunkenness, 
spirits  lower,  while  temperance  raises,  the  boldness  and 
cheerfulness  of  spirit  a  true  soldier  should  possess. "  He 
asks:  "Are  there  any  circumstances  in  a  soldier's  life  in 
which  the  issue  of  spirits  is  advisable,  and  if  the  question 
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at  any  time  lies  between  the  issue  of  spirits  and  total  ab- 
stinence, which  is  the  best?"  He  answers:  "If  spirits 
neither  give  strength  to  the  body  nor  sustain  it  against 
disease— are  not  protective  against  cold  and  wet,  and  ag- 
gravate rather  than  mitigate  the  effects  of  heat— if  tlieir 
use,  even  in  moderation,  increases  crime,  injures  disci- 
pline, and  impairs  hope  and  cheerfulness— if  the  severest 
trials  of  war  have  been  not  merely  borne,  but  most  easily 
borne  without  them— if  there  is  no  evidence  that  they 
are  protective  against  malaria  or  other  diseases— then  the 
medical  officer  will  not  be  justified  in  sanctioning  their 
issue  under  any  circumstances."  I  cannot  refrain  from  a 
final  quotation  from  the  same  great  authority,  a  quota- 
tion perfectly  apposite,  because  civilians,  With  their  in- 
bred personal  habits,  are  the  stock  upon  which  military 
methods  and  military  virtues  must  be  grafted  and  culti- 
vated in  the  army,  and  are  the  reliance  of  the  nation  in  a 
great  war.  He  says:  "It  is  the  same  thing  in  civil  life; 
there  is  no  question  that  more  disease  is,  directly  and 
indirectly,  produced  by  drunkenness  than  by  any  other 
cause,  and  that  the  moral  as  well  as  the  physical  evils 
proceeding  from  it  are  beyond  all  reckoning ;  and  yet  the 
attem'^ts  of  the  legislature  to  set  some  bounds  to  intem- 
perance have  been,  and  are,  opposed  with  a  bitterness 
which  could  only  be  justified  if  the  degradation,  and  not 
the  improvement,  of  mankind  was  desired. "  I  can  add 
nothing  to  the  solemn  weight  of  Dr.  Parkes'  opinion, 
which  cannot  be  too  frequently  repeated  nor  too  well 
learned  and  practised  by  every  man  who  wears  a  uni- 
form. It  follows  that  if  the  use  of  alcohol  is  hurtful  in 
a  personal  and  in  a  martial  sense  to  the  private  soldier, 
who  is  the  first  unit  in  the  military  scale,  it  is  very  much 
more  mischievous  in  its  xiltimate  consequences  when  an 
officer,  who  is  so  potent  with  those  beneath  him,  is  its 
victim. 

Habitations. — Sites. — As  a  rule  soldiers  live  in  bar- 
racks or  tents  supplied  by  the  Quartermaster's  Depart- 
ment. It  is  seldom  necessary  that  a  permanent  post 
should  be  established  on  a  directly  unhealthy  site,  and  a 
proposed  locality  should  be  carefully  examined,  espe- 
cially as  to  the  air  and  water  in  the  soil  as  well  as  in  re- 
lation to  the  condition  of  the  adjacent  country.  The 
ground  ^ir  is  air  that  is  always  found  in  the  soil  above 
the  level  of  the  ground  water.  It  is  constantly  in  motion 
vertically  and  laterally,  and  is  forced  upward  by  a  rise 
in  the  ground  water  or  is  drawn  by  aspiration  into  heated 
dwellings.  It  follows  that  sites  charged  with  organic 
matter  and  especially  those  upon  impure  "  made  soils  " 
are  to  be  avoided,  and  it  is  better  to  exclude  all  subsoil 
air  from  dwellings.  This  factor,  which  is  not  readily 
recognizable  by  the  senses,  deserves  more  consideration 
than  it  generally  receives.  The  soil  is  moist  when  it 
contains  water  as  well  as  air.  Ground  water  is  defined 
by  Pettenkofer  as  that  condition  in  which  water  fills  all 
the  interstices  of  the  soil,  forming,  except  as  separated 
by  the  solid  soil  particles,  a  continuous  sheet  of  water. 
As  Parkes  points  out,  the  soil  becomes  moist  by  absorp- 
tion of  rain  water,  by  the  rise  and  fall  of  the  subter- 
ranean water-sheet,  and  by  evaporation  and  capillary 
attraction  from  that  surface.  Soil  moisture  and  ground 
water  are  distinct  conditions,  the  latter  being  relatively 
low  and  the  other  in  the  levels  reached  by  the  air.  Pi'ac- 
tically  every  soil  contains  at  some  depth  a  constantly 
moving  body  of  ground  water,  which,  like  the  ground 
air  above  it,  varies  in  the  rate  and  the  direction  of  its 
progress.  Soil  moisture  depends  upon  the  relative  pro- 
portion of  air  and  water.  Moist  soils  are  associated  with 
catarrhs,  neuralgia,  rheumatism,  the  paroxysmal  fevers 
and  notably  with  consumption,  and  should  be  avoided  it 
possible.  If  compelled  to  build  upon  them  they  shou  d 
first  be  dried  by  deep  drainage  and  by  attention  to  t  e 
surface  drainage.  The  removal  of  a  few  inches  of  the 
surface  soil,  and  the  substitution  for  it  of  a  mature  of 
quicklime  and  dry  ashes,  is  an  advantage  Military 
necessity  sometimes  compels  camps  to  be  pitched  m  un- 
sanitary positions,  and  proximity  to  water-supply  often 
controls  tiie  choice.  Very  little  camp  labor  is  more  profi- 
table than  that    of  ditching,   which    should  never   be 


neglected ;  for  the  place  selected  for  the  camp  of  a  night 
may  be  occupied  for  weeks. 

Topographical  Sites  to  be  avoided  are  enclosed  valleys, 
ravines,  or  the  mouths  of  ravines,  any  ill-drained  grounds, 
the  neighborhood  and  especially  the  lee  of  marshes,  the 
northern  side  of  mountains  or  high  hills,  and  in  warm 
latitudes,  in  the  northern  hemisphere  the  northern  banks 
of  rivers.  Boils  to  be  avoided  are  those  that  hold  moist- 
ure. Granite  and  metamorphic  rooks  are  usually 
healthy  and  so  are  clay  slates,  but  with  the  latter  drink- 
ing-water will  be  scarce.  Unless  dominated  by  adjacent 
heights,  deep  gravels  are  always  healthy,  and  gravel 
hillocks  are  the  best  of  all  sitcsl  Sand  when  pure  and 
deep  is  healthy ;  but  such  a  site  soon  becomes  charged 
with  refuse  whose  air  and  water  pass  through  it  later- 
ally as  well  as  vertically.  When  clay  underlies  dry 
sand,  water  is  apt  to  be  held  and  to  be  harmful.  Clay 
and  alluvium  are  generally  suspicious  from  the  contained 
moisture,  but  well-cultivated  soils  in  the  vicinity,  rice- 
fields  excepted,  are  acceptable. 

Vegetation  upon  Sites. — For  camps  as  well  as  for  more 
permanent  posts,  brush  and  undergrowth  may  be  cleared 
for  convenience  as  well  as  because  they  favor  dampness; 
but  speaking  generally  trees  should  not  be  disturbed  ex- 
cept when,  by  cutting  off  light  and  air  from  a  domicile, 
they  are  hurtful  in  that  they  make  it  dark  and  damp. 
Rank  vegetation  should  be  cut  in  the  heat  of  the  day  and 
be  burned  before  decaying,  but  neither  the  heavy  brush 
near  a  marsh  nor  the  soil  itself  should  be  disturbed. 
Belts  of  trees  and  tall  shrubs  at  some  distance  are  accept- 
able as  barriers  against  malaria  whether  mosquito-borne 
or  conveyed  otherwise,  and  trees  in  plantations  break 
cold  winds  in  cold  climates  and  cool  the  ground  in  hot 
climates.  The  eucalyptus,  which  grows  only  in  a  frost- 
less  climate,  rapidly  drains  the  ground  by  absorbing  the 
water  through  its  roots  and  dissipating  it  by  evaporation. 
Its  aromatic  odor  is  particularly  distasteful  to  the  mos- 
quito, and  malarial  disease  rapidly  lessens  where  this 
tree  grows.  In  colder  climates  the  growth  of  masses  of 
sunflower,  by  absorbing  the  moisture  and  perhaps  by  in- 
terfering with  the  flight  of  the  mosquito,  has  been  fol- 
lowed by  diminished  malarial  disease. 

Barracks. — The  essential  conditions  of  barracks,  besides 
healthful  sites,  are  a  reasonable  temperature  in  relation 
to  the  seasons,  light,  dryness,  and  an  adequate  air-supply 
within  the  buildings.  Casemates,  sometimes  used  for  the 
artillery,  are  dark,  damp,  ill-ventilated,  and  unsuited  for 
residence  except  under  the  stress  of  war.  When  perma- 
nently occupied  their  sick-list  shows  a  contrast  with  that 
of  better  structures.  Many  of  the  other  troops  have  lived 
in  buildings  lacking  one  or  another  sanitary  essential,  but 
as  the  newer  barracks  are  generally  receiving  intelligent 
supervision  it  is  unnecessary  to  rehearse  examples  of  the 
vicious  construction  formerly  so  prevalent.  But  how- 
ever well  planned  no  apartment  should  receive  more  in- 
mates than  its  sanitary  number,  which  should  be  conspic- 
uously painted  upon  the  doors.  There  is  a  constant 
temptation  to  overcrowd,  because  the  evils  of  sanitary 
overcrowding  do  not  appeal  to  the  eye ;  and  when  the 
command  is  increased  the  medical  officer  should  be  alert 
to  invite  attention  to  the  proper  complement  of  the  room 
and  to  the  unwisdom  of  attempting  to  require  two  bodies 
(or  major  fractions  thereof)  to  occupy  the  space  of  one. 
The  building  should  be  suited  to  the  climate.  In  the 
United  States  the  adobe  (sun-dried  brick)  makes  for  the 
relatively  rainless  regions  houses  warm  in  winter  and 
cool  in  summer.  Where  the  country  is  heavily  wooded, 
the  primitive  log-house  is  better  than  one  of  sawn  timber, 
which  is  almost  sure  to  be  unseasoned  and  consequently 
too  open.  Brick,  which  generally  costs  most  at  first,  is 
in  the  end  the  cheapest,  always  on  the  condition  that 
more  quarters  are  built  as  the  garrison  increases,  not  that 
more  men  shall  be  crowded  into  the  existing  brick  house. 
Barracks  should  take  advantage  of  the  full  flood  of  the 
sunlight  and  of  the  southerly  winds,  by  facing  north  and 
south;  they  should  not  throw  one  another  in  shadow,  or 
intercept  the  natural  movement  of  the  air ;  and  while  they 
should  be  placed  with  due  regard  to  military  convenience 
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in  relation  to  ground  for  assembly  and  drill,  there  is  no 
reason  to  maintain  in  the  modern  cantonments  and  posts 
the  traditional  hollow  square,  which  is  a  quasi-defensive 
arrangement  the  relic  of  the  blockhouse  and  the  primi- 
tive fort.  Parkes  advises  the  long  axis  of  barracks  to 
run  north  and  south,  so  that  the  sun's  rays  may  fall  on 
both  sides  of  the  ridge.  But  this  does  not  seem  neces- 
sary in  the  simple  quarters  now  under  discussion,  where 
the  sunlight  should  pour  through  the  windows  as  here 
suggested.  In  hot  climates,  at  home  or  abroad,  the 
buildings  should  be  raised  a  few  feet  on  piers  to  allow 
the  air  to  circulate  freely  under  the  floors,  and  they 
should  have  broad  verandas.  Where  there  are  cellars, 
especially  when  higher  ground  is  near,  the  foundation 
walls  must  be  protected  by  blind  drains  lower  than  the 
bottom  of  those  walls,  through  which  the  intercepted 
water  may  be  drawn  off.  Cellar  walls  lai'd  dry  or  only 
slightly  pointed  on  the  inside  are  liable  to  dislocation  by 
water  entering  and  freezing.  Underground  foundation 
walls  should  be  laid  in  mortar  of  cement  and  sand  and, 
imless  drained  on  tlie  exterior,  the  outer  space  should 
be  filled  with  gravel  to  conduct  surface  water  down  into 
the  soil,  if  that  is  porous.  If  the  soil  is  not  porous,  the 
bottom  of  the  wall  on  all  sides  should  be  drained.  The 
outside  of  every  foundation  wall  made  of  sandstone,  soft 
limestone,  or  brick  should  be  coated  with  melted  tar  for 
water-proofing,  and,  besides,  a  damp-proof  course  should 
be  introduced  to  check  the  upward  capillary  movement 
of  moisture.  In  other  words,  no  pains  is  too  great  in  the 
estimate  ot  health  tO' secure  dry  dwellings.  In  our  insu- 
lar possessions  troops  will  be  quartered  for  a  long  time 
to  come  in  permanent  public  buildings  erected  for  other 
purposes  but  appropriated  for  the  time  by  the  military 
arm,  in  a  few  wooden  Spanish  barracks,  or  in  temporary 
newly  constructed  one-sto»y  barracks  of  bamboo  and 
nipa.  It  is  particularly  desirable  that  in  all  of  these  the 
men  should  sleep  well  above  the  ground.  "Where  tropi- 
cal barracks  are  constructed  the  roof  should  not  be  flat, 
unless  it  is  double  with  ample  air  space,  and  there  should 
be  wide  verandas.  The  most  important  room  in  the  bar- 
racks is  the  dormitory,  which  is  usually  called  the  squad- 
room,  and  in  it  the  men  pass  the  most  of  their  time  while 
indoors.  Unlike  some  foreign  armies,  our  men  have  sep- 
arate dining-rooms  well  equipped  with  attractive  table 
ware.  The  newer  quarters  also  provide  a  reading-room 
as  a  place  for  quiet  assembly  free  from  lockers,  beds, 
and  gun-racks.  The  minimum  allowance  of  space  per 
man  in  the  squad-room  is  fifty  square  feet  floor  area  and 
six  hundred  cubic  feet  of  air.  South  of  36°  North  in  the 
United  States  these  figures  should  be  seventy  and  eight 
hundred,  and  in  the  tropics  men  require  from  seventj^- 
five  to  one  hundred  and  fifty  square  feet  and  from  fifteen 
hundred  to  three  thousand  cubic  feet.  In  calculating 
the  air  space,  allowance  may  be  made  for  a  certain  per- 
centage of  inmates  constantly  absent  in  the  hospital,  on 
guard,  in  confinement,  detached,  and  the  like;  but  the 
floor  space  should  be  estimated  in  relation  to  the  actual 
number  of  bunks  (cots)  allowed,  regardless  of  their  aver- 
age occupation.  Where  the  squad  rooms  are  heated  by 
coils  containing  steam  or  hot  water,  as  is  the  case  in  some 
of  the  newer  barracks,  these  should  not  be  placed  along 
the  wall,  because  the  radiation  would  be  intcnser  near  the 
heads  of  the  sleepers  instead  of  nearer  their  feet.  It  is  a 
common  error  to  make  the  sq'uad-room  too  wide.  More 
than  twenty-foiir  feet  in  width  renders  it  more  difficult 
for  the  sun  to  penetrate  everj-where  and  for  the  air  to  be 
completely  changed.  The  walls  should  not  be  less  than 
twelve  nor  more  than  fourteen  feet  high.  Where  ordi- 
nary dwelling-houses  are  taken  for  temporary  quarters, 
their  capacity  may  be  astimated  as  follows:  In  rooms 
fifteen  feet  wide  one  man  to  the  yard  in  length ;  in  those 
between  fifteen  and  twentj'-five  feet  wide,  two  men;  in 
those  more  than  twenty-five  feet  wide,  three  men  to  tlie 
linear  yard. 

Good  ventilation  consists  in  not  permitting  the  air  to 
exceed  the  standard  of  allowable  carbonic  impurity  (6-7 
parts  COa  in  air  10,000).  Perfect  ventilation  consists  in 
supplying  every  man  at  all  times  not  only  with  air  which 


has  not  been  recently  breathed  but  which  is  not  contami- 
nated with  the  products  of  combustion  nor  with  the 
emanations  of  human  bodies,  which  is  not  of  uncomfort- 
able temperature,  and  which  is  free  from  currents  or 
draughts.  The  renewal  of  air  so  as  to  attain  even  good 
ventilation  is  one  of  the  most  difficult  problems  to  solve, 
both  theoretically  and  practically.  It  requires  three 
thousand  cubic  feet  of  fresh  air  per  man  per  hour;  that 
is,  if  six  hundred  feet  of  air  space  is  the  allowance.  It 
should  be  filled  five  times  an  hour,  which  would  compel 
a  change  of  the  entire  volume  every  twelve  minutes. 
With  a  smaller  allowance  of  space,  the  change  must  pro- 
portionably  be  more  rapid.  This  change  is  necessary  be- 
cause, through  the  diffusion  of  gases,  the  air  contaminated 
by  the  lungs,  the  skin,  the  generation  of  artificial  illumi- 
nation, and  the  decomposition  of  fuel  mixes  freely  with 
the  whole  volume  of  air  and  defiles  it.  If  it  were  possi- 
ble for  a  man  to  inspire  from  a  reservoir  of  fresh  air  and 
to  expire  into  an  independent  receptacle,  the  allowance 
of  six  hundred  cubic  feet  would  not  require  prompt  re- 
newal. It  is,  however,  useless  with  the  means  at  our 
disposal  to  attempt  perfect  ventilation  for  soldiers'  bar- 
racks: all  that  we  can  hope  to  attain  is  the  technically 
"  good. "  This  is  accomplished  by  means  of  the  diffusion 
of  gases  and  by  the  passage  of  air  from  and  into  the  out- 
er atmosiDhere.  By  the  property  of  difiEusion,  by  which 
every  gas  will  enter  the  space  occupied  by  another  gas 
and  the  mixture  will  not  separate,  the  gaseous  products 
of  respiration  and  combustion  pollute  the  natural  air  but 
at  the  same  time  are  themselves  diluted,  so  that  they  do 
not  present  a  concentration  of  iiarmful  gases,  but  rather 
tend  to  their  natural  dissipation.  To  conduct  the  con- 
taminated air  out  of  the  building  and  fresh  air  into  it  is 
the  mechanical  side  of  the  problem.  The  gaseous  diffu- 
sion goes  on  naturally,  except  as  far  as  restrained  by 
material  obstacles.  The  systematic  renewal  of  the  do- 
mestic atmosphere  is  the  real  difficulty.  The  ventilation 
of  elaborate  permanent  barracks  is  the  work  of  special- 
ists, and  it  is  useless  to  occupy  space  here  in  the  discus- 
sion of  such  problems.  But  in  the  temporary  and  the 
simpler  permanent  structures  that  shelter  the  troops  pro- 
vision to  this  end  is  necessary,  is  frequently  overlooked, 
and  should  be  carefully  insisted  upon.  In  one-story 
buildings  the  usual  method  is  to  carry  air  shafts  from 
the  ceiling  several  feet  beyond  the  roof  ridges,  terminat- 
ing them  in  cupolas  with  louvred  sides.  These  should 
not  be  greater  in  cross-section  than  one  square  foot  and 
they  should  be  provided  at  the  rate  of  one  for  every 
twelve  occupants.  If  larger  shafts,  which  are  objection- 
able, are  used,  they  should  be  divided  by  one  or  more  lon- 
gitudinal diaphragms.  The  outgoing  current,  usually 
sufiBcient  in  intensity,  is  created  by  the  difference  in  tem- 
perature between  the  inside  and  the  outside  air  in  cold 
weather,  or  by  aspiration  due  to  the  force  of  the  wind 
then  and  at  other  seasons.  This  is  practicallj'  natural 
ventilation,  the  supply  being  provided  by  the  numerous 
doors  and  windows  with  attendant  accidental  crevices. 
Should  the  indraft  be  insuflicient  it  may  be  increased  by 
openings  in  the  floor,  which  connect  directly  with  the 
outer  air  and  are  controlled  by  registers.  When  the  air 
supply  is  drawn  from  near  the  ground,  care  must  be 
taken  to  keep  that  surface  free  from  decomposing  mate- 
rial or  other  filth ;  otherwise  it  is  possible  that  active  dis- 
ease-causes may  be  introduced,  and  at  the  best  the  air- 
supply  would  be  fouled.  The  outlet  shafts  should  have 
valves  to  control  the  currents.  In  winter  the  fresh  air  is 
best  warmed  by  introducing  it  through  pipes  at  the  base 
of  the  heating  apparatus,  which  should  be  in  great  part 
enclosed  by  a  jacket  breast  high.  The  outer  ends  of  the 
pipes  should  curve  down,  to  prevent  the  wind  blowing 
in  violently.  The  exit  shafts  should  be  placed  in  the 
corners  of  the  room  near  the  eaves  and  be  tall  enough  to 
use  the  aspirating  force  of  the  wind  without  interference 
from  the  ridge.  Valves  may  be  arranged  when,  as  some- 
times happens,  the  cold  air  is  liable  to  descend  through 
these  tubes.  An  excellent  method  to  take  advantage 
of  those  differences  of  temperature  in  the  air  upon 
which  all  natural  ventilation  depends,  is  to  surround  one 
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tube  by  another  a  little  larger  and  pass  both  from  the 
ceiling  through  the  ridge.  The  inner  shaft  should  ex- 
tend farther  than  the  other,  both  above  and  below,  and 
at  the  lower  end  should  have  a  shelf  extending  nearly 


quire  formal  instruction,  but  experience  shows  that 
without  constant  oversight  even  the  simplest  sanitary 
rules  will  be  disregarded.  The  floors  should  be  dry 
scrubbed  or  mopped  carefully  with  a  damp  cloth,  but 
unless  restrained  soldiers  will  invariably  dash  upon  it 
bucketf  uls  of  water  requiring  hours  to  dry.  Wainscoted 
walls  are  frequent  harbors  of  vermin  and  should  be  dis- 
couraged. Under  the  ground  floors  of  temporary  build- 
ings there  is  a  constant  liability  to  the  collection  of  slops, 
dust,  and  general  debris,  leading  to  the  formation  of  what 
is  practically  a  shallow  cesspool.  The  care  of  his  arms 
and  accoutrements  can  be  taught  the  average  _  soldier 
much  more  readily  than  the  Intelligent  care  of  his  quar- 
ters. Soldiers  in  permanent  barracks  are  supplied  with 
single  bedsteads  and  wire  mattresses,  and  have  cotton 
mattresses  with  sheets,  pillows,  and  pillow  cases.     It  is 
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Fig.  3344.— Improved  Conical  Tent. 

parallel  with  the  ceiling  for  a  short  distance,  to  direct  the 
in-coming  air.  (This  shelf  must  be  carefully  wiped  for 
dust  at  frequent  intervals. )  Ordinarily  the  warm  air  will 
escape  by  the  inner  tube  and  the  fresh  air  will  descend 
through  the  outer  tube.  Much  air  passes  directly 
through  ordinary  walls,  including  those  of  brick  and 
plaster.  Walls  that  are  painted  or  papered  are  much 
more  nearly  impermeable.  The  advantage  of  a  hard  fin- 
ished or  painted  wall  is  that  it  may  be  washed  down  with 
a  disinfectant  solution  when  required.  The  disadvantage 
Is  that  if  there  are  many  occupants  the  room  must  have 
ample  openings  for  the  admission  of  air. 

The  particular  reason  why  the  air  should  be  constantly 
changed  is  because  air  j  ust  expired  "  is  loaded  with  moist- 
ure, and  is  contaminated  with  organic  matter  which  has 
a  strong  tendency  to  putrescence,"  and  acts  as  a  direct 
poison  when  taken  into  the  system,  as  it  must  be  if  men 
are  compelled  to  breathe  it.  And  it  is  true  also  that 
numbers  seem  to  intensify  the  ill  effects,  so  that  the 
more  men  are  placed  together,  the  greater  should  be  the 
air  supply  per  head. "  It  is  difficult  to  impress  upon  line 
officers  the  evil,  apart  from  the  merely  unpleasant,  effects 
of  overcrowding;  for  these  manifest  themselves  slow  y. 
But  comparison  between  commands  otherwise  similar 
will  always  show  the  men  least  sup- 
plied with  air  to  be  the  least  effective 
and  the  most  sickly.  The  results  are 
the  same  as  those  in  civil  hfe  in 
crowded  domiciles.  The  walls  and 
ceilings  of  plastered  rooms  should  be 
lime -washed  at  least  twice  a  year 
and  the  plaster  should  be  re- 
newed not  less  frequently  than 
once  in  ten  years, 
and  oftener  should 
there  have  been  an 
epidemic,  for  the 
organic  matter  al- 
ready referred  to  is 
liable  to  become  en- 
tangled  therein. 
Painted  or  hard- 
flnished  walls 
should  be  washed 
down  with  a  bi- 
chloride-of-mer- 

cury  solution  semi-  , 

annually  and  the  paint  be  renewed  once  '^  t^"  ^^^'g^j 
The  souad-room  windows  should  be  freely  openeu 
for'atTst  anTour  at  reveille  and  again  toward  even 
ing,  regardless  of  any  but  the  most  stormy  weather^ 
In  a  suitable  climate  some  windows  should  be  constantly 
open.    This  seems  to  be  too  obviously  necessary  to  re 
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FIG.  3345.— Common  Tent. 

my  impression  that  a  good  bedsack,  with  a  reasonably 
frequent  change  of  hay  or  straw,  is  more  comfortable 
and  more  healthful  than  the  cotton  mattress  after  it  has 
been  used  a  few  months.  All  bedding  of  whatever  kind 
should  be  freely  exposed  to  the  sun  half  a  day  at  least 
once  a  week,  and  the  more  frequently  the  better.  Blan- 
kets should  be  aired  and  sunned  every  fine  day,  and 
neither  dampness  nor  overheating  should  be  tolerated 
within  the  quarters. 

TmU  and  Camps.— In  the  field  the  improved  conical 
(or  modified  Sibley),  the  common  (or  wall-A),  or  the  shel- 
ter tent  {tente  d'abri)  are  used  for  soldiers  and  the  wall 
tent  for  officers.  In  very  active  operations  officers  may 
use  tents  like  those  of  their  men.  Hereafter,  according 
to  recent  instructions,  all  tents  will 
be  tan  color  instead  of  white.  The 
conical  and  wall  tents  are  used  for 
camps  of  some  permanence,  or  for 
slow  movements  in  heav^  marching 
^  order;  the  shelter  tent  is  used  on 
campaign.  As  now  issued, 
the  conical  tent  (Fig.  3844) 
is  16  feet  5  inches  in  diameter 
at  the  base;  it  has 


FIG.  3346.— Wall  Tent 


a  wall  of  3  feet, 
from  which  it  slopes 
inward  to  a  circle 
18  inches  in  diam- 
eter 10  feet  from 
the  ground.  Its  top 
is  crowned  and  pro- 
tected by  a  conical 
hood  open  at  the 
side  and  the  apex. 
It  may  contain  a 
central  stove;  it  is 
fairly  ventilated; 
and  it  is  the  most  economical  and  comfortable  tent  for 
a  fixed  or  fairly  permanent,  camp,  or  for  a  slow  march. 
Its  floor  space  is  about  313  feet,  and  its  cubic  capacity 
is  about  1,450  feet.  Its  official  complement  of  men, 
which  at  the  least  is  double  the  proper  number,  is  30 
infantry,  or  17  cavalry  with  their  saddles.    The  com- 
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mon  tent  (Fig.  3345),  has  a  wall  of  2  feet,  with  a  base  of 
8  feet  4  inches  by  6  feet  10  inches.  The  ridge  is  6  feet  10 
inches  from  the  ground.  It  has  a  ventilator  3  by  6 
inches,  protected  by  a  flap,  in  both  the  front  and  rear 
wall.  Its  floor  space  is  57  feet,  its  cubic  capacity  is 
about  250  feet,  and  its  regulation  allowance  of  men  is  4 
mounted  or  6  foot  soldiers.  In  its  greatest  dimensions 
this  would  give  each  infantryman  a  floor  space  16  inches 
wide  on  which  to  sleep.  Were  tents  air-tight  their  occu- 
pants, at  the  military  rate,  would  meet  with  speedy  death ; 
but  the  redeeming  feature  of  dry  canvas  is  its  permeability 
by  air,  to  which  it  offers  slight  resistance.  Nevertheless 
it  is  manifest  that,  after  making  the  most  liberal  allow- 
ance for  probable  absentees,  men  cannot  remain  in  health 
in  such  close  quarters.  When  the  tent  walls  are  wet,  the 
swollen  and  saturated  fibres  confine  the  organic  particles 
as  well  as  interfere  with  the  interchange  of  gases,  and  a 
closed  wet  tent  speedily  becomes  offensive  and  poisonous 
to  its  occupants,  notwithstanding  the  presence  of  the 
ventilators. 

Officers  in  fixed  camps  use  a  wall  tent  that  is  9  feet 
square  at  the  base,  with  a  perpendicular  wall  of  3  feet  9 
inches,  and  a  roof  slanting  inward  to  a  ridge  at  the 
height  of  8  feet  6  inches  (Pig.  3346).  It  has  a  ventilator, 
4  by  8  inches,  in  both  the  front  and  rear  walls.  This  tent 
is  covered  by  a  fly,  which  is  a  false  roof  of  canvas  resting 
on  the  ridge,  but  at  the  eaves 
separated  from  the  true  roof 
by  a  few  inches.  It  projects 
a  few  inches  beyond  the  eaves. 
The  fly  is  particularly  useful 
in  protecting  the  tent  proper 
from  rain  and  from  the  heat 
of  the  sun,  by  the  air  space  be- 
tween it  and  the 
roof.  This  tent 
has  a  floor  space 
of  81  feet  and  a 
cubic  capacity  of 
nearly  500  feet. 
Ordinarily  it  is 
occupied  by  one 
or  two  officers, 
according  to  rank, 
and  when   not 

crowded  is  very  comfortable  in  temperate  weather. 
When  tactical  considerations  permit,  the  door  of  the  tent 
should  open  to  the  east. 

Hospital  tents  are  larger  wall  tents  with  corresponding 
flies,  used  for  the  shelter  of  the  sick.  They  arc  14  by  15 
at  the  base  and  12  feet  to  the  ridge,  and  may  be  opened 
at  each  end  so  as  to  be  thrown  together  in  extension. 

All  tents  when  the  canvas  is  swollen  by  moisture,  or 
they  are  directly  exposed  to  the  sun,  are  oppressive  from 
imperfect  ventilation  and  the  heat.  To  overcome  some 
of  these  objections  Capt.  Edward  L.  Munson,  Medical 
Department  United  States  Army,  has  devised  a  hospital 
tent  which  differs  from  the  regulation  tent  in  these  par- 
ticulars: (1)  The  fly  is  two  feet  longer  and  four  feet 
wider.  (2)  There  is  a  ridge  pole  for  the  fly  one  foot 
higher  than  the  ridge  of  the  tent.  (3)  The  canvas  at  the 
apex  of  the  tent  is  cut  out  over  its  entire  length  for  a 
space  one  foot  wide  on  each  side  of  the  ridge,  except  for 
one  foot  at  each  end,  and  its  place  taken  by  a  rope  net- 
ting with  a  mesh  two  inches  square.  (4)  A  canvas  flap 
the  full  length  of  the  tent  attached  to  the  base  of  the  net- 
ting at  one  side,  wide  enough  to  cover  completely  the 
netting  if  desired  for  inclement  weather  and  to  tie  down. 
(5)  The  ordinary  tent  ridge  pole  is  dispensed  with  and  the 
tent,  except  at  the  extremities,  is  suspended  from  the  fly 
ridge  pole.  (6)  The  upright  poles  are  prolonged  one  foot 
by  metal  rods  which  support  the  ridge  pole  of  the  fly. 
(7)  The  fly  is  white  and  the  tent  tan-colored.  These 
tents  may  be  pitched  so  that  by  a  locking  arrangement 
the  flies  may  join  to  form  a  continuous  ward.  The  ad- 
vantages are  a  nearly  complete  protection  of  the  tent  it- 
self from  the  direct  rays  of  the  sun ;  a  large  space  above 
the  tent  whose  air  may  be  easily  changed  by  the  action 
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Fig.  3347.— Munson's  Hospital  Tent. 


of  the  wind  with  complete  ridge  ventilation  through 
forty -eight  square  feet,  as  against  much  less  than  a  foot 
near  the  apex  in  the  regulation  tent;  and  also  a  space  be- 
tween the  ends  of  adjacent  tents,  which  is  valuable  in 
contagious  diseases  and  as  affording  storage  room  for 
ward  property  and  giving  more  direct  lateral  entrance. 
Experimentally  it  has  been  shown  that  the  temperature 
within  the  improved  tent  in  hot  weather,  when  the  ther- 
mometer ranged  from  87°  to  104.5°  F.  in  the  sun  and  from 
79.5°  to  93°  F.  in  the  shade,  averaged  seven  degrees  less 
than  that  in  the  regulation  hospital  tent,  and  as  compared 
with  the  conical  wall  tent  it  was  from  9.5°  to  18.5°  F. 
lower.  Apart  from  this  difference  of  temperature,  the 
ventilation  is  so  much  better  that  the  natural  quality  of 
the  air  is  fairly  maintained.  The  objections,  which  are 
mechanical  and  not  serious,  are :  (1)  The  metal  prolonga- 
tions of  the  poles  are  liable  to  fracture  or  distortion ;  (2) 
the  ridge  pole  is  in  two  parts,  and  under  rough  usage  in 
transportation  the  malleable  iron  bands  which  maintain 
the  union  may  be  broken  or  bent  so  as  to  become  unser- 
viceable; (3)  under  very  high  winds,  there  is  greater 
risk  of  the  fly  being  blown  away  (see  Fig.  3347). 

No  tent  is  properly  pitched  until  it  is  well  ditched. 
This  should  never  be  omitted,  even  when  it  is  intended 
to  move  camp  the  next  day,  except  in  those  peculiar  re- 
gions where  the  rainless  season  is  an  established  con- 
dition; for  there  are  often 
changes  in  orders,  the  weather 
is  always  uncertain,  and  the 
habit  is  a  valuable  one  to  ac- 
quire. Nevertheless,  men  will 
not  take  the  trouble  to  ditch 
their  tents  until  they  have  been 
flooded  once  or  twice,  unless 
compelled  by  au- 
thority. This  is 
to  be  insisted 
upon.  The  ditch 
should  be  about 
six  inches  wide 
and  four  inches 
deep,  and  should 
follow  the  natural 
slope  of  the 
ground  into  an 
adequate  company  ditch.  As  a  rule,  the  ground  is 
sufficiently  damp  to  be  unwholesome  for  sleeping  di- 
rectly upon,  and  the  men  are  to  be  taught  to  protect 
themselves  by  straw,  hay,  boards,  or  some  waterproof 
material,  but  not  with  green  foliage  or  other  damp 
objects,  except  in  the  absence  of  anything  better  to 
raise  them  from  the  mud.  Authority  must  supply  the 
place  of  experience  in  enforcing  this  with  recruits  in 
ordinary  camps.  A  poncho  or  india-rubber  blanket 
may  be  issued  in  the  field.  This  waterproof  may  com- 
pletely protect  the  sleeper  from  soil  dampness,  and  is, 
perhaps,  the  most  important  single  article  for  the  soldier's 
use.  Should  the  camp  stand  longer  than  a  day  or  two, 
slight  platforms  should  be  raised  a  few  inches  from  the 
ground  for  the  men  to  sleep  on.  This  is  imperative  in 
nearly  every  climate.  Soldiers  in  the  field  very  promptly 
learn  to  utilize  material  in  that  direction.  The  tent  walls 
should  be  raised  several  hours  every  fair  day,  all  the  bed- 
ding and  the  covering  of  the  floor  should  be  withdrawn 
and  exposed  to  the  sun,  and  every  particle  of  refuse 
carefully  removed,  and,  if  possible,  burned.  In  warm 
weather  one  side  of  the  wall  to  (leeward)  may  be  raised 
at  night.  Every  tent  should  have  an  adjacent  unoccu- 
pied space  of  at  least  its  own  area,  or,  better,  twice  as 
great,  in  addition  to  the  company  street;  and  once  a 
week  the  tent  should  be  changed  to  the  new  site,  and  the 
old  one  scraped  and  exposed  to  the  sun.  When  camps 
have  some  permanence  and  lumber  is  available,  they 
often  are  floored  with  boards  by  the  quartermaster.  In 
such  cases  the  floor  should  not  be  an  immovable  one. 
Every  board  should  be  loose,  that  it  may  be  taken  up  for 
inspection.  Ordinarily  such  floors  do  not  appear  as  well, 
and  there  will  be  the  temptation  to  conceal  things  beneath 
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them.  But  vigilant  Inspection  will  remedy  that  evil, 
while  with  the  fixed  floor  certain  waste  matter  will  work 
itself  through,  and  it  cannot  be  reached  for  removal. 
With  care  a  camping-ground  may  long  be  kept  whole- 


FiG.  3348.— Shelter  Tent. 

some.  But  tents,  as  just  described,  are  now  used  only 
for  small  camps  and  under  exceptional  circumstances. 
An  army  of  any  size,  and  especially  an  active  command, 
carries  the  shelter  tent  as  personal  equipment.  This  we 
have  adopted  from  the  French,  who,  for  some  cause, 
have  discarded  it.  It  consists  of  pieces  of  canvas,  each 
about  sixt}'-flve  by  sixty-one  inches,  with  a  triangular 
flap  at  one  end.  The  halves  are  buttoned  together  over 
light  poles  which  are  part  of  the  equipment,  so  that 
when  pitched  the  tent  stands  nearly  four  feet  high  at  the 
ridge  and  the  main  triangle  is  five  feet  five  Inches  long. 
The  flaps  close  one  end  with  an  outward  angle,  increas- 
ing the  length  by  twelve  or  fourteen  inches  (Pig.  3348). 
Four  straps  are  let  into  one  border  which  serve  to  make 
the  blanket  roll  more  compact,  when  the  shelter-half  is 
used  as  the  wrapper  (Fig.  3349).  Each  soldier  carries 
one  piece,  or  a  shelter-half,  so  that  two  men  have  a  com- 
plete tent  between  them.  When  dry,  each  man's  part 
weighs  about  two  pounds  and  a  half. 

When  the  camp  is  likely  to  remain  for  some  time,  log 
foundations  or  walls  from  six  inches  to  five  feet  high  and 
chinked  with  mud,  are  often  made,  and  the  tents  are 
used  merely  as  roofs.  Under  such  circumstances  shift- 
ing is  impossible,  and  the  internal' police  must  be  the 
more  carefully  insisted  upon.    As  a  rule,  ^  ^^ 

no  excavations  should  be  made  for  tents 
or  huts,  but  there  are  exceptionally  dry 
soils  where,   for  the   sake  of   warmth, 
this  may  be  allowed  after  the  general 
conditions    are    studied.      But    soldiers 
will    frequently    begin    to 
dig    without    asking    per- 
mission,  and    the    medical 
and    other   officers    should 
settle  the  question  in  ad- 
vance.      The     plan    of    a 
camp  is  a  matter  of  regu- 
lation not  necessary  to  re- 
hearse    here,     but     every 
modification  should  be 
in  the  direction  of  ex- 
pansion.     The  com- 
pression of  camps  is  a 
military    vice    into 
which  commanders  are 
prone  to    fall,  appar- 
ently  under  the    im- 
pression that  the  less 
space     occupied     the 

fcromy'oflabor,  and  the  better  will  the  troops  be  m 
hand.  Pains  should  be  taken  to  point  out  to  both  offi- 
cers and  men  the  evils  of  overcrowdmg  and  the  neces- 
sity for  fresh  soil,  especially  as  to  ventilation  and  the 
presence  of  debris.  These  increase  directly  with  tne 
size  of  the  command.  Fortunately,  where  shelter  tents 
are  used  with  only  two  men  to  a  tent,  the  ventilation 


FIG.  33.50.— Army  of  the  Potomac  Log  Hut. 


at  least  Is  not  likely  to  suffer.  But  the  camp,  other  con- 
ditions permitting,  should  cover  as  much  ground  as 
can  be  properly  policed. 

The  foregoing  applies  chiefly  to  summer  campaigns  or 
those  with  little  rest.  For  more  permanent  or  winter 
camps  the  troops  should  be  hutted  and,  as  it  is  out  of 
the  question  for  the  Government  to  build  quarters  in  the 
field  for  a  large  army,  they  must  provide  the  shelter  by 
their  own  labor.  The  following  scheme  is  a  modifica- 
tion, so  far  as  the  huts  themselves  are  concerned,  of  that 
suggested  by  Col.  Charles  Smart,  Medical  Department 
United  States  Army,  which  in  turn  was  based  upon  the 
actual  experience  of  the  Army  of  the  Potomac  in  Virginia. 
That  army  built  huts  nine  feet  eight  inches  by  six  feet 
in  the  clear,  and  covered  them  with  shelter  tents,  to  house 
four  men  (Fig.  3850).  At  one  end  was  a  platform  for  three 
to  sleep  upon.  The  fourth  man  was  generally  absent 
through  some  incident  of  service,  but  if  present  slept  on 
the  floor.  Colonel  Smart's  plan  (Fig.  3351)  was  for  a 
cabin  thirteen  by  seven  i'eet,  with  a  double  bedstead  on 
each  side  of  the  central  passage.  The  hu  tting  arrangement 
here  proposed  enables  the  coupled  cabins  to  correspond 
with  and  to  be  sufficient  for  a  squad  of  eight,  which  is  the 
fighting  unit  of  an  infantry  company.  Where  timber  is 
available,  pairs  of  log  cabins  should  be  built,  each  cabin 
to  be  eight  feet  by  eleven  interior  measurement,  standing 
end  to  end  six  feet  apart,  and  the  interspaces  roofed. 
The  doors  should  be  in  the  adja- 
cent ends  but  not  midway,  and  the 
chimney  outside  of  the  house,  built 
of  stone  or  of  sticks  and  lined  with 
clay,  should  be  in  the  middle  of  one 
long  side.  The  walls  should  be  six 
feet  to  the  eaves  and  the  ridge 
nearly  ten  feet  from  the  groimd. 
In  each  cabin  two  sleeping-plat- 
forms along  one  end  and  the  longer 
side,  each  six  and  a  half  by  four 
and  a  half  feet  and  fifteen  or  eighteen 
inches  from  the  floor,  would  accom- 
modate two  men  apiece  lying  with 
their  heads  adjacent  (Fig.  3352). 
These  should  not  be  closed  in  under- 
neath, and  under  no  pretence  should 
double-tier  bunks  be  permitted. 
Where  timber  is  not  available  mud 
(adobe)  walls,  or  wattle  plastered 
with  clay,  are  generally  practicable. 
To  cover  this  cabin  the  Quartermaster's  Department 
should  issue  a  roofing-canvas  thirteen  by  fourteen  feet, 
and  also  a  fly  a  few  inches  larger  each  way.  This  can- 
vas roof  should  be  so  ar- 
ranged as  to  be  detached  at 
a  moment's  notice,  and  the 
fly  be  tied  by  fly -ropes  to  a 
rail  just  beyond  the  eaves. 
The  covered,  and  by  pref- 
erence the  floored,  porch 
between  the  huts  would  be 
six  by  nine  feet  in  the  clear 
and  its  canvas  roof 
should  be  seven  by 
fourteen  feet.  There 
is  no  existing  provision 
for  the  issue  of  such 
canvas,  but  neither 
should  there  be  any 
difficulty  in  obtaining 
an  article  of  equip- 
ment at  once  so  useful 
and  economical  when 
its  desirability  is  once  impressed  upon  the  authorities. 
It  would  not  be  costly  and  could  be  readily  transported  in 
the  room  of  more  formal  tentage.  If  this  is  not  provided, 
the  roof  must  be  of  boards  or  "  shakes, "  supplemented  by 
spare  shelter  tents.  Such  a  cabin  would  have  a  cubic 
capacity  of  seven  hundred  feet.  This  is  insufficient 
theoretically,  but  it  is  the  maximum  practicable.    The 
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Fig.  3349.— One-halt  of 
Shelter  Tent  Rolled. 
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constant  Are  would  insure  a  free  renewal  of  air  even 

although  the  fresh  volume  might  not  be  great  at  any 

particular  time.    If  required,  air  holes  could  easily  be 

provided  in  the  chinking.    As  Colonel  Smart  points  out, 

adequate  space  between  the 

houses  must  be  preserved. 

The    minimum    allowance 

between  those  of  the  same 

row  should  be  equal  to  the 

height  of  the  walls,  and  the 

passage  in  the  rear  between 

adjacent  rows  should  equal 

the  height   of 

the     ridge, 


Fig.  3K1.— Winter  Hut.    (Colonel  Smart.) 


croach  too  much  on  the  company  streets,  which  should 
always  be  ample,  the  camp  should  be  formed  in  "  column 
of  division."  For  both  sanitary  and  military  reasons, 
the  space  or  porch  between  the  twin  cabins  should  be 
kept  open  front  and  rear.  Before  building,  the  ground 
should  be  freed  from  moisture  and  the  whole,  hut-sites 
and  streets,  be  systematically  ditched.  The  floors  should 
be  covered  with  sand  and  gravel  well  pounded  and, 
when  possible,  concreted.  The  company  streets,  con- 
stantly occupied,  for  roll-calls  and  other  duties,  should 
be  so  prepared  that  the  men  may  remain  dry-shod.     The 


for  it  is  always  to  be  remembered  that  the  warmth  of 
the  cabin  is  liable  to  draw  into  it  with  the  soil  air  the 
contained  gaseous  contaminations. 
Unfortunately  the  presence  of  a  large  army  compels 
great  density  of  population  and 
a  corresponding  collection  of 
refuse.  As  soon  as  the  camp 
site  is  fixed  and  the'  water-sup- 
ply guarded,  the  latrines  should 
be  established.  This  most  im- 
portant duty  should  be  done  at 
once,  and  no  plea  that  the  com- 
mand will  certainly  move  in  the 
morning  be  allowed  to  postpone 
it.  The  most  useful  field  sink 
is  a  trench  two  feet  wide  at  the 
top,  and  from 
two  to  ten  feet 
deep,  in  propor- 
tion to  the  prob- 
able stay.  It  is 
better  to  multi- 
ply the  sinks 
than  to  have  ex- 
cessively long 
ones,  twelve  or 
fifteen  feet  be- 
ing a  suitable 
length.  The 
earth  should  be 
thrown  to  the 
rear,  and  a  layer 
of  a  few  inches 
from  it  be  cov- 
ered in  every 
morning  and 
evening,  and 
more  frequently 
if  the  sink  is  much  used.  A  shallow  trench  should  be 
completely  covered  in  one  foot  from  the  surface,  a  deep 
one  at  three  or  four  feet.  Sinks  should  be  screened 
by  bushes,  and  in  temporary  camps  the  seat  is  a  pole 
supported  by  forks.  In  more  permanent  camps  the 
trench  should  have  box-seats  open  to  the  rear,  and 
have  some  protection-f rom  the  sun.  The  commission  of 
any  nuisance  about  the  camp  is  to  be  rigorously  forbid- 
den ;  nothing  is  so  demoralizing  or  so  distinctly  marks 
ill-disciplined  troops  as  soil  pollution  of  that  kind.  Uri- 
nals nearer  at  hand  may  be  set  apart,  and  their  use  be 


Fio.  3352.— Plan  ol  Cabins  for  Squads  of  ElRht. 


<!abin  roof  should  be  systematically  removed  to  admit 
the  sun,  and  when  the  sites  are  damp  the  floors  should 
be  covered  with  split  logs.  Banking  or  excavation  is 
always  objectionable,  and  except  for  ditching  the  sur- 
face of  the  soil  should  be  disturbed  as  little  as  possible, 
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compelled.    Special  punishment  should  be  awarded  men 
who  in  such  ways  defile  the  vicinity  of  the  tents. 

The  possible,  and  in  dirty  camps  the  probable,  spread 
of  disease  by  flies  is  properly  receiving  greater  recogni- 
tion than  formerly  when  the  modes  of  transmission  were 
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not  well  made  out.  Filthiness  thus  becomes  an  offence 
against  health,  as  well  as  against  decency  and  manners. 
But  the  practical  maintenance  of  cleanliness  in  such 
places  is  much  more  difficult  in  the  field  than  it  might 
appear  to  be  in  the  study.  For  instance,  rocky  soil,  or 
that  with  a  high'  ground  water,  compels  the  multiplica- 
tion of  shallow  sinks  with  a  corresponding  risk  of  sur- 
face infection.  Probably  the  most  efficient  method  to 
keep  a  field  sink  clear  of  flies  is  to  burn  in  it  twice  a  day 
a  little  straw  or  paper  well  sprinkled  with  petroleum. 
Or  the  petroleum  itself  may  be  poured  over  the  surface 
in  small  quantities  and  fired.  Quicklime  thrown  into 
sinks  is  a  cheap  and  valuable  disinfectant.  But  in  some 
regions  it  cannot  be  obtained  at  all,  and  with  a  large 
army  its  supply  and  particularly  its  proper  distribution 
is  impossible.  The  Quartermaster's  Department  now 
supplies  for  camps  of  position  an  apparatus  whose  ex- 
pense for  cost  and  manipulation  is  more  than  compen- 
sated by  the  increased  comfort  and  health  of  the  men. 
It  is  not  impossible  that  this  appliance  might  be  a  part 
of  the  train  of  every  army,  although  the  more  mobile  the 
force  the  less  available  would  it  be.  It  may  be  described 
in  brief  thus :  The  receptacle  is  a  trough  of  galvanized 
iron,  with  the  angles  rounded  for  efficient  cleaning. 
This  is  fourteen  feet  long,  twenty -two  inches  wide  at  the 
top,  eighteen  inches  deep  at  the  lowest  part,  and  is  held 
in  a  wooden  frame  that  supports  it  in  position  and  pro- 
tects it  in  transportation.  This  frame  sustains  seven 
seats.  An  independent  urinal  discharges  into  the 
trough.  The  trough  is  charged  with  a  disinfecting  mixt- 
ure of  quicklime  and  water,  and  the  contents  are 
pumped  at  stated  intervals  into  an  odorless  excavating 
tank  on  wheels  which  is  emptied  in  such  place  as  may  be 
designated.  There  have  also  been  issued  to  some  com- 
mands in  the  East  portable  conveniences  on  the  earth- 
closet  principle,  whose  contents  are  removed  twice  daily. 

At  the  same  time  that  the  camp  is  determined  the 
kitchens  are  to  be  established,  and  always  in  the  relative 
place  they  would  occupy  were  the  camp  to  persist  a 
month.  Liquid  slops  from  the  kitchen  may  go  into  a 
pit,  but  other  kitchen  refuse  should  be  thrown  into  bar- 
rels, not  upon  the  ground.  The  best  form  of  kitchen 
sink,  when  opportunity  permits,  is  a  deep  excavation 
covered  sufficiently  to  exclude  the  atmospheric  heat, 
with  a  small  trap-door  opened  only  when  slops  are 
poured  in.  The  relative  coolness  delays  putrescence  and 
flies  avoid  the  darkness.  All  the  ordinary  refuse  of  the 
camp  should  be  burned,  if  possible,  unless  there  are  mili- 
tary reasons,  when  in  the  presence  of  the  enemy,  to  the 
contrary.  Under  any  circumstances  it  must  be  carefully 
removed  by  transportation  or  burial.  If  transported,  it 
must  be  to  such  a  point  as  will  not  be  oflEensive  to  any 
other  camp.  Only  the  most  pressmg  exigency,  in  peace 
or  war,  should  authorize  the  occupation  of  an  old  camp- 
ground. This  rule  is  general  and  imperative.  As  soon 
as  the  men  are  encamped  and  have  rested,  the  second  day 
usually,  the  company  streets  and  other  open  spaces  are 
to  be  carefully  marked  out  from  encroachment. 

Avoidable  Camp  Diseases.— This  is  not  the  place  in 
which  to  discuss  the  treatment  of  the  diseases  to  which  sol- 
diers are  especially  liable,  nor  even  to  enumerate  those  to 
which,  like  other  men,  they  are  subject;  but  attention  is 
invited  to  the  avoidance  of  severail  of  the  more  important 

Enteric  Fever  is  very  apt  to  prevail  among  newly  raised 
troops,  and  all  fiscal  discharges  in  camp  should  be  care- 
fully disposed  of,  because  the  incipient  diarrhoea  ot  a 
typhoid  fever  case  cannot  be  distinguished  from  one  that 
iJnot  infectious.  It  is  also  liable  to  be  spread  by  the 
The  pollution  of  drinking-water  by  the  specific 


dischare-es  is  the  most  common  method  of  distributing 
typSfever  in  civil  life  and  in  garrison;  but  in  lai'ge 
cimps  it  is  probable  that  contaminated  dust  and    nfec- 


spread.  It  has  been  demonstrated  that  m  the  field,  par- 
ticularly, flies  may  carry  upon  their  extremities  and  de- 
posit upon  food  substances  experimentally  added  to 
fEecal  discharges,  and  it  is  therefore  extremely  probable 
that  the  specific  agent  is  disseminated  in  the  same  way. 


Besides  guarding  the  water-supply,  prompt  disinfection 
of  the  discharges  of  those  known  to  be  sick  and  of  their 
utensils,  the  seclusion,  boiling,  and  cleansing  of  soiled 
clothing,  unremitting  attention  to  the  sinks,  the  protec- 
tionof  food  supplies  from  flies  and  other  insects,  and  the 
diminution  of  flies  by  general  cleanliness  are,  as  far  as 
we  now  know,  the  general  principles  to  be  enforced. 
All  cases  of  diarrhoea  or  continued  fevers,  however  light, 
in  recruits  and  especially  among  newly  raised  volunteers, 
are  to  be  carefully  scrutinized  for  fear  of  this  disease  to 
which  they  are  especially  liable,  and  such  troops  require 
particular  and  continued  medical  inspection  until  they 
become  seasoned.  All  the  excreta  of  the  apparently 
sound,  as  well  as  of  the  sick,  should  be  immediately  cov- 
ered with  fresh  earth  if  not  promptly  disinfected. 

Olwlera,  like  typhoid  fever,  has  its  essential  seat  in  the 
intestinal  tract,  and  is  propagated  by  the  ingestion  of  its 
specific  cause,  derived  from  the  discharges  of  a  previous 
case.  It  is  chiefly  but  not  exclusively  spread  through 
polluted  water-supply,  and  the  continuance  of  an  out- 
break is  best  prevented  by  burning  such  soiled  material 
as  is  not  boiled,  quarantining  the  infected  men  and  the 
suspects,  and  moving  the  uncontaminated  troops  to  a 
clean  camp.  Cholera  is  one  of  the  few  diseases  that  may 
be  left  behind  by  marching  away  from  polluted  sites. 
The  excreta  are  best  made  harmless  by  acid  disinfec-  , 
tants. 

Malarial  Fevers. — Although  the  original  source  of  the 
Plasmodium  of  malaria  has  not  been  determined,  nor  has 
it  yet  been  isolated  outside  of  animal  life,  it  is  established 
that  the  parasite  is  communicated  to  man  by  the  sting  of 
the  Anopheles  guadrimaculatus  and  perhaps  by  other  varie- 
ties of  the  same  genus  of  the  mosquito  infected  from  a 
previous  case.  Persons  exposed  to  all  the  ordinary  con- 
ditions for  malarial  poisoning,  except  the  stings  of  these 
insects,  have  escaped  the  disease,  and  others  free  from 
all  sources  of  infection  except  a  contaminated  mosquito 
have  acquired  it.  Whatever  other  source  of  infection 
there  may  be  is  not  yet  determined.  Obviously  the  pre- 
vention of  such  attacks  is  by  the  careful  use  of  netting 
in  garrison  and  permanent  camps,  and  by  supplying 
troops  in  malarious  regions  with  pungent  oils  for  anoint- 
ing exposed  parts  of  the  person.  The  larvse  from 
which  these  disease-carriers  develop  are  best  destroyed 
by  spreading  petroleum  upon  their  breeding-places.  In 
other  words,  military  hygiene  does  not  materially  differ 
from  civil  hygiene  in  dealing  with  this  problem;  but 
soldiers  debilitated  by  previous  hardship  react  much  less 
readily  and  permanently  than  previously  sound  men. 

Yellow  Fever. — It  has  very  recently  been  demonstrated 
by  the  army  commission  of  which  Major  Walter  Reed  was 
the  head,  following  the  hypothesis  that  yellow  fever  is 
propagated  by  the  mosquito,  advanced  in  1881  by  Dr. 
Charles  J.  Finlay,  of  Havana,  that  in  fact  the  female  of 
the  Stegomyia  fasciaia  is  an  intermediate  host  for  the  spe- 
cific agent  of  this  disease.  It  has  thus  been  removed  from 
the  class  of  filth  diseases  to  that  of  the  mosquito-borne, 
and  its  prevention  consists  simply  in  destroying  the  mos- 
quitoes that  are  or  may  become  infected.  That  is,  those 
in  the  adjacent  houses  as  well  as  those  in  the  infected 
house  should  be  destroyed.  Gorgas  has  proved  that  by 
the  destruction  of  all  the  actually  or  possibly  contami- 
nated insects  the  disease  may  be  abolished,  even  in  such 
a  hotbed  as  Havana.  This  is  best  done  by  burning 
pyrethrum  powder,  one  pound  to  one  thousand  cubic  feet, 
or  sulphur  in  the  same  proportion,  or  generating  formalde- 
hyde gas,  each  in  a  closed  apartment,  and  the  extermi- 
nation of  the  insects  in  their  breeding-places.  As  the  in- 
fected apartment  can  be  treated  only  after  the  patient 
leaves  it,  particular  precautions  in  the  way  of  netting 
must  be  taken,  so-  that  the  infected  insects  shall  not  es- 
cape during  the  course  of  the  illness.  As  far  as  can  now 
be  recognized,  the  clothing  and  quarters  used  or  soiled 
by  the  sick  do  not  spread  the  disease,  and  detention  of 
persons  coming  from  infected  places  need  be  enforced 
only  against  the  non-immunes  who  have  been  exposed 
within  the  past  five  days.  Usually  there  are  localities 
not  remote  from  the  seat  of  an  outbreak  where  yellow 
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fever  will  not  spread,  so  that  troops  moved  thither  in 
times  of  epidemic,  will  be  safe.  These  places,  learned 
by  experience,  are  generally  higher  and  drier  than  the 
original  site.  Presumably,  but  this  has  not  yet  been  de- 
monstrated, the  immunity  depends  upon  the  infecting 
insect  having  no  habitat  there. 

Measles  is  sure  to  occur  among  newly  raised  rural 
troops.  The  contagion  spreads  so  rapidly  that  large 
numbers  will  sicken  simultaneously,  and  in  the  field  the 
direct  fatality  is  very  great.  This  is  so  absolutely  cer- 
tain that  special  preparations  should  be  made  to  meet  it. 
The  only  escape  from  measles  is  by  avoiding  the  conta- 
gious principle.  In  the  civil  war  it  temporarily  unfitted 
for  duty  entire  Confederate  regiments  and,  in  some  in- 
stances, brigades.  Among  the  national  troops  there 
were  67,700  cases  with  4,300  deaths  among  the  white, 
and  8,555  cases  with  953  deaths  among  the  colored,  sol- 
diers. 

Mumps  will  also  attack  unprotected  men  and  must  be 
reckoned  with  in  advance  as  liable  to  cause  a  widespread 
temporary  disabihty,  but  its  mortality  is  not  worth  con- 
sidering. 

Smallpox  may  so  certainly  be  prevented  that  there  is 
no  excuse  for  it  to  occur  in  an  army.  But  security  is 
maintained  only  by  intelligent  as  well  as  unremitting 
attention  to  the  subject  of  vaccination  by  the  medical 
oflScer. 

Scarlet  Fever  is  more  liable  to  infect  the  residences  of 
families  in  a  cantonment  or  fort  than  the  barracks,  be- 
cause from  the  latter  the  patient  is  promptly  removed 
to  hospital.  Its  direct  contagion  is  not  strong,  but  it 
is  intensely  persistent  in  connection  with  fabrics  and 
buildings.  There  should  be  the  most  careful  scraping, 
lime-washing,  scrubbing  with  bichloride  1  to  1,000, 
and  ventilation.  Small,  old  houses  thoroughly  infected 
should  be  burned.  Formaldehyde  is  efficient  for  exposed 
micro-organisms,  and  sulphur  at  the  rate  of  three  pounds 
to  one  thousand  cubic  feet  may  be  used  in  carefully  closed 
apartments. 

DipMheria,  fostered  by  foul  air  when  once  introduced, 
is  exceedingly  infectious  and  clings  persistently  to  places. 
Its  disinfection  should  be  as  thorough  as  that  for  scarlet 
fever. 

For  other  contagious  diseases  and  especially  for  an  ac- 
count of  disinfectants,  their  value,  and  their  mode  of  ac- 
tion, attention  is  invited  to  the  special  articles  thereupon, 

Marching. — The  regulation  direct  step  is  thirty  inches 
from  heel  to  heel  at  the  rate  of  one  hundred  and  twenty 
steps  per  minute  in  quick  or  marching  time.  In  double 
time  the  step  is  thirty -six  inches  and  the  rate  one  hundred 
and  eighty  steps  a  minute.  Were  there  no  halts,  the  dis- 
tance covered  would  be  three  and  two-fifths  miles  in 
quick  time,  and  at  the  double  it  would  be  one  hundred 
and  eighty  yards  a  minute,  or  a  little  more  than  six  miles 
an  hour.  In  practice  this  is  reduced  by  halts  to  a  trifle 
more  than  three  miles  for  marching  time.  The  double  is 
not  properly  a  marching  step.  Large  bodies  of  troops 
can  use  it  only  for  short  distances  in  emergencies,  nor  can 
any  number  of  men  use  it  long.  Running  is  quickly  ex- 
hausting, and  it  is  useless  to  bring  infantry  into  action 
out  of  breath.  Nevertheless,  short  drills  at  the  double 
are  useful  as  a  gymnastic  exercise;  but  they  should  com- 
mence with  very  short  distances,  and  after  long  practice 
should  never  exceed  twenty  minutes  in  duration.  Men 
should  be  encouraged  to  fall  out  at  will;  for  a  heart  may 
very  easily  be  irreparably  overstrained,  and  an  exercise 
intended  to  strengthen  the  soldier  may  ruin  him  for  life. 

To  conduct  a  march  properly  requires  experience,  or  a 
closer  attention  to  theory  than  is  often  given.  Except 
the  necessity  is  very  pressing,  the  first  march  should  be 
but  a  very  few  miles — barely  enough  to  clear  well  the 
old  camps  should  the  conditions  admit  a  halt,  for  at  the 
outset  there  is  friction  everywhere.  Each  day's  march 
may  be  gradually  increased  until,  after  a  fortnight,  the 
maximum  is  reached.  If  the  troops  have  been  accus- 
tomed to  marching  drills,  the  maximum  can  soon  be  at- 
tained. Every  eight  or  ten  days,  besides  Sundays,  there 
should  be  an  all-day  halt  for  rest  and  repairs.    When 


fairly  seasoned,  infantry  will  outmarch  cavalry  in  a  long 
journej^  or  campaign.  To  the  possible  objection  that 
marching  is  a  matter  of  tactics  wholly  within  the  pro- 
vince of  the  line,  I  reply  that,  whoever  may  be  charged 
with  its  execution,  it  is  hygiene,  whose  neglect  swells 
the  list  of  the  disabled.  Rules  as  to  the  maximum  dis- 
tance are  impossible.  Marching  is  influenced  by 
weather,  by  roads,  by  the  immediate  end  in  view,  and 
by  the  spirit  of  the  men.  The  ease  with  which  troops 
march  is  inversely  to  the  size  of  the  command.  A  regi- 
ment will  outmarch  a  division ;  a  division  will  outmarch 
a  corps.  Over  good  roads  fourteen  miles  in  ten  hours, 
one  day  with  another,  is  good  marching  for  a  large 
army.  But  a  regiment  can  make  the  same  distance  in 
four  hours  and  a  half,  including  halts.  Infantry  and 
mounted  troops  should  not  march  together  if  it  can  be 
avoided.  Infantry  should  march  with  as  wide  a  front 
and  in  as  open  order  as  possible,  for  crowd-poisoning 
follows  the  collection  of  large  bodies  of  dirty,  heated 
men  out  of  doors  as  well  as  in  houses.  Troops,  after  the 
first  few  regiments,  always  march  in  dust  or  mud,  unless 
the  roads  are  frozen ;  and  very  close  order  is  particularly 
distressing.  Frequent  halts  are  necessary ;  for  the  best 
troops  will  lose  distance,  and  the  rear  of  the  column  is 
in  a  perpetual  state  of  worry  trying  to  close  up.  No 
particular  command  should  be  started  until  it  is  closed 
up  in  the  rear  and  the  rear  ranks  have  had  rest.  After 
the  first  few  miles  the  men  should  be  encouraged  to 
spread  out  and  sit  down  at  every  halt,  for  no  one  can 
tell  how  long  the  delay  may  be ;  but  they  should  never 
sit  on  the  damp  ground,  or  without  proper  protection 
from  it.  The  French  make  use  of  a  device  during  tem- 
porary halts  which  avoids  loss  of  time  in  taking  up  the 
march,  and  is  particularly  efficacious  in  keeping  the  sol- 
dier from  the  mud.  Squads  of  twenty  or  thirty  form  a 
circle,  and  each  man  sits  on  the  knee  of  the  man  behind 
him.  This  saves  disarrangement  of  packs,  keeps  the 
men  well  in  hand,  and  affords  considerable  relief. 

Unless  the  command  is  very  small,  the  men  should  be 
required  to  march  without  regard  to  the  minor  obstacles 
of  mud,  water,  and  the  like.  The  delay  caused  by  the 
head  of  the  column  picking  its  way  around  a  mud-pud- 
dle, or  across  a  small  stream  to  avoid  wet  feet,  becomes 
very  serious  by  multiplication  as  it  is  propagated  to  the 
rear.  Hesitation  in  the  leading  files  is  magnified  into 
serious  halts  at  the  tail  of  the  column,  and  the  jerky  prog- 
ress is  trying  to  muscle  and  to  temper.  Cormnanding 
officers  who  lead  the  march  do  not  always  realize  how 
the  other  end  of  the  column  suffers,  and  it  sometimes 
happens  that  a  mounted  officer  in  command  needs  to  be 
reminded  that  infantry  are  foot-troops.  Each  regiment 
in  daily  turn  should  lead  within  its  next  higher  com- 
mand, and  the  same  rule  should  follow  with  brigades 
and  divisions.  It  is  a  relief  on  alternate  days  for  the 
companies  and  the  regiments  to  march  left  in  front. 
Music  is  a  real  aid  on  the  march,  and  the  trumpet  cannot 
replace  the  fife  and  drum  as  an  exhilarant.  The  mere 
tap  of  the  drum  in  giving  a  common  step  assists.  A 
full  band  is  a  positive  stimulant,  and  the  men  should  be 
encouraged  to  sing. 

Raw  troops  almost  always  overload  themselves. 
Every  ounce  carried  tells,  and  at  frequent  inspections 
everything  not  distinctly  necessary  and  authorized  must 
be  thrown  away.  The  authorized  articles  should  always 
include  a  change  of  underwear,  preferably  flannel,  but 
no  superfluities;  this  whatever  may  be  the  style  of 
equipment  used.  Nor  should  the  men,  when  tired,  be 
allowed  to  discard  necessaries  which  they  are  likely  to 
need.  Raw  troops  will  often  do  this  under  temporary 
discomfort.  But  it  is  easier  to  announce  such  rules  than 
to  enforce  them.  In  temperate  climates  marching  men 
are  apt  to  suffer  from  chafing  in  the  groins  and  nates, 
and  from  sore  feet.  Both  are  very  distressing  when 
severe,  and  unseasoned  troops  will  break  down  with  just 
such  temporary  troubles  if  pressed  too  hard  at  first. 
The  sufferers  should  be  encouraged  to  report  for  relief 
at  sick-call  held  after  camp  is  made,  and  should  be 
prescribed  for  but  not  be  readily  excused.    Ingrowing 
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nails,  corns,  and  blisters  on  the  feet  require  careful  at- 
tention. 

'  If  a  man  is  found  in  the  ranks  who  "  walks  on  the  nail, " 
the  terminal  phalanx  of  any  of  whose  toes  is  flexed 
downward  at  right  angles,  and  the  toe  begins  to  get 
sore,,  as  it  will  by  sand  lodging  under  the  nail  and  excit- 
ing inflammation,  he  should  be  taken  out  of  the  ranks  at 
once.  He  may  ride  for  the  time  in  the  wagons,  but  he  is 
useless  as  a  soldier,  and  should  be  discharged,  as  he  never 
should  have  been  enlisted.  A  blister  on  the  foot  is  to  be 
evacuated  by  running  a  thread  through  it  and  allowing 
the  fluid  to  ooze.  Sore  feet  should  be  well  washed,  dried, 
and  then  greased.  To  soap  the  feet  is  often  a  preventive, 
and  the  use  of  strong  alum  baths,  when  practicable,  is 
commended.  Salicylate  of  soda  appUed  locally  checks 
excessive  perspiration.  An  efficient  powder  to  prevent 
chafing  by  shoes  or  other  clothing,  or  by  the  saddle,  is 
three  parts  of  salicylic  acid  to  ten  of  starch  and  eighty- 
seven  of  powdered  soapstone,  each  by  weight.  "While 
general  cleanliness  is  important,  that  of  the  feet  is 
necessary.  Too  much  attention  can  hardly  be  paid  the 
locomotor  apparatus.  It  is  that  which  carries  the  intelli- 
gent, working,  fighting  part  of  the  man,  and  when  it  is 
not  efficient  the  soldier  might  as  well  be  at  home.  Bat- 
tles and  campaigns  have  been  won  by  legs,  and  will  be 
again.  The  army  that  marches  best,  with  any  approach 
to  equality  in  other  respects,  is  the  successful  army. 

The  men  should  be  instructed  to  bathe  thoroughly  the 
anus  and  genitals  daily,  to  avoid  chafing  and  balanitis. 
Many  experienced  soldiers,  while  on  the  march,  wash 
only  the  eyes  and  mouth  on  rising.  This  sounds  un- 
cleanly, but  it  has  some  advantages.  A  damp,  not  wet, 
towel  may  be  used  on  the  face  and  neck.  But  upon 
reaching  camp  the  more  carefully  men  bathe  the  better. 
The  feet  and  the  head  are  to  be  especially  cared  for,  the 
hair  always  being  kept  short.  Canteens  should  be  llUed 
with  water,  and  better  with  boiled  water,  or  with  weak 
tea  before  starting,  but  none  should  be  drunk,  unless  a 
rest  is  made  for  a  meal,  until  the  end  of  the  march  is 
known  to  be  at  hand.  The  man  who  begins  to  drink 
water  on  the  march  will  always  be  thirsty,  will  drink 
repeatedly,  will  soon  exhaust  his  supply,  and  will  be  un- 
comfortable all  the  time.  Men  should  not  be  allowed  to 
leave  the  ranks  to  replenish  canteens  except  by  order,  nor 
at  all  unless  the  supply  is  known  to  be  pure.  The  sen- 
sation of  thirst  can  usually  be  avoided  on  the  march  by 
carrying  a  pebble,  or  some  other  small  solid  substance, 
in  the  mouth.  Its  presence  stimulates  the  salivary 
glands,  and  these  keep  the  fauces,  the  common  seat  of 
the  sensation  of  thirst,  moist.  The  system  is  easily  edur 
cated  to  abstinence  from  fluid  between  meals,  and  the 
habit  is  one  of  great  convenience  to  men  a-fleld.  The 
exception  is  in  the  tropics,  where  some  latitude  must  be 
allowed ;  for  excessive  loss  of  body  fluids  through  per- 
spiration predisposes  to  heat  prostration,  and  a  part  of 
the  liquid  must  be  replaced.  But  water-drinking  on  the 
march  should  always  be  limited  in  amount  and  be  iii- 
dulged  in  only  at  considerable  intervals.  Under  ordi- 
nary circumstances  the  earlier  camp  is  made  the  better, 
for  the  men  have  more  time  to  make  themselves 
comfortable  for  the  night.  Night  marches  are  to  be 
avoided,  if  possible.  But  in  hot  weather,  m  non-mala- 
rious regions,  an  occasional  night  march  is  a  relief.  _  As  a 
rule  however,  the  loss  of  sleep  and  the  general  discom- 
fort'they  cause  outbalance  any  ordinary  advantage,  some 
great  military  requirements  excepted.  In  a  torrid  cli- 
mate whenever  possible  the  middle  of  the  day  should  be 
avoided  in  moving  troops;  and  the  marches  should  be 
regulated  so  as  to  avoid  having  the  sun  shine  directly  on 
thi  men's  backs,  because  of  its  depression  to  the  spinal 
cord.  Straggling,  the  loitering  behind  of  the  sick,  the 
tired,  the  lazy,  the  ill-disciplined,  is  an  evil  that  indi- 
rectly affects  the  health  and  the  im/raU,  and  directly  con- 
cerns the  military  vigor  of  the  column.  Its  prevention, 
so  far  as  those  out  of  health  are  concerned,  depends 
upon  the  prompt  and  rigid  scrutiny  by  medical_  officers 
of  all  who  fall  out  claiming  to  be  sick,  and  their  immedi- 
ate disposition.     Frequently  a  few  hours'  rest  in  an  am- 


bulance will  bring  a  man  up  fresh  at  the  end  of  the  day, 
but  that  is  an  indulgence  to  be  exercised  with  great 
discretion.*  The  really  ill  are  to  be  carefully  trans- 
ported. With  good  troops  such  attention  always  is  its 
own  reward ;  for  they  will  put  forth  every  effort,  believ- 
ing they  will  be  cared  for  when  exhausted.  When  an 
army  is  about  to  leave  its  base,  the  men  should  be  rigor- 
ously inspected  for  venereal  disease,  and  cases  of  it 
should  be  segregated  for  treatment,  to  be  sent  forward 
as  re-enforcements  after  recovery.  'The  presence  of  vene- 
real with  moving  troops  is  an  element  of  weakness  in 
every  respect. 

Guard  Duty. — Guard  duty,  whether  in  garrison,  in 
camp,  or  on  picket,  on  account  of  the  responsibility  and 
vigilance  it  imposes  and  the  loss  of  sleep  that  it  compels, 
is  the  most  exacting  and  wearing  that  befalls  a  soldier. 
Ordinarily,  guards  are  relieved  every  twenty-four  hours, 
during  which  period  the  soldier  may  remove  neither  his 
clothing  nor  his  accoutrements;  and  he  is  on  post  and 
alert  two  hours,  with  an  interval  of  four  hours'  rest, 
four  times  during  the  tour.  It  is  the  nights  on  guard, 
in  all  weather  and  with  heavy  responsibility,  that  break 
men  down  most  rapidly,  and  that  give  a  soldier  his  char- 
acteristic face. 

A  tour  of  guard  should  not  occur  for  a  seasoned  soldier 
oftener  than  once  in  five  days,  nor  for  a  recruit  than  once 
a  week.  The  longer  the  interval  the  better  for  their 
health.  The  present  Manual  of  Guard  Duty  (par.  37)  re- 
quires the  details  for  post  guards  to  insure  for  privates, 
as  far  as  practicable,  not  more  than  one  tour  in  seven 
days;  and,  except  in  emergencies,  privates  will  not  be 
detailed  for  guard  oftener  than  once  in  five  days.  For- 
merly the  whole  subject  was  left  discretionary  with  the 
commanding  officers  and  they  would,  frequently  insist 
upon  so  many  posts  that  the  men  could  not  get  more 
than  two  nights  together,  or  three  out  of  five,  in  bed, 
and  I  have  known  men  to  be  on  guard  alternate  nights  in 
profound  peace.  Such  an  abuse  of  power  is  not  likely  to 
occur,  but  the  commanding  officer  must  always  be  the 
judge  of  the  emergency,  and  usually  advice  and  expos- 
tulation in  such  cases  are  wholly  thrown  away.  Never- 
theless attention  should  be  respectfully  but  plainly  invited 
to  the  matter  when  necessary.  In  very  severe  weather 
the  reliefs  should  occur  oftener  than  once  in  two  hoiirs. 
There  are  conditions  when  a  "  running  guard  "  saves  the 
men.  In  a  running  guard  the  whole  period  is  so  divided 
between  the  men  that  any  particular  soldier  goes  on  but 
once  during  his  tour,  or  once  during  the  night,  and  is 
able  to  rest  the  remainder  of  the  time.  The  guard  must 
be  larger  than  usual  in  order  not  to  keep  one  man  too 
long  on  post,  but  the  compensation  lies  in  the  uninter- 
rupted rest  before  and  afterward.  When  there  seem  to 
be  hygienic  reasons  for  it,  it  should  be  recommended.  If 
a  light  supper  and  a  bowl  of  hot  cofilee  be  given  a  man 
just  before  going  on  post  late  at  night,  and  in  garrison 
this  usually  can  be  arranged,  it  is  of  decided  advantage. 
The  coffee  requires  warmth  and  bulk  rather  than 
strength.  Guards  in  a  distinctly  malarious  region 
should  be  given  five  grains  of  quinine  in  coffee  (not  in 
whiskey)  at  retreat,  and  should  be  required  to  wear  flan- 
nel next  the  skin. 

Setting-up. — A  man  who  has  received  judicious  phys- 
ical training  as  a  soldier  can  readily  be  distinguished 
from  his  companion  who  remains  on  the  farm  or  in  the 
shop.  He  has  a  springy  step ;  an  erect  and  easy  car- 
riage; his  abdomen  is  retracted,  his  head  is  mobile  but 
well  raised,  his  chest  is  expanded,  and  his  shoulders  are 
square.  Square  shoulders  are  the  natural  distinction 
between  soldiers  who  have  been  long  in  the  ranks  and 
those  who  are  raw.  The  position  of  "attention  "  is  con- 
strained, but  it  is  one  in  which  the  muscles  are  symmetri- 
cally occupied,  and  it  is  the  basis  of  martial  bearing, 
showing  itself  more  conspicuously  when  the  man  is  in 
motion.  Volunteers  are  apt  to  undervalue  the  little 
signs  and  mannerisms  that  mark  the  regular,  but  there  is 

*  Consult  carefully  this  Handbook,  vol.  i.,  p.  47B,  commencing  "  On 
tbe  March." 
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no  doubt  that  these  are  the  indications  of  a  system  that 
is  founded  in  reason  and  results  in  efficiency.  The  set- 
ting-up drill,  therefore,  should  be  sedulously  cultivated 
as  a  gymnastic  method  of  physical  improvement;  but 
care  should  always  be  observed  not  to  carry  the  exercise 
of  swinging  the  extended  arms  in  circles  to  excess.  This 
seems  simple,  but  is  very  fatiguing,  especially  when  the 
heart  is  irritable,  and  leads  to  faintness  in  recruits. 

There  is  a  vicious  habit  in  the  British  army,  not  com- 
mon in  our  own  but  mentioned  here  as  a  warning,  where 
the  drill-sergeant  seeks,  not  only  to  expand  the  chest,  but 
to  keep  it  expanded.  The  recruit  is  required  to  stand 
bolt  upright,  with  the  head  well  back  and  the  chest  in- 
flated by  the  fullest  inspiration.  This  artificial  dilatation 
is  sought  to  be  maintained  without  giving  place  to  a  cor- 
responding expiration.  The  expiration  being  held  in 
abeyance  obstructs  the  circulation  and  impedes  the  car- 
diac action.  With  the  imperfect  respiration  the  aeration 
of  the  blood  is  likewise  imperfect,  the  abdominal  muscles 
are  weakened  by  overstrain,  and  their  action  is  impeded 
by  the  forced  depression  of  the  diaphragm,  while  the  in- 
creased measurement  of  the  recruit's  chest  is  secured  only 
at  the  expense  of  its  mobility,  and  at  the  risk  of  vesicular 
emphysema.  In  this  distended  chest  the  heart  is  dis- 
placed downward,  the  area  of  the  impulse  is  increased, 
the  beat  becomes  jerky  and  too  powerful,  and  in  fre- 
quency it  may  reach  110,  with  irregular  force  and  time. 
This  is  persevered  in  from  day  to  day,  training  men 
into  picturesque  soldiers,  but  soldiers  whose  vital  organs 
are  weakened  by  the  strain.  For  the  foregoing  analysis 
credit  is  due  Major  F.  Arthur  Davy,  a  medical  officer 
of  the  British  service.  Our  officers  should  be  watchful 
to  prevent  its  introduction  here. 

Gymnastics. — Everything  leading  to  increased  physi- 
cal vigor,  and  mental  alertness  on  the  part  of  men  and 
offlcers  is  to  be  encouraged.  In  peace,  the  ordinary  gar- 
risons are  so  small,  and  the  work  required  of  them  is  so 
various,  that  there  is  little  lack  of  physical  exercise  in 
the  sense  of  mere  muscular  exertion.  In  war,  or  in  the 
field,  there  is  neither  apparatus  nor  time  to  develop  the 
skilled  gymnast.  But,  when  circumstances  allow,  the 
systematic  training  in  feats  of  agility  and  endurance 
amply  repays  the  trouble  taken.  In  large  garrisons 
with  proper  buildings  this  can  be  done  in  all  weathers, 
with  confidence  that  the  chest  capacity  and  the  muscle 
measurement  will  surely  increase.    The  modem  target 


FIG.  3353.— Bathing  Cells. 

practice  is  a  particularly  valuable  form  for  the  co-ordi- 
nation of  the  eye  and  hand,  where  each  experiment 
checks  on  the  spot  its  immediate  result.  To  this  add 
bayonet  and  sabre  exercise;  scaling  drill,  such  as  the  fire- 
men of  large  cities  practise;  field  trials,  as  "hare  and 
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hounds";  the  various  equestrian  exploits  for  cavalry; 
and,  the  locality  permitting,  swimming  drill  as  well  as 
swimming  for  amusement.  A  carefully  prepared  scheme 
of  formal  gymnastics  as  preparatory  exercises  for  recruits 
should  be  developed  later  into  the  practical  studies  hinted 
above,  midway  between  pastime  and  instruction.  Much 
more  attention  is  now  paid  to  gymnastics  than  formerly, 
but  they  do  not  yet  appear  to  have  the  practical  recogni- 
tion they  deserve. 

Bathing. — Cleanliness  of  the  soldier's  person  as  well 
as  of  his  habitation  demands  a  vigilance  by  the  officer 
not  always  exercised.    For,  besides  providing  him  with 
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FIG.  3354.— Bathing  Cells ;  Vertical  Section. 

food,  clothing,  and  shelter,  and  regulating  his  daily  oc- 
cupation, the  military  authorities  must  exercise  a  pater- 
nal supervision  over  the  man  himself.  It  is  not  sufficient 
to  see  that  the  arms  are  bright,  the  uniform  spotless,  and 
the  bedding  neatly  rolled.  Dirt  that  is  hurtful  is  not  the 
mud  of  the  highway  or  field,  or  the  dust  of  the  parade 
caught  on  the  shoes  or  on  the  outside  of  the  clothing ;  it 
is  the  cutaneous  debris,  mingled  with  dust  and  dissolved 
in  perspiration,  soaked  into  the  underclothing;  organic 
dirt  that  ofEends  the  nose  as  well  as  the  eye,  that  de- 
presses the  subject  and  may  poison  his  comrade.  The 
oppressive  odor  of  personal  filth  peculiar  to  human 
crowds  can  be  avoided  among  soldiers  in  barracks  only 
by  inspections  that  expose  the  shirt,  the  stockings,  and 
the  skin  under  them.  Men's  necks,  breasts,  feet,  and 
legs  should  be  frequently  and  critically  inspected,  their 
hair  must  be  kept  short,  and  their  whole  persons  be 
washed  as  often  as  necessary.  That  opportunity  for 
ablution  may  be  had  with  the  most  scantj'  water-supply, 
and  the  most  limited  appropriation,  these  cuts  (Figs. 
3353  and  3354)  illustrate.  By  such  an  arrangement  of 
warm  shower-baths  seven  men  can  wash  their  entire  per- 
sons simultaneously  and  in  privacy  with  a  minimum  of 
waste.  (Fig.  3353  shows  the  plan,  and  Fig.  3354  a  vertical 
section  on  the  line  A,  B.  E,  opening  to  stove ;  L,  stove  in 
central  apartment,  M,  to  heat  the  room  and  water  in  the 
tank ;  N,  shelves  in  corner  of  bathing  cells  G,  B,  E,  F, 
O,  E,  I.  Jf  is  5  feet  in  diameter,  and  the  bathing-cells 
are  4|  feet  deep  and  5  feet  3  inches  across  the  widest  end. 
About  the  central  apartment  should  be  eight  posts  to 
support  the  tank,  and  between  these  slat-work,  to  allow 
the  warmth  from  the  stove  to  enter  the  bathing  cells. 
Doorways  to  be  2  feet  wide  and  6  feet  6  inches  high ; 
cells  to  be  8  feet  high  in  the  clear,  and  the  jets  to  be  5 
feet  6  inches  from  the  floor;  the  cell  floors  to  slope 
downward  and  inward  one  inch  to  a  common  point,  and 
a  drain  pipe  should  carry  off  the  waste  water.  "Very 
little  water  is  used  by  this  method,  and  the  stove  heats 
both  the  tank  and  the  little  rooms.  Such  baths  are  used 
at  Rouen,  and  this  plan  was  proposed  to  the  army  by 
Dr.  Billings  in  1875,  but  does  not  appear  to  have  been 
acted  upon.  Dirt  fosters  discontent  and  diminishes  effi- 
ciency. 

As  a  military  exercise,  apart  from  its  hygienic  advan- 
tages, all  soldiers  should  be  taught  swimming.  In  swim- 
ming, men  should  be  cautioned  against  swimming  under 
water,  on  account  of  danger  to  the  hearing.  If  men 
sicim,  not  merely  paddle  in  the  water,  and  bathe,  there  is 
no  harm  going  in  the  water  while  perspiring  moderately. 
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Colds  are  caught  by  attempting  to  cool  off  before  plung- 
ing in. 

Gkneh.m,  Considerations. — Military  hygiene  must 
take  account  of  the  new  environment  of  the  recruits,  and 
of  the  occupation,  as  well  as  of*  the  clothing,  food,  and 
shelter  of  soldiers.  In  peace  the  United  States  arm}'  is 
recruited  chiefly  from  the  ranks  of  unskilled  labor,  with 
a  fair  sprinkling  of  clerks  and  mechanics.  The  enlist- 
rnent  is  for  three  years,  and,  contrary  to  the  popular  be- 
lief, the  most  of  the  men  are  native-born.  As  a  rule, 
these  soldiers  are  men  of  brawn,  not  of  brain,  who  enlist 
at  first  from  no  special  love  of  the  profession,  but  merely 
to  secure  a  present  support.  Those  who  develop  an  ap- 
titude for  arms  enlist  again.  For  war,  volunteers  of  all 
classes  come  forward,  from  patriotism  or  love  of  advent- 
ure. The  regular  troops  are  picked  men,  physically; 
the  volunteers  are  apt  to  be  not  so  well  selected  in  that 
respect.  Over  both  classes  officers  must  exercise  con- 
stant and  real  supervision  and  control.  The  intelligent 
selection  of  men  to  be  soldiers  is  indispensable  for  an 
effective  army.  It"  is  perfectly  useless  to  attempt  mak- 
ing a  fighting  force  from  immature  or  imperfect  men. 
Military  hygiene  can  do  nothing,  in  the  creative  sense, 
with  men  not  physically  sound  at  first. 

This  general  rule  should  always  be  remembered: 
Troops  from  the  rural  districts  break  down  more  readily 
than  those  from  cities.  The  agricultural  recruit  will  be 
better  nourished,  and  at  first  may  appear  the  more  vigor- 
ous^  That  is  due  to  his  previous  life  of  moderate  exer- 
cise in  the  open  air,  of  stated  and  sufficient  meals,  and  of 
uninterrupted  nightly  sleep.  His  mind  and  body  work 
slowly,  and  generally  best  in  accustomed  grooves.  To 
him  tjie  plainer  and  more  scanty  food,  the  garrison  exer- 
cise which  is  less  or  the  marches  which  are  more  fa- 
tiguing, the  prompt  obedience  without  discussion  and 
the  sharp  movements  without  voluntary  rest,  the  excite- 
ment of  active  service,  the  lack  of  comfortable  surround- 
ings when  the  day's  work  is  over,  and  especially  the 
exposure  at  night,  marching  or  on  guard,  in  all  weathers, 
with  broken  and  insuthcient  rest — all  these  are  conditions 
that  disturb  and  lower  his  physical  estate  until  he  be- 
comes inured  to  them.  On  the  other  Hand,  the  young 
man  from  the  city  has  been  accustomed  to  all  grades  of 
mental  and  physical  excitement,  he  has  probably  eaten 
spare,  irregular,  and  perhaps  poorly  cooked  meals,  and 
has  lived  in  crowded  and  ill-ventilated  rooms ;  he  may 
have  been  insufficiently  clothed ;  he  certainly  has  been 
used  to  late  and  irregular  hours,  and  to  spasmodic  physi- 
cal exertion.  Both  mind  and  body  are  more  active,  and, 
although  he  may  appear  less  stalwart,  he  represents  the 
survivors  in  a  s'trucgle  for  existence  that  has  not  beset 
his  comrade  from  the  country.  Discipline  is  distasteful, 
but  its  methods  and  its  aims  are  more  readily  grasped. 
To  him  the  military  life  i.s  physical  promotion,  in  that  it 
substitutes  regularity,  system,  and  sufficiency  for  ii-regu- 
larity  and  inadequacy  in  meals,  exercise,  clothing,  hours 
and  amount  of  rest,  and  atmospheric  purity.  The  new 
conditions  disturb  both  classes,  but  to  the  city  men  mtin- 
itely  less  inconvenience  follows.  This  is  distmetly  tested 
where  city  and  country  regiments  lie  side  by  side,  or,  as 
I  have  seen,  where  a  city  company  has  been  incorporated 
in  a  country  regiment.  After  elimination  by  length  ot 
service  the  country  regiments  rival  those  from  the  city  in 
endurance,  and  generally  excel  tliem  in  famihanty  with 
the  implements  and  ways  of  outdoor  life.  An  important 
factor  in  estimating  the  efficiency  of  newly  raised  troops 
is  their  comparative  liability  to  certain  contagious  dis- 
e'l'^es  As  a  rule,  urban  residents  have  all  the  children  s 
diseases  in  early  life,  but  many  country  people  escape 
thtm  then.  It  follows,  practically,  that  mumps,  and 
measles,  serious  diseases  to  treat  i^^  camp,_have  a  favor^ 
able  field,  and  upon  the.  exposure  of  one  i"/  i^'dual  are 
sure  to  invade,  as  epidemics,  troops  from  the  fount  y 
while  those  from  the  city  escape  lightly.  Measles,  with 
a  high  rate  of  mortality,  kept  large  sections  of  both  arm- 
ies unserviceable  during  the  earlier  months  ol  their  en- 
listment in  the  civil  war.  New  troops  never  escape  sucu 
troubles,  and  all  oflficers  must  be  prepared  for  their  oc- 
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currence,  both  as  reducing  the  available  strength  and  as 
magnifying  the  sick-list,  and  this  may  be  foreshadowed 
as  to  degree  by  a  knowledge  of  their  civil  residence. 

As  the  consequence  of  efficient  military  hygiene,  wliich 
involves  moral  as  well  as  physical  training,  the  average 
recruit  at  the  completion  of  his  enlistment  is  a  better  man 
in  mind  and  body,  if  his  company  has  any  discipline 
worthy  the  name.  He  has  learned  obedience,  responsi- 
bility, promptness,  order,  the  value  of  co-operation,  and 
attention  to  his  own  duty  as  moral  qualities,  and  the  im- 
portance of  cleanliness,  of  regular  habits,  and  of  stated 
and  sufficient  bodily  exercise  as  physical  ones.  The- 
slouehy,  dirty,  careless,  and  pei'haps  insubordinate  rouglt 
becomes  the  erect,  neat,  and  disciplined  man-at-arms,  dis- 
tinctly charged  with  the  preservation  of  the  peace.  His 
body  and  mind  are  both  in  better  tone.  The  bucolic 
youth  has  his  wits  sharpened  and  his  limbs  suppled,  his 
mental  and  moral  horizons  arc  widened,  and  he  becomes 
alert  and  self-reliant  in  mind,  and  more  elastic  in  phy- 
sique. To  this  development  all  officers  must  co-operate, 
and  the  process  is  distinctly^tlic  embodiment  of  military- 
hygiene. 

After  the  novelty  of  his  new  scenes  has  worn  off,  and 
his  interest  in  attaining  his  military  education  has  been 
dulled  by  acquisition,  the  soldier  in  garrison  suffers  from 
want  of  occupation.  All  officers  serving  with  troops 
know,  and  many  have  proclaimed,  that  ennui  is  the  bane 
of  military  life,  and  is  at  the  bottom  of  half  of  the  physi- 
cal and  -nine-tenths  of  the  moral  evils  that  aimoy  both 
officers  and  men.  An  oflicer  worthy  of  his  commission 
has  internal  resources  that  will  jjleasantly  occupy  him,  if 
he  will  but  use  them ;  but  for  the  soldier  employment 
must  be  found.  Idleness,  discontent,  and  sickness  are  a 
military  trinity,  interdependent.  It  is  notorious  that  in 
the  field  a  marching  column  is  a  healthy  body,  and  that 
the  sick-list  increases  in  direct  proportion  to  the  age  of 
the  camp.  The  excitement  of  the  march  keeps  the  men 
well.  In  camp  and  garrison  similar  employment  must 
be  found.  Marches  into  the  surrounding  country,  tem- 
porary camps  from  garrisoned  posts,  occasional  bivouacs, 
athletic  games,  the  erection  of  field-works  with  pract-ical 
illustration  of  their  defence  and  attack — all  are  physical 
methods  of  improving  the  general  and  individual  effi- 
ciency of  the  men ;  and  dramatic  and  variety  entertain- 
ments, reading-rooms,  lectures  by  officers  on  practical 
subjects,  and,  above  all,  music,  are  valuable  moral  aids. 
I  have  little  faith  in  so-called  literai-y  and  debating  so- 
cieties for  soldiers.  Their  tendency  is  to  introduce,  the 
town-meeting  element,  which  has  no  proper  place  in 
military  life.  Nor  is  it  ever  reasonable  to  expect  the 
rank  and  file  to  be  really  interested  or  to  excel  in  intel- 
lectual pursuits.  It  is  especially  in  the  enforced  monot- 
ony ot  winter  camps  that  systematic  effort  is  required  to 
amuse  and  to  interest  the  men.  The  narrow  quarters, 
the  imperfect  means  for  ablution,  the  inconvenient  alter- 
nations of  heat  within  and  cold  without  their  huts,  the 
long  dark  evenings  and  late  chilly  dawns,  the  prolonged 
sexual  abstinence,  and  the  treadmill  roimd  of  minor  and 
annoying  drudgery — all  tend  to  distui'b  the  nervous  bal- 
ance," and  lead  to  attempted  relief  through  cards,  tobac- 
co, alcohol  when  it  can  be  had,  excessive  sleep,  and 
sometimes  vicious  gratilieation  of  natural  passion.  The 
physical  evil  of  cauls  is  due  tdCDnstrained  positions  long 
sustained  in  impure  air,  and  the  nervous  mischief  is  the 
gambling  excitement.  Although  a  common  vice,  gam- 
bling should  always  be  discouraged  in  the  army  as  tend- 
ing to  foster  a  race  of  sliarpej'S  who  fleece  their  comrades 
and  beget  bad  feeling  directly  to  the  prejudice  of  disci- 
pline. It  is  very  necessary  to  break  up  the  weary  tedium 
of  wilder  camps  by  varied  amusements  officially  encour- 
aged, and  useful  hints  may  be  taken  from  the  systematic 
provision  to  that  end  that  Arctic  explorers  make  in  antici- 
pation of  their  inevitable  and  more  serious  blockades. 
Un(.ler  all  circumstances  music,  especially  martial  music, 
dispels  melancholy, and  stimulates  and  enlivens  all  wlicm 
it  reaches.  The  most  unmusical  ot  men  feel  its  emo- 
tional influence  and  respond  to  its  appeals.  It  is  not 
economy,  it  is  parsimony,  to  dispense  with  bands  on  ac- 
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count  of  their  cost,  whether  in  the  tield  or  in  garrison. 
This  is  particularly  true  of  unseasoned  troops,  but  I'  be- 
lieve it  holds  good  for  all.  The  suppression  of  music  for 
military  reasons  at  the  siege  of  Yorktown,  I  am  confident, 
injured  the  troops  by  the  gloomy  silence  that  resulted. 
On  the  other  hand,  the  use  Heintzelman  made  of  martial 
music  at  the  battle  of  Williamsburg  shows  its  value  as  a 
moral  stimulant. 

No  sketch  of  military  hygiene,  however  meagre,  should 
omit  a  tribute  to  the  late  Dr.  E.  A.  Parkes,  of  the  British 
service,  whose  copious  experience  and  clearly  expressed 
knowledge  have  done  so  much  to  improve  the  well-being 
of  enlisted  men  the  world  over.  Parkes'  "Hygiene  "is 
the  general  reservoir  from  which  for  manj'  years  the  mili- 
tary student  must  draw  his  theoretical  information. 

The  officer,  whether  medical  or  line,  who  would  prop- 
erly care  for  the  troops  must  keep  an  ever-vigilant 
watch  over  their  interests.  But  concern  should  not  de- 
generate into  friction  and  worry.  Perpetual  nagging, 
too  curious  supervision,  is  almost  as  bad  as  contempt- 
uous neglect.  He  must  love  his  duty,  must  love  soldiers 
and  a  soldier's  life,  and,  while  commanding  with  impar- 
tiality, must  under  all  circumstances  lead  and  protect  his 
men.  Alfred  A.   Woodhvll. 

MILIUIW. — Grutum,  Strophulus  albus.  Acne  albida, 
Tubercula  miliaria,  Tubercula  sebacea.  It  consists  of 
small,  round,  or  pointed  bodies  which  contain  sebaceous 
matter  and  epithelial  cells,  and  are  situated  immediately 
beneath  the  epidermis.  Their  size  varies  from  that  of  a 
pinhead  to  that  of  a  small  pea;  they  are  white  or  yellow- 
ish in  color,  rather  hard  in  consistence,  especially  so  when 
calcified,  in  this  instance  being  termed  cutaneous  calculi. 

They  are  most  commonly  situated  on  those  parts  of 
the  skin  which  are  well  supplied  with  sebaceous  glands; 
therefore  tlie.y  will  be  found  generally  about  and  upon 
the  eyelids,  on  the  cheeks,  and  in  the  neighborhood  of 
the  lips.  Another  favorite  locality  for  this  ailection  is 
on  the  genital  organs  of  both  sexes:  in  the  male,  on  the 
scrotum  and  penis ;  in  the  female,  on  the  labia  minora. 

The  affection  seems  to  occur  more  frequently  in  women, 
at  about  middle  life,  being  the  cause  of  real  suffering  from 
the  attendant  disfigurement.  In  men  I  have  seen  it  at- 
tack the  genital  organs  more  frequently  than  any  otlier 
part  of  the  body.  The  disease  is  far  from  uncommon, 
but  it  is  so  trivial  in  its  nature  that  people  seldom  seek 
treatment  for  it,  and  our  advice  is  sought  only  when  tlie 
number  of  milia  is  large,  or  when  they  are  large  in  size, 
er,  finally,  when  they  occasion  distress  on  account  of  their 
prominent  position  on  the  face.  Fortunately,  these  little 
tumors  do  not  grow  continuously  unless  injured;  other- 
wise, after  attaining  a  certain  size  they  remain  perma- 
Hentjy  quiescent. 

These  little  tumors  consist  of  accumulated  sebaceous 
matter  and  of  epithelial  cells  within  a  sebaceous  gland 
and  its  obliterated  duct.  In  the  centre  there  is  a  core  of 
sebum  and,  arranged  concentricall}'  about  it,  layer  upon 
layer  of  epithelial  cells.  This  synuuetrical  arrangement 
of  the  layers  Kaposi  happily  compares  to  the  structure 
of  an  onion.  The  milia  are  situated  directly  under  the 
epidermis.  Kaposi  claims  that  they  also  have  over  them 
a  very  thin  layer  of  corium. 

Virchow  and  Rindfieisch  believe  that  the  seat  of  the 
disease  is  in  different  portions  of  the  hair  follicles,  but 
the  fact  that  these  little  tumors  occur  in  localities  totally 
devoid  of  hair  or  lanugo,  as  the  glans  penis,  would  not 
support  this  idea.  No  cause  has  ever  been  discovered 
for  this  disease ;  it  would  seem  that  there  must  be  another 
cause  for  it  besides  the  mere  mechanical  occlusion  of  the 
ducts,  but  thus  far  it  has  escaped  us. 

Diagnosis. — With  the  exercise  of  some  care  there  is 
little  chance  of  confounding  milium  with  anything  else. 
The  disease  most  apt  to  be  mistaken  for  it  is  comedo, 
but  the  following  points  ought  to  differentiate  them:  In 
milium  the  color  is  white  or  yellowish-white,  it  is  covered 
by  epidermis;  it  cannot  be  pressed  out  unless  the  epider- 
mal layer  is  incised,  and  as  a  rule  it  is  the  sole  lesion  pres- 
ent, although  cases  do  occur  in  which  several  affections 


coexist  (as  acne  with  milium,  or  comedo  with  milium, 
etc.). 

Prognosis.— The  disease  is  obstinate.  It  remains  in 
the  same  condition  for  .years,  or  the  little  tumors  become 
calcified,  forming  the  so-called  cutaneous  calculi. 

TnE.\TMENT.— This  should  be  incision  of  the  thin  layer 
of  epidermis  over  each  individual  little  tumor  and  the  ex- 
trusion of  the  mass  as  a  whole  by  pressure.  This  little 
operation  is  almost  bloodless  and  leaves  no  scar. 

N.  J.  Ponce  de  Leon. 

MILK. — There  is  no  one  article  of  food  more  important 
to  the  human  race  than  milk.  In  heahh  it  is  in  universal 
use;  in  pathological  conditions  it  serves  as  the  basis  of 
dietetic  treatment ;  and  in  the  feeding  of  infants,  both  by 
natural  and  by  artificial  means,  it  is  the  one  essential 
source  of  nourishment.  A  knowledge  of  the  physiologi- 
cal and  chemical  properties  of  milk  is  therefore  of  far- 
reaching  importance  to  physicians,  and  deserves  more 
attention  and  study  than  are  generally  accorded  it. 

It  is  the  milk  of  cows  which  has  been  most  extensively 
investigated,  the  knowledge  of  which  must  underlie  our 
consideration  of  the  subject  in  general. 

Secretion  of  Milk. — In  the  mammary  gland  of  mam- 
mals, nature  has  provided  a  mechanism  of  extreme  deli- 
cacy for  the  elaboration  of  milk.  It  is  a  storehouse  for 
its  product  in  a  limited  degree  only,  its  principal  func- 
tion being  the  secretion  of  milk,  in  accordance  witji  de- 
mands made  upon  it  by  the  nursing  offspring,  or,  in  case 
of  the  domesticated  cow,  by  the  artificial  conditions  which 
surround  it.  It  draws  its  material  from  the  various  parts 
of  the  animal  economy  by  means  of  the  blood,  recombin- 
ing  them  and  building  them  up  into  the  constituents 
of  milk — the  fats,  sugar,  proteids,  mineral  matter,  and 
water. 

The  specific  secretory  action  of  the  mammary  gland,  as 
opposed  to  simple  filtration  and  excretion,  is  shown  bj' 
the  chemical  analysis  of  milk.  We  do  not  find,  for  in- 
stance, the  milk-sugar  or  lactose,  one  of  its  principal  con- 
stituents, in  the  blood.  The  lactalbumin  also  differs  in 
certain  respects  from  serum  albumin;  and  the  mineral 
matter  is  found  in  different  proportions  from  those  which 
exist  in  the  blood.  Filtration  and  excretion,  therefore, 
are  only  parts  of  the  general  process,  while  the  synthetic 
property  of  the  mammary  gland  depends,  probably,  upon 
the  activity  of  the  epithelial  cells  lining  the  ducts  of  the 
gland.  The  gland  is  of  the  compound  racemose  variety, 
and  thus  presents  a  large  surface  for  the  exercise  of  its 
function. 

The  proportion  of  solids  secreted  in  milk  is  not  con- 
stant. It  varies  with  the  variety  of  mammal  and  with  the 
variety  of  species,  that  is,  according  to  the  breed  of  the 
animal.  It  is  also  influenced  in  an  individual  animal  by 
such  factors  as  changes  in  the  atmosphere,  i.e.,  the  sea- 
sons, by  changes  in  food,  by  the  hygienic  surroundings, 
by  emotions,  fatigue,  sickness,  and  at  different  stages  of 
the  milking  period,  being  more  watery  in  the  early  pe- 
riods, and  more  concentrated  in  the  late  periods.  In 
nursing  women  the  catamenia  and  pregnancy  are  also 
conditions  which  influence  the  composition  of  the  milk. 

The  quantity  of  milk  secreted,  especially  in  human 
breasts,  in  the  natural  state,  is  adapted  to  the  age  and 
gastric  capacity  of  the  infant,  but  this  function  is  modi- 
fled  greatly  by  artificial  conditions. 

That  the  mammary  gland  has  also  the  function  of  ex- 
cretion is  shown  in  its  power  of  eliminating  certain  drugs 
ingested  by  the  mother.  The  most  important  of  these  are 
morphine,  opium,  atropine  and  belladonna,  iodine,  ar- 
senic, bismuth,  antiipony,  zinc,  lead,  mercury,  and  iron. 
It  is  interesting  to  note,  however,  that  other* substances, 
such  as  bile  acids  and  bile  pigments,  are  not  excreted  by 
the  mammary  gland."  Toxins,  on  the  othei- hand,  may 
be  eliminated  and  secondarily  react  upon  the  nursing  in- 
fant. The  majority  of  drugs,  however,  are  not  excreted 
ill  the  milk. 

Certain  classes  of  foods  contain  substances  which  may 
be  excreted  and  modify  the  taste  of  milk,  notably  tur- 
nips, onions,  garlic,  mouldy  hay  and   grain,  etc.     The 
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taste  of  milk  may  also  bo  influenced  by  exposure  of  milk 
to  volatile  substances.  This  property  of  absorption  of 
■odors  is  very  great.  The  odors  of  strong  disinfectants, 
kerosene  oil,  and  similar  articles,  if  brought  in  close  con- 
tact with  milk,  are  readily  taken  up  and  impart  their 
properties  to  the  absbrbing  medium. 

Origin  of  Fat  in  Milk. — Microscopically,  tlie  fat  glob- 
ules may  be  seen  in  the  epithelial  cells  of  the  mammary 
gland.  They  are  discharged  into  the  milk  ducts  either 
by  a  breaking  up  of  tlie  cells  themselves  or  by  a  contrac- 
tile extension  similar  to  that  which  occurs  when  tlie 
•ftmceba  ejects  its  food.'  The  question  of  how  much  fat 
is  produced  by  the  secretorj^  mechanism  of  the  milk 
glands,  and  of  how  much  is  obtained  from  other  organs 
and  tissues  and  eliminated  from  the  blood  by  the  milk 
glands,  lias  not  been  determined.  Winternitz '"'  has 
proved  by  experiments  with  iodized  fats  that  fat  may 
be  extracted  directly  from  the  blood  by  the  mammary 
glands  and  be  eliminated  with  its  secretions.  Similar 
observations  have  been  made  by  Spampani  and  Daddi 
witli  sesame  oil.''"  It  is  also  now  conceded  that  fat  may 
be  formed  from  carbohydrates  in  the  animal  organism, 
and  it  is  possible  that  the  milk  glands  may  produce  fats 
from  tlie  carbohydrates  brought  to  them  by  the  blood.'" 
Oiiqin  of  Milk  Proteidi. — The  epithelial  cells  are  rich 
in  proteids  and  nucleo-proteids,  which  are  probably  the 
souices  of  the  casein  or  its  mother  substance,  the  casein- 
■ogeu."'  Basch  has  attempted  to  show  that  the  casein  is 
formed  in  the  mammary  gland  by  the  nucleic  acid  of  the 
nucleus  set  free,  uniting  the  intra-alveolar  with  the  trans- 
udated  serum,  thereby  forming  a  nucleo-albumin,  called 
•caseinogen.  The  origin  of  the  proteids  is,  however,  far 
from  being  settled. 

Orir/in  of  Milk  Sugar.— The  origin  of  milk  sugar  or 
lactose  is  not  definitely  known.  Among  the  nucleojiro- 
teids  just  mentioned  is  one  which  yields  a  reducing  sub- 
stance when  boiled  with  dilute  acids,  but  the  relation  of 
this  substance  to  the  formation  of  lactose  has  not  been 
thoroughly  investigated."  Muntz  believes  that  milk  su- 
^ar  may  be  formed  in  herbivora  by  syntheses  from  dex- 
trose and  galactose,  but  this  theory  does  cot  hold  in  the 
•case  of  carnivora  which  may  produce  milk  sugar  even 
when  fed  exclusively  on  a  diet  of  lean  meat.'* 

Composition  of  Cow's  Milk.— Milk  consists  of  an 
•emulsion  of  fat  in  minute  subdivision  suspended  in  the 
milk  plasma  which  consists  of  milk  sugar,  or  lactose, 
proteids,  extractives,  mineral  matter,  and  water.  It  is 
therefore  apparent  that  we  have  represented  all  the 
great  subdivisions  of  foodstuffs,  that  is,  fats,  carbohy- 
•drates  proteids,  mineral  matter,  and  water.  The  pro- 
portion in  which  these  substances  occur  in  the  milk 
varies  in  different  animals  and  also  in  the  same  animal  at 
different  times.  j    ■    +1  :„ 

The  average  of  a  large  number  of  analyses  made  in  this 
country  showed  the  following  result:  " 

„.,  4.00  per  cent. 

Sugar.-- ,.      3.30      " 

Proteids -g      •' 

Mineral  matter ■__ 

Total  solids !.i-^     .. 

Water Jl^ 

100.00      " 
Droop-Richmond  '"  gives  the  composition  of  cow's  milk 
in  England  based  on  the  analyses  of  two  hundred  thou- 
sand specimens  as :  3.90  per  cent. 

Fat 4.75      " 

Lactose 3.00      " 

Casein 40      " 

Albumin 75      " 

Mineral  matter g7;]Q 

Water  

The  analvses  of  milk  by  French  and  German  chemists, 
.as  well  ^s  by  many  Englfsh  and  American  investiga  or  . 
show  varying  results,  which  serve  to  en^Pl^asize  the  fact. 
Which  cannot  be  too  strongly  impressed  upon  tlie  reader 
-that  tlie  composition  of  milk  of  large  ^^''^^^  0^, ,^"7^?' 
well  as  of  individual  cows,  varies  sometimes  wihn  wide 
Jimits  of  any  average  that  one  may  attempt  to  estaonsu. 


These  variations  depend  upon  the  breed  of  cow,  the 
methods  of  feeding,  the  health  of  the  animal,  the  season 
of  the  year,  and  other  conditions. 

The  variation  according  to  the  breed  is  shown  in  the 
following  table,  compiled  from  average  analyses,  by  Mr. 
Gordon  of  the  Walker-Gordon  Laboratory : 


o'C 


Fats 

Sugar 

Proteids 

Mineral  tnatter 

Total  solids 

Water 

Dally  quantity 


§ 

p 

£ 
1 

4.04 

4.09 

3.89 

4.34 

4.32 

4.41 

4.17 

4.04 

4.01 

.73 

.76 

.73 

13.28 

13.21 

13.04 

86.72 

86.79 

86.96 

large 

moderate 

large 

2.88 
4.33 
3.99 
.74 
11.94 
88.06 
very  large 


11 

fflM 

5« 

American 
grade. 

Fats  

4.00 
4.30 
4.00 
.76 
13.06 
86.94 
moderate 

5.21 
4.62 
3.99 
.71 
14.43 
85.-57 
large 

3.69 
4.35 
4.09 
.73 
12.86 
84.14 
moderate 

4.01 

-!.36 

Proteids  

4.06 

.74 

13.17 

Water 

86.83 

moderate 

Analyses  of  milk  from  Guernsey  cows  closely  ap- 
proach those  of  the  Jersey  cow,  but  with  slightly  lower 
percentages  of  fat. 

As  it  is  of  much  importance  to  have  some  average 
upon  which  to  base  our  calculations,  we  may  accept  the 
figures  of  Holt,  Adriance,  and  others,  as  fairly  represen- 
tative of  the  average  of  American  milk,  bearing  in  mind, 
however,  that  there  is  a  wide  variation  possible  in  any 
individual  case. 

Fats '» 4.00  per  cent. 

Lactose 4-50      [[ 

Proteids <>.50      ^^ 

Mineral  matter lo 

As  an  illustration  of  the  variations  in  the  percentage 
composition  of  milk  during  the  three  periods  of  a  milk- 
ing, we  may  quote  the  following  analysis  by  Harring- 
ton.' 


1 

II 

$ 

as 

3.88 
6.74 
8.12 

13.34 
15.40 
17.13 

86.66 
84.60 

83.87 

0.85 

.31 

.82 

Seasonal  and  monthly  variations  in  the  composition  of 
cow's  milk  are  quite  distinct  as  shown  in  the  following 
table  by  Droop-Richmond  '^  prepared  from  analyses  cov- 
ering a  period  of  sixteen  years; 


Month. 

1.0322 
1.0322 
1.0322 
1.0322 
1.0323 
1.0322 
1.0317 
1.0316 
1.0319 
1.0323 
1.0323 
1.0323 

12.88 
12.78 
13.71 
13.66 
12.66 
12.59 
12.66 
12.73 
13.93 
13.13 
13.19 
13.04 

4.03 
3.93 
3.88 
3.84 
3.83 
3.79 
3.93 
4.02 
4.13 
4.21 
4.30 
4.16 

8.86 

8.85 

8.83 

j^pril              

8.82 

May    

8.84 

8.80 

July      

8.73 

8.71 

8.80 

8.93 

November 

8.89 
8.88 

819 
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It  will  be  seen  from  this  table  that  the  year  may  be  di- 
vided into  four  periods:  1.  In  November,  December, 
and  January,  the  milk  is  rich  in  both  fats  and  solids  not 
fat.  2.  In  February,  March,  and  April,  the  solids  not 
fat  do  not  show  much  variation,  but  the  percentage  of 
fat  is  diminished.  3.  In  May,  June,  July,  and  August, 
the  lowest  percentage  of  fat  is  reached,  and  the  solids  not 
fat  also  show  slightly  lower  averages.  These  monthly 
variations  are  much  less  marked  in  herds,  the  feed  of 
which  is  the  same  throughout  the  year,  and  are  most 
marked  in  herds  which  are  turned  out  to  pasture  during 
the  spring  and  summer. 

The  evening  milk  is  almost  invariably  richer  than  the 
morning  milk  if  the  interval  between  milkings  is  from 
nine  to  ten  hours;  but  this  difference  is  much  less  marked 
if  the  interval  is  twelve  hours. "  Other  factors  which  are 
important  in  influencing  the  composition  of  milk  are  a 
change  in  milkers,  variations  in  the  rapidity  of  milking, 
rough  treatment,  exposure  to  rain  or  bad  weather,  and 
unusual  excitement  or  sickness. 

In  reference  to  the  influence  of  feed  upon  the  quality 
of  milk,  Farrington,  and  "WoU-^  say;  "The  increase 
which  has  often  been  observed  in  the  amount  of  butter 
produced  by  a  cow,  as  a  result  of  the  change  of  feed, 
doubtless,  as  a  rule,  comes  from  the  fact  that  more,  but 
not  richer,  milk  is  produced.  The  quality  of  milk  which 
a  cow  produces  is  as  natural  to  her  as  is  the  color  of  her 
hair  and  is  not  materially  changed  by  any  special  system 
of  normal  feeding."  This  opinion  is  in  accordance  with 
the  conclusion  arrived  at  by  the  director  of  the  Copenlia- 
gen  E.vperiment  Station,  who  has  for  ten  years  supervised 
the  feeding  of  two  thousand  cows.  He  states  that  the 
change  in  feed  in  the  different  lots  of  cows  has  had  prac- 
tically no  influence  on  the  chemical  composition  (fat  con- 
tent) of  the  milk  produced.  It  U  interesting  to  iccurd 
that  by  careful  selection  and  breeding  of  tlie  best  speci- 
mens of  a  given  herd  of  cows,  the  quality  of  milk  may, 
in  the  course  of  several  generations,  be  raised  to  a  con- 
siderably higher  standard.  There  are  "herds  of  Holstein 
cows  on  the  farms  of  the  Walker-Gordon  Company 
which  have  been  carefully  selected  and  bred,  which  now 
in  the  tenth  or  twelfth  generation  yield  a  milk  which 
will  average  four  per  cent,  of  fat,  an  increase  of  about 
one  per  cent,  over  tlie  average  Holstein  milk. 

It  should  be  borne  in  mind  that  the  quality  of  the  milk 
is  not  the  only  factor  to  be  considered.  The  quantitj'  of 
milk  must  always  be  considered  in  determining  the  value 
of  a  particular  breed  of  cow  for  dairy  purposes. 

liciietioii. — Perfectly  fresh  milk  is  amphoteric,  but 
cow's  milk  is  relatively  more  acid  than  human  milk. 
The  acidity  is  due  to  the  presence  of  phosphates;  the 
alkalinity  lo  the  presence  of  alkaline  carbonates. 

Specific  Gratity. — The  specitic  gravity  varies  from 
1.028  to  1.0345.  It  increases  very  slightly  for  a  few 
hours  due  to  molecular  moditication  of  the  casein.  It  is 
dependent  upon  the  presence  of  solids  not  fat  which  are 
in  solution,  which  tend  to  raise  the  specific  gravity,  and 
on  the  fat  itself  which  by  virtue  of  its  being  lighter  than 
water  tends  to  lower  the  specific  gravity.  It  is  lowered 
by  the  addition  of  cream  or  water  and  is  raised  by  the 
removal  of  cream.  The  specific  gravity  of  milk  is  there- 
fore not  an  absolute  test  of  the  quality  of  milk;  for  in- 
stance, if  whole  milk  of  specific  gravity  1 .  032  is  separated 
from  its  cream,  the  specific  gravity  will  rise  to  1.036, 
which  may  be  reduced  to  1.032  again  by  the  addition  of 
ten  per  cent,  of  water.  On  the  other  hand,  if  cream  is 
added  to  milk  of  1.032  specific  gravity,  so  as  to  raise  the 
fat  percentage  four  per  cent.,  the  specific  gravity  will  be 
lowered  to  1.028."' 

ii^ais.— The  fat  of  milk  exists  entirely  in  the  form  of 
the  fat  globules  suspended  in  the  plasma.  These  glob- 
ules vary  greatly  in  size.  It  is  a  disputed  point  whether 
the  globules  are  purely  fat.  Storch  "maintains  that  they 
are  surrounded  by  a  slimy  substance  which  his  analyses 
show  to  be  neither  casein  nor  lactalbumin,  but  a  nitrog- 
enous material  containing  fourteen  per  cent,  of  nitrogen 
and  also  a  reducing  substance  on  boiling  with  mineral 
acids.     Others  haveheld  the  opinion  that  there  is  a  stra- 


tum of  caseinogen  surrounding  each  globule  and  held  to 
it  by  molecular  attraction,  thus  preventing  the  globules 
from  uniting  with  one  another.  On  shaking  nulk  with 
ether,  the  fat  is  separated  but  slowly ;  but  when  the  case- 
inogen is  precipitated  by  alkalies^  acids,  or  rennin,  the 
solution  of  the  fat  in  ether  is  easily  obtained.  The  per- 
centage of  fat  in  milk,  as  seen  above,  varies  according  to 
the  breed  of  the  cow,  the  season  of  the  year,  the  feed,  and 
many  other  conditions.  Four  per  cent.  Is  taken  as  a  fair 
average  of  good  milk. 

The  non- volatile  milk  fat  consists  chiefly  of  palmitln, 
stearin,  and  olein,  the  source  of  butter.  The  volatile 
class  is  composed  of  butyric  acid,  caproic  acid,  and  small 
traces  of  myristic  acid,  caprilic  acid,  capric  acid ,  lauric 
acid,  and  arichldic  acid.  Lecithin,  cholesterin,  and  a 
yellow  coloring  matter  are  also  present.'*  The  butyric 
and  caproic  acids  constitute  over  seven  per  cent,  of  the 
whole  fat. ' 

Milk  Plasma. — Milk  plasma  contains  in  solution,  or 
pseudo-solution,  the  remaining  constituents  of  milk,  that 
is  the  milk  sugar  or  lactose,  the  protelds — caseinogen, 
lactalbumin,  lactoglobulin  —  and  the  mineral  matter. 
These  proteld  substances  are  of  complex  composition, 
containing  C,  O,  N,  H,  P,  and  S,  but  tlie  composition  of 
the  proteld  molecule  is  not  known.  Certain  extractives  are 
also  present ;  that  is,  faint  traces  of  urea,  creatin,  creatinin, 
xanthin,  lecithin,  cholesterin,  and  citric  acid.  The  gases 
"of  milk  consist  chiefly  of  CO,,  N,  and  traces  of  O."* 

Milk  Svgar  or  Lactose. — Lactose  Is  found  in  nature  in 
milk  aloi.e,  but  has  been  detected  pathologically  in  the 
urine  of  pregnant  women.  It  occurs  ordinarily  as  color- 
less, rhombic  crystals  with  one  molecule  of  water  of 
crystallization.  When  heated  to  170-180°  C.  It  is  con- 
verted into  lactocaramel,  but  when  heated  in  solution  it 
begins  to  undergo  decomposition  at  70°  C,  which  Is  a 
point  of  some  significance  in  connection  with  the  subject 
of  sterilization  of  milk  in  infant  feeding.  It  is  less  sweet 
and  less  soluble  than  dextrose,  it  dissolves  in  six  parts  of 
cold  or  2.5  parts  of  hot  water,  but  Is  Insoluble  In  ether 
and  absolute  alcohol.  Solutions  of  lactose  are  dextro- 
gyrate (+52.5°). 

Milk  sugar  does  not  undergo  alcoholic  fermentation 
with  pure  yeast,  but  Is  fermentable  by  the  action  of  cer- 
tain schizomycetes  and  by  the  enzyme  lactase  which  ex- 
ists in  yeast,  being  split  by  hydrolytlc  cleavage  into 
glucose  (dextrose)  and  galactose.  The  manufacture  of 
"koumyss"  from  mare's  milk  and  "kephir"  from  cow's 
milk  is  based  upon  the  above  facts.  Lactose  readily  un- 
dergoes lactic-acid  fermentation  as  already  described. 
Lactose  is  not  acted  upon  by  invertase,  diastase,  rennin, 
pepsin,  or  trypsin. '' 

Chemically,  lactose  has  the  property  of  reducing  Feh- 
ling's  solution,  but  like  maltose  it  fails  to  respond  to  Bar- 
foed's  test.  It  may  be  distinguished  from  maltose  by 
the  characteristic  burr-like  ozazones,  formed  by  heating 
with  phenylhydrazin  acetate.  Commercially  it  Is  pre- 
pared by  extraction  from  sweet  whey,  a  by-product  in 
the  manufacture  of  cheese. 

Caseinogen.  —Ciiseiaogen  is  the  term  applied  to  the  chief 
proteld  of  milk  when  in  a  state  of  solution.  After  pre- 
cipitation, it  is  more  correctly  spoken  of  as  casein.  It  con- 
stitutes eighty  per  cent,  of  the  total  protelds,  and  amounts 
to  about  2.8  percent.^"  It  is  a  nucleo-albumln  and  occurs 
onlj'  in  milk.  Whether  the  caseinogen  from  different 
kinds,  of  milk  is  identical  has  been  the  subject  of  consid- 
erable investigation  and  discussion.  The  analyses  of  the 
casein  of  human  milk  and  cow'smilkby  Hammarstenaud 
Wroblewsky  show  certain  marked  differences  in  the  pro- 
portions of  C,  H,  N,  P,  S,  and  O,  but  It  is  by  no  means 
certain  as  to  how  much  these  dilferences  affect  the  diges 
tibility  of  the  two  caseins.  Szontagh'^'  maintains  that 
human  milk  yields  no  pseudo-nuclein  in  pepsin  digestion, 
and  hence  the  caseinogen  cannot  be  a  nucleo-albumln  like 
that  of  human  milk. 

Caseinogen  is  coagulated  by  the  rennin  ferment  In  the 
presence  of  enough  and  not  too  much  calcium  salts.  In 
the  absence  of  calcium  coagulation  does  not  take  place, 
but  the  rennin  effects  a  change  in  the  casein  so  that  even 
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if  it  is  killed  by  heat  the  casein  will  coagulate  when  the 
calcium  salts  are  supplied,'"  showing  that  the  lime  salts 
are  necessary  only  for  the  separation  of  the  curd.  Ac- 
cording to  Hammarsten,  the  easeinogen,  in  rennin  coagu- 
lation, is  split  into  an  insoluble  body,  paracasein  or  curd, 
which  is  the  chief  product,  and  into  a« soluble  substance 
similar  to  ulbumosc,  called  "whey  proteid,"  which  is 
lornied  only  in  very. small  amounts.  This  paracasein 
1ms  not  the  property,  possessed  by  easeinogen,  of  holding 
the  calcium  phosphate  of  the  milk  in  solution,  and  the 
litter  is  precipitated  in  considerable  quantities  in  the 
curd.  ^  The  soluble  lime  salts  alone  are  of  much  impor- 
tance in  the  coagulation  of  the  easeinogen. 

Ciscinogen  is  not  coagulable  by  heat,  in  marked  con- 
tiiL-^t  to  the  other  proteids,  lactalbumiu  and  lactoglobulin. 
It  is,  however,  coagulated  by  small  amounts  of  acetic 
acid  or  mineral  acids  and  is  soluble  again  in  an  excess  of 
the  acid.  The  acid  solutions  tlinsobtained  are  again  pre- 
cipitated by  strong  mineral  acids  in  excess. 

easeinogen  is  precipitated  from  neutral  solutions  by 
ammonium  sulphate,  sodium  chloride,  and  magnesium 
sulphate  when  added  to  full  saturation,  without  chang- 
ing its  properties.  It  is  also  precipitated  from  neutral 
solution  by  metallic  salts. 

Litctdlhnmiii. — The  lactalbumin,  including  the  small 
traces  of  lactoglobulin,  and  of  the  other  nitrogenous  ex- 
tractives, form  about  twenty  per  cent,  of  the  total  proteids 
of  milk  or  0.70  per  cent.'"  In  human  milk,  it  is  of  much 
greater  importance,  constituting  two-thirds  of  the  total 
proteids  (Konig).  It  is  characterized  by  its  property  of 
coagulating  at  73°  to  84°  t;.,  the  degree  depending  upon 
tlie  amount  of  salt  in  solution.  It  is  not  coagulable  by 
dilute  acids  or  rennin.  It  is  very  similar  chemicallj- 
to  serum  albumin  but  has  a  lower  specific  rotatory 
power  (-37°).  It  is  not  precipitated  bj'  magnesium 
sulphate  added  to  satui'ation  nor  by  half  saturation 
with  ammonium  sidphate.  When  heated  at  the  above 
temperature  it  is  not  entirely  coagulated,  but  is  so 
changed  that  it  is  readily  precipitated  by  magnesium 
sulphate. 

'  Other  Nitrogenous  Substances  in  M'tt-.— Various  labor- 
atory products  may  be  p'-oduced  from  the  proteids  of 
milk,  such  as  albumose,  peptone,  and  lactoprotein,  but 
it  has  not  been  proved  that  they  occur  in  nature.'"  Lac- 
toprotein is  a  mixture  of  casein  and  changed  albumin. 
Storch  has  described  a  nucleo-proteid  which  also  occurs 
in  7nilk  in  minute  traces. 

A  riart  of  the  nitrogen  of  milk  exists  as  extractives  and 
is  estimated  as  the  difference  between  the  total  nitrogen 
contents  and  the  protein  nitrogen.  This  difference,  ac- 
cording to  Munk's  analyses,  amounts  in  cow's  milk  to 
about  one-sixteenth  of  the  total  nitrogen  and  in  human 
milk  to  one-tenth  of  the  total  nitrogen.'"  The  extrac- 
tives consist  chiefly  of  xanthin,  creatm,  creatmin,  leci- 
thin, cholesterin,  and  urea. 


Harrington 

and  Kinnicutt.^ 

Human  milk. 


Lime 

Magnesia 

Potash 

Soda 

Pbosphoric  acid 

Chlorine 

Carbonic  acid 

Sulphur ■,••,■■■•.•■;■ 

Ferric  oxide  and  alumina . 

Silica rrj: 

oxygen  ( calculated) 

Un'consumed  carbon 


Total . 


Less  oxygen  and  chlorine. 


15.  U9 

1.92 

34.77 

9.19 

10.73 

20.11 

7.97 

2.19 

.40 

.70 

6.18 

.71 


100.54 


Richmond.'" 
(low's  milk. 


20.27 

2.80 

28.71 

6.67 

29.33 

14.00 

.97 

A  trace. 

.40 


103.15 
3.15 


Wnn-al  Matter  —The  total  mineral  matter  obtained  by 
the  analvsf  o  I«nig'"was  0.70  percent.  It  consists 
c  lefly  o^  K,  P.  Ca  CI,  and  S,  with  very  small  traces  of 
Si   Fc^  and  Mg      A  part  of  the  calcium  is  combined  with 


casein,  the  remainder  with  phosphoric  acid.  The  pre- 
ceding table  represents  the  results  of  two  different  inves- 
tigations of  the  mineral  matter  of  cow's  milk  as  compared 
with  human  milk. 

.  A  comparison  of  the  salts  of  human  and  cow's  milk  is 
seen  in  the  following  table ; '" 


Human  Milk—Harrington  and 
kinnicutt. 

Per  cent. 

Sodium  chloride 21.77 

Potassium  chloride 12.0.5 

Potassium  sulphate 8 .  33 

Potassium  carbonate :a.47 

Calcium  phosphate 23. S7 

Calcium  carbonate 2.  k,") 

Calcium  sulphate 2 .  .25 

Calcium  silicate 1 .27 

Iron  oxide  and  alumina 37 


Cow's  Milk— Adapted  from 
SOldner. 

Per  cent. 

Sodium  chloride 10.62 

Potassium  chloride IMS 

Potassium  citrate 5.47 

Potassium  phosphate 21 .99 

Calcium  phosphate IB .  32 

Calcium  citrate 23.55 

Lime  combined  with    pro- 
teids     5.13 

Magnesium  citrate 4 .05 

Magnesium  phosphate 3 .  71 


Tlie  chief  differences  between  the  above  analysis  of 
Harrington  and  Kinnicutt  and  all  other  analyses  of  hu- 
man milk  are  as  follows*:  (1)  The  phosphoric  acid  is  less 
than  half  as  much  as  previously  reported.  (2)  The  mag- 
nesium is  also  less  than  half  as  much.  (3)  Silica  and 
ahimina  are  present.  The  analyses  were  made  from  six 
quarts  of  human  milk  collected  by  Rotch  and  his  assis- 
tants from  a  large  number  of  nursing  mothers.  This 
represents  an  unusually  large  amount  of  breast  milk  for 
experimental  purposes,  and  the  results  are  therefore  of 
exceptional  value.  It  has  not  been  found  practicable, 
however,  to  make  use  of  these  differences  in  the  mineral 
matter  of  liuman  and  cow's  milk  in  the  adaptation  of 
cow's  milk  to  infant  feeding. 

Onses. — Oxygen,  nitrogen,  and  carbon  dioxide  are  pres- 
ent in  fresh  milk  and  are  probably  due  to  absorption  from 
the  air.  Boiling  and  sterilization  of  milk  in  open  bottles 
causes  the  carbon  dioxide  to  volatilize,  and  to  this  fact, 
rather  than  to  chemical  changes,  is  due  tlie  unpleasant 
taste  of  milk  heated  in  open  vessels.  The  pleasant  taste 
can  be  restored  if  carbon  dioxide  is  artificially  incorpor- 
ated with  the  milk.  A  large  portion  of  the  gas  also  dis- 
appears in  centrifugation  of  milk.'^' 

Action  of  Heat  on  Milk.— When  milk  is  heated  to  70° 
C.  a  certain  amount  of  the  lactalbumin  and  lactoglobin 
is  coagulated,  but  the  major  part  of  the  lactalbumin  is 
converted  into  a  form  which  is  precipitated  by  acids,  by 
magnesium  sulphate,  and  by  the  other  precipitants  of 
casein  which  do  not  act  upon  the  lactalbumin  in  its  nat- 
ural state.  At  80°  C.  certain  organized  principles  under- 
go a  change,  the  nature  of  which  is  not  knov/n,  but  the 
evidence  of  which  is  found  in  certain  chemical  reactions." 
At  100°  C.  calcium  citrate  is  deposited,  some  oxidation  of 
the  sugar  takes  place,  and  a  deposition  of  albumin  and 
certain  salts  on  the  fat  globules  occurs,  causing  the  latter 
to  rise  and  coalesce. 

At  temperatures  exceeding  60'  C.  a  skin  is  formed  on 
the  surface  of  the  milk,  consisting  probably  of  an  oxi- 
dized product  of  casein  together  with  calcium  salts  and 
some  fat.  When  heated  above  70°  C.  the  taste  and  smell 
of  milk  are  altered. 

Fresh  amphoteric  milk  does  not  coagulate  on  boiling, 
but  when  lactic-acid  fermentation  has  proceeded  suffi- 
ciently far  coagulation  occurs  on  the  application  of  heat 
— a  phenomenon  often  noticed  in  summer  when  the  con- 
ditions are  especially  favorable  to  lactic-acid  fermentation. 
This  is  probably  diie  to  the  acid  developed  displacing  the 
casein  from  its  combination  with  an  alkali,  the  free  acid 
manifesting  its  properties."  Lactic-acid  fermentation  is 
checked  by  the  action  of  heat. 

Heat  does  not  destroy  the  ptomains  or  toxins  which 
have  been  formed  by  the  growth  of  micro-organisms  in 
milk ;  it  only  checks  for  a  variable  lengtljj  of  time  the 
growth  of  bacteria  with  their  deleterious  products ;  hence 
the  pasteurization  or  sterilization  of  an  already  contami- 
nated and  infected  milk  can  never  make  up  for  a  lack  of 
a  clean,  uncontarninated  milk  supply. 

According  to  H.  Bitter  "all  pathogenic  germs  are  killed 
with  certainty  at  a  temperature  of  68°  C.  (154.4°  F.)  con- 
tinued for  one-half  hour,  and  the  milk  is  thereby  not 
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altered  in  taste  or  appearance.  Ordinarily  twenty  minutes' 
e.xposure  is  sufficient.  Most  bacteria  are  liilled  at  from 
60°  to  64°  C.  (140°-147°  F.),  but  Tlieobald  Smith ''^  has 
demonstrated  that  tlie  tubercle  bacillus  may  survive  an 
exposure  for  one  hour  at  65°  C.  (149°  F.),  so  that  these 
lower  temperatures  ai'e  not  to  be  relied  upon.  The  spores 
of  the  bacteria,  however,  and  some  of  the  casein  fer- 
ments are  not  destroyed  by  a  single  pasteurization.  Ster- 
ilization of  milk  under  pressure  for  two  hours  at  120°  C. 
(248°  F.)  is  sufficient  to  destroy  spores.'  At  such  tem- 
peratures, however,  the  sugar  is  converted  into  caramel, 
many  of  the  natural  ferments  are  destroyed,  the  casein  is 
partially  precipitated,  and  in  the  opinion  of  many  the 
nutritive  value  of  the  milk  is  seriously  interfered  with. 
A  temperature  68.3°  C.  (155°  F.)  is  the  temperature  which 
may  most  profitably  be  relied  upon  for  the  pasteuriza- 
tion of  milk.  It  is  sufficiently  high  to  kill  most  of  the 
organisms  which  are  found  in  milk,  and  at  the  same 
time  does  not  produce  any  chemical  changes  that  may 
be  detected  in  the  milk. 

It  is  not  known  with  certainty,  despite  the  many  opin- 
ions expressed  on  the  point,  as  to  how  far  the  heating  of 
milk  affects  its  digestive  qualities.  A  heated  milk  is 
curdled  less  readily  by  rennin  than  is  unheated  fresh 
milk,  but  there  is  reason  to  believe  that  this  is  due  to  the 
deposition  of  the  calcium  salts  rather  than  to  any  change 
in  the  casein."  On  the  other  hand  it  has  been  claimed 
that  sterilized  milk  is  easier  of  digestion  in  the  stomach 
and  does  not  produce  so  firm  a  clot. 

Effect  of  Cold  on  Milk.^Coldi  is  a  most  imppr.tant  fac- 
tor in  preventing  the  growth  of  bacteria  in  milk.  If  the 
temperature  is  sufficiently  low,  about  15.5°  C.  (31°  F.), 
the  milk  will  freeze.  The  frozen  portion  does  not  show 
the  same  composition  as  the  milk  itself,  but  contains  a 
larger  proportion  of  water. 

The  preservation  and  adulteration  of  milk  will  be  con- 
sidered under  another  heading,  bearing  on  the  relation  of 
milk  to  the  public  health. 

Separated  Milk. — Separated  milk  is  the  term  applied  to 
a  milk  from  which  the  fat  has  been  wholly  or  partially 
removed,  either  by  the  centrifuge  or  by  gravity.*  Ob- 
viously, tlierefore,  it  has  no  constant  composition.  Milk 
from  which  the  fat  has  been  removed  by  the  ordinary 
process  of  skimming  contains  from  0.4  to  over  two  per 
cent,  of  fat. "  The  proportions  of  the  other  ingredients 
depend  upon  the  proportion  of  fat  removed.  They  are 
increased  by  the  removal  of  the  fat.  If  the  centrifugal 
separator  is  worked  to  its  maximum  capacity  practically 
all  the  fat  is  separated  out  as  cream,  leaving  a  slimy  res- 
idue, and  the  milk  plasma,  and  to  the  latter  the  term 
"fat-free  milk"  is  now  given.*  Many  analyses  of  this 
fat-free  milk  at  the  Walker-Gordon  Laboratories  have 
Bhown  the  fat  to  be  approximately  only  0.05  per  cent. 
About  the  same  percentage  of  fat  (0.05)  is  to  be  found  in 
the  lowest  eight  ounces  of  a  jar  of  milk  which  has  been 
setting  eight  or  twelve  hours,  so  that  a  milk  practicall}' 
fat-free  can  be  obtained  both  by  gravity  and  by  centri- 
fugal me'thods. 

The  slimy  residue  mentioned  above  consists  of  0.04 
part  in  one  hundred  parts  of  milk  separated,  and  in  very 
contaminated  milk  the  proportion  may  be  as  high  as  0.15 
per  cent.  In  consists  of  inorganic  impurities  such  as 
dirt,  vegetable  matter  from  the  fodder,  substances  from 
the  cow,  such  as  hair,  pavement  cells  from  the  udder, 
empty  gland  cells,  micro-organisms,  and  sometimes  pus 
and  blood.  While  centrifugal  cream  is  much  cleaner 
than  the  milk  from  which  it  is  derived,  the  process  of 
separation  does  not  materially  diminish  the  number  of 
micro-organisms." 

Creams. — Cream  is  the  term  ap])lied  to  the  separated 
part  of  the  mi^lk  which  is  especially  rich  in  fat.  It  is  of 
the  .same  qualitative  composition  as  milk,  but  with  dif- 
ferent propoi-tions  of  the  ingredients.  The  richer  the 
cream  is  in  fat,  the  lower  is  its  percentage  of  proteids 
and  sugar.  The  following  table,  based  on  analyses  by 
Adriance  and  others,  represents  with  a  fair  degree  of  ac- 
curacy what  we  may  assume  to  be  the  composition  of 
creams  of  different  density  '"' 


"1 

c 
"S3 

Fat 

4.00 

i.m 

3..-)0 
.75 

8.00 

4.a5 

3.40 

.70 

10.00 

4.30 

3.35 

.67 

13.00 
4.20   , 
3.30 
.65 

16.00 

4.05 

3.20 

.60 

20.00 

3.90 

Proteids 

3.05 

Salts 

.-■» ) 

Tlie  above  represents  a  somewhat  lower  average  of 
proteids  tlian  was  formerly  accepted,  but  Rotcli,  Holt, 
Adriance,  and  others  consider  these  figures  more  accurate 
than  the  four  per  cent,  of  proteids  formerly  accepted  as 
the  standard  of  average  whole  milk. 

One  hundred  and  ten  analyses  at  the  Walker-Gordon 
Farm  have  shown  that  if  the  mixed  milk,  containing  four 
per  cent,  fat,  be  bottled  and  immediately  cooled,  the  up- 
per eight  ounces  will,  after  four  hours,  contain  nearly  all 
the  fat  that  will  rise  as  cream,  and  that  the  upper  layers 
of  fat  will  have  nearlj'  tlie  same  percentage  of  fat  whether 
the  fat  has  stood  for  four  hours,  for  eight  hours,  or  over 
night." 

Assuming  that  the  milk  contains  four  per  cent,  of  fat, 
we  may  secure  different  percentages  of  ci'eam  with  ap- 
proximate accui'acy  under  the  following  conditions: 

Fat  in  the  upper  IB  ounces  after  setting  6      hours  =   7  per  cent. 

"     "  '^      « '6  '■     =  10      •■ 

"     "  ■'     10       8-12     "      =  10 


8 
4-6 


=  12 
=  16 
=  20 


If  the  milk  is  known  to  be  rich  in  fat  (five  per  cent,  or 
over),  from  two  to  three  ounces  more  should  be  removed 
for  each  formula,  and  if  poor  in  fat  (three  per  cent.)  about 
two  ounces  less  than  the  specified  amount.  The  accuiacy 
of  the  above  statements  is  by  no  means  absolute,  as  the 
results  depend  upon  many  varying  conditions,  but  the 
figures  represent  a  fair  average  of  the  investigations  of 
Rotch,  Holt,  Chapin,  the  Walker-Gordon  Laboratory,  and 
others.  Creams  of  thirty-two  and  forty  per  cent,  of  fat, 
and  even  higher  may  be  obtained  by  means  of  centrifugal 
separators. 

H.\CTERiOLOGY  OP  Cow's  MiLK. — Under  this  heading 
wc!  may  consider  briefly  the  cliemical  action  of  micro- 
organisms and  ferments  upon  the  composition  of  milk. 
Their  influence  in  the  transmission  of  disease  and  their 
relation  to  the  public  health  will  be  separately  treated. 

Richmond  "  makes  the  following  practical  dairy  classi- 
fication of  the  micro-organisms  which  may  be  founil  in 
milk: 

f  (a)  with  the  production  of  lactic 
I  acid. 

(b)  with  the  production  of  butyric 
acid. 
\  ic)  with  the  production  of  alcohol. 
'  (a)  Curdling  milk  without  acidity 
and  not  dissolving  the  curd. 

(b)  Curdling  milk  without  acidity 
and  a/terward  dissolving  the 
curd. 

(c)  Peptonizing  the  proteids  w  ith- 
out  curdling  the  milk. 

III.  Micro-organisms  producing  coloring  matter. 

IV.  Micro-organisms  having  no  direct  action  on  the 
milk. 

V.  Micro-organisms  which  are  pathogenic,  giving  rise 
to  specific  pathological  conditions. 

The  line  between  these  groups  cannot  always  be  sharply 
drawn;  one  variety  may  belong  to  two  or  more  groups. 
Conn,-"  in  a  series  of  investigations  covering  a  period  of 
ten  years,  has  isolated  over  two  hundred  different  types 
of  bacteria.  The  large  number  of  micro-organisms  is 
explained  by  the  great  exposure  to  infection  which  milk 
undergoes  from  the  time  it  leaves  the  milk  ducts  of  the 
udders  to  its  final  disposition  aS  an  article  of  food,  and 
also  by  the  fact  that  milk  is  one  of  the  best  culture  media 
for  the  growth  of  bacteria  we  have,  containing,  as  it 


II, 


Micro-organisms 
acting  on  milk 
sugar  causing 
fermentation. 


Micro-  organ- 
isms  acting  on 
proteids. 
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milk. 
Milk. 


doL's,  in  an  assimilable  form,  all  the  vavietiL'sof  food  nec- 
essary for  the  sustenance  of  life. 

It  is  quite  possible  to  obtain  cows  milk  which  is  prac- 
tically sterile  by  throwing  away  the  lirst  portions  of 
milk  withdrawn  from  the  teats,  as  bacteria  penetrate  more 
or  less  deeply  from  the  outside  into  the  ducts  of  the  teat. 
Practically,  nearly  all  of  the  bacteria  come  from  without, 
although  there  is  evidence  that  in  the  case  of  tuberculo- 
sis and  sepsis  elsewhere  in  the  body  the  tubercle  bacilli 
and  septic  bacteria  may  find  entrance  into  the  milk 
through  the  mammary  gland.     (Consult  also  p.  840.)  • 

Lactic-Acid  Fermeiitatimi. — Fermentation  of  the  lac- 
tose with  the  production  of  lactic  acid  and  subsequent 
coagulation  of  the  caseinogen  by  the  lactic  acid,  is  one  of 
the  most  common  changes  which  milk  undei'goes.  This 
process  is  the  ordinary  souring  of  milk.  It  is  due  to 
Hueppe's  "bacillus  of  lactic  acid,"  which  seems  always 
to  be  present.  Over  one  hundred  other  kinds  of  bacteria 
seem  to  have  this  same  property.'  The  "bacillus  lactis 
aerogenes "  described  by  Escherich  is  closely  allied  to 
Hueppe's  bacillus  and  also  to  the  bacillus  coli  communis, 
which  has  the  same  power  of  inducing  lactic-acid  fermen- 
tation. The  organisms  belonging  to  this  group  are  consid- 
ered by  ]\Iarf  an  to  be  varieties  of  the  bacillus  coli  com  m  imis 
and  like  the  latter  may  at  times  become  pathogenic.  They 
are  easily  killed  at  low  temperatures,  and  their  growth  is 
checked  when  lactic  acid  has  been  formed  to  the  extent 
of  one  per  cent.  According  to  Biedert,  Escherich,  and 
Richet,  the  formation  of  lactic  acid  by  the  bacillus  lactis 
aerogenes  prevents  the  other  forms  of  fermentation  in 
the  stomach  and  intestines. 

Butyric-Acid  Fermentation. — When  butyric-acid  fer- 
mentation occurs,  the  milk  coagulates,  but  the  casein  may 
be  redissolved.  The  butyric  acid  which  is  formed  can 
usually  be  detected  by  its  unpleasant,  characteristic  odor. 
It  is  caused  by  many  micro-organisms,  but  docs  not  occur 
readily  in  the  presence  of  lactic  acid. 

Alcolwlic  Fev inentntion. —A.\co\\o\\c  fermentation  does 
not  readily  occur  in  milk,  except  in  very  small  quanti- 
ties as  by-products  of  the  growth  of  certain  micro-organ- 
isms. 

Siiecinic-Acid  Fermentation  may  take  place  as  a  re- 
sult of  the  decomposition  of  milk  by  (;ertain  forms  of 

bacteria.  .  ,       ,     ^    . 

The  so-called  casein  ferments  or  peptom/.mg  bacteria 
are  saprophytes,  belonging  to  the  groups  of  which  the 
bacillus  subtilis  and  the  bacillus  mesentericus  vulgatus 
are  the  prototypes. "  They  act  on  the  casein  at  the  end  of 
lactic-acid  fermentation  through  certain  enzymes  which 
they  are  supposed  to  secrete,  and  which  resemble  rennin 
Thev  coagulate  caseinogen  without  the  production  of 
acids.  Some  of  them  have  the  property  of  liquefying 
the  casein  coagulum.  Duclaux  calls  this  ferment  ca- 
sease  "  and  the  resulting  peptones  •  caseone.'  Still  other 
varieties  peptonize  the  proteids  without  the  prehminary 
process  of  coagulation.  Leucin,  tyrosin  urea,  and  the 
other  products    of    advanced    intestinal    digestion   are 

*°Tl.f  peptonizing  bacteria  are  very  resistant  to  the  ac- 
tion of  ^leat  and  ?nay  survive- a  te;«pera  .ure  o  00  C. 
f,^,-  tiii-fp  nuarters  of  an  hour.'"  Ihey  aie  auectiy  an- 
aeoSty  lie  c  acid ;  hence  the  lactose  of  milk  has.a 
tefdeicy  to  check  the  growth  of  putrefactiyo  bacteria  in 
thatU  flavors  the  development  of  lactic-acid-producing 

bacteria.  jg^.g  ^i,ich    ferment  milk    without 

•go  by  the  secretion  of  a  proteolytic  en- 

^nBP«  the  milk  becomes  more  and  more 

rnslucent"Sl1t  assumes  an  appearance  like  liquid 

■""A-^nother  group  of  bacteria  gives  rise  to  the  so-called 
••minranoufalies  "     Briefly  enumerated  they  are  as  fol- 

^"^jfed  Milk  This  is  caused  by  saprophytic  (non-patho- 
t>T»PtPvin  such  as  the  saroina  species,  the  bacillus 
Sgiosus  ^;^b^-"'"^  '-''''  erythrogenus.  the  bacillus 
^ubidus  the  spirillum  rubrum,  the  micrococcus  cmna- 
bareus,  and  a  red  jeast. 


curdling  it  act 


Tdlow  Milk.  This  is  caused  by  the  bacillus  synxan- 
thus. 

Blue  Milk.  This  is  caused  by  the  bacillus  cyanogenus, 
the  bacillus  cyaneofluorescens  Zangemeister,  and  the 
bacillus  janthinus. 

Slimy  Milk.  This  is  caused  by  the  micrococcus  visco- 
sus  (Weigman  and  Zion,  G.  Leichman). 

Bitter  Milk.  This  is  caused  by  the  proteus  vulgaris 
Hauser,  by  the  bacillus  von  Bleisch,  by  the  bacillus  and 
micrococcus  liquefaciens  lactis  araari  Freudenreich,  and 
by  bacteria  described  by  Hueppe,  FlUgge,  and  von  Stir- 
ling. This  reaction  is  due  to  the  formation  of  peptones, 
as  may  be  demonstrated  by  the  biuret  reaction. 

Poison  Milk.  This  name  is  given  to  milk  which  acts 
like  alkaloids  upon  animals.  It  is  due  to  the  presence  of 
ptomains  or  toxins  produced  by  bacteria  from  the  al- 
buminoids of  the  milk.  Under  certain  conditions  benzin 
derivatives  are  formed,  the  most  important  of  which  is  a 
diazo-benzin,  called  tyrotoxicon,  which  was  isolated  b}' 
Vaughan,  of  Ann  Arbor,  Mich.  It  is  the  exciting  cause 
of  the  toxic  symptoms  observed  in  cases  of  milk  poison- 
ing, clieese  poisoning,  and  ice-cream  poisoning.  Spasmo- 
toxin is  a  similar  toxic  product  found  by  Brieger  in  pu- 
trefied milk." 

Finally  we  may  mention  the  bacillus  of  typhoid,  the 
tubercle  bacillus,  the  bacillus  of  diphtheria,  the  spirillum 
of  Asiatic  cholera,  the  organism  of  cholera  infantum,  the 
infectious  agent  of  scarlet  fever  and  smallpox,  and  other 
varieties  of  organisms,  all  of  which  may  find  in  milk  a 
favorable  ground  for  growth  and  transmission  and  prove 
the  source  of  epidemics  in  communities.  This  aspect  of 
the  subject  will  receive  due  attention  in  the  consideration 
of  milk  in  its  relation  to  the  public  health. 

Colostrum.— Colostrum  is  the  term  applied  to  the 
milk  which  is  secreted  in  the  early  days  of  lactation  be- 
fore the  equilibrium  of  the  mammary  gland  has  become 
established.  It  is  characterized  by  the  presence  in  the 
milk  of  the  so-called  "colostrum  corpuscles."  These 
cells  measure  from  13  to  32  mm.  in  diameter.  Tliey 
have  a  small,  irregular,  extensively  degenerated  nucleus. 
The  protoplasm  contains  large  and  small  granules  wliich 
show  the  proteid  reactions  and  are  not  stained  by  acids, 
basic  or  neutral  dyes.  A  few  of  the  granules  stain  by 
osmic  acid  and  probably  represent  fat.  Leucocytes  are 
also  apt  to  be  present.  Czeiny  considers  the  colostrum 
corpuscles  lymphoid  cells  whose  function  is  to  absorb 
and  reconstruct  unused  milk  globules  and  to  convey 
them  from  the  milk  glands  into  the  lymph  channels.  In 
general,  colostrum  of  cow's  milk  contains  low  fats  and 
pTOteids  and  high  sugar.  As  lactation  becomes  estab- 
lished the  fats,  proteids,  and  mineral  matter  increase  and 
the  sugar  diminishes,  the  reverse  of  what  occurs  in  hu- 
man milk." 

Harrington's  analysis  of  the  colostrum  milk  of  a  cow 
gives  the  following  composition ' : 

Fat 1  •  "1  per  cent. 

Milk  sugar 4.90       " 

Proteids l.TZ 

Mineral  matter 78      " 

Total  solids 9.U 

Water 80.88       ' ' 

100.00  " 
The  human  colostrum  period  covers  an  interval  of 
about  two  weeks.  It  is  characterized  by  fat  percentages 
which  may  be  very  low  or  very  high,  by  low  sugar  per- 
centages which  rapidly  increase,  and  by  high  proteid  per- 
centages which  rapidly  diminish.  These  variations  are 
not  constant,  however.  Different  analyses  show  differ- 
ent results.  Woodward  has  analyzed  the  colostrum  of 
six  nursing  women,  using  in  each  instance  the  combined 
twenty-four  hours'  amount  of  the  middle  milk,  and  fol- 
lowing each  case  for  from  three  to  seven  days.  He  found 
that  colostrum  corpuscles  were  not  always  present  in  so- 
called  colostrum  milk,  and  that  when  they  were  present 
the  percentage  of  proteids  was  higher,  and  as  they  disap- 
peared the  percentage  of  proteids  diminished.  The  re- 
sults of  his  analyses  are  seen  in  the  following  table : 
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(feneral  average 

of  twenty-six 

analyses. 

Yellowish. 

AltaillQC. 

1.024  to  1.034. 

Per  cent. 

3.0  to  5.3 
1.64  to  3.32 

.14  to    .43 
10.18  to  13.65 

5.6  to  7.4 

Keartiou    

SpecUlc 'gravity 

»ats 

Proteids 

jisb 

1.0295 
Per  cent. 
•       4.0 
1.9 

0 

13.5 

6.5 

87.5 

If  tJie  colostrum  corpuscles  continue  into  the  third 
-wcisk,  or  if  they  return  at  any  time  during  lactation, 
■fthey  almost  invariably  cause  disturbance  of  the  infant's 
digestion  and  become  an  indication  for  a  temporary  sus- 
peiisjon  of  nursing.*  In  normal  lactation,  the  breast 
jiiiik  lias  generally  established  itself  by  the  fifteenth  day. 

Hu.MAN  Milk. — Many  jioints  bearing  on  the  subject  of 
Hiunian  milk  have  been  fully  considered  under  cow 's  milk, 
to  which  the  reader  is  referred. 

Owing  to  the  high  nervous  organization  of  the  nursing 
motlier,  we  fintl  a  much  more  unstable  mechanism  in  the 
mammary  glands  fif  women.  As  a  result,  there  are 
greater  variations  in  llie  (juantity  and  quality  of  human 


The  preceding  table  shows  the  results  of  the  analyses 
of  breast  milk  by  various  investigators.'"' 

The  above  analyses  of  Schlossman  and  Adriance  cover 
the  entire  period  of  lactation  and  follow  uniform  meth- 
ods, and  are  therefore  better  averages  than  the  other 
analyses  which  cover  shoi'ter  periods  of  lactation. 

The  very  great  variations  noted  in  many  of  the  series 
of  analyses  of  human  milk  by  different  competent  inves- 
tigators is  probably  in  large  part  explained  by  diff  erence?* 
in  the  methods  of  analyses,  in  the  hygienic  suri'oundings 
and'food  of  the  mother,  and  especially  in  the  portion  of 
breast  milk  analyzed,  whether  from  the  fore-milk,  mid- 
dle milk,  or  strippings. 

Droop  Richmond  concludes  from  a  careful  consider- 
ation of  a  large  number  of  reliable  analyses  that  a  fair 
mean  average  for  normal  human  milk  after  the  regularity 
of  lactation  has  become  established  is'":  Fats,  3.3  per 
cent. :  sugar,  6.8  per  cent. ;  proteids,  1.5  per  cent, ;  min- 
eral matter,  0.3  per  cent. 

That  there  may  be  great  variations  from  this  mean  in 
health  is  shown  by  the  following  instructive  analyses, 
quoted  by  Rotch,*  of  breast  milk  of  healthy  mothers, 
whose  infants  were  digesting  well  and  gaining.  An  ap- 
parently poor  milk  may  suit  one  individual  infant  and 
cause  marked  disturbance  in  another.  Moreover,  it  does 
not  follow  that  a  theoretically  ideal  breast  milk  will  sup- 
ply the  demands  of  every  infant. 


Hat 

Su^ar  

Proteids  - 

Jdiueral  matter 

Total  solids. . 

Water 


100,00 


(£ 

1^ 

5.16 

5.68 

4.14 

.17 

4.88 

6,20 

3.71 

.19 

15.15 
84.85 

14.98- 
8.-I.02 

100.00 


4,84 

6.10 

4,17 

.19 


15.30 
84.70 


100.  OU 


4.37 

6.30 

3.27 

.16 


14.10 
a5.90 


100.00 


4.11 

5.90 

3.71 

.21 


13.93 
86.07 


100.00 


3.82 

5.70 

1.08 

.20 


10.80 
89.20 


100.00 


a. 


3.80 

6.15 

3.-53 

.20 


13.68 
88.32 
100.00 


6.95 

2.04 

.14 


12.89 
87.11 


100.00 


3.30 

7.30 

3.07 

.12 


13.7 


i.21 


100.00 


3.16 

7.30 

1.65 

.31 


12.22 

87.78 


100.00 


?5" 


2.96 

5.78 

1.91 

.12 


10.77 
89.23 


100.00 


2.36 

7,10 

2.20 

.16 


11.83 
88.18 


lOO.OO 


3,09 

6,70 

1.38 

.15 


10.32 
89.68 


100.00 


(S 

2.02 

6.55 

2.13 

.15 

10.84 

89.16 


100.00 


milk  than  in  cow's  milk.  Alterations  in  the  composition 
•owur  not  only  fi'om  day  to  day  but  from  hour  to  hour, 
and  also  during  the  different  periods  of  nursing.*  'The 
variations  are  even  more  marked  when  due  to  patholog- 
ical or  abnormal  conditions.  In  reference  to  this  point, 
the  reader  is  referred  to  Rotch's  "Pediatrics,"  1901,  in 
-wliich  are  given  a  large  number  of  interesting  cases 
showing  changes  in  the  composition  of  breast  milk  from 
a  variety  of  causes,  and  the  results  obtained  b}' removing 
ithe  disturbing  element  affecting  the  mother.  The  com- 
position of  a  particular  breast  milk  has  individual  char- 
aetfristics,  especially  as  to  its  nitrogenous  and  fat  per- 
centage, henoe  it  is  sometimes  misleading  to  attempt  to 
Judge  the  quality  of  a  given  specimen  by  comparing  it 
witJa  the  mean  of  many  analyses. 


Pfelffer. 

LeMs. 

Johanneson. 

Riehmoncl. 

Sioioljer  of  cases  ... 

Tat 

Sn^ar     ..... 

160 

3.11 

6.3 

1.94 

.19 

88.23 

11.76 

80 

4.13 
6,93 
1.99 
.3 
86.73 
13,36 

35 

3.21 

4.67 
1.1 

UO 

3.07 
6  59 

l?n»1ieiils 

1  97 

MifiiTal  matter 

.26 

88  04 

Solids 

11  94 

Lehmann. 

Meigs. 

Schlossman. 

Adriance. 

MuinUer  of  cases 

Kat 

SuRar 

Proteids 

Mineral  matter 

Water 

Solids 

40 

3.8 

6.0 

1.7  ■ 

.2 
88.5 
11.7 

43 

4.38 

7.4 

1.05 

.1 
87.16 
12.83 

218 

4.a3 
6.95 
1.56 

120 

3.83 

6.56 

1.3 

.2 

87.8 
12  2 

The  color  of  milk  is  no  indication  as  to  the  composition 
of  the  specimen.  A  chalky  white  specimen  may  be  rich 
in  fat,  and  a  yellowish  sample  may  be  poor  in  fat. 

Reaction. — Woman's  milk  is  amphoteric  in  reaction, 
but,  as  shown  by  Courant,  is  relatively  more  alkaline 
than  cow's  milk.  The  relationship  between  the  alkalin- 
ity and  acidity  is  as  3 :1,  as  compared  with  3. 1 : 1  in  cow's 
milk.  16 

Fitts. — The  fat  percentages  vary  normalU'  between 
three  and  foui'  and  one-half  per  cent.  Fat  is  the  most  va- 
riable constituent  of  human  milk.  It  is  relatively  poorer 
in  volatile  acids  than  cow's  milk,  and  is  in  a  finer  state 
of  emulsion.  Richmond' has  found  that  the  fat  in  the 
early  part  of  lactation  is  different  from  that  toward  the 
close  of  lactation. 

Lactose. — The  percentage  of  lactose  or  sugar  in  human 
milk  is  the  most  constant  of  all  the  ingredients,  I'anging 
between  si.x  and  seven  per  cent.  It  is  lowest  during  the 
colostrum  period.  There  seems  to  be  a  steady  but  slight 
increase  in  the  percentage  during  lactation. 

Proteids. — The  normal  proteids  of  breast  milk  may  be 
assumed  to  range  between  one  and  two  per  cent.',  but  as 
will  be  seen  later  this  is  subject  to  wide  variations  from 
very  slight  causes.  According  to  some  analyses  by 
Pfeiffer,  Schlossman,  and  Adiiance,  they  normally  reach 
their  highest  point  during  the  early  weeks  of  lactation 
and  then  gradually  diminish  until  at  the  end  of  the  first 
year  they  rarely  exceed  one  per  cent. 


Casetnogen  . . 
Lactalbumin. 


Woman's  milk. 


0.i59  per  cent. 
1.23      " 


Cow's  milk. 


2,88  per  cent. 
.53      " 


According  to  K8nig,''"'"  there  is  a  marked  difference 
between  cow's  milk  and  human  milk  not  only  as  regards 


«24 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Milk, 
milk. 


tlic  total  quantity  of  proteids,  but  also  as  regards  the 
n'lative  proportion  of  caseinogeu  and  lactalbiunin.  This 
is  seen  in  the  preceding  table. 

In  other  words,  appro.xiraately  two-thirds  of  the  total 
proleid  in  human  milk  is  in  the  soluble  non-coagulable 
form  of  lactalbumin  and  the  remaining  one-third  is  in  the 
eoanulable  form.  In  cow's  milk,  on  the  contrary,  we 
see  that  the  caseinogen  is  greatly  in  excess  of  the  lactal- 
bumin.  As  the  caseinogen  is  the  proteid  which  gives 
rise  to  the  large,  tough  curds  which  cause  so  much  dis- 
turbance in  the  artificially  fed  infant,  we  can  readily 
.see  wherein  the  coagulum  of  cow's  milk  is  so  difficult 
for  the  infant  to  digest.  Rotch,  Westcott,  White,  and 
Ladd  have  recently  laid  much  stress  upon  this  differ- 
ence in  the  relative  proportions  of  the  two  proteids 
in  its  application  to  infant  feeding.  According  to 
some  analyses,  however,  caseinogen  is  in  excess  of 
lactalbumin  even  in  human  milk,  but  nearly  all  are 
agreed  in  the  relatively  greater  proportion  of  lactal- 
bumin or  soluble  proteids  in  human  milk  as  compared 
with  cow's  milk.  The  great  majority  of  analyses  of 
breast  milk  do  not  attempt  to  give  anything  more  than 
the  total  proteids. 

It  is  also  probable  tliat  there  are  qualitative  differences 
in  the  caseins  of  cow's  milk  and  human  milk,  already 
mentioned  under  cow's  milk,  but  whether  these  differ- 
ences in  composition  of  the  casein  molecuk'S  account  for 
the  differences  in  the  character  of  the  coagula  of  the  two 
milks,  or  whether  the  differences  are  due  to  the  miequal 
relationship  of  the  casein  and  salts  in  the  two  kinds  of 
milk,  is  not  determined.  White  and  Ladd "  have  shown 
that  when  cow's  milk  is  so  modified  by  the  addition  of 
whey  and  cream  as  to  correspond  in  its  proportions  of 
caseinogen  and  lactalbumin  to  that  of  human  milk,  the 
coagulum  obtained  by  the  addition  of  rennin  or  acids  is 
not  coarse  and  tough,  but  fine  and  flocculent,  resembling 
that  of  mother's  milk. 

Mineral  Matter. — The  difference  between  human  milk 
and  cow's  milk  as  regards  the  mineral  matter  which  each 
contains,  has  already  been  considered  in  part  under  cow's 
mi'ik.  As  lactation  advances,  the  percentage  of  salts  in 
mothers  milk  diminishes;  but  the  loss  is  compensated  by 
the  increased  quantity  of  milk  secreted.  Nearly  all  the 
phosphorus  in  human  milk  exists  in  organic  combination, 
while  in  cow's  milk  it  is  in  inorganic  combination. 

Fiirtors  Jnttveiicinff  the  Composition  of  Breast  Milk.— 
The  influence  of  food  on  the  composition  of  human  milk 
is  of  much  importance  in  infant  feeding.  An  insufficient 
diet  decreases  the  quantitv  of  milk  and  the  quantity  of 
s()lids  while  an  abundant  diet  increases  both.  Food  rich 
in  proteids  increases  the  fats  especially.  Food  rich  in 
f'it.s  if  digested  well,  may  also  increase  t.he  fat  percen- 
tage The  presence  of  large  quantities  of  carbohydrates 
in  thC  food  seems  to  cause  no  direct  action  on  the  quan- 
tity of  the  constituents  of  milk.  Watery  food  increases 
the  quantity  of  milk  but  diminishes  the  relative  amount 

of  solifls  '^ 

The  following  analyses  of  Rotch's  show  the  influence 
of  a  luxurious  life  on  a  poorly  fed  but  healthy  wet-nurse 
and  tlie  results  obtained  by  the  regulation  of  the  food  and 
exercise.' 


"d 
S 

II. 

Two  days 

before  change 

of  food. 

III. 

Rich  food 

and  but  little 

exercise  for  one 

month. 

IV. 

Food 

and  exercise 

regulated. 

4.00 
7.00 
1.50 
.15, 

0.73 

6.75 

3.53 

33 

5.44 

6.25 

4.61 

.20 

5.50 

6.60 

2.90 

.14 

Sugar 

Proteids 

Minpral  matter 

13.65 
87.35 

10.33 
89.78 

16.50 
83..50 

15.14 

■^ater 

84.88 

100.00 

100.00 

100.00 

100.00 

The  influence  of  an  excessively  nervous  temperament 
upon  the  composition  of  the  breast  milk  may  be  illus- 
trated by  the  following  analyses  of  the  milk  of  two  nurs- 
ing mothers  whose  nervous  systems  were  greatly  dis- 
turbed <■ : 


I. 

II. 

Fats 

0.63 

5.80 

4.21 

.20 

1  62 

Sugar'  

Prr>teirls 

6,10 
3.. 54 

Mineral  matter 

.17 

Total  .solids 

10.83 
89.17 

11.43 

Water ; 

88., 57 

100.00 

100.00 

Pathological  variations  in  human  milk,  as  shown  by 
the  above  and  many  other  analyses,  affect  chiefly  the 
proportions  of  fats  and  proteids,  the  former  as  a  rule 
being  diminished  and  the  latter  increased.  An  exception 
to  this  statement  is  sometimes  seen  in  certain  mothers 
who  are  taking  a  rich  dicrt  and  little  exercise.  In  these 
cases  the  fats  and  proteids  are  both  high.  The  percen- 
tages of  sugar  and  mineral  matter  are  not  as  a  rule  mark- 
edly altered. \ 

Rotch  '  gives  the  following  general  rules  by  which  the 
normal  conditions  of  breast  milk  may,  in  many  cases,  be 
controlled ; 

I.  To  increase  the  total  quantity:  Increase  proportion- 
ately the  liquids  in  the  mother's  diet  and  encourage  her 
to  believe  that  she  will  be  enabled  to  nurse  her  infant. 

II.  To  decrease  the  total  quantitj':  Decrease  propor- 
tionately the  liquids  in  the  mother's  diet. 

III.  To  increase  the  total  solids;  Shorten  the  nursing 
intervals ;  decrease  the  exercise ;  decrease  the  proportion 
of  liquids  in  the  mother's  diet. 

IV.  To  decrease  the  total  solids:  Prolong  the  nursing 
intervals;  increase  the  exercise;  increase  the  proportion 
of  liquids  in  the  mother's  diet. 

V.  To  increase  the  fat :  Increase  the  proportion  of  meat 
in  the  diet  and  of  the  fats  which  are  in  a  readily  diges- 
tible and  assimilable  form. 

VI.  To  decrease  the  fats:  Decrease  the  proportion -of 
meat  in  the  diet. 

VII.  To  increase  the  proteids :  Decrease  the  exercise. 

VIII.  To  decrease  the  proteids:  Increase  the  exercise 
up  to  the  limit  of  fatigue  for  the  individual. 

Bficteriolocjy  of  Human  Milk. — Colin  and  Newmann 
have  examined  the  milk  of  forty-eight  healthy  mothers 
and  found  bacteria  in  forty-three  cases.  The  variety 
found  was  confined  chiefly  to  the  staphylococcus  pyo- 
genes aureus  and  albus  and  the  streptococcus  pyogenes. 
The  number  present  was  alwa3's  greater  in  the  breasts  in 
which  the  milk  was  stagnant.  The  organisms  undoubt- 
edly find  their  entrance  through  the  ducts  of  the  nipple, 
for  the  milk  toward  the  end  of  the  nursing  is  practically 
sterile. 

Milk  of  Other  Animals. — The  milks  of  the  goat,  ass, 
and  mare  have  been  advocated  from  time  to  time  as  more 
suited  to  human  infants  than  cow's  milk  and  in  some 
countiies  they  are  more  or  less  extensively  used.  With 
the  evolution  in  this  country  of  the  idea  of  percentage 
modification  of  cow's  milk,  the  knowledge  of  infant  feed- 
ing has  been  so  advanced  that  there  is  little  prospect 
that  these  animals  will  ever  come  into  extensive  use  for 
the  purpose  suggested.  Whereas  in  some  respects  these 
milks  resemble  human  milk  more  closely  than  does  cow's 
milk,  they  still  differ  to  such  a  degree  that  modification 
of  the  milk  would  necessarily  be  practised,  and  such 
modification  would  involve  the  same  principles  as  those 
which  are  applied  to  cow's  milk,  and  present  the  same 
difficulties.  The  only  milks,  therefore,  of  practical  value 
to  the  physician  are  human  milk  and  cow's  milk.  It  will 
not  be  unprofitable,  however,  to  submit  the  following 
table,  compiled  from  Hammarsten  and  Leffmann  and 
Bean,  for  purposes  of  comparing  the  milks  of  other  ani- 
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mills  with  each  other  and  with  those  of  human  and  cow's 
milk  as  already  described ; 


Fat. 

Sugar. 

Proteids. 

Mineral 
matter. 

Total 
solids. 

Dog 

9.. 57 
3.33 
19.57 
45.80 
1.09 
4.3 
1.6 
B.8 
4.8 

3.19 

4.91 

8.84 

1.33 

6.65 

4.0 

6.1 

4.8 

3.4 

9.91 
9.08 
3.09 
11.19 
1.89 
4.6 
2.2 
6.3 
1.3 

0.73 
..W 
.65 
.57 
.31 
.6 
.5 
.8 
.9 

■     24.56 

18.37 

Elephant 

Porpoise 

32.15 

58.89 

9.94 

Goat 

Ass 

13.5 
10.4 

18.7 

Sow   

15.4 

Witches'  Milk. — Witches'  milk  is  the  term  applied  to 
the  secretion  of  the  mammary  gland  which  is  sometimes 
seen  in  new-born  infants  of  either  sex  soon  after  birth. 
It  shows  on  analysis  fractions  of  one  per  cent,  of  fat, 
sugar,  and  proteids. 

Analysis  of  Milk.— To  determine  whether  a  given  fluid 
is  milk,  it  is  only  necessary  to  isolate  the  constituent  ele- 
ments, namely,  fat,  casein,  and  lactose. 

The  problem  which  usually  confronts  the  chemist  is, 
however,  not  the  identification  of  a  fluid  as  milk,  but  the 
determination  of  the  quality  of  the  milk.^  The  methods 
employed  for  the  qualitative  analysis  of  milk  are  so 
numerous  that  they  cannot  all  be  considered  here.  We 
shall  describe  only  the  chief  points  in  connection  with  the 
methods  most  frequently  used.  In  estimating  the  quality 
of  a  given  specimen  of  milk  we  shall  find  it  necessary  to 
make  a  qualitative  determination  of  the  specific  gravity, 
the  total  solids,  the  mineral  matter  or  ash,  the  fat,  the 
sugar,  and  the  proteids.  The  detection  of  preservatives 
and  adulterations  will  be  considered  elsewhere. 

Deterriiination  of  the  Specific  Gramty. — The  specific 
gravity  is  estimated  by  means  of  the  lactodensimeter  or 
lactometer,  an  accurately  graduated  hydrometer,  the 
scale  of  which  will  show  specific  gravities  ranging  from 
1,015  to  1.040.  The  milU  must  be  thoroughly  mixed, 
care  being  taken  to  avoid  the  enclosure  of  air  by  too 
much  shaking.  If  bubbles  form,  the  density  of  the  milk . 
is  lessened  and  time  must  be  allowed  for  the  air  to  rise  to 
the  surface  and  escape.  The  Instnunent  is  inserted 
gently  into  a  cylindrical  tube  of  sutticient  height  and 
diameter  to  allow  it  to  float  freely,  and  the  reading  is 
taken  at  the  actual  level  of  the  fluid  and  not  at  the  point 
of  the  stem  to  which  it  is  drawn  by  capillary  attraction. 
The  specific  gravity  varies  with  the  temperature  of  the 
fluid,  and  as  the  lactodensimeter  is  graduated  to  59°  P., 
the  milk  must  either  be  I'aised  to  this  point  or  a  correc- 
tion made  for  the  difference  between  the  actual  and  the 
standard  temperature.  If  the  milk  is  above  59°  F.  the 
actual  reading  will  be  too  low;  if  below,  it  will  be  too 
iiigh.  Approximately  accurate  corrections  for  differ- 
ences in  temperature  can  be  made  by  the  deduction  of 
one-half  of  a  degree  of  gravity  for  each  five  degrees  of 
temperature  below  59°  P. ,  or  by  the  addition  of  the  same 
amount  for  each  four  degrees  above  59°  P. 

When  only  small  amounts  of  milk  are  available  for  ex- 
amination, and  when  more  accurate  determinatiohs  of  the 
specific  gravity  are  desired,  the  pyknometer  or  specific 
gravity  bottle  may  be  used.  This  pyknometer  has,  as  a 
rule,  a  capacity  of  50  c.c.  It  is  dried  and  weighed  and 
then  filled  with  distilled  water,  usually  at  a  temperature 
of  17.5°  C.  and  then  weighed  again.  After  rinsing  it  is 
dried  and  filled  with  milk  at  the  same  temperature,  and 
weighed  again.  The  specific  gravity  is  thus  easily  cal- 
culated by  dividing  the  weight  of  the  milk  by  the  weight 
of  the  water. 

Determination  of  the  Total  Solids. — A.  Pive  grams  of 
milk  are  placed  in  an  accurately  weighed  flat-bnttomed 
platinum  or  porcelain  dish,  heated  on  a  water-bath  for 
one  and  a  half  hours,  and  then  placed  in  a  hot-air  bath 
maintained  at  100°  C.  until  the  weight  is  constant.  The 
dish  is  then  cooled  in  a  desiccator  and  weighed.  The 
final  weight  thus  obtained,  less  the  weight  of  the  empty 
dish,  represents  the  total  amount  of  solids  in  5  gm.  of 


milk,  and  if  this  be  multiplied  by  twenty  the  result  will' 
express  the  percentage  of  total  solids. 

•B.  The  Babcock  Asbestos  Method.  A  definite  amount 
is  placed  in  an  accurately  weighed  cylinder  of  perfoiated 
metal,  or  into  a  filter  paper  cartridge,  loosely  filled  with, 
freshly  ignited  woolly  asbestos.  The  cylinder  is  then  .sub- 
jected to  a  temperature  of  100°  C.  until  the  weight  is  con- 
stant, when  it  is  cooled  and  weighed.  The  gain  in  weight 
represents  the  amount  of  total  solids,  from  which  the  per- 
centage is  easily  calculated. 

C.  Formula  for  estimation  of  total  solids.  Hehner  and 
Richmond  have  worked  out  a  formula  by  which  the  total 
solids  may  be  determined  with  reasonable  accuracy,  as- 
suming that  the  amount  of  fat  and  the  specific  gravity 
be  known.  If  P  represents  the  percentage  of  fat,  T 
the  total  solids,  and  G  the  figures  of  the  specific  grav- 
ity beyond  the  first  decimal  place,  the  formula  may 
bo  expressed:     (1)    P  =  0.859   T  -  0.2186    G;    or,   (3) 

_,      0.3186  G  +  P     „, .  X  ,  1  1  J. 

T  = o  QKo        •     This  same  formula  may  be  used  to 

determine  the  percentage  of  fat  if  the  specific  gravity 
and  total  solids  are  known  by  substituting  their  equiva- 
lent values  and  working  out  the  equation. 

Determination  of  Mineral  Matter. — -The.  residue  ob- 
tained in  the  determination  of  total  solids  is  ignited  and 
kept  at  a  low  red  heat  until  the  ash  is  perfectly  white. 
The  dish  is  then  cooled  in  a  desiccator  and  again  weighed. 
The  difference  between  this  final  weight  and  the  original 
weight  of  the  empty  dish  represents  the  amount  of  min- 
eral matter  in  the  amount  of  milk  taken. 

Determination  of  Fat. — There  are  many  methods  for 
the  determination  of  the  fat  of  milk.  The  most  rapid 
process  and  at  the  same  time  one  which  will  give  sutfi- 
ciently  accurate  results  for  nearly  all  practical  purposes, 
-is  known  as  the  Babcock  Centrifugal  Method.  'This  proc- 
ess is  in  common  use  at  experimental  stations  throughout 
the  country.  It  is  comparatively  simple  in  technique  and 
can  be  applied  to  several  specimens  at  the  same  time,  and 
is  the  method  which  will  be  found  most  useful  in  the  ma- 
jority of  cases. 

(1)  Babcock  Centrifugal  Method.  The  method  is 
briefly  as  follows:  With  a  special  pipette,  17.6  c.c.  of 
milk  are  measured  out  and  mixed  with  an  equal  quantity 
of  strong  sulphuric  acid  (the  specific  gravity  of  which 
must  be  within  1.800  and  1.830)  in  a  flask  of  special  con- 
struction. This  flask  has  a  small  base,  with  a  capacity  of 
about  40  c.c,  and  an  elongated  neck  with  a  capacity  of 
about  3  c.c,  and  is  so  graduated  that  each  division  repre- 
sents 0.5  per  cent,  of  fat.  The  flask  with  its  equal  vol- 
umes of  milk  and  acid  is  placed  in  an  especially  designed 
centrifugal  machine  and  whirled  for  five  minutes.  The 
casein  is  completely  dissolved  forming  a  dark-brown  fluid, 
and  the  calcium  salts  are  precipitated  out  as  insoluble  sul- 
phates. The  heat  of  the  reaction  is  sufflcieut  to  melt  the 
fats  and  keep  them  in  a  molten  condition.  Hot  water  is 
then  added  up  to  the  beginning  of  the  graduated  scale 
on  the  neck  and  the  centrifugal  machine  is  again  whirled 
for  two  minutes,  at  the  expiration  of  which  more  hot 
water  is  added  in  sufficient  quantities  to  bring  the  layer 
of  fat  which  has  separated  well  up  into  the  neck.  The 
flask  is  whirled  for  a  third  time  for  one  minute  and  then 
the  reading  is  taken.  The  depth  of  the  fat  layer  in  refer- 
ence to  the  scale  determines  the  percentage  of  fat  in  the 
sample  of  milk  taken.  In  taking  the  readings  the  ex- 
treme points  of  the  menisci  at  the  top  and  at  the  bottom 
are  to  be  considered  the  terminals  of  the  fat  column. 

The  employment  of  an  acid  of  greater  specific  grax-ity 
than  1.820  makes  it  impossible  to  obtain  a  clear  layer  of 
fat,  owing  to  the  carbonizing  action  of  the  acid  upon  the 
lactose,  On  the  other  hand,  if  the  specific  gravity  is  be- 
low 1.800,  the  casein  will  not  be  entirely  dissolved  and 
part  of  the  unchanged  curd  will  appear  on  the  surface. 
A  ('(jrlain  amount  of  practice  is  necessary  to  obtain  even 
ap|iroximately  accurate  results  by  this  method.  The 
small  hand  machines  suffice  for  ordinary  work,  but  to  ob- 
tain the  most  accurate  results  the  more  elaborate  and  ex- 
pensive macliines  are  necessary,  and  one  must  appreciate 
the  many  sources  of  error  and  the  proper  way  of  avoiding 
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them.     For  these  details  the  reader  is   referred  to  the 
larger  treatises  on  milk  analysis. 

For  determining  the  percentage  of  fat  in  skimmed  milk 
and  in  creams,  special  forms  of  flasks  are  used. 

3Vie  Lactoscope.  The  lactoscope  is  an  instrument  in- 
vented by  Feser,  the  principle  of  which  is  based  on  the 
fact  that  the  opacity  of  milk  is  due  mainly  to  the  fat 
globules  in  suspension,  and  that  the  greater  the  dilution 
needed  to  reduce  the  opacity  so  as  to  allow  the  passage 
of  light,  the  greater  must  be  the  fat  percentage  of  the 
milk.  The  lactoscope  consists  of  a  wide  glass  tube  con- 
taining in  the  constricted  lower  end  a  milk-glass  cylin- 
der, the  wall  of  which  is  just  4.75  mm.  from  the  sur- 
rounding tube.  The  larger  cylinder  has  a  double  scale 
showing  the  number  of  cubic  centimetres  of  water  used 
in  the  dilution,  and  on  a  corresponding  level  the  percen- 
tage of  fat  indicated  by  the  dilution.  The  smaller  cylin- 
der, which  is  inserted  into  the  constricted  portion  of  the 
larger  cylinder,  is  marked  at  regular  intervals  by  several 
equally  heavy  black  lines. 

In  using  the  lactoscope  to  determine  the  percentage  of 
fat  present  in  a  sample  of  milk  4  c.c.  of  the  specimen  are 
placed  in  the  instrument  through  the  opening  at  the  top 
of  the  larger  cylinder.  Water  is  then  added,  little  by  lit- 
tle, until  the  opacity  of  the  mixture  has  been  so  reduced 
that  the  black  glazed  lines  on  the  smaller  white  cylinder 
can  be  discerned  so  distinctly  that  they  can  be  counted. 
The  height  of  the  liquid  on  the  scale  is  then  noted  and 
the  fat  percentage  indicated. 

This  method,  while  yielding  fairly  satisfactory  results, 
depends  so  much  on  the  individual  equation  of  the  ob- 
server and  on  the  outside  conditions,  such  as  the  Intensity 
of  the  light,  that  it  is  not  to  be  relied  upon  for  very  ac- 
curate quantitative  work.  ^ 

The  Paper-Coil  Extraction  Method.  For  the  most  ac- 
curate determination  of  fat,  use  is  made  of  a  Soxhlet 
extraction  apparatus.  The  apparatus  consists  of  three 
pieces  which  fit  together  by  ground  glass  joints.  The 
top  piece  is  an  upright  Liebig  condenser,  the  coil  of 
which  opens  into  the  main  cylinder  of  the  second  piece. 
This  second  or  middle  piece,  in  which  the  extraction  proc- 
ess occurs,  consists  of  a  large  tube  sealed  at  the  bottom, 
from  which  a  narrower  cylinder  with  an  open  end  pro- 
jects downward  connecting  with  the  third  piece,  which 
is  a  simple  flask.  The  two  cylinders  of  the  middle  piece 
are  connected  by  a  side  tube  which  opens  into  the  upper 
portion  of  each,  and  also  by  a  siphon  which  opens  from 
the  side  of  the  bottom  of  the  large  cylinder,  extends  up- 
ward parallel  to  the  main  cylinder,  then  turns  downward, 
piercing  the  middle  of  the  wall  of  the  lower  cylinder  and 
terminates  within  and  just  below  its  lower  end. 

The  method  of  extraction  is  as  follows:  A  strip  of  filter 
naoer  free  from  substances  soluble  in  ether  and  alcohol, 
and  made  into  a  coil  is  dipped  into  a  beaker  containing  a 
definite  amount  of  milk,  carefully  weighed,  and  kept 
there  until  nearly  the  whole  amount  has  been  absorbed. 
The  beaker  is  then  weighed  and  the  loss  in  weight  repre- 
ss exactly  the  weight  of  the  milk  absorbed  by  the  filter 
?r,,er  The  coil  is  then  dried  in  an  air-bath  at  100°  C.  for 
one  or  two  hours,  and  is  then  inserted  into  the  extractor 
of  tlip  Soxhlet  apparatus,  a  piece  of  absorbent  cotton  hav- 
fn^T  oreviously  been  placed  in  the  bottom  to  prevent  the 

f  ?^!I  of  solid  particles  into  the  siphon  tube.  If  de- 
«,>Pd  the  coil  may  be  placed  in  a  cartridge  of  thick  filter 
paptwhic°ifltswithi^  the  cylinder^  The  flask  consti- 
f^VHno-  the  third  and  lower  part  of  the  apparatus  is  then 

rrfullv  weighed  and  filled  with  ether  or  whatever  ex- 
+,apHnP-  aeent  is  used,  and  the  three  pai'ts  of  the  appa- 
™tns  are  tien  connected.  The  flask  containing  the  ether 
■  1  Mtpd  over  a  water-bath,  causing  the  ether  to  volatil- 
V  -iTid  the  vapor  which  passes  upward  through  the  side 
JnhP  into  the  extracting  chamber  and  thence  to  the  con- 
rlpnspr  is  re-condensed  into  liquid  form  and  drops  from 
thp  rondensing'coil  into  the  extracting  tube  and  upon 
tl  '  milk  the  fat  of  which  is  to  be  extracted.  This  proc- 
ess continues  until  the  condensed  liquid  has  attained  a 
sufficient  height  to  cause  the  siphon  to  act,  at  which 
moment  the  ether  with   its  extracted  fat  is  siphoned 


downward  into  the  flask  from  which  the  ether  was 
originally  volatilized.  The  volatilization  continues,  and 
the  extracting  chamber  is  filled  and  emptied  as  often 
as  is  necessary,  the  non-volatile  fat  remaining  in  the  flask 
and  the  vaporized  ether  repeating  its  mission  until  all  the 
fat  in  the  milk  within  the  extracting  chamber  has  been 
transferred  to  the  flask.  When  the  process  has  been  re- 
peated about  twelve  times  the  flask  is  detached,  the 
ether  is  vaporized  off,  the  flask  is  cooled  and  again 
weighed,  and  the  increase  in  the  weight  represents  the 
weight  of  the  fat  extracted  from  the  known  weight  of 
milk,  from  which  the  percentage  of  fat  is  easily  calcu- 
lated; that  is,  the  weight  of  the  milk  absorbed  by  the 
paper  coil  is  to  the  increase  in  the  weight  of  the  flask  as 
100  is  to  X. 

Example:  The  difference  in  weight  of  the  beaker  con- 
taining the  milk  before  and  after  the  insertion  of  (he  i)a- 
per  coil  was  4.98  gm. ;  the  increase  in  the  weight  of  the 
flask  after  distillation  of  the  ether  was  0.180  gm. ;  there- 
fore 4. 98  :  0. 180  : :  100  :  J^  a;  =  3. 61  —  the  fat  percentage 
in  the  milk. 

The  Werner-Schmidt  Method.  Another  method  for 
the  accurate  determination  of  fat  in  milk  is  known  as  the 
Werner-Schmidt  method.  For  this  process  10  c.c.  of 
milk  and  an  equal  volume  of  hydrochloric  acid  are  boiled 
in  a  test  tube  or  heated  in  a  steam-bath  until  a  dark-brown 
color  is  i)roduced.  The  mixture  is  then  cooled  and  shaken 
with  30  c.c.  of  ether,  and  after  standing  the  supernatant 
ether  is  withdrawn  by  means  of  a  pipette.  This  proce- 
dure is  repeated  several  times  with  small  amounts  of 
ether.  All  the  ether  thus  obtained  is  collected  in  a  , 
weighed  flask.  The  ether  is  then  distilled  oif  leaving 
a  residuum  of  fat  which  is  heated  to  constant  weight, 
cooled,  and  weighed  again.  The  gain  in  weight  of  the 
flask  equals  the  weight  of  the  fat  extracted  from  the  10 
c.c.  of  milk.  The  process  may  be  simplified  by  placing  the 
milk  and  acid  in  a  graduated  test  tube  and  shaking  with 
ether.  An  aliquot  part  of  the  ether  solution  may  then 
be  withdrawn  with  a  pipette  and  evaporated  to  dryness 
and  weighed.  The  weight  of  fat  in  the  whole  amount  of 
ether  can  then  easily  be  computed.  Correction  must  be 
made  for  the  specific  gravity  of  the  milk. 

Example:  If  10  c.c.  of  milk  of  1.030  specific  gravity  is 
used,  the  weight  of  the  milk  is  10.30  gm.  If  the  weight 
of  fat  left  after  distilling  off  the  ether  is  0.385  gm.,  which 
represents  the  amount  of  fat  in  the  10  c.c.  of  milk  origi- 
nally used,  the  percentage  of  fat  present  is  easily  deter- 
mined by  making  the  proportion  10.80  :  0.385  :;  100  .  .c. 
a;  =  3.73  —  the  percentage  of  fat  in  the  milk. 

The  Babcock  Asbestos  Method.  In  this  process,  the 
milk  is  treated  in  the  same  manner  as  described  above  for 
the  estimation  of  total  solids,  and  the  fat  in  the  residue 
thus  obtained  is  extracted  in  a  Soxhlet  extraction  appa- 
ratus, the  technique  and  computation  being  the  same  as 
in  the  paper  coil  extraction  method  described  above. 

Determination  of  Milk  Sugar  or  Lactose. — The  deter- 
mination of  the  amount  of  lactose  in  milk  may  be  made 
by  titration  with  Pehling's  solution,  by  polariscopy,  or 
by  gravimetric  analysis  by  the  Soxhlet- Alliha  method. 

A.  Titration  with  Fehling's  Solution.  The  general 
principle  of  this  method  is  the  same  as  that  which  under- 
lies the  estimation  of  glucose  in  the  urine.  Details  as  to 
composition  of  the  solutions  and  the  technique  of  the  test 
will  be  found  under  Urine.  The  especial  points  in  ref- 
erence to  milk  analysis  may  be  briefly  stated.  Twenty- 
five  cubic  centimetres  of  milk  carefull}-  measured  in 
a  S5  c.c.  pipette  are  placed  in  an  evaporating  dish  and 
diluted  four  times  with  water,  and  then  heated  to  40°  C. 
The  casein  is  then  precipitated  by  addition,  drop  by 
drop,  of  acetic  acid,  stirring  constancy  until  the  curds 
and  clear  whey  have  separated.  The  whole  amount  is 
then  transferred  to  a  graduated  500  c.c.  flask  and  diluted 
with  water  up  to  the  500  c.c.  mark,  and  a  portion  filtered, 
the  filtrate  being  used  for  the  titration.  Ten  cubic  centi- 
metres each  of  the  Fehling's  solutions  A  and  B  are  care- 
fully measured  out  with  a  10  c.c.  pipette  and  mixed  in 
a  flask,  and  brought  to  the  boiling  point.  To  this  solu- 
tion the  sugar  solution  is  added  from  a  burette  which  is 
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graduated  in  tenths  of  a  cubic  centimetre,  until  the  blue 
color  of  the  copper  solution  is  entirely  di'-chiLrged,  tlie 
same  precautions  being  observed  as' in  the  test  loi'  glu- 
cose in  the  urine.  The  calculation  of  the  sugar  percen- 
tage is  then  easily  made.  If  3U  c.c.  of  the  chlnled  wliey, 
that  is  the  solution  containing  the  lactose,  are  required  to 
reduce  the  10  c.c.  of  copper  sulphate  used  in  solution  A, 
the  amount  of  xincHluted  whey  which  would  he  required 
would  be  1.5  c.c.  (35  c.c.  of  the  milk  having  been  dihited 
to  500. c.c).  We  know  that  10  c.c.  of  solution  A  will  be 
reduced  by  exactly  0.067  gm.  of  lactose.  Therefore  1.5 
c.c.  of  undiluted  wliey  contains  0.067  gm.  of  lactose. 
The  percentage  of  lactose,  therefore,  may  be  expressed 
in  the  proportion  1.5  :  0.067  : :  100  :  x.  .r=4.46,  the 
percentage  of  lactose  in  the  milk. 

When  greater  degrees  of  accuracy  are  desired,  Soxh- 
let's  and  Allihu's  gravimetric  method,  or  some  modifica- 
tion of  it,  sliould  be  used.  A  good  description  of  the 
technique  of  the  process  will  be  found  in  Sommerfeld's 
book.' 

B.  Determination  of  Lactose  by  Polariscopy.  This 
method  is  rapid  and  accurate.  The  description  of  the 
principles  involved  in  the  use  of  the  polariscope  will  be 
found  elsewhere.  The  method  in  its  especial  applica- 
tion to  milk  analysis  is  briefly  as  follows  :  Into  a  flask 
graduated  to  contain  102,6  c.c.  (if  the  instrument  used  is 
one  in  which  the  sucrose  normal  weight  is  26.048  gm.')  is 
weighed  63,95  gm.  of  milk  and  1  c.c.  of  a  solution  of 
mercuric  nitrate  of  pharmacopoeial  strength  is  added. 
The  solutions  are  thoroughly  mixed  and  diluted  up  to 
the  103.  6  c.c.  mark.  If  the  instrument  used  is  one,  the 
sucrose  normal  weight  of  which  is  16.19  gm.,  40.99  gm. 
of  milk  are  taken  and  tiie  dilution  is  made  up  to  a  101.6 
c.c.  mrk.  The  contents  of  the  flask  are  then  filtered 
through  dry  filter  paper,  and  the  200  mm.  observation 
tube  is  filled  with  the  filtrate.  The  reading  on  the  scale 
when  the  field  of  observation  is  uniform,  when  divided 
•    hy  two,  gives  tlie  percentage  by  weight  of  lactose. 

Determination  of  Total  Proteids. — When  total  proteids 
alone  are  to  be  estimated,  irrespective  of  the  relative  pro- 
portions of  the  caseinogen.  lactalbumin,  and  lactoglobu- 
lin,  we  may  resort  directly  to  the  Kjeldahl  process  or 
ajiproximately  accurate  results  may  be  obtained  by  tak- 
ing the  difference  between  the  total  solids  and  the  sum  of 
the  other  solids. 

A.  Kjeldahl  Method.  Five  grams  of  milk,  20  c.c.  of 
sulphuric  acid  of  1.840  specific  gravity  (free  from  nitrates 
and  ammonium  sulphate)  and  0.7  gm.  of  mercuric  oxide 
are  introduced  into  a  Kjeldahl  flask  and  gently  heated  in 
an  inclined  position  and  just  below  the  boiling  point  of 
the  acid,  until  fi-oth  ceases  to  form.  The  mixture  is  then 
boiled  until  it  is  clear  and  of  a  pale  straw  color.  The 
lieat  is  then  withdrawn  and  sufficient  potassium  perman- 
ganate is  added  in  small  quantities  to  turn  the  fluid  a  per- 
manent green  or  purple  color.  The  mixture  is  then  cooled 
and  transferred  into  a  large  distilling  flask  with  the  capac- 
ity of  at  least  half  a  litre,  care  being  taken  to  rinse  o\it  the 
Kjeldahl  flask  thoroughly  with  distilled  water,  or  a  few 
fragments  of  pumice  stone.  About  half  a  gram  of  zinc 
dust  is  added  to  prevent  bumping,  and  also  25  c.c.  of  a 
four-per-cent.  aqueous  solution  of  sulphide  of  potassium 
to  prevent  the  formation  of  compounds  of  ammcmium  and 
mercury  which  are  not  completely  decomposed  by  alkalies. 

Then  add  to  the  distilling  flask  with  its  contents  enough 
of  a  saturated  solution  of  sodium  hydrate  to  make  the 
reaction  strongly  alkaline. 
^  The  sodium  hydrate  should  be  added  slowly  to  avoid 
the  generation  of  too  much  heat,  which  may  cause  more 
or  less  of  the  ammonia  to  be  volatilized  and  lost,  thus 
giving  rise  to  a  considerable  source  of  error.  It  is  often 
desirable  to  immerse  the  distilling  flask  in  ice  water  prior 
to  the  addition  of  sodium  hydrate,  so  as  to  keep  down 
the  temperature  of  the  mixture.  The  flask  is  next  con- 
nected with  a  Liebig  condenser,  to  the  further  end  of 
which  is  attached  a  glass  tube  bent  at  right  angles  so  as 
to  reach  to  the  bottom  of  a  flask  into  which  the  ammonia 
is  to  be  distilled.  Into  this  flask  is  measured  50  c.c.  of  a 
■decinormal  solution  of  sulphuric  acid.     The  distilling 


flask  is  then  heated  until  about  175  c.c.  of  fluid  has  been 
dislilled,  when  it  is  fair  to  assume  tliat  all  the  ammonia 
has  been  cairied  over  into  the  flask  containing  the  deci- 
normal sulphuric  acid.  Eight  or  ten  drops  of  methyl 
orange  is  then  added  as  an  indicator,  and  the  degree  to 
which  the  sulphuilc  acid  has  been  neutralized  by  the 
ammonia  is  estimated  by  titrating  with  a  decinormal 
solution  of  sodium  hydrate.  From  this  difference  in 
strength  of  the  acidity  the  amount  of  ammonia  is  calcu- 
lated, and  from  this  theamountof  nitrogen.  The  amount 
of  nitrogen  multiplied  by  6.35  (the  factor  for  milk)  gives 
the  total  proteid.  The  result  includes  the  small  percen- 
tage of  nitrogenous  extractives. 

B.  Method  of  Ritthausen.  This  method  depends  upon 
the  precipitation  of  the  total  proteids  by  means  of  copper 
sulphate  and  sodium  hydroxide.  The  proteids  of  colos- 
trum milk  are  only  partially  precipitated  by  this  process, 
and  it  is  thei'efore  not  always  applicable.  An  objection 
to  this  method,  and  also  to  other  methods  involving  tlie 
precipitation  of  proteids,  is  the  possibility  that  the  extrac- 
tives may  be  carried  down  at  the  same  time.^  Munk's 
modification  or  Ritthausen's  method  may  be  employed.^ 

C.  Total  Proteids  by  Difference.  If  the  percentage  of 
total  solids  is  known,  the  total  proteids  may  be  estimated 
by  subtracting  the  sum  of  the  percentages  of  fat,  sugar, 
and  mineral  matter,  from  the  percentage  of  total  solids. 
It  is  obvious,  however,  that  any  error  in  the  estimation 
of  the  fats  or  sugar  or  mineral  matter,  will  by  this  method 
give  rise  to  an  inaccuracy  in  the  percentage  of  proteids. 

Determination  of  Casein  and  Albumins  Separately. — The 
importance  of  the  difl'ei'ence  between  proportions  of  ca- 
seinogen and  lactalbnmin  in  human  milk  and  cow's  milk 
has  recentlj'  been  emphasized  in  connection  with  the  use 
of  whey -cream  mixtures  in  infant  feeding.''*'''*  Metli- 
ods  for  the  quantitative  determination  of  these  differ- 
ences in  proportions  do  not  attempt  to  eliminate  the  pos- 
sible source  of  error  due  to  nitrogenous  extractives. 

By  precipitation  with  magnesium  sulphate.'  The 
method  suggested  by  Leffrnann  and  Beam  is  as  follows : 
Twenty  cubic  centimetres  are  mixed  with  a  saturated 
solution  of  JlgSO,  and  the  powdei'ed  salt  is  added  to  satui-- 
ation.  The  mixture  is  washed  in  a  graduated  measure 
with  a  small  amount  of  the  saturated  solution  of  MgS04, 
the  volume  noted,  and  the  whole  allowed  to  stand  until 
separation  takes  place.  The  liquid  is  then  filtered,  as 
much  as  possible  of  the  clear  portion  being  first  drawn  off 
with  a  pipette  and  passed  through  the  filter.  An  aliquot 
portion  of  the  filtrate  is  taken,  the  albumin  precipitated 
by  a  solution  of  tannin,  acid,  and  the  nitrogen  in  the 
precipitate  determined  by  the  Kjeldahl  process.  From 
this  the  percentage  of  lactalbumin  may  be  estimated,  and 
the  caseinogen  determined  by  subtracting  the  percentage 
of  lactalbumin  from  that  of  the  total  proteids.  A  slight 
source  of  error  will  exist  due  to  the  fact  that  the  traces  of 
lactoglobulin  will  be  precipitated  by  the  magnesium  sul- 
phate, and  will  therefore  be  included  in  the  percentage  of 
caseinogen. 

Products  op  Milk. — Butter. — Butter,  the  most  valu- 
able product  of  milk,  is  made  by  the  churning  of  milk  or 
cream  by  which  process  the  fat  globules  coalesce  and 
form  a  mass  containing  the  same  ingredients  as  milk,  but 
with  very  different  proportions.  The  liquid  portion 
which  remains  as  a  by-product  is  called  buttermilk,  and 
is  used  to  some  extent  as  an  article  of  diet.  The  com- 
position of  butter  varies  greatly  according  to  the  charac- 
ter of  the  milk  used  and  the  methods  of  preparation. 
Harrington  gives  the  following  as  a  fair  average  analysis 
of  butter.  The  analysis  of  buttermilk  is  taken  from 
KOnig : 


Butter. 
Per  cent. 

Buttermills. 
Per  cent. 

Fat 

84.00 

12.00 

1.(10 

3..50 

.50 

1  09 

Water 

90  12 

Proteids 

4  03 

72 

Lactose 

i  (H 
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Cheese  and  Whey. — Clit-ese  is  prepared  by  the  action  of 
tlie  reunin  ferment  on  milk,  by  wliicli  process  the  casein- 
"geii  is  coagulated,  carrying  down  with  it  the  fat  and 
traces  of  sugar,  lactalbuinin,  and  mineral  matter. 

The  fluid  portion  whicli  remains  after  the  separation  of 
the  i:heese  or  curd  isthe  whey.  The  latter  is  used  as  food 
in  very  difficult  cases  of  digestion,  in  infant  feeding." 

There  are  a  great  many  varieties  of  cheese,  of  varying 
composition.  They  may  be  made  from  skim  milk  or 
whole  milk;  from  cow's  milk,  goat's  milk,  or  ewe's 
niilk.     Richmond  classifies  cheeses  into  two  classes: 

I.  Soft  Cheeses:  These  are  liiade  by  coagulating  the 
caseinogen  at  a  low  temperature  (below  30°  C.  or  86°  F.). 
Gervais,  Brie,  Camembert,  Pont  TEvSque,  Neufchfitel, 
and  Stracchlno  cheeses  are  representatives  of  this  class. 

II.  Hard  Cheeses :  These  aie  made  by  the  coagulation  of 
the  caseinogen  at  liigher  temperatures  (30°  C.  to  95°  F.). 
There  are  several  diffei'ent  types  of  this  class; 

(^0  Cheeses  made  from  milk  and  cream,  such  as  Stilton. 

(b)  Cheeses  made  from  whole  milk,'  such  as  Cheddar, 
Cheshire,  Dunlop,  Edam,  and  Gorgonzola. 

(c)  Cheeses  made  from  partially  skimmed  milk,  as  Par- 
mesan, Derby,  Gruyere. 

Roquefort  cheese  is  prepared  from  sheep's  milk. 

There  is  still  another  variety  of  cheese,  not  made  by 
rennet,  but  prepared  by  warming  the  milk  and  allowing 
the  caseinogen  to  be  precipitated  by  the  process  of  sour- 
ing. The  "ripening- "  process  of  cheese  is  essentially  a 
decomposition  process  carried  on  by  different  kinds  of 
bacteria  and  moulds.  The  different  flavors  are  largely 
due  to  products  of  their  growth. 

The  nutritive  valiie  of  cheese  is  very  great.  AVith  the 
exception  of  the  cheeses  made  from  skimmed  milk, 
cheese  may  be  considered  to  be  approximately  one-third 
fat  and  ou'e-third  proteid.  The  subject  is  hardly  of  suffi- 
cient importance  to  the  physiciari  to  warrant  us  in  taking 
the  space  which  would  be  required  for  detailed  analysis 
of  the  different  varieties. 

Theanalysisof  whey  as  given  by  KSnig  is;  water  93.38 
per  cent.,  fat  0.33  per  cent.,  proteids  0.86  per  cent.,  milk 
sugar  4.79  per  cent.,  mineral  matter  0.65  per  cent.  A 
somewhat  higher  percentage  of  proteids  is  found  in  analy- 
ses of  whey  in  the  country.  According  to  the  investi- 
gations of  the  United  States  Department  of  Agriculture 
(Bulletin  2.S)  whey  contains  one  per  cent,  of  proteids,  es- 
timated as  total  nitrogen.  AViiite  and  I.add  found  almost 
identically  the  same  percentage.  Monti  also  found  that 
the  proteids  vary  from  0.83  to  one  per  cent.  The  percen- 
tage of  fat  present  varies  according  to  the  method  of 
making  the  whey.  If  old  milk  or  skimmed  milk  is  used, 
l-u-a-er  percentages  are  found  than  if  the  whey  is  made 
from  fat- free  milk— that  is,  f i  om  milk  from  which  the  fat 
has  been  almost  completely  reiTioved  by  means  of  a  cen- 
trifugal separator.  In  the  latter  case,  only  traces  of  fat 
are  present  so  small  in  amount  that  they  may  be  dis- 
rea-arded  in  calculating  percentage  modifications.  The 
economy  of  using  fat-free  milk  in  obtaining  whey  is  self- 

"^^XoSoM  01-  Milk  Sugar.— Lactose  or  milk  sugar  is  pre- 
nared  commercially  by  evaporating  whey  in  vacvo,  after 
the  lime  has  been  neutralized  by  means  of  acids,  and  the 
„"  „ti^n  fSlarifled  by  alum  or  by  other  means;  it  has  the 


solution  clarified  by  ,   -     -j         j       j  , 

composition  of  a  galactose-glucoside  and  undergoes  hy- 

-^"nlvtic  cleavage  by  acids  yielding  a  mixture  of  galac- 

The  most  common  form  is  the  hydrated 

"       ■       '  Its 


tos;e  and  glucose. 

milk  suoir  obtained  by  crystallization  from  water. 
water  0?  hydration  is  given  off  at  130°  C,  and,  as  stated 
he  it  is  converted  into  a  lacto-caramel  at  170°  C.  and 
^  Itq  at  313  5°  C-  I*  exhibits  multi-rotation.  Its  rota- 
Tv  power  is  diminished  after  contact  with  water  for 
JwJntv-four  hours  or  more. 

Milk  sugar  has  the  property  of  reducing  alkaline  solu- 
tions of  salts  of  the  heavy  metals,  and  on  this  property 
••5  based  Fehling's  test  for  sugar.  Ten  cubic  centimetres 
of  Fehling's  copper  solution  correspond  to  0.06769  gm.  of 
lactose  whereas  in  cane  sugar  it  is  0.059  gm.,  and  in  glu- 
cose 0  05  gm.  The  lactose  of  cow's  milk  undergoes  fer- 
mentation only  with  the  enzyme  lactose.     Tlie  lactose  of 


mare's  milk,  on  the  other  liand,  readily  undergoes  alco- 
holic fermentation,  indicating  a  difference  in  the  chemi- 
cal nature  of  the  two  sugars.  It  is  also  possible  that  the 
lactose  of  human  milk  and  that  of  cow 's  milk  differ  chemi- 
cally. Milk  sugar  is  not  so  readily  soluble  in  water  as 
cane  sugar.  In  the  modification  of  milk,  by  sugar  solu- 
tions, twenty-per-cent.  solution  represents  the  practical 
maximum  degree' of  concentration  that  can  be  u,9ed. 

Gondensed  Milk. — Condensed  milk,  or  "evaporated" 
milk,  is  prepared  commercially  by  evaporation  of  milk 
to  about  one-third  or  one-fourth  of  its  volume.  It  may 
be  made  from  whole  milk  and  be  rich  in  fat,  or  from 
skimmed  milk,  the  usual  source,  and  be  veiy  deficient  in 
fats.  To  prevent  decomposition,  cane  sugar  is  usually 
added  in  large  proportions ;  about  one  and  one-quarter 
pounds  to  each  gallon  of  milk  (Richmond).  Glucose  is 
sometimes  used  in  place  of  cane  sugar.  Condensed  milk, 
sweetened,  will  keep  for  a  l<mg  time  without  appreciable 
change. 

The  composition  of  European  samples  of  condensed 
milk  as  given  by  KSnig  is  as  follows: 


Condensed  milk 
not  sweetened. 

Condensed  milk 
sweetened. 

Fat 

12.43  per  cent. 
U.49 
11. H3 
S.li 
58. UU 

10. :J.')  per  cent. 
5U  OB 

Proteids  

11  79 

Ash  

2.19 

2")  61 

Holt  gives  the  following  results  of  the  analysis  of  one 
of  the  most  extensively  advertised  condensed  milks  in  this 
country,  showing  also  the  results  obtained  by  diluting 
according  to  direction  for  purposes  of  infant  feeding : 


Condensed 
Milk. 

With  six 

parts 
of  water 
added. 

With 

twelve  parts 

ol  water 

added. 

With  eigh- 
teen parts 
of  water 
added. 

Fats 

6.94 
8.43 

50.69 

1.39 

31.30 

0.99 
1.20 

7.23 

.17 

90.49 

0.53 
.65 

3.90 

.10 

94.82 

0.38 

44 

4Bugar  (cane,  40.tt ; 

milk,  10.25) 

Salts 

2.67 
07 

Water 

96  46 

It  will  be  seen  by  the  table  that  condensed  milk  diluted 
for  use  is  decidedly  deficient  in  fats,  and  in  the  larger  di- 
lutions in  sugar  and  proteids.  The  insufficiency  of  such 
a  food  as  a  substitute  for  mother's  milk  is  apparent. 
This  aspect  of  the  question  is  more  fully  discussed  in  the 
article  on  Infants,  Artificial  Feediufi  of. 

Milk  Powder. — Milk  powder  is  prepared  by  the  evapor- 
ation of  milk  in  vacuo  to  dryness.  Two  analyses  of  speci- 
mens are  given  by  Richmond: 


Fat 

Milk  sugar 
Cane  sugar 
Proteids . . . 
Ash 


Per  cent. 


15.2 
21.7 
42.5 
15.1 
3.3 


Per  cent. 


13.5 
21.3 
40.9 
14.9 
3.2 


Peptonized  Milk. — Peptonized  milk  is  prepared  by 
submitting  milk  to  the  action  of  the  trypsin  ferment,  the 
active  proteolytic  enzyme  of  pancreatic  juice.  Bicarbo- 
nate of  soda  is  added  as  the  trypsin  is  active  only  in  an 
alkaline  medium.  The  trypsin  is  obtained  from  the  pan- 
creas of  the  pig.  The  preparation  is  knovi^n  commercially 
as"Extractum  Pancreatis."  The  process  usually  em- 
ployed is  that  recommended  by  Fairchild. 

One  pint  of  fresh  cow's  milk  and  four  ounces  of  water 
and  five  grains  of  extractum  pancreatis  and  fifteen  grains 
of  sodium  bicarbonate  are  added.  The  mixture  is  raised 
to  a  temperature  of  105°  F.  and  is  not  allowed  to  go  above 
115°  F.  for  fear  of  destroying  the  enzyme,  thereby  clieck- 
ing  the  process.     The  bottle  is  shaken  from  time  to  time. 
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In  partial  peptonization  the  process  is  carried  on  for  from 
five  to  twenty  minutes,  according  to  the  degree  of  peptoni- 
zation required.  The  temperature  is  then  allowed  to  rise 
to  a  degree  sufficient  to  kill  the  enzyme, — 140°-150°  F.  is 
qiiite  enough.  The  action  of  the  enzyme  may  he  checked 
but  not  destroyed  by  placing  the  bottle  at  once  upon  tlie 
ice.  If  complete  conversion  of  the  proteids  to  peptones 
Is  desired,  the  process  must  be  continued  for  two  hours. 
Tlie  taste  of  the  milk  is  altered  by  the  process,  becoming 
bitter  and  unpalatable;  but  this  change  does  not  occur  in 
the  shorter  intervals  of  five  or  ten  minutes.  The  object 
of  the  process  is  to  reduce  the  proteids  to  a  non-coagu- 
lable  form  capable  of  easy  or  direct  absorption,  either 
when  administered  by  mouth  or  by  rectum  as  nutrient 
enemata.  Peptonizing  powder  is  now  dispensed  in  con- 
venient tubes  or  tablets  ready  for  use. 

Vieth  gives  the  following  analyses  of  vmdiluted  pep- 
tonized milk: 


Per  cent. 

Water 89.20 

Fat 3.41 

Sugar 3.80 

Casein 96 


Per  cent. 

Albumin 0.07 

Albumose 1,88 

Mineral  matter 68 


Konmt/ss. — Koumyss  was  originally  made  by  the  Tar- 
tars by  the  addition,  to  mare's  milk,  of  a  ferment  de- 
rived from  kephir  grains.  Both  alcoholic  and  lactic-acid 
fermentation  took  place.  The  mare's  milk  was  placed 
in  leathern  vessels,  with  portions  of  the  previous  brewing 
and  the  yeast  from  the  kephir  grains,  and  kept  at  a  tem- 
perature of  from  30°  to  40°  C. ;  it  was  shakeil  occasionally 
until  the  process  was  completed.  It  was  formerly  made 
of  skimmed  mil  k.  The  process  of  to-day  has  been  "consid- 
erably changed.  Many  manufacturers  use  whole  milk  or 
millc  to  which  cream,  cane  sugar,  and  some  water  are 
added.  Ordinary  yeast  is  used  for  the  ferment  and  cow's 
milk  is  employed  in  preference  to  mare's  milk.  Holt 
gh'es  the  following  formula  for  the  domestic  manufac- 
ture of  koumyss: 

One  quart  of  fresh  milk,  half  an  ounce  of  sugar,  two 
ounces  of  water,  and  a  fresh  piece  of  yeast  cake  half  an 
inch  square,  are  put  in  wired  bottles  and  kept  at  a  tem- 
perature between  60°  and  70°  F.  for  one  week;  the  bottles 
are  shaken  five  or  six  times  a  day.  They  are  then  puf 
upon  tlie  ice  and  kept  ready  for  use. 

The  following  analy.scs  by  Konig  show  the  composition 
of  koumyss  under  the  different  conditions  under  which  it 
mav  be  made : 


Mare's  milk. 

Cow's  milk. 

Skimmed  milk. 

Fats 

1.46 

2.24 

1.47 

1.91 

.91 

.42 

91.29 

1.33 

2.66 

4.09 

1.14 

.55 

.43 

89.30 

2.89 

3.95 

1.38 

.82 

.53 

80.55 

Sugar 

Lactic  acid 

Salts 

Water 

The  term  "kephir"  or  "kefir"  was  formerly  used  for 
the  product  obtained  by  the  action  of  kefir  grains  on 
cow's  milk. 

jl/fflfeoon.— Matzoon  or  mazoum  is  a  thick,  partly  coag- 
ulated fluid,  resembling  cream  which  has  soured.  It  is 
made  by  the  action  of  a  ferment  imported  from  Armenia 
upon  cow's  milk.  On  warming,  it  settles  into  a  liquid 
whey  and  an  insoluble  curd.  The  milk  is  first  boiled  and 
then  allowed  to  ferment  with  the  matzoon  ferment  in  an 
open  vessel  kept  at  105°  F.  The  process  is  carried  for 
twelve  hours,  the  temperature  being  gradually  lowered 
to  70°  F.,  after  which  it  is  put  upon  the  ice.  It  will 
keep  under  proper  conditions  for  two  or  three  weeks.  It 
is  used  in  cases  of  the  same  kind  as  those  for  which 
koumyss  is  prescribed. 

The  composition  of  matzoon  as  given  by  Dadirrian  is 
as  follows : 


Per  cent. 

Proteids 3.48 

Fat 3.49 

Milk  sugar 3.68 

Laitlc  acid 90 


Per  cent. 
Alcohol     and     other 
products  ol  fermen- 
tation  0.13 

Mineral  matter 69 

Water ST  63 


PercenUige  Modijkation  of  Cow's  Milk.— The  idea  of 
modification  of  milk  according  to  definite  percentages  of 
fats,  sugar,  and  proteids  in  order  to  adapt  it  to  the  vary- 
ing requirements  of  infant  feeding  has  very  appropriately 
been  called  the  American  system  of  infant  feeding.  It 
was  in  this  country  that  it  really  had  its  inception,  and 
its  development  and  practical  application  have  been  un- 
der the  fostering  care  of  a  few  eminent  and  far-sighted 
American  ph3fsicians,  chief  of  whom  is  Dr.  Thomas  Mor- 
gan Rotch,  of  Boston,  whose  name  has  been  associated 
with  the  idea  more  closely  than  that  of  any  other  Ameri- 
can physician. 

The  essential  principle  underlying  this  system  is  the 
now  generally  accepted  fact  that  it  is  not  intolerance  for 
milk  as  a  whole  which  causes  so  much  disturbance  in  in- 
fants, but  an  incapacity  of  the  Individual  child  to  digest 
certain  ingredients  of  milk.  In  other  words,  there  is  a 
variable  ability  of  the  infant  to  digest  fats,  sugars,  and 
proteids,  giving  rise  to  what  may  be  spoken  of  as  fat  in- 
digestion, sugar  indigestion,  and  proteid  indigestion.  In 
one  child  it  may  be  the  fat  which  causes  the  trouble ;  in 
another,  the  sugar ;  in  still  another,  the  proteid  material ; 
while  in  a  fourth,  all  three  elements  may  be  at  fault. 
Obviously,  therefore,  the  ideal  system  must  provide  for 
percentages  of  fat,  sugar,  and  proteids  in  any  desired 
combination.  The  Meigs  milk  formula  devised  by  Ar- 
thur V.  Meigs  in  1883  recognized  in  a  limited  way  the 
importance  of  definite  percentage  combinations.  He 
started  on  the  basis  of  the  results  of  forty-three  analj'ses 
of  human  milk  and  found  the  composition  to  be  approxi- 
mately, fat  four  per  cent.,  sugar  seven  per  cent.,  and 
proteids  one  per  cent.  Then  he  wofked  out  the  formula 
by  which,  by  the  use  of  creams,  milk,  milk  sugar,  lime 
water,  and  water,  he  was  able  to  duplicate  the  composi- 
tion of  human  milk.  This  formula  corresponded  closely 
to  one  which  the  elder  Meigs  had  used  and  recommended 
in  a  long  and  successful  practice  among  infants. 

The  formula  of  Meigs  assumed  that  mother's  milk  was 
of  constant  quality  and  that,  therefore,  a  mixture  made 
to  correspond  to  it  in  its  pei'centage  composition  would 
satisfy  the  demands  of  infant  feeding.  We  know  now, 
however,  that  human  milk  is  of  very  variable  quality,  and 
in  practice  we  also  find  that  infants  require  very  different 
percentage  combinations,  according  to  their  age,  devtl- 
opment,  state  of  health,  and  many  other  conditions. 

The  scope  of  our  subject  limits  us  to  the  theory  of  per- 
centage modification  of  milk  and  the  practical  "methc ds 
of  obtaining  the  different  combinations  of  fat,  sugar,  and 
proteids.  The  practical  application  of  these  modifica- 
tions to  the  subject  of  infant  feeding  is  treated  in  its  ap- 
propriate place. 

The  earlier  methods  of  the  simple  dilution  of  wluile 
milk  with  varying  parts  of  water  has,  as  its  principle, 
the  reduction  of  the  proteids  to  a  proportion  similar  to 
that  which  occurs  in  human  milk.  'The  dilution,  how- 
ever, affects  the  fats  and  sugars  as  well ;  and  the  geneial 
effect  in  comparison  with  human  milk  is  seen  in  the  fol- 
lowing table : 


Fats. 

Sugar. 

Proteids. 

4.0 

1.33 

4.00 

4.. 50 
1.50 
7.00 

3  ,50 

Cow's  milk  diluted  1  to  2 

Human  milk 

1.16 
1.50 

Obviously,  simple  dilutions  of  whole  milk  with  water 
or  any  other  diluent,  caimot  sulBce  to  produce  a  milk  re- 
sembling mother's  milk. 

The  next  step  in  advance  was  the  dilution  of  creams 
with  water  and  the  addition  of  milk  sugar  to  make  up 
the  deficiency  of  that  constituent.  The  results  obtained 
by  this  method  may  be  illustrated  as  follows: 


Fats. 

Sugar. 

Proteid^. 

Cream 

12 
4 

4.30 
1.43 

3  30 

Cream  diluted  1  to  2 

1  10 

830 
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milk. 

Rlllk. 


In  this  way  fats  and  proteids  are  easily  obtained,  and 
tlie  amount  of  sugar  can  be  raised  to  any  desired  percon- 
tage  by  the  addition  of  dry  milk  sugar,  or  of  sugar  solu- 
tions of  varying  strengtli  in  place  of  the  water. 

The  question  here  presents  itself.  What'  are  the  limita- 
tions to  the  combinations  which  are  possible  under  the 
employment  of  this  method  of  diluting  creams?  As  the 
composition  of  cream  varies  according  to  the  percentages 
of  fat,  we  must  agree  on  a  fixed  standard  for  the  composi- 
tion of  the  materials  used.  It  is  fully  appreciated  that 
the  figures  given  below  do  not  accurately  represent  the 
analyses  of  all  varieties  of  cow's  milk,  and  tliat  therefore 
in  any  given  case  there  is  always  a  possible  ei-ror;  but 
unless  milk  is  analyzed  daily,  which  is  impracticable,  we 
have  no  alternative  but  to  adopt  an  average  standard  and 
let  that  be  the  basis  on  which  we  make  our  calculations. 
The  average  analysis,  therefore,  which  we  shall  use,  un- 
less otherwise  stated,  is  that  which  has  been  given  above, 
but  which  for  convenience  may  be  tabulated  as  follows : 


Fat-Jree  milk 

Whey 

Whole  milk 

Eight  per  cent,  cream  . . . 

Ten  per  cent,  cream 

Twelve  per  cent,  cream  . 
Sixteen  per  cent,  cream  . 
Twenty  per  cent,  cream . 


Fats. 


Trace. 
Trace. 
i 
8 
10 
13 
16 
20 


Sugar. 


4.60 
4.79 
4.50 
4.40 
4.30 
4.20 
4.05' 
3.90 


Proteids. 


3.60 
1.01) 
3.50 
3.40 
3.35 
3.30 
3,20 
3.10 


The  traces  of  fat  in  tlie  fat-free  milk  obtained  by  using 
the  lowest  eight  ounces  of  a  quart  jar  of  milk  after  set- 
ting eight  hours,  or  by  means  of  a  centrifugal  machiue 
properly  regulated,  and  the  traces  of  fat  In  whey  made 
from  fat-free  or  skim  milk,  as  shown  by  numerous  analy- 
ses at  the  Walker-Gordon  Laboratory,  rarely  exceed  0.05 
per  cent.,  and  can  therefore  be  excluded  in  our  calcula- 

'  TJie  following  table,  therefore,  shows  the  lowest  pos- 
sible proteids  which  may  be  obtained  with  fat  percen- 
tages In  our  mixtures  of  from  1  to  4,  m  which  creams 
of  from  8  to  20  per  cent,  fat  are  used; 
Eight-per  cent,  cream  gives  with 
Fat  one     per  cent,  lowest  possible  proteids  of 0.47 

"   t*'"  ".  "  "  "         "['.'.'.'.'..'.'.'.'.  ]'.2T 

"   three        ^  „  „  ..         ii  i  79 

"   four         '  

Tenper-cent.  cream  gives  with 
Fat  one  per  cent,  lowest  possible  proteids  of 0.38 

"   two       "  „  ..  I.         "     ".'.'.'.'.'.'.'.'..  l!00 

"   three      ^  „  „  11        •■  I.34 

"  lour 
Twelve-per-cent.  cream  gives  with 
Fatone    per, cent,  lowest  possible  proteids  of...........  O.OT 

"   two  [[  1.  •>  "         ""  83 

"   three       „  ..  ..  "         " '.'.'.'..'. 1.08 

fom- 


Sixteen-per-cent.  cream  gives  with 

■  Fat  one    per  cent,  lowest  possible  proteids  9f  ■;;;-;;;;;  O;^^ 

two      "  1.         "         "    •"..!!!!!!!!.    .eo 


three 
four 


Twenty-per-cent.  cream  gives  with 
Fat  one    per,cent.  lowest  possible  proteids  9'-  ;;;•;;;;;;  "l^f 

"    two         [^  „  »  "         "  46 

'•   three      .,  ..  »  "        •• 62 

T.  ■  „,,vious  from  the  above  table  that  m  simple  dilutions 
."  ''cm  we  are  Hmited  In  our  proteid  percentages.  To  get 
of  cream  wu  percentages  in  our  mixtures, 

'"^  C  use  roncentfated  creams.     To  get  high  proteids 
we  must  uhu  strength,  with  the  exception  of  eight- 

with  creams  ot  any  s^^^S^^,^^^^^^^  ^.^^  ^^  ^^^^^^^  ^^^.^^ 

''o  supplement  the  deficiency  of  proteids  obtained  from 

*^Sch*c?edHnueto  Thompson  S.  Westcott,  ofPhila- 

J  ,^^t    for  his  elaborate  monograph  on  the  scientific 

Kition  of  milk  which  was  published  in  Interna- 

^ZfrdCuZs.  October,  1900.     Taking  the  previous  for^ 

ffi  of  Taylor  and  those  of  Baner,  he  has  worked  out 


mathematical  formula  which  are  of  universal  application, 
and  has  established  the  principles  of  modification  on  a 
truly  scientific  basis. 

These  lormulaa  may  be  briefly  expressed  aa  follows. 
For  detail  the  reader  is  referred  to  the  original  mono- 
graph. 

F  =  prescribed  percentage  of  fat. 

S  =  prescribed  percentage  of  sugar. 

P  =  prescribed  percentage  of  proteids. 

C  =  total  quantity  of  cream  in  ounces. 

M  =  total  quantity  of  niilk  in  ounces. 

"W  =  total  quantity  of  water  in  ounces. 

L  =  total  quantity  of  dry  milk-sugar  in  ounces. 

Q  =  total  quantity  of  mixture. 

a  =  known  percentage  of  fat  in  cream. 

a'  =  known  percentage  of  fat  in  milk. 

b  =  known  percentage  of  proteids  in  cream. 

b '  =  known  percentage  of  proteids  in  milk. 

c  =  known  percentage  of  sugar  in  cream. 

c  '  =  known  percentage  of  sugar  in  milk. 

Since  the  actual  quantity  of  proteids  in  a,  percentage 
mixture  is  the  sura  of  the  quantities  of  proteids  contiib- 
uted  by  the  milk  and  cream;  and  again,  since  the  actuiil 
quantity  of  fat  is  the  sum  of  the  quantities  of  fat  conti-ili- 
uted  by  the  milk  and  the  cream,  the  following  funda- 
mental formulse  may  be  stated :  (1)  Q  X  P  =  b'M  -f  bC ; 
(2)  Q  X  P=a'M-|-aC. 

By  transposing,  we  may  get  value  for  M  in  equation 

OP  —  bC 

(1),  giving  M  =^ — ^, . 

If  this  value  of  M  is  substituted  in  equation  (2),  we 

liave,  by  transposition  and  collecting,  an  equation  which 

will  give  us  the  quantity  of  cream  to  be  used  in  any 

J    f         •      ,^,r      (Qb'F-  a'P) 
combination;  i.e.,  (3)  C  = rr         -    - 


In  the  same  way  by  finding  a 


—  a'  b 

value  for  M  in  equation 

(2)  instead  of  (1)  we  have  (4)  M  =  ^     ~ '^   . 

The  amount  of  sugar  in  a  given  mixture  is  that  con- 
tributed by  the  cream,  by  the  milk,  and  the  dry  sugar 
added.     This  may  be  expressed  in  the  following  formula : 

Qxs  _  <m;     cC     T 

100    "  "100  "*"  100  "^    ■ 

By  transposition,  we  obtain  the  value  of  L,  viz.,  (5) 
QS-c'M-f-cC 

^  ~  100 

The  amount  of  water  to  be  added  is  calculated  by  the 
following  formula :    (6)  W  =  Q  -  (C  +  M). 

Formula;  (3),  (4),  (5),  and  (6)  therefore  represent  the 
formula  necessary  for  obtaining  the  quantities  of  cream, 
milk,  sugar,  and  water  called  for  in  any  combination. 
They  are  of  universal  application,  the  values  for  the  dif- 
ferent letters  varying  according  to  the  strength  of  the 
ci'eams  and  milk  used. 

Example.  Let  us  suppose  that  we  wish  to  calculate 
for  twenty  ounces  of  4  per  cent,  fat,  7  per  cent  sugar, 
and  1.50  per  cent,  proteids,  using  16  per  cent,  cream  and 
whole  milk. 

Sixteen  per  cent.  (  Fat  =  a  Proteids  —  b  Sugar  =  c. 
cream  =  \         16  3.20  4.05 

,„i    1       -11         (Fat  =  a'     Proteids  =  b'     Sugar  =  c'. 

Whole  milk  =.|         4  3.50  4.50 

By  substituting  these  values  in  formulae  (3),  (4),  (5), 
and  (6),  we  obtain  the  following  result: 

,o^  n  ,ns      20(3.50x4-4x1.50)      160 

(3)  Cream  (C)  — 


ounces. 

(4)  Milk  (M) 
ounces. 


'    16  x  3.50  -  4  X  3.20         44 

(20x4)-  (16  X  3.63)  _  31.92 
4  ^-~T" 


=  :^  =  3,63 


5,48 


20  X  7  -  (4,50  X  5.48  -f  4.05X3.63) 


100 


:  1  ounce. 


(5)  Sugar  (L) 

100.64 

'     100    ' 

(6)  Water  (W)  =  20  -  (3.63+5,48)  =  10,89  ounces. 

If  we  so  contrive  as  to  obtain  all  our  fat  from  the 
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cream  and  use  fat-free  milk  in  place  of  whole  milk  to  ob- 
tain a  greater  percentage  of  proteids  than  that  contrib- 
uted by  the  cream,  we  simplify  our  formulae  and  the 
work  of  computation,  for  we  can  substitute  0  for  the  fat 
value  (a'  )of  the  milk  in  formulae  (3),  (4),  and  (5),  and  we 
get  the  following: 

Fo.'mula  (3)  becomes:  Cream  (C)=-^. 

Bi 

Formula  (4)  becomes:  Fat-free  milk  (M)  =  ^^  ~  ^^. 

,     ,^,  ,                  a          /Tx      QS-4.50(M+C). 
Formula  (5)  becomes:  Sugar  (L)  = r^ ■ 

The  formula  for  the  amount  of  water  to  be  added  re- 
mains the  same,  i.e. :    Water  (W)  =  Q  --(C  -j-  M). 

Westcott  has  also  prepared  formulae  by  which  one  may 
calculate  combinations  of  fats  and  sugars  with  different 
proportions  of  caseinogen  and  lactalbumin." 

For  purposes  of  convenience  in  the  management  of 
large  clinics  and  also  for  teaching,  the  writer  has  pre- 
pared the  following  table,  by  which  practically  all  the 
percentage  combinations  which  a  physician  is  likely  to 
use  in  practice  can  be  more  easil)'  and  quickly  calculated 
than  by  means  of  formulse,  which  to  some  minds  are  com- 
plicated and  difficult  to  understand.  It  is  so  arranged 
that  the  physician  may  exercise  a  choice  in  the  percentage 
of  cieams  to  be  used,  and  can  see  at  a  glance  what  combi- 
nations are  impossible  with  creams  of  different  strength. 
The  calculations  are  made  for  twenty-ounce  mixtures ;  for 
each  additional  five  ounces  it  is  only  necessary  to  multiply 
each  ingredient  by  one-quarter,  and  add  it  to  the  amount 
of  twenty  ounces.  The  percentage  of  lime  water  may 
be  increased  at  will  by  remembering  that  each  additional 
ounce  in  a  twenty-ounce  mixture  increases  the  alkalinity 
five  per  cent. ,  and  the  amount  of  lime  water  added  beyond 
what  is  given  in  the  table,  must  be  subtracted  from  the 
amount  of  water  used  as  a  diluent.  For  accuracy  the 
milk  sugar  should  be  dissolved  in  a  portion  of  water  and 
then  water  added  up  to  the  amount  called  for.  The 
amoimf  of  sugar  required  is  expressed  in  measures.  The 
nieasuie  is  a  small  tin  dipper  obtained  at  any  milk  labor- 
atory.    It  holds  just  three  and  three-eighths  drachms. 


W^iey  Cream  Mixtures.— Whey  cream  mixtures  may  be 
obtained  by  using  whey  as  a  diluent,  in  place  of  the 
boiled  water,  prc^terably  in  the  combinations  containing 
low  proteid  peicentages.  Each  two  ounces  of  whey 
replacing  an  equal  quantity  of  water  in  a  twenty-ounce 
mixture  will  raise  the  whey  proteid  percentage  0.10,  -and 
will  increase  the  sugar  percentage  0.50.  The  total  sugar 
percentage  is,  theiefore,  the  amount  contributed  by  the 
cream  and  fat-free  milk,  which  is  indicated  in  the  last 
column  of  the  table  above— plus  that  of  the  whey.  The 
amount  of  dry  sugar  which  must  be  added  to  make  the 
desired  final  sugar  percentage  can  be  easily  calculated 
by  reference  to  the  following  table ; 

Per  cent,  of 
sugar. 

One  measure  ot  dry  lactose  In  a  20-ounce  mixture  i?ives. .  2.00 

One-hall  measure  of  dry  lactose  in  a  20-ounce  mixture 
gives —  '  -00 

One-quarter  measure  of  dry  lactose  in  a  20-ounce  mix- 
ture gives 50 

(One  measure  is  approximately  one  level  tablespoontul.) 

Example.— U  in  formula  21  fourteen  ounces  of  whey 
are  added  in  place  of  the  same  quantity  of  water,  the 
whey  proteids  are  increased  0.70  per  cent.,  making  total 
proteids  of  1.30  per  cent.  The  sugar  contributed  by  the 
-cream  is  0.78;  that  by  the  whey  3.50— making  a  total  of 
4.38.  The  desired  percentage  of  sugar  is  6,  therefore  the 
balance  of  1.73  per  cent,  may  be  obtained  by  adding  a 
little  short  of  one  measure  of  sugar. 

Whey  should  be  made  of  fat-free  milk,  and  shoulci  be 
heated  to  150°  F.  (65°  C.)  before  it  is  added  to  the  cream 
mixture,  to  destroy  the  rennin  enzyme.  One  qhart  of 
fat-free  milk  will  yield  about  twenty-four  ounces  of 
whey. 

The  conditions  under  which  the  different  percentages 
of  creams  may  be  obtained  are  given  above  on  page  831. 

Milk  Liiboratories. — The  first  laboratory  in  the  work! 
for  the  exact  modification  of  milk  was  established  in  Bos- 
ton in  1891,  under  the  name  of  the  Walker-Gordon  Lab- 
oratory. Its  scientific  development  has  been  under  the 
fostering  care  of  Dr.  Thomas  Morgan  Rotch,  professor 
of  diseases  in  children  in  Harvard  University.     The  e\- 
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For  25-ounce  mixtures  multiply  the  amount  of  each  Ingredient  by  1)4 ;  for  30-ounce  mixtures,  by  IJ^ ; 
40-ounce  mixtures,  by  2;  for  45-ounce  mixtures,  by  2H. 

*  Combination  Impossible  with  strength  of  cream  indicated. 


for  35-ounce  mixtures,  by  1^ ;  for 
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tension  of  the  system  and  many  details  in  connection 
with  the  practical  management  of  the  laboratories  have 
been  accomplished  by  the  joint  efforts  of  Mr.  George  E. 
Gordon,  Mr.  G.  H.  Walker,  and  Mr.  J.  H.  Waterhousc. 

Eighteen  laboratories  have  now  been  established  in  dif- 
ferent parts  of  this  country,  in  Canada,  and  in  London. 

The  purpose  of  the  milk  laboratory  may  briefly  ibe 
stated  to  be  first,  to  insure  a  clean,  constant,  and  reliable 
milk  supply,  and  second,  to  provide  a  place  where  dif- 
ferent combinations  of  milk  may  be  put  up  according  to 
the  prescriptions  of  physicians,  with  accuracy  and  under 
such  conditions  of  cleanliness  and  asepsis  as  to  insure  the 
best  possible  food  for  infant  feeding.  Whole  milk  and 
creams  of  guaranteed  composition  are  also  provided,  with 
which  modification  at  home  may  be  carried  on  with  the 
minimum  chance  of  errors  in  calculations,  which  in  ordi- 
nary home  modification  of  milk  come  from  the  uncertain 
quality  of  the  milk  purchased,  in  the  great  majority  of 
cases,  from  unknown  or  unreliable  sources. 

The  milk  laboratory  is  to  the  physician  engaged  in  the 
feeding  of  infants  what  the  apothecary  is  to  the  thera- 
peutist. Details  as  to  the  nature  of  the  milk  laboratories 
and  their  use  will  be  found  in  the  article  on  Infants, 
Artificial  Feeding  of,  and  especially  in  Rotch's  "Pedia- 
triqp,"  1901.  Maynard  Ladd. 
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MILK  IN  RELATION  TO  PUBLIC  HEALTH:  MILK- 
BORNE  DISEASES.— In  view  of  the  dietetic  importance 
<if  milk  for  all  classes,  but  especially  for  infants,  inva- 
lids and  the  sick  and  convalescents,  it  is  perfectly  nat- 
ural tliat  much  study  should  have  been  given  to  this 
I'ondstuff  and  that  of  late  years  the  sanitarian  and  bac- 
+Prioloeist  should  have  found  it  a  profitable  field  for  re- 
search Indeed,  the  production  of  pure  milk  might  well 
he  considered  one  of  the  most  important  problems  which 
"nnfront  the  sanitarian.  Few  countries  until  recently 
have  deemed  it  necessary  to  do  more  than  prevent  adul- 
teration of  the  milk,  and  some  of  the  legislators  appear 
to  think  that  as  long  as  the  milk  has  not  been  skimmed, 
or  watered,  and  contains  the  standard  of  total  solids  and 
fats  we  need  not  worry  about  the  germs  we  eat  or  drink. 
This  may  136  a  pleasing  reflection  to  persons  who  do  not 
vnow  that  such  hydra-headed  diseases  as  scarlet  fever, 
dinhtheria,  and  cholera  infantum  have  been  disseminated 
■n  the  milk  supply,  that  typhoid-fever  epidemics  have 
lippn  thus  caused,  and  that  milk  may  be  the  vehicle  of 
the  fferms  of  tuberculosis  and  other  infectious  diseases 
and  morbific  agents.  Space  will  not  permit  to  do  more 
than  briefly  point  out  some  of  the  circumstances  under 
which  milk  may  be  the  cause  of  disease. 

1  Milk  which  is  Objectionable  by  Reason  of  Co- 
LOK,  Odor,  Taste,  and  Consistency. ^(ai)  Abnm-inally 
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Colored  Milk. — Fuchs  was  the  first  to  point  out  that  Uue 
milk  may  be  due  to  the  presence  of  chromogenic  micro- 
organisms, and  Neelson  and  Hueppe  proved  that  this 
was  caused  by  the  bacillus  cyanogenes,  which  may  even 
invade  the  udder  of  the  cow.  Mosler  and  Uflielmann  re- 
fer to  cases  of  gastro-intestinal  catarrh  produced  by  the 
consumption  of  such  milk.  A  uniform  blue  color  is  im- 
parted by  adulteration  with  water  and  certain  kinds  of 
cow's  feed,  and  by  some  drugs.  Yellow  milk  may  be 
due  to  the  addition  of  coloring  matter  such  an  annatto  or 
saifron  or  the  development  of  the  bacillus  synxanthus 
(SchrOtter),  but  may  also  be  caused  by  the  ingestion  of 
rhubarb  (Mosler).  Bed  milk  may  be  caused  by  rhubarb  or 
by  the  presence  of  the  bacillus  prodigiosus  or  of  the  spiril- 
lum rubrura,  or  by  the  admixture  of  blood,  especially 
when  the  milk  looks  streaky,  but  it  is  most  often  due  to 
giving  the  animals  madder  or  bedstraw  for  food.  Brown 
milk  may  be  due  to  the  presence  of  foreign  matter  or  the 
products  of  certain  fungi.  A  bluiah-i'ed  color  is  caused  by 
the  bacterium  lactis  erythrogenes  (Hueppe),  while  green 
milk  is  generally  the  result  of  an  excess  of  fat  and  incom- 
plete emulsiflcation,  sometimes  due  to  the  presence  of  the 
bacillus  fluorescens,  and  occasionally,  as  in  suppurative 
affections  of  the  udder,  to  the  presence  of  green  pus. 

(b)  Abnormal  Odm\  Taste,  and  Oonsistency. — This  may 
be  caused  by  the  character  of  the  food,  by  exposure  of  the 
milk  to  air  charged  with  foul  vapors,  or  by  the  presence 
of  foreign  matter.  The  odor  of  onions  is  imparted  when 
any  of  the  alia  are  eaten,  and  after  the  ingestion  of  even 
a  small  quantity  of  skunk  cabbage  the  milk  yields  the 
characteristic  odor.  The  consumption  of  turnips,  cab- 
bage, or  decaying  leaves  frequently  aSects  the  flavor  of 
the  milk.  Milk  is  said  to  acquire  a  bitter  taste  after  the 
ingestion  of  wormwood  or  when  the  animal  suffers  from 
disease  of  the  liver,  interfering  with  the  proper  elimina- 
tion of  the  biliary  acids  and  salts ;  but  it  is  most  frequently 
due  to  the  presence  of  certain  forms  of  bacteria,  gen- 
erally present  in  dark,  damp,  and  badly  ventilated  milk 
houses;  a  salty  milk  often  results  from  cattle  grazing 
upon  marshy  salt  grasses. 

Occasionally  we  see  a  stringy  or  filamentous  milk 
which  is  due  to  the  presence  of  certain  micrococci,  very 
generally  found  in  dirty  milk  pans  or  other  utensils; 
sometimes  the  milk  is  slimy,  and  several  species  of  bac- 
teria have  been  described  as  the  cause  of  this  condition ; 
chief  of  these  organisms  is  the  bacillus  lactis  viscosus, 
isolated  by  Adametz.  In  rare  instances  milk  presents  a 
soapy  taste,  which,  according  to  Weigmann,  is  due  to 
a  specific  bacillus.  It  is  needless  to  add  that  all  such  milk 
is  unfit  for  use. 

(o)  Oolostral  Milk  and  the  milk  yielded  for  from  ten  to  fif- 
teen days  before  calving  differ  in  composition  from  normal 
milk;  the  former  frequently  contains  blood  corpuscles 
from  the  vaginal  passages.  Dr.  Heisch  reports  the  case 
of  a  family  using  such  milk  who  were  attacked  with 
symptoms  resembling  severe  influenza,  with  high  fever 
and  great  soreness  of  the  inside  of  the  mouth,  throat,  and 
tongue,  which  were  covered  with  small  pustules.  The 
servants,  who  took  the  skimmed  milk  only,  remained 
unaffected.  According  to  Hohne,  milk  yielded  by  ani- 
mals a  few  days  before  calving  has  induced  diarrhoea  and 
colic  in  the  consumers.  For  these  reasons  it  has  been 
deemed  bdst  to  exclude  from  sale  the  milk  yielded  by  ani- 
mals fifteen  days  before  and  five  days  after  parturition. 

{d)  Milk  Sediments. — Every  consumer  of  milk  has 
doubtless  observed  the  presence  of  more  or  less  foreign 
matter  at  the  bottom  of  the  vessel  or  bottle  in  which 
it  is  kept;  indeed,  it  is  a  matter  of  such  common  oc- 
currence that  it  hardly  excites  our  attention,  and  many 
are  disposed  to  look  upon  it  as  a  matter  of  course.  Pro- 
fessor Soxhlet,  -of  Munich,  was  perhaps  the  first  to  point 
out  that  these  deposits  are  largely  made  up  of  excremen- 
titious  matter  from  the  cow,  which,  adhering  to  the  udder 
of  the  animal,  gained  access  to  the  bucket  during  the  act 
of  milking.  These  sediments  are  obtained  by  the  centri- 
fuge or  by  permitting  a  bottle  of  milk  to  stand  for  two 
hours;  then  siphon  off  half  of  the  top  milk  and  add  the 
same  quantity  of  distilled  water,  and  repeat  this  process 
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several  times  until  the  suspended  matter  remains  in  pure 
■water,  which  may  then  be  collected  on  filtering  papgr  and 
weighed  before  and  after  drying.  If  these  sediments  are 
subjected  to  microscopical  examination,  we  shall  find,  as 
shown  in  the  accompanying  microphotographs,  prepared 
by  Dr.  Gray,  of  the  Army  Medical  Museum,  that  they 
are  composed  of  epithelial  debris,  hairs  of  the  cow,  ex- 
crementitious  matter,  vegetable  fibres,  organic  and  inor- 
ganic dust  particles,  bacteria,  fungi,  and  spores  of  every 
description ;  fully  ninety  per  cent,  of  the  germs  are  fae- 
cal bacilli— all  of  which  is  not  only  disgusting,  but  ex- 
tremely suggestive  of  danger.  The  number  of  micro-or- 
ganisms in  such  milk  is  largely  increased,  and  while  there 
is  no  evidence  that  milk  of  this  description,  when  taken 
perfectly  fresh,  has  proved  injurious  t6  the  consumer,  we 
know  that  bacterial  development  and  consequent  decom- 
position are  materially  hastened  in  such  a  medium,  and 


In  1884  Vaughan  isolated  a  poison  found  in  poisonous 
cheese  and  called  it  tyrotoxicov;  in  November,  1885,  he 
found  the  same  substance  in  old  milk ;  in  June,  1886,  he 
demonstrated  its  presence  in  poisonous  ice  cream,  and  in 
milk  which  had  already  undergone  lactic-acid  fermenta- 
tion, and  he  called  attention  to  the  probable  relation  of  ty- 
rotoxicon  to  cholera  infantum  and  other  kindred  diseases. 
In  July,  1886,  he  found  this  poison  in  a  sample  of  milk 
which  had  evidently  caused  the  symptoms  of  cholera 
infantum  in  a  babe  seven  months  otage.  In  April,  1887, 
Dr.  Stanton,  the  health  officer  of  Cincinnati,  demon- 
strated tyrotoxicon  in  poisonous  cream  puffs. 

3.  Milk  may  be  Rendered  Unfit  fob  Use  by  Im- 
PROPEH  Food  and  Cake  op  the  Animal, — The  disease 
described  as  milk  sickness  or  trembles  by  some  American 
writers,  and  characterized  by  great  weakness,  constipa- 
tion, vomiting,  fetor  of  breath,  and  muscular  twitching. 
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FIGS.  3355  AND  3356.— Milk  Sediments. 


that  the  conversion  of  lactic  sugar  into  lactic  acid,  apart 
from  impairing  the  nutritive  value,  may  cause  gastro-in- 
testinal  disorders  in  delicate  infants. 

The  greatest  danger  from  milk  of  this  class  is  the  pos- 
sible presence  of  tjTotoxicon  and  other  toxins.  Professor 
Vaughan  believes  that  the  former  poison  is  developed  by 
the  growth  of  a  saprophytic  germ,  which  under  favorable 
conditions  multiplies  with  astonishing  rapidity.  The 
presence  of  the  very  fllth  referred  to,  a  sijmmer  heat,  and 
the  pernicious  habit  of  placing  the  milk  before  cooling  in 
covered  cans  or  bottles,  perhaps  dirty  besides,  constitute 
favorable  environments  for  the  development  of  this  poi- 
son. Fliigge  (ZeiUchrift  f.  Hygiene,  July,  1894)  found 
among  the  milk  bacteria,  especially  those  which  are 
liable  to  resist  the  temperature  of  boiling,  several  varie- 
ties capable  of  evolving  toxins.  The  views  of  Vaughan, 
Booker,  JefiEries,  Escherich,  Baginsky,  and  others  on  the 
relation  of  saprophytic  germs  and  toxins  to  cholera  in- 
fantum and  the  summer  diarrhoeas  in  bottle-fed  children 
are  gaining  ground  and  will  doubtless  lead  to  a  great  re- 
form in  the  management  of  dairies. 

Cases  of  poisoning  by  milk  and  ice  cream  were  reported, 
long  before  we  knew  the  nature  of  this  poison,  by  Has- 
chek,  Hagner,  Cameron,  Barrucl,  Orfila,  Marjolini,  Bon- 
orden,  Hasset,  Schroff,  and  others;  the  symptoms  in 
these  cases  being  nausea,  vomiting,  dryness  and  a  sense 
of  constriction  of  the  throat,  vertigo,  colic,  and  purging, 
with  a  tendency  in  some  cases  to  collapse,  in  others  to 
numbness  of  the  extremities  and  stupor. 
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is  believed  to  be  due  to  cows  feeding  on  Rhus  toxicoden- 
dron. Cases  of  diarrhcEa,  and  even  severe  forms  of 
gastro-enteritis,  have  been  traced  by  Sonnenberger,  Ratti, 
and  Mackay  to  the  milk  of  cows  and  goats  feeding  upon 
meadow  saffron  and  euphorbiaceous  plants.  The  milk 
of  animals  fed  on  carrots,  turnip  tops,  and  the  common 
artichoke,  and  often  that  which  is  yielded  after  they 
have  been  turned  out  to  pasture  for  the  first  time  in  the 
spring,  is  changed  in  an  unaccountable  manner,  and  has 
frequently  caused  vomiting,  abdominal  pains,  and  diar- 
rhcea  in  liand-fed  children.  Among  the  meadow  plants, 
apart  from  species  of  Euphorbia  and  Ranunculus,  Huse- 
mann  regards  the  Gratiola  officinalis,  .iEthusa  cynapium, 
or  fool's  parsley,  Cytisus  ramentaceus,  and  different  vari- 
eties of  sorrel  and  mushrooms,  as  being  especially  objec- 
tionable. 

The  milk  of  swill-fed  animals  has  often  a  peculiar  taste 
and  odor,  and  is  said  to  cause  hyperacidity  of  the  urine 
and  consequent  eczema.  M.  Toussaint  called  attention 
to  the  fact  that  in  the  district  of  Argenteuil  deaths  from 
gastro-intestinal  diseases  have  increased  in  frequency 
among  bottle-fed  children  since  the  establishment  of  a 
large  distillery,  the  cows  being  fed  on  bi'ewers'  grain 
and  other  distillery  products,  and  the  milk  presenting  an 
acid  reaction.  But  this  acidity  is  by  no  means  constant, 
as  Uffelmann  and  Ohlsen  have  often  found  it  alkaline. 

Ostertag  states  that  the  milk  of  animals  fed  with  ex- 
pressed sugar  beets  is  destructive  to  calves  on  account  of 
the  excess  of  potassium,  and  hence  objectionable  for 
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human  consumption.  Bollinger  reports  injurious  effects 
from  castor-oil  cakes,  and  Schmidt  MuWlieim  attributes 
diarrhceal  attaclis  to  the  admixture  of  wild  mustard  in 
the  rape-seed-oil  calies  fed  to  cows. 

3.  Milk  may  Acquikb  Injurious  Properties  witii.e 
the  animaiis  are  beikg  treated  with  strong  reme- 
DIAL Agents  which  auk  Excreted  in  the  Milk. — 
This  is  true  of  the  following  substances :  arsenic,  lead, 
iodine,  copper,  mercury,  tartar  emetic,  carbolic  acid, 
opium  and  morphine,  colcliicum,  and  euphorbium.  Dr. 
James  Law  reports  an  extensive  outbreak  of  ergot- 
ism among  animals,  affecting  also  calves,  presumably 
through  the  milk ;  and  Baum  refers  to  salicylic  acid,  atro- 
pine, veratrum,  stryclmine,  croton  oil,  aloes,  senna,  and 
turpentine  as  likely  to  affect  the  milk.  The  remedy  is 
obvious ;  animals  which  are  being  treated  with  medica- 
ments for  any  cause  cannot  produce  a  pure  or  sound  milk 
and  should  be  excluded. 

Tenoinons  Poison  in  Milk.  —  Dr.  Francis  reports  a 
remarkable  case  of  this  kind,  the  detail.a  of  which  were 
furnished  him  by  Dr.  Payrer,  of  Eastern  Bengal,  and 
which  indicate  that  the  milk  of  an  animal  bitten  in  the 
udder  by  a  poisonous  serpent  will  convey  the  venom. 

4.  Milk  Itself  may  be  Morbific  as  the  Product  of 
a  Diseased  Animal. — (a)  Inflammatory  Conditions  of  tJie 
Udder  and  Teats  (Garget). — There  is  an  abundance  of  evi- 
dence to  show  that  cows  frequently  suffer  from  various 
degrees  of  mammitis  and  other  septic  processes  of  this 
secreting  organ.  It  is  obvious  that  the  character  and  com- 
position of  the  milk  in  such  instances  are  changed,  and, 
apart  from  the  disgusting  admixture  of  pus,  it  may  prove 
dangerous  by  the  transmission  of  septic  germs,  such  as 
the  various  forms  of  streptococci  and  staphylococci, 
which  have  actually  been  demonstrated  in  such  milk  by 
Kruger,  Nocard  and  MoUerau,  Kitt,  Bang,  and  others ; 
and,  besides,  we  know  from  LSffier's  experiments  that 
milk  also  offers  a  suitable  culture  medium  for  such 
germs. 

Dr.  James  Niven,  health  officer  of  Manchester,  describes 
in  the  London  Lancet,  January  19th,  1895,  p.  145,  an 
epidemic  affecting  one  hundred  and  sixty  consumers  of  a 
particular  milk  supply,  with  symptoms  of  diarrhoea,  sick- 
ness, and  abdominal  pains.  The  milk  had  an  odor  resem- 
bling that  of  sweet  pus,  and  examination  revealed  the 
presence  of  streptococci  and  a  microbe  having  the  char- 
acters of  the  bacillus  coli  communis.  A  searching  in- 
Qulrv  at  the  farm  resulted  in  the  admission  of  the  farmer 
that"  he  had  sold  a  cow  on  November  8th  because  she 
was  suffering  with  garget,  and  that  her  milk  had  been 
mixed  with  the  other  supply.  A  similar  milk  infection 
was  reported  bv  Dr.  Boxall,  in  the  London  Lancet. 

As  a  matter  "of  fact,  many  of  the  epidemics  ot  scarlet 
fever  diphtheria,  and  follicular  tonsillitis  in  Great  Britain 
have  'been  attributed  to  a  milk  supply  from  animals  suf- 
ferinff  with  local  affections  of  the  teats  and  udder.  Thus, 
for  instance  in  November  and  December,  1885,  an 
enidemic  appeared  at  Marylebone,  St.  Pancras,  and 
Hamnstead,  which  Mr.  W.  H.  Power,  the  sanitary  in- 
snector  traced  to  a  particular  milk  farm  at  Hendon,  but 
could  discover  no  sign  of  scarlet  fever  at  or  near  the 
dairv  Upon  examination  of  the  cows  some  of  them 
were  suffering  from  an  ulcerative  disease  of  the  teats  and 
udders-  and  from  various  other  circumstances  he  inclined 
to  the  belief  of  the  bovine  origin  of  this  disease.  In  1869 
Dr  J  Pagan  described  a  case  of  pseudomembranous  sto- 
matitis produced  by  the  milk  of  a  cow  with  inflamed  ud- 
der On  inquiry  Dr.  Pagan  was  informed  by  the  mother 
that  for  some  time  past  she  had  noticed  a  sediment  of  a 
dirtv  appearance  in  the  bottom  of  the  vessel.  Microsco- 
nical  examination  of  this  sediment  revealed  corpuscles 
of  both  pus  and  blood,  and  on  making  further  inquiry  it 
was  found  that  the  cow  had  suffered  from  inflammation 
of  the  udder,  which  had  at  the  time  formed  an  abscess. 
In  addition  to  Klein's  testimony  as  to  the  presence  of  a 
streptococcus  in  these  cases,  Prudden  reports  twenty- 
four  cases  of  diphtheria,  in  which  in  all  but  two  he  de- 
monstrated a  streptococcus,  probably  identical  with  the 
streptococcus  pyogenes  and  streptococcus  erysipelatis. 


Baginsky  (Berliner  /din.  Wochensdirift,  1893,  No.  9,  p. 
183)  reports  that  of  154  cases  of  diphtheria  treated  under 
his  supervision,  in  118  cases  LOffler's  bacillus  was  pres- 
ent, while  in  the  remaining  86  only  cocci  (staphylococci 
and  streptococci)  could  be  demonstrated.  Guillebeau 
(Laiidw.  Jahrh.  Schweiz,  1893,  p.  37)  made  an  examination 
of  the  milk  of  seventy -six  cows  suffering  from  udder  in- 
fla,mmation .  In  all  cases  lie  found  the  milk  contaminated 
with  pyogenic  germs,  and  experiments  convinced  him  that 
they  were  pathogenic  in  so  far  as  they  produced  similar 
inflammation  when  inoculated  in  healthy  animals.  Ada- 
met  z.  Mace,  and  Hueppe  observed  several  kinds  of  pus- 
producing  germs  under  similar  conditions,  which  multi- 
plied to  such  an  extent  in  tlie  milk  that  the  gases  caused 
the  cheese  to  "heave."  When  we  further  consider  that 
toxins  may  and  do  produce  a  scarlatinous  exanthem,  we 
feel  warranted  in  declaring  that  in  all  the  epidemics  of 
scarlet  fever  and  diphtheria  which  were  traced  to  milk 
from  cows  suffering  with  some  inflammatory  lesions  of 
the  udder  or  from  puerperal  fever,  we  have  typical  in- 
stances of  a  streptococcus  and  staphylococcus  infection. 
These  views  were  presented  by  the  writer  as  early  as 
1895,  and  in  August,  1897,  Grey  Edwards  in  the  British 
Medical  Journal,  vol.  ii.,  pp.  340-841,  published  cases  of 
follicular  tonsillitis,  in  which  the  staphylococcus  pyo- 
genes aureus  and  albus  and  the  streptococcus  pyogenes 
(short  form)  were  not  only  found  by  Severn,  director 
of  a  Loudon  Pathological  Laboratory,  in  the  suspected 
milk,  and  in  the  milk  of  a  particular  diseased  cow,  but 
also  in  the  sweepings  (culture)  from  the  throat  of  the  pa- 
tient, and  it  will  often  be  impossible  to  differentiate  clini- 
cally such  attacks  from  true  diphtheria  and  scarlet  fever. 
There  is  no  proof  that  there  is  a  disease  in  the  cow  which 
is  communicable  as  scarlet  fever  or  diphtheria  to  man, 
but  when  we  consider  the  almost  total  absence  of  scarlet 
fever  in  countries  lilte  Japan,  where  milk  is  seldom  used 
except  as  a  medicine,  the  question  should  not  be  regarded 
as  definitely  disposed  of,  but  is  one  that  merits  the  most 
searching  investigation  by  pathologists  and  bacteriolo- 
gists of  both  medical  and  veterinary  schools. 

(V)  Fever,  Especially  Puerperal  and  Other  Septic  Fevers. 
— The  milk  of  animals  suffering  from  febrile  diseases  is 
unfit  for  use.  This  is  especially  true  of  the  puerperal 
and  other  septic  fevers,  in  which  Karlinski,  Escherich, 
Longard,  and  Adametz  have  demonstrated  the  presence 
of  the  micrococcus  pyogenes  aureus  in  milk,  the  last- 
named  author  in  a  sample  which  had  induced  vomiting 
and  diarrhoea.  There  is  reason  for  believing  that  the 
germs  of  septicaemia  neonatorum  are  in  many  instances 
conveyed  in  the  milk,  since  Escherich,  who  examined 
thirteen  specimens  of  milk  from  mothers  suffering  from 
puerperal  fever,  found  the  pyogenic  germs  in  twelve, 
and  Karlinski  not  only  demonstrated  the  staphylococci 
in  the  milk  of  the  mother,  but  also  in  the  blood  and  in- 
testinal coiitents  of  the  infected  infant. 

(c)  Oastro-enteric  Diseases. — It  has  long  been  held  that 
the  milk  of  cows  suffering  from  digestive  derangements 
is  of  an  abnormal  character,  and,  according  to  Siedam- 
grotzky,  Prohner,  and  Brauer,  it  is  usually  quite  watery, 
of  a  bitter  taste,  and  generally  coagulates  within  from  six 
to  eight  hours  after  milking,  with  the  formation  of  very 
little  acid,  so-called  "sweet  curdling."  When  we  re- 
member that  if  nursing  mothers  indulge  freely  in  fresh 
fruit  and  green  vegetables  their  milk  is  apt  to  gripe  and 
purge  their  infants,  we  can  appreciate  how  cow's  milk, 
under  the  above  circumstances,  may  produce  mischief. 

(d)  Acute  Specific  E^iteritis.— 'Professor  Gaffky  has  re- 
ported several  cases  with  symptoms  of  nausea,  vomiting, 
diarrhoea,  and  mental  confusion,  which  he  traced  to  the 
milk  of  an  anima'l  suffering  from  this  disease,  and  demon- 
strated a  characteristic  organism  in  the  animal  as  well  as 
in  his  human  patients.  He  also  referred  to  Professor 
Husemann's  report  of  an  epidemic  of  gas tro -enteritis 
which  prevailed  in  1888  at  Christiania,  and  which  within 
three  weeks  affected  over  six  thousand  persons,  while 
sparing  infants  at  the  breast. 

(«)  Foot-and-Mouth  JJisease  (Eczema  Epizootica). — The 
milk  from  animals  suffering  from  this  disease  is  unfit  for 
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use,  and  many  epidemics  of  stomatitis  aphthosa  or  aph- 
thous fever  have  been  reported.  According  to  Dr. 
Salmon,  of  the  Bureau  of  Animal  Industry,  this  epizootic 
does  not  now  prevail  in  the  United  States,  the  last  cases 
having  occurred  in  Maine  some  years  ago.  There  is,  of 
course,  danger  from  a  return  of  the  disease  at  any  time ; 
it  annually  affects  about  ten  per  cent,  of  the  cattle  in 
Europe. 

Mr.  E.  Hart  described  an  epidemic  at  Aberdeen,  v^hich 
affected  about  three  hundred  persons  with  rigors,  fever, 
tonsillar  enlargement,  and  swollen  cervical  glands.  The 
boys  at  the  reformatory  school,  whence  the  milk  came,  re- 
ceiving only  skimmed  milk,  entirely  escaped.  The  water 
supply  of  the  dairy  vyas  bad,  but  no  explanation  of  the 
epidemic  was  given.  The  symptoms  resembled  the  out- 
break at  Dover  in  1884,  which  affected  in  one  week  two 
hundred  and  five  cases,  all  supplied  with  milk  from  one 
dairy,  the  cows  at  one  of  the  farms  suffering  from  foot- 
and-mouth  disease.  Baum  refers  to  a  number  of  in- 
stances in  which  the  infection  was  convej'ed  in  the  milk. 

(/)  Gowpox. — Dr.  J.  M.  Cotterill  read,  before  the  Med- 
ico-Chirurgical  Society  of  Edinburgh,  a  paper  in  which  he 
gave  the  history  of  two  epidemics  of  sore  throat  which 
occurred  at  Fettes  College.  The  first  began  in  October, 
1886,  and  comprised  fifty  cases;  the  second  occurred  a 
year  later,  and  comprised  eighty -four  cases.  The  symp- 
toms of  the  disease  were  as  follows :  When  first  seen  the 
patients  (all  boys)  were  generally  out  of  sorts,  complain- 
ing of  headache,  want  of  appetite,  and  lassitude;  occa- 
sionally there  was  sickness  or  nose  bleeding;  in  most 
cases  a  furred  tongue,  foul  breath,  and  other  symptoms 
of  gastric  disturbances  were  present.  The  tonsils  and 
posterior  wall  of  the  pharj'nx  were  bright  red,  with  con- 
siderable swelling  of  the  mucous  membrane.  The  uvula 
and  soft  palate  were  also  congested,  hut  in  no  case  was 
there  any  membranous  deposit  on  these  parts.  Upon 
the  tonsils  and  walls  of  the  pliarynx,  however,  there  were 
always  follicular  exudations,  and  sometimes  a  consider- 
able patch  of  deposit  on  the  tonsils,  which  were  often 
much  swollen  and  deeply  fissured.  These  patches  could 
always  be  easily  removed.  Albuminuria  was  very  fre- 
quent. The  disease  usually  lasted  about  seven  days  in 
its  acute  stage.  A  peculiar  symptom  was  the  implication 
of  the  uppermost  of  the  chain  of  lymphatic  glands  be- 
hind the  sterno-mastoid.  This  always  happened  several 
days  after  convalescence  had  commenced.  There  would 
be  a  large  brawny  swelling  in  the  neck,  which  in  every 
case  subsided  slowly,  without  suppuration.  Meantime 
the  cows  had  been  inspected  by  Professor  Williams,  and 
two  of  them  had  been  certified  to  be  suffering  from  variola 
vaccina  in  its  later  stages. 

{g)  Anthrax. — The  milk  of  animals  infected  with  an- 
thrax is  unfit  for  use,  because  Feser,  Manotzkoff,  Nocaid, 
and  others  have  actually  demonstrated  the  bacillus 
anthracis  in  the  milk,  and  if  infection  has  not  more 
frequently  taken  place  it  is  because  the  secretion  is  ar- 
rested in  the  very  first  stage  of  the  disease.  Heusinger, 
however,  refers  to  an  instance  which  occurred  in  the 
daughter  of  a  plantation  owner,  in  1795,  at  Barbadoes, 
who  drank  one  morning  most  of  the  milk  from  a  cow 
suffering  with  anthrax.  Four  days  afterward  the  cliild 
presented  symptoms  of  the  disease.  A  carbuncle  also 
appeared  on  the  left  arm.  The  direct  transmission 
through  the  milk,  although  probable,  has  not  been 
proven;  still  there  can  be  no  question  as  to  the  objec- 
tionable character  of  the  milk. 

(A)  Pleuropneumonia. — It  is  claimed  tliat  the  milk  of 
animals  suffering  from  this  disease  may  convey  the 
germs,  and  Lecuyer,  Schilppel,  Jilrgensen,  and  others 
have  actually  reported  a  number  of  transmissions,  but 
the  question  is  by  no  means  settled.  Fortunately,  the 
disease  has  been  stamped  out  in  the  United  States ;  at 
least  Dr.  Salmon  informs  me  that  not  a  single  case  has 
been  reported  for  some  years. 

(»)  Rabies  and  Tetanus. — In  olden  times  the  consump- 
tion of  milk  from  rabid  cows  was  regarded  as  dangerous, 
and  Faber  refers  to  a  few  instances  of  transmission  of  the 
disease  in  human  milk,  which  all  date  back  to  the  last 


century.  Feeding  experiments  have  proved  in  the  ma- 
jority of  instances  negative,  and  Hertwig,  Bollinger, 
Reder,  FrOhner,  and  others  conclude  from  them  that  there 
was  no  danger  from  this  source.  Since  Pasteur  pointed 
out,  however,  that  the  mammary  glands  were  among  the 
organs  selected  for  the  deposition  of  the  virus,  there  has 
been  a  renewed  interest  in  the  subject,  and  Nocard  has 
experimentally  proven  that  the  virus  may  be  conveyed  in 
the  milk.  Burdach  also  determined,  in  the  Pasteur  Insti- 
tute, that  the  milk  of  a  woman  bitten  by  a  rabid  wolf 
proved  infectious  to  rabbits  and  guinea-pigs,  but  was 
quite  harmless  to  the  child.  This  question  remains  un- 
settled, as  the  accidental  admixture  of  virus  outside  of 
the  body  in  the  Pasteur  Institute  is  not  excluded ;  but  all 
authors  agree  that  cows  may  suffer  from  hydrophobia, 
and  that  the  milk  should  not  be  used.  It  is  not  improb- 
able that  the  milk  of  animals  suffering  from  tetanus  con- 
tains some  of  the  specific  bacterial  products,  but  it  seems 
almost  inconceivable  that  animals  suffering  from  these 
affections  should  be  milked  at  all. 

(j)  Tuberculosis. — While  it  is  possible  for  milk  to  be 
contaminated  with  the  sputum  of  tuberculous  matter  of 
consumptives,  we  are  considering  here  the  transmission 
of  the  germs  from  the  animal  toman  through  the  medium 
of  milk.  When  it  is  remembered  that  one-seventh  of  all 
the  deaths  are  due  to  tuberculosis,  and  that  the  identity 
of  bovine  and  human  tuberculosis  has  been  a  source  of 
contention  for  years,  we  need  not  wonder  that  much  at- 
tention has  been  given  to  the  study  of  milk  from  tuber- 
culous cows.  Dr.  H.  C.  Ernst  presents  evidence  from 
thirty-nine  veterinarians  representing  seventeen  States, 
most  of  them  reporting  for  one  year  only,  which  indi- 
cates that  there  were  549  cases  of  tuberculosis  and  242 
suspicious  cases,  a  total  of  791  among  165  herds,  repre- 
senting about  three  thousand  animals,  i.e.,  18  percent, 
of  positively  tuberculous  animals  and  over  8  per  cent,  of 
suspicious  cases,  a  total  of  about  26  per  cent.  According, 
to  Dr.  Salmon  it  has  been  proved  tliat  in  some  countries 
from  40  to  50  per  cent,  of  all  cows  have  tuberculosis.  In 
the  United  States  the  proportion  is  very  much  less,  being 
probably  not  over  5  per  cent,  in  our  worst  affected  States. 
Yet  there  are  many  herds  here  as  badly  affected  as  the 
worst  herds  of  Europe.  The  possibility  of  the  presence 
of  tubercle  bacilli  in  the  milk  of  animals  was  pointed  out 
first  by  Virchow  and  by  Koch  as  earlj'  as  1882,  and  sub- 
sequently the  bacilli  have  been  demonstrated  by  Bang, 
Johne,  Bollinger,  Ernst,  Woodhead,  MacFadyan,  and 
many  others,  in  the  milk  of  animals  in  which  the  udder 
was  also  the  seat  of  lesion,  and  for  some  time  it  was 
doubted  whether  the  milk  from  a  cow  is  virulent  unless 
the  udder  is  the  seat  of  the  tuberculous  deposits.  In 
1893,  Theobald  Smith  from  a  number  of  experimental 
observations  finds  that  tubercle  bacilli  may  be  present  in 
the  milk  of  tuberculous  cows  when  the  udder,  so  far  as 
the  naked  eye  could  tell,  contained  no  foci  of  disease,  and 
the  result  presented  by  Ernst  in  his  report  on  the  infec- 
tiousness of  milk  appears  fully  to  justify  the  conclusion 
reached  by  him  in  1889  that  the  milk  from  cows  affected 
with  tuberculosis  in  any  part  of  the  body  may  contain 
the  virus  of  the  disease.  These  conclusions  are  moreover 
supported  by  the  investigations  of  Bang,  Bollinger, 
Adami,  May,  Delepine,  Stein,  Rabinowitsh,  Kempner, 
and  Hirschberger,  the  latter  being  also  the  first  to  point 
out  that  the  inoculation  expeiiments  are  the  more  certain 
guide  as  to  whether  the  milk  is  infectious  or  not,  as  he 
obtained  positive  results  from  milk  of  undoubted  tuber- 
culous animals,  in  which  he  was  unable,  however,  to  de- 
monstrate the  presence  of  tubercle  bacilli.  The  general 
results  of  inoculation  experiments  would  seem  to  indicate 
that  the  infectious  qualities  are  greatest  with  milk  from 
animals  with  udder  lesions,  and  next  from  those  affected 
with  general  tuberculosis.  The  feeding  experiments  of 
Bang,  Bollinger,  Klebs,  Ernst,  Baumgarten,  Fisher,  We- 
sener,  and  others,  with  tuberculous  milk  proved  infec- 
tious in  about  forty-five  to  fifty  per  cent,  of  the  cases. 
When  we  recall  the  fact  that  the  last  three  observers  in 
their  feeding  experiments  were  especially  impressed  with 
the  resulting  tuberculous  lesions  of  the  intestinal  mu- 
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cosa,  mesenteric  glands,  and  liver ;  when  we  next  consider 
the  large  moi'tality  of  children  under  five  years  from  pri- 
mary tuberculous  ulceration  of  the  intestines,  tuberculous 
peritonitis  and  tabes  mesenterica,  and  the  fact  that  the 
food  of  these  children  consists  largely  of  unboiled  milk, 
the  chain  of  evidence  seems  wellnigh  complete,  but  has 
been  materially  strengthened  by  a  number  of  clinical 
cases. 

Professor  Klencke,  in  an  excellent  little  work  published 
at  Leipsic,  in  1846,  gives  the  clinical  history  of  sixteen 
children  who  had  been  fed  with  milk  from  "  scrofulous 
tuberculous"  cows,  and  all  point  to  tuberculosis  of  the 
intestines,  glands,  skin,  or  bone.  In  three  of  the  intes- 
tinal disorders,  he  refers  to  the  presence  of  indurated 
mesenteric  glands.  In  this  connection,  the  writer  can 
hardly  resist  the  conclusion  that  the  difference  in  degree 
of  virulence  observed  in  the  various  tuberculous  manifes- 
tations is  perhaps  not  always  attributable  to  the  condition 
of  the  host,  but  may  possibly  be  due  to  an  attenuated 
character  of  the  tubercle  bacilli.  Whether  or  not  the 
German  habit  of  boiling  the  milk,  or  adding  boiling  wa- 
ter, or  the  action  of  the  gastric  juice  modifies  the  viru- 
lence of  the  bacilli,  as  shown  by  the  slower  forms  of 
tuberculosis,  remains  to  be  seen ;  but  in  the  feeding  ex- 
periments with  raw  and  boiled  milk,  of  Bollinger  in  1878, 
and  Bang  in  1890,  a  marked  difference  in  the  resulting 
lesions  may  be  noticed. 

Dr.  Ernst's  clinical  inquiry  on  the  transmission  of  bo- 
vine tuberculosis  revealed  the  following  facts:  Among 
1,013  replies  from  physicians,  895  were  negative,  8  re- 
ported cases  of  infection  of  a  child  by  the  mother,  11  re- 
ported cases  of  infection  by  cow's  milk,  and  16  reported 
suspicious  cases.  The  veterinarians  gave  much  more 
strildng  evidence,  since  among  34  replies  14  reported 
positive  and  9  suspicious  cases.  The  positive^  replies 
quoted  by  Dr.  Ernst  are  not  such  as  will  be"  considered 
conclusive  evidence  by  pathologists  and  really  lack 
scientific  accuracy. 

Johne,  Hermsdorf,  Leonhard,  Demme,  Sonntag,  Meyer- 
hoff,  Stang,  SchOngen,  Uffelmann,  Brouardel,  Ollivier, 
and  others  have  reported  instances  of  transmission  in 
which  all  other  causes  could  be  reasonably  excluded. 
The  entire  subject  still  requires  careful  consideration, 
and  the  work  of  Klencke,  who  as  early  as  1846  described 
the  condition  of  the  patients,  the  cows  supplying  the 
milk  and. the  post-mortem  appearances,  should  serve  as 
an  example  for  investigators  in  this  field. 

5  Milk  mat  Acquire  Infective  Properties  After 
IT  Leaves  the  Udder  of  the  Animal.— Numerous  in- 
stances have  been  observed  in  which  outbreaks  of  typhoid 
fever  scarlet  fever,  and  diphtheria,  by  their  sudden  and 
exnlosive  character,  affecting  famihes  living  in  streets 
and  localities  supplied  by  the  same  milkman,  naturally 
nointed  to  the  milk  supply  as  a  common  cause.  Dr. 
Michael  Taylor,  however,  was  the  first  physician  (m 
1857)  to  point  out  definitely  that  cow's  milk  might  serve 
as  the  medium  of  spreading  typhoid  fever  from  a  dairy 
where  the  disease  prevailed.  In  1867  he  also  showed 
that  scarlet  fever  might  be  distributed  in  the  same  way. 
Tn  1877  Ml'  Jacob  traced  a  diphtheria  epidemic  at  Sutton 
to  the  milk  supply,  and  in  1873  Macnamera  traced  an  out- 
break of  cholera  at  Calcutta  to  an  infected  dairy.  These 
facts  could  not  fail  to  sharpen  the  powers  of  observation 
in  others  and  in  consequence  similar  outbreaks  were  more 
freauentiy  reported,  so  that  Mr.  E.  Hart,  the  editor  of 
ty,^ British  Medical  Journal,  was  enabled  to  present  to 
the  International  Medical  Congress,  held  in  London  in 
1881  the  history  of  50  outbreaks  of  typhoid  fever,  15 
of  scarlet  fever,  and  7  of  diphtheria,  all  ti-aceable  to 
the  milk  supply.  In  a  similar  communication  made 
before  the  International  Medical  Congress  at  Paris,  in 
1900  the  writer  presented  his  conclusions  based  upon 
the  tabulated  histories  of  330  outbreaks  of  infectious  dis- 
eases spread  through  the  milk  supply ;  these  outbreaks 
consist  of  195  epidemics  of  typhoid  fever,  99  epidemics 
of  scarlet  fever,  and  36  epidemics  of  diphtheria. 

It  has  been  demonstrated  by  numerous  bacteriologists 
that  disease  germs  may  not  only  survive,  but  in  many  in- 


stances actually  proliferate  in  the  milk ;  and  it  is  not  a 
difficult  matter  to  point  out  the  many  ways  by  which 
these  germs  gain  access,  especially  when  some  of  the  em- 
ployees are  also  engaged  in  nursing  the  sick,  or  are  suf- 
fering themselves  from  some  mild  infection  while  contin- 
uing their  duties,  or  are  convalescent  from  the  disease. 
It  is  quite  conceivable  how  animals  wading  in  filth  and 
sewage-polluted  water  may  infect  the  udder  with  the 
germs  of  typhoid  fever  and  through  it  the  milk.  We 
can  also  appreciate  how  infected  water  may  convey  the 
germs  by  washing  the  utensils  or  by  deliberate  adulter- 
ations. Infection  may  also  take  place  through  the 
agency  of  scrubbing-brushes,  dishcloths,  exposure  to  in- 
fected air,  and  the  agency  of  flies. 

(a)  Typhoid  Fever.— Oi  the  195  epidemics  of  typhoid 
fever  tabulated  by  me,  there  is  evidence,  in  148,  of  the 
disease  having  prevailed  at  the  farm  or  dairy.  In  67  in- 
stances the  infection  probably  reached  the  milk  by  per- 
colation of  the  germs  into  the  well-water  with  which  the 
utensils  were  washed ;  in  16  of  these  the  intentional  dilu- 
tion with  water  is  a  matter  of  evidence.  In  3  instances 
the  bacillus  coll  communis  and  the  typhoid  germs  were 
demonstrated  in  the  suspected  water.  In  7  instances  in- 
fection is  attributed  to  the  cows  wading  in  sewage-pol- 
luted water  and  pastures ;  in  34  instances  the  dairy  em- 
ployees also  acted  as  nurses;  in  10  instances  the  patients, 
while  suffering  from  a  mild  attack  or  during  tlie  onset 
of  the  disease,  continued  their  work,  and  those' who  are 
familiar  with  the  personal  habits  of  the  average  dairy 
hands  will  have  no  difficulty  in  surmising  the  manner  of 
direct  digital  infection.  In  one  instance  the  milk  tins 
were  washed  with  the  same  dishcloth  which  had  been  in 
use  among  the  fever  patients.  In  two  instances  the  dairy 
employees  were  connected  with  the  night-soil  service,  and 
in  another  instance  the  milk  had  been  kept  in  a  closet  in 
the  sick-room. 

(b)  Scarlet  Fever. — Of  the  99  epidemics  of  scarlet  fey«r 
the  disease  prevailed,  in  68  instances,  either  at  the  dairy 
or  at  the  milk  farm.  In  6  instances  persons  connected  with 
the  dairy  either  lodged  in  or  had  visited  infected  houses 
In  two  instances  the  infection  was  conveyed  by  means  of 
infected  bottles  or  milk  cans  left  in  scarlet-fever  houses. 
In  17  instances  the  infection  was  conveyed  by  persons 
connected  with  the  milk  business  while  suffering  or  re- 
covering from  the  disease,  and  in  at  least  10  instances  by 
persons  who  acted  as  nurses  while  handling  the  milk. 
In  3  instances  the  milk  had  been  stored  in  or  close  by  the 
sick-room.  In  one  instance  the  can  had  been  wiped  with 
an  infected  cloth.  In  19  instances  the  infection  was  at- 
tributed to  disease  of  the  milk  cows,  such  as  puerperal 
fever  and  inflammation  of  the  udder  and  teats ;  but  these 
outbreaks  were  probably  not  genuine  scarlet  fever,  but  a 
so-called  streptococcus  or  staphylococcus  infection,  the 
symptoms  of  which  closely  resemble  those  of  scarlet 
fever. 

(c)  Diphtheria. — Of  the  36  outbreaks  of  diphtheria  tabu- 
lated there  is  evidence  that  the  disease  prevailed  at  the 
dairy  or  farm  in  13  instances.  In  three  instances  the  em- 
ployees continued  to  handle  the  milk  while  suffering 
themselves  from  the  disease.  In  13  instances  the  disease 
is  attributed  directly  to  the  cov;s  havingj  inflammatory 
conditions  of  the  teats  and  udders.  These  instances, 
however,  may  be  regarded  as  typical  examples  of  strep- 
tococcus and  staphylococcus  infection,  giving  rise  to  a 
form  of  follicular  tonsillitis  or  pseudodiphtheria,  often 
difficult  to  distinguish  clinically  from  true  diphtheria  or 
scarlet  fever. 

{d)  Cholera. — Professor  Koch,  in  1884,  first  pointed  out 
that  milk  is  a  suitable  culture  medium  for  the  cholera 
bacillus,  but  the  possibility  of  the  virus  being  trans- 
mitted in  the  milk  had  been  emphasized  before.  Gaffky, 
in  the  report  of  the  Cholera  Commission  in  India,  refers  to 
the  unsanitary  condition  of  the  dairies  in  India,  where  the 
water  supply  is  derived  from  tanks  which  are  promiscu- 
ously used  for  bathing,  laundry,  and  dairy  purposes,  and 
as  Dr.  Payne,  the  health  officer  of  Calcutta,  in  his  report 
in  1876,  expressed  it,  "milch  cows  are  stalled  in  the 
neighborhood,  and  the  nearest  water  is  freely  mixed  with 
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the  milk  and  distributed  througli  ttie  town. "  Dr.  Cay  ley- 
refers  to  the  fact  and  consequent  danger  that  at  Katar- 
hatti,  a  suburb  of  Calcutta  of  300  families,  70  are  en- 
gaged in  the  milk  business,  all  located  near  one  of  these 
notorious  water  tanks,  and  that  in  September,  1873,  not 
less  than  16  cliolera  eases  with  6  deaths  occurred  among 
these  dairy  people. 

Dr.  Macnamera  reports  an  outbreak  in  a  boarding- 
house  at  Calcutta  attacking  six  Europeans  and  the  cook 
of  their  department,  while  the  other  inmates  and  servants 
of  the  house  escaped.  They  liad  all  consumed  the  milk 
from  a  particular  dairy,  and  it  was  determined  that  im- 
mediately before  this  outbreak  eight  cases  of  cholera  had 
occurred  in  close  vicinity  of  the  water  tank  used  b}'  this 
milkman.  Dr.  Simpson,  health  officer  of  Calcutta,  de- 
scribes a  limited  epidemic  which  occurred  on  board  the 
ship  Ardenclutlia  resulting  in  nine  cases  and  four  deaths, 
and  affecting,  with  one  exception,  consumers  of  a  par- 
ticular milk  derived  from  a  dairy  located  near  a  tank 
into  whicli  dejecta  from  a  cholera  patient  found  access, 
and  tlie  dairyman,  with  unusual  frankness,  admitted 
the  dilution  of  the  milk  with  about  one-fourth  of  water 
from  tills  source.  Hesse  claims  that  cholera  germs  will 
not  survive  in  fresh  raw  milk ;  Basenau  maintains  that 
they  retain  their  vitality  and  increase  in  number  up  to 
the  point  of  coagulation,  while  Weigmann  and  Zirn  de- 
clare that  their  activity  is  largely  influenced  by  the  num- 
ber of  other  germs  present. 

It  is  interesting  to  note  that  of  the  830  milk-borne 
epidemics  analyzed  by  me,  243  have  been  recorded  by 
English  authors,  52  by  American,  14  by  German,  11  by 
Scandinavian,  and  5  each  by  French  and  Australian  writ- 
ers. TJiis  is  probably  due  to  the  fact  that  the  English 
and  Americans  usually  consume  raw  milk,  while  on  the 
Continent  the  milk  is  rarely  used  without  being  boiled. 

Adulteration  Qf  Milk. — According  to  the  United  States 
Census  of  1900,  we  have  18,112,707  milch  cows  with  an 
average  annual  production  of  7,728,583,350  gallons  of 
milk,  186,921,787  gallons  of  condensed  milk,  1,492,699,- 
143  pounds  of  butter,  and  298,905,404  pounds  of  cheese. 
These  figures  furnish  an  indication  not  only  of  the  extent 
of  milk  consumption  but  also  of  the  amount  of  danger 
from  an  .impure  supply,  and  lastly,  of  the  temptation 
which  still  exists,  from  a  monetary  point  of  view,  for  the 
practice  of  shameful  adulterations.  The  most  frequent 
of  these  are  the  intentional  dilution  with  water,  the  re- 
moval of  cream,  and  the  addition  of  skimmed  milk.  The 
former,  apart  from  diminishing  the  nutritive  value  of  the 
milk,  a  matter  of  great  importance,  is  often  the  immedi- 
ate cause  of  transmitting  disease  germs,  if  the  water  hap- 
pens to  be  infected.  A  very  common  fraud  appears  to 
be  the  removal  of  cream  and  adding  just  enough  sepa- 
rated milk  until  the  amount  of  fat  present  is  on  tlie  limit 
that  will  pass  inspection.  The  introduction  of  cream 
separators  affords  an  opportunity  of  removing  almost  the 
whole  of  the  fat  from  the  milk,  and  the  sophisticator  has 
thus  the  power  of  reducing  its  cream  to  the  lowest  salable 
standard  without  exposing  liimself  to  any  such  risk  of 
detection  as  would  attend  the  process  of  "watering,"  a 
process  by  which  the  total  non-fatty  solid  might  be  so 
reduced  as  to  lead  to  the  detection  of  the  fraud.  Indeed 
Spiegelhalter,  of  St.  Louis,  from  a  large  number  of  ex- 
aminations, concluded  that  the  fraud  by  removal  of 
cream  in  that  city  amounts  to  1,600  gallons  per  day,  or  a 
loss  of  about  $900,000  per  annum,  largely  made  up  of  the 
pennies  of  poor  and  sielily  women  and  half-starved  chil- 
dren. Similar  testimony  has  been  recorded  regarding  the 
milk  supply  of  other  cities.  Dr.  W.  H.  Kent,  the  chem- 
ist of  "the  Brooklyn  Department  of  Health,  in  March, 
1889,  examined  a  number  of  samples  of  condensed  milk 
with  reference  to  previous  skimming,  and  from  the  re- 
sults he  concluded  that  17  of  the  23  different  brands  were 
made  from  milk  the  cream  of  which  had  been  more  or 
less  removed.  The  glaring  cases  which  come  under  the 
notice  of  the  authorities  afford  no  evidence  as  to  the  act- 
ual extent  of  these  frauds,  but  they  simply  show  that  in 
these  instances  the  milk  had  been  so  recklessly  treated 
as  to  pass  beyond  the  limit  of  a  low  official  standard  of 


milk.  Formerly  it  was  almost  impossible  to  secure  con- 
viction on  account  of  the  difficulty  of  proving  the  addi- 
tion of  water  or  removal  of  cream,  for  there  are  instances 
of  deficiency  of  solids  in  milk  known  to  be  genuine  and 
the  charge  of  fraud  or  criminal  knowledge  could  not  al- 
ways be  sustained. 

Milk  Standards.— These  difficulties  and  the  fact  that 
the  composition  of  milk  varies  greatly  with  the  breed 
and  feed  of  the  animals,  climate,  and  season,  led  to  the 
adoption  of  legal  standards  of  milk  offered  for  sale. 
There  are  instances  of  analysis  in  which  the  total  solids 
fluctuated  from  10.83  to  15.83  per  cent,  and  the  fat  va- 
ried in  the  same  manner  from  3.43  to  5.97  per  cent.  If 
between  these  limits  a  high  standard  were  fixed  the  re- 
sult would  be  to  condemn  much  genuine  milk,  while  if 
a  low  standard  were  adopted,  it  would  virtually  legalize 
dishonest  manipulations  of  tlie  milk  or  else  place  a  pre- 
mium on  indifferent  care  and  breed  of  the  dairy  stock. 
Indeed,  if  we  follow  up  cases  of  poor  milk  to  their  source, 
we  usually  find  half-starved  or  badly  cared-for  cows,  and 
for  obvious  reasons  we  can  only  deal  with  averages  based 
upon  a  large  number  of  samples  and  whicli,  while  fulfil- 
ling modern  sanitary  requirements,  are  also  just  to  the 
producer.  As  a  result  of  the  analyses  obtained  by  dif- 
ferent chemists  covering  over  120,000  samples  of  milk, 
we  have  a  right  to  expect  a  milk  containing  12.50  per 
cent,  of  total  solids,  composed  of  8.75  per  cent,  non-fatty 
solids  and  3.75  per  cent,  of  fat,  and  also  that  the  legal 
standards  which  vary  in  different  States  be  modified  ac- 
cordingly. 

By  the  adoption  of  legal  standards  the  prosecution  of 
milk  sophisticators  has  been  simplified,  for  by  prohibit- 
ing the  sale  of  milk  below  a  fixed  standard  the  question 
of  fraud  or  adulteration  need  not  be  proven,  and  the  al- 
legation that  it  is  below  the  prescribed  standard  can  be 
sustained  by  the  results  of  the  analysis  and  stiffices  for 
conviction,  regardless  of  the  fact  whether  it  is  the  prod- 
uct of  fraudulent  practices  or  the  peculiarity  of  individ- 
ual cows  or  their  care. 

Adulterants  Most  Commonly  Used. — In  order  to  conceal 
adulteration  with  water  or  the  lemoval  of  cream  and 
other  fraudulent  practices,  all  sorts  of  substances  have 
been  added.  Lengfelt,  of  San  Francisco,  communicated 
to  Professor  Wiley  the  composition  of  a  milk  adulterant 
commonly  used  in  that  city  and  consisting  of  common 
salt,  saltpetre,  saleratus,  a  trace  of  caustic  soda,  and  a 
large  quantity  of  sugar  and  colored  with  caramel. 
Chalk,  gypsum,  starch,  finely  ground  calves'  brains,  and 
gelatin  figure  among  the  recorded  instances  of  adulter- 
ants, but  it  is  about  time  that  the  popular  fallacy  of 
chalk  and  water  mixtures  and  emulsions  of  calves'  brains 
should  be  dispelled.  A  moment's  reflection  will  indicate 
that  chalk  and  water  would  have  to  be  constantly  stirred 
and  that  calves'  brains  are  too  expensive,  and  moreover 
quite  unsuited  for  such  a  purpose.  Starch  and  gelatin 
are  occasionally  used,  and  Harrington  reports  that  a  prep- 
aration largely  advertised  to  the  trade  at  one  time  as  a 
"  cream  thickener  "  was  analyzed  by  him  and  found  to  be 
a  mixture  of  gelatin,  borax,  and  boric  acid.  Annatto, 
turmeric,  j'ellow  coal-tar  colors,  and  even  chromates  have 
been  employed  to  give  a  rich  yellow  color  to  poor  or 
watered  milk,  or  during  the  winter  season  when  the 
cream  has  not  the  characteristic  yellow  tint. 

Preservaiion  of  Mill:. — Bitter,  an  authority  on  sanitary 
milk,  maintains  that  the  maximum  limit  for  milk  that  is 
fit  for  food  is  50,000  germs  per  cubic  centimetre.  Dr. 
Turner,  the  Dairy  Inspector  of  the  District  of  Columbia, 
found  only  53  of  the  117  samples  examined  by  him  to 
contain  less  than  50,000  per  cubic  centimetre,  while  most 
of  the  samples  showed  a  higher  number  of  bacteiia  than 
the  sewage  of  the  city.  Tlie  changes  due  to  bacterial  ac- 
tion have  been  described  under  "Bacteriology  of  Milk," 
and  the  effects  of  such  changes  have  been  pointed  out  in 
the  section  relating  to  IMilk  Sediments,  on  page  834, 
The  multiplication  of  milk  bacteria  goes  on  most  rapidly 
at  a  temperature  of  between  70°  and  85°  F.,  and  they 
practically  cease  to  proliferate  at  a  temperature  below 
50°.     In  Older  to  reduce  the  number  of  germs  to  a  mini- 
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mum,  it  is  necessary  to  reject  the  first  stripijings  of  the 
milk,  because  it  has  been  shown  by  Schultz  and  Moore 
that  the  foremillt  always  contains  an  excess  of  bacteria, 
"Which  have  invaded  the  lacteal  ducts  and  multiplied 
since  the  previous  milking.  Absolute  cleanliness  of  ani- 
mals, staljles,  milking-roums,  utensils,  employees,  and 
the  very  air,  are  equally  essential.  This  has  been  demon- 
strated by  Sedgwick,  Batchelder,  Freeman  and  others. 
Freeman's  experiments  are  especially  instructive;  he  ex- 
posed three  plates,  each  three  and  a  half  inches  in  diam- 
eter, for  two  minutes  as  follows:  one  in  the  open  air, 
one  outside  a  barn,  and  a  third  in  front  of  the  milk  pail 
under  a  cow  in  the  same  barn  while  the  milking  was 
going  on.  The  first  sliowed  6,  the  second  111,  and  the 
last  plate  1,800  colonies,  and  strikingly  illustrates  the 
dangers  of  dust  being  stirred  up.  Next  to  clean  and  in- 
telligent methods  in  milking,  the  temperatui-e  of  the  milk 
should  be  quickly  brought  down  to  40°  F.,  kept  cool, 
and  delivered  to  the  consumer  at  a  temperature  below  50° 
F. ,  so  as  to  inhibit  the  growth  of  the  micro-organisms. 
That  this  can  be  done  is  shown  by  the  fact  that  the 
average  number  of  bacteria  in  the  product  of  a  sanitary 
dairy  in  the  city  of  Washington  was  only  6,485,  against 
52,000  per  cubic  centimetre,  found  in  average  market 
milk.  This  involves,  to  be  sure,  the  free  use  of  ice  and 
its  transport  in  refrigeration  cars,  but  milk  of  this  char- 
acter can  be  sold  with  a  good  profit  at  ten  cents  per 
quart.  In  some  parts  of  Europe  a  portion  of  the  milk  is 
frozen  into  solid  blocks  by  the  ammonia  process  and 
placed  in  the  shipping  cans  to  keep  the  other  milk  at  a 
low  temperature. 

Heat  has  been  employed  as  a  preservative  because  the 
operation  of  certain  temperatures  destroys  the  vitality 
of  the  germs.  Two  methods  have  been  proposed,  viz. : 
sterilization  and  pasteurization.  Sterilization  is  usually 
accomplished  by  boiling  the  milk  for  ten  minutes,  which 
Is  sufficient  to  destroy  all  living  organisms,  including,  of 
course,  disease  germs;  a  longer  exposure  is  necessary, 
however,  for  the  destruction  of  the  spores  of  the  anthrax 
bacilli,  although  continuous  heating  imder  pressure  for 
two  hours  at  a  temperature  of  248'  F.  accomplishes  the 
same  purpose.  The  formation  of  the  coat  on  top  consist- 
ing of  fat,  casein,  and  lactalbumin,  can  be  prevented  by 
boiling  the  milk  in  a  long-necked  bottle.  In  boiling, 
milk  loses  its  gases  and  aromatics,  and  alsa  some  of  its 
watery  constituents,  part  of  the  sugar  is  converted  into 
caramel,  and  the  proteids  and  salts  are  also  modified; 
these  and  other  modifications  which  have  been  pointed 
out  in  Dr  Blackader's  article.  Vol.  IV.,  p.  866,  affect  the 
dieestibility  of  the  milk,  and  rickets  and  scurvy  have 
been  attributed  to  this  cause.  For  these  reasons  ^astew- 
ization  or  the  exposure  of  the  milk  for  from  ten  to  fifteen 
minutes  to  a  temperature  of  158°  F.,  was  regarded  as  a 
distinct  advantage.  The  milk  does  not  acquire  a  cooked 
taste  but  in  order  to  inhibit  the  growth  of  some  of  the 
more' resistant  organisms  and  their  spores,  the  tempera- 
ture of  the  milk  must  be  promptly  reduced  to  50°  F.  and 
kept  there,  and  if  need  be  the  process  can  be  repeated  in 
twenty-four  hours,  and  thus  the  keeping  qualities  in- 
creased. Bitter  prefers  a  temperature  of  155°  F.  for 
thirty  minutes,  while  others  maintain  that  a  temperature 
if  between  140°  and  147°  P.  suffices  for  the  destruction 
of  all  pathogenic  organisms;  but  Theobald  Smith's  ex- 
nerience  with  the  tubercle  bacillus  shows  Ihe  necessity  of 
a  temperature  of  149°  F.,  and,  on  the  whole.  Bitter's  limit 
of  155°  F-  ought  not  to  be  lowered. 

It  is  claimed  by  quite  a  number  of  physicians  that  the 
oneration  of  even  such  low  temperatures  impairs  the 
dieestibility  and  nutritive  qualities  of  the  milk,  and  that 
nreferenee  should  be  given  to  raw  milk  obtained  under 
special  sanitary  precautions.  Unless,  however,  the  milk 
is  obtained  from  dairies  operated  under  special  milk  com- 
missions, the  writer  strongly  urges  pasteurization  as  the 
lesser  evil  of  the  two ;  indeed,  he  believes  that  the  dangers 
of  pasteurized  milk  have  been  exaggerated,  and  the 
question  of  incomplete  absorption  of  the  salts  as  a  cause 
of  scurvy  and  rickets  has  not  been  sufficiently  considered. 
These  diseases  are  most  frequently  developed  in  children 


after  prolonged  diarrhceal  affections,  and  the  diarrhoea, 
and  not  the  modified  character  of  the  component  parts  of 
the  milk,  may  be  responsible  for  the  incomplete  absorp- 
tion. To  overcome  the  objections  to  pasteurization  of 
milk.  Freeman  recommends  that  the  ci'eam  be  allowed  to 
rise,  and  as  it  carries  about  ninety-nine  per  cent,  of  the 
bacteria  along  to  the  surface,  it  will  be  sufficient  to  ster- 
ilize the  cream  only.  This  suggestion  has  been  before 
the  profession  only  a  few  years,  and  sufficient  time  has 
not  elapsed  to  determine  its  merits. 

Chemical  Presertatites. — In  order  to  promote  the  keep- 
ing qualities  of  milk,  tlie  use  of  antiseptics  has  been  in- 
voked by  farmers  who  ship  milk  by  railway  to  the  city. 
The  agents  which  have  been  used  are  borax  and  boracic 
acid,  salicylates,  benzoates,  formalin  (a  forty-per-cent. 
solution  of  formic  aldehyde)  and  sodium  chloride,  car- 
bonate of  sodium,  saltpetre,  and  cliromates.  Of  late 
years  most  of  these  chemicals  except  formaldehyde  have 
fallen  into  disuse.  According  to  the  tests  made  by  Dr. 
C.  P.  Worcester,  quoted  by  Harrington,  1  part  of  com- 
mercial formalin  in  100,000  parts  of  milk  will  postpone 
the  curdling  point  6  hours:  1  in  50,000,  24 hours;  1  in 
20,000,  48  hours;  1  in  10,000,  138  hours;  1  in  5,000,  156 
hours.  Rideal  and  FuUerton  regard  formaldehyde  in  the 
proportion  of  1  to  50, 000  as  an  effective  preservative  of 
milk  for  24  hours,  and  although  it  is  claimed  that  in  this 
strength,  even  during  extended  periods  of  use,  this  sub- 
stance appears  to  have  no  injurious  effects  upon  the  con- 
sumer, the  writer  protests  against  the  use  of  this  or  any 
other  chemical  preservative,  so  long  as  we  possess  in 
clean  methods  and  cold  storage  a  more  rational  and  natu- 
ral method.  It  must  be  remembered  that  few  of  these 
agents  are  normal  constituents  of  the  body  and  that  their 
ingestion  can  do  no  good  and  may  do  harm. 

Bm'ic  Acid  and  Borax  are  generally  used  in  combina- 
tion, and  in  order  Ihat  ft  shall  act  as  a  preservative  it  is 
necessary  that  about  ten  grains  of  the  mixture  shall  be 
added  to  a  quart  of  milk.  Prof.  R.  H.  Chittenden  re- 
ports that  borax  retards  the  amylolytic  action  of  saliva, 
boric  acid  in  amounts  less  than  one  per  cent,  favor  it,  and 
that  both  substances  increase  gastric  digestion  in  small 
amounts  and  retard  it  in  large.  Foster  and  Schlenker 
found  that  boric  acid  limits  albumen  digestion  and  pro- 
duces increased  exfoliation  of  the  intestinal  epithelium, 
and  also  increased  phosphoric  acid  elimination.  Dr.  H. 
E.  Annet,  in  the  London  Lancet,  November  11th,  1899, 
presents  the  results  of  his  studies  of  boric  acid  and  for- 
mahn  as  milk  preservatives,  and  regards  them  as  injuri- 
ous especially  to  young  infants. 

Sodium  Carbonate  has  been  used  more  for  the  purpose 
of  neutralizing  acidity  than  as  a  preservative.  It  forms 
a  lactate  of  soda  which  is  believed  to  be  a  mild  cathartic. 
Saltpetre,  the  salicylates,  benzoates,  and  chromates  are 
rarely  used  in  this  country,  although  reports  from  Europe 
indicate  their  occasional  employment,  especially  that  of 
the  chromate  and  dichromate  of  potassium.  Professor 
Hird,  chemist  of  the  Health  Department,  D.  C,  informs 
the  writer  that  as  a  result  of  his  crusade  against  the  use  of 
preservatives  he  encounters  only  now  and  then  samples 
of  milk  containing  formaildehyde. 

Milk  Inspection  and  the  Methods  of  Detecting  Adtiltera- 
tions  and  tlie  Preservatives  of  Milk. — It  is  practicallj'  im- 
possible to  examine  all  the  milk  brought  to  a  large  city, 
nor  is  this  necessary,  provided  the  examinations  are  suffi- 
ciently frequent  to  cover  within  a  reasonable  time  all  the 
establishments  connected  with  the  milk  traffic.  Accurate 
records  should  be  kept  of  these  examinations,  which 
should  be  directed  to  the  determination  of  the  most  com- 
mon forms  of  adulteration,  viz. :  (1st)  milk  which  has 
been  robbed  of  its  cream  and  offered  for  sale  as  sound 
milk;  (2d)  milk  which  ha's  been  diluted  with  water;  (3d) 
milk  which  has  been  creamed  and  watered ;  (4th)  milk 
which  is  reduced  by  the  addition  of  skimmed  milk ;  (5th) 
milk  to  which  various  substances  have  been  added  to 
conceal  adulterations ;  (6th)  milk  to  which  preservatives 
have  been  added.  The  methods  usually  employed  by 
milk  inspectors  when  dealing  with  a  largo  number  of 
samples  are  limited  to  the  determination  of  the  specific 
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gravitj''  and  the  estimation  of  fats  by  which  at  least  the 
suspicious  cases  can  be  singled  out,  and  when  found, 
liberal  samples  should  be  taken  for  the  more  accurate 
methods  of  the  official  laboratory. 

In  some  States  the  authorities  depend  chiefly  upon  the 
lactometer.  The  normal  average  specific  gravity  allowed 
is  1.030  at  60°  F.,  or  1.039  at  70°  F.  If  the  spindle  floats 
below  29°,  the  inspector  usually  concludes  that  the  milk 
is  probably  watered,  or  if  it  floats  above  33°  that  it  has 
been  skimmed.  As  a  matter  of  fact,  however,  an  exces- 
sive amount  of  cream  might  diminish  the  specific  grav- 
ity of  a  really  rich  milk,  and  the  inspector  should  take 
this  into  consideration  as  well  as  the  fact  that  the  re- 
moval of  fat  raises  the  specific  gravity,  and  the  addition 
of  water  lowers  it,  rendering  it  quite  possible  that  a  milk 
which  has  been  creamed  and  watered  may  have  a  normal 
specific  gravity.  For  all  these  reasons  a  chemical  analy- 
sis should  be  required,  in  order  to  secure  conviction ;  and, 
so  far  as  the  methods  for  the  determination  of  fats,  milk 
sugar,  proteids,  and  mineral  matter  are  concerned,  the 
reader  is  referred  to  Dr.  Ladd's  article  on  Milk  for  the 
desired  information. 

The  Presence  of  Nitrates  and  Nitrites  in  milk  is  sug- 
gestive of  adulteration  with  water  derived  probably  from 
a  polluted  source.  For  the  detection  of  these  salts  E. 
Pfeiffer  recommends  the  following :  Add  sufficient  acetic 
acid  to  50  c.c.  of  the  milk  to  precipitate  the  casein,  filter 
carefully,  boil  the  solution  and  filter  again,  acidulate  30 
c.c.  of  the  filtrate  with  one  drop  of  pure  sulphuric  acid, 
and  add  small  quantities  of  powdered  diamidobenzol;  a 
change  to  a  yellow  color  indicates  the  presence  of  nitrous 
acid. 

Also  place  0,5  gm.  of  diphenylamin  in  a  clean  porce- 
lain capsule  or  test  tube  and  pour  about  3  c.c.  of  pure 
concentrated  sulphuric  acid  over  it ;  then  drop  along  the 
side  of  the  capsule  or  test  tube 'one  or  two  drops  of  the 
above  filtrate ;  the  development  of  a  blue  color  indicates 
the  presence  of  nitrites  or  nitrates  (Soxhlet). 

Bacteriological  Exa/mination. — Since  it  has  been  claimed 
that  nitrates  and  nitrites  may  be  present  in  the  milk  if 
ingested  by  the  animal  either  in  water  or  in  food,  it  will 
be  well  to  examine  the  milk  and  suspected  water  also 
bacteriologically,  which  has  become  a  well-recognized 
procedure,  with  a  view  of  determining  not  only  the  num- 
ber, but  also  the  character  of  the  germs,  especially  of 
the  sewage  group.  Milk  containing  over  fifty  thousand 
germs  per  cubic  centimetre  is  practically  unfit  for  food, 
and  for  infant  feeding  the  number  should  not  exceed  five 
thousand  per  cubic  centimetre.  Since  milk  may  contain 
such  a  large  number  and  variety  of  liquefying  organisms 
as  to  spoil  the  plates,  the  phenol  methods  should  be  em- 
ployed, and  it  is  also  best  to  make  a  number  of  plates  in 
which  the  drop  of  milk  has  been  diluted  with  sterilized 
water  in  various  proportions,  properly  labelled  and  ex- 
posed to  a  temperature  not  exceeding  68°  F.  With  this 
precaution  the  inspector  may  proceed  with  his  technique, 
with  which  it  is  presumed  that  he  is  fully  familiar. 

Detection  of  Starch  is  usually  accomplished  with  the 
microscope,  also  by  the  blue  color  developed  on  the  addi- 
tion of  tincture  of  iodine  to  the  milk  previously  heated 
to  the  boiling  point  and  then  c6oled. 

Detection  of  Gelatin  in  Or  earn. — Stokes  recommends  the 
following :  Dissolve  some  mercury  in  twice  its  weight  of 
strong  nitric  acid  (specific  gravity  1.430),  dilute  with 
water  to  twenty -five  times  its  bulk ;  to  about  10  c.c.  of 
this  solution  add  a  like  quantity  of  the  cream  and  about 
30  c.c.  of  cold  water;  shake  the  mixture  vigorously; 
leave  it  for  five  minutes,  then  filter.  If  much  gelatin  be 
present  it  will  be  imj^ssible  to  get  a  clear  filtrate.  To 
the  filtrate  or  a  portion  of  it  add  an  equal  bulk  of  a  sat- 
urated aqueous  solution  of  pioric  acid.  If  any  gelatin  be 
present  a  yellow  precipitate  will  be  immediately  pro- 
duced. The  whole  operation  is  performed  in  the  cold, 
and  if  the  mercury  solution  is  ready,  it  will  not  take  more 
than  ten  minutes.  Picric  acid  will  show  the  presence  of 
1  part  of  gelatin  in  10,000  parts  of  water. 

Detection  of  Added  Coloring  Mattbbs.— ^ra?ia«o. 
— Add  a  few  cubic  pentimetres  of  sodium  carbonate 


solution  to  about  100  c.  c.  of  milk  to  insure  a  strongly  alka- 
line reaction  during  the  examination,  and  then  immerse  a 
slip  of  heavy  white  filter  paper,  allowing  it  to  remain  over 
night  in  a  dark  place.  The  strip  is  withdrawn  from  the 
milk,  gently  washed  in  running  water,  and  laid  upon  a. 
piece  of  similar  paper;  it  will  present  a  distinct  salmon 
tint  if  annatto  is  present  in  the  proportion  of  1  to  100,000. 
On  dipping  the  paper  into  stannous  chloride  the  color  is 
changed  to  pink  (Harrington). 

Goal-Tar  Colors. — According  to  LefEmann  and  Beam, 
these  colors  are  detected  by  adding  to  the  milk  ammo- 
nium hydroxide  and  allowing  a  small  piece  of  whiter 
wool  to  remain  in  it  over  night.  The  dye  is  taken  up  by 
the  wool,  which  acquires  a  yellow  tinge.  When  milk 
contains  Martin's  yellow,  ammonium  hydroxide  intensi- 
fies the  color,  and  hydrochloric  acid  bleaches  it. 

Ohromates,  according  to  Guerin,  are  detected  by  the 
following  method:  To  5  or  10  c.c.  of  milk  add  two  drops- 
of  a  one-per-cent.  solution  of  sulphate  of  copper  and  two 
or  three  drops  of  freshly  prepared  tincture  of  guaiacum. 
Pure  milk  gives  a  greenish  color;  while  milk  containing^ 
1  part  in  100,000  of  chromate  will  give  an  intense  blue 
which  reaches  its  maximum  in  a  few  minutes. 

Caramel. — Harrington's  method  is  as  follows:  Pour 
from  135  to  350  c.c.  of  the  suspected  sample  into  an  equal 
volume  of  ninety -five-per-cent.  alcohol  and  filter.  The 
filtrate,  if  noti  perfectly  clear,  must  be  returned  and  passed 
through  un  til  it  is  quite  free  from  turbidity.  Any  caramel 
present  will  be  in  solution  in  the  alcoholic  filtrate  and  may 
modify  considerably  its  color,  which  is  normally  yellow- 
ish or  greenish  according  to  season,  the  latter  obtaining- 
in  spring  and  summer.  To  100  c.c.  of  the  filtrate  add 
3  c.c.  of  solution  of  basic  acetate  of  lead,  which  will  pre- 
cipitate the  caramel  together  with  any  remaining  pro- 
teids, the  precipitate  showing  a  slight  brownish  color  if 
caramel  has  been  used  in  sufficient  amount  to  bring  about 
the  improved  appearance,  which  is  the  object  of  its  em- 
ployment. Filter,  wash  with  distilled  water,  and  dry 
in  an  air-bath ;  according  as  the  amount  of  caramel  pres- 
ent is  large  or  small,  the  horny  residue  on  the  filter  paper 
will  have  a  more  or  less  deep  chocolate  tinge.  The  resi- 
due yielded  by  a  pure  milk  will  be  either  almost  colorless- 
or  yellow,  or  slightly  inclined  to  brownish,  but  not  to. 
chocolate  color. 

Determination  of  Free  Lactic  Acid. — Pfeiffer  recom- 
mends to  mix  10  c.c.  of  milk  with  40  c.c.  of  water  and  1 
c.c.  of  a  concentrated  solution  of  phenolphthalein  (made 
with  flfty-per-cent.  alcohol).  The  acid  is  now  neutral- 
ized by  gradually  adding  one-tenth  normal  soda  solution 
until  a  pink-rose  color  develops.  It  is  not  necessary  ta 
calculate  the  result  in  lactic  acid,  as  it  is  sufficient  for 
comparison  to  state  the  numbers  of  cubic  centimetres  of 
the  soda  solution  used. 

Detection  op  Preservatives. — Determination  of 
Sodium  Carbonate  is  most  readily  accomplished  by  E. 
Schmidt's  method:  10  c.c.  of  the  suspected  milk  are 
mixed  with  10  c.c.  of  alcohol,  and  a  few  drops  of  a  one- 
per-cent.  solution  of  rosolic  acid  are  added.  If  the  car- 
bonate or  bicarbonate  of  soda  be  present,  a  more  or  less 
intense  pink  or  rose-color  is  developed,  while  pure  milk 
presents  a  brownish-yellow  reaction;  for  comparison  it  is 
best  to  test  milk  known  to  be  sound. 

Determination  of  Salicylic  Acid. — Fifty  cubic  centime- 
tres of  the  suspected  milk  are  treated  with  sulphuric  acid 
for  the  removal  of  the  proteids  and  fat  and  filtered.  'The 
filtrate  is  shaken  violently  with  the  same  quantity  of 
ether,  and  after  separation  of  the  ether  the  liquid  is  evap- 
orated in  a  porcelain  capsule,  the  residue  is  dissolved  in 
a  little  alcohol,  and  a  few  drops  of  a  neutral  solution  of 
ferric  chloride  are  added.  If  salicylic  acid  be  present 
even  in  traces,  a  characteristic  violet  color  develops. 

Determination  of  Boric  Acid  is  best  accomplished  by 
Meissel's  test:  50  c.c.  of  suspected  milk  are  rendered 
alkaline  with  milk  of  lime,  evaporated  and  washed.  The 
residue  is  dissolved  in  strong  muriatic  acid ;  this  solution 
is  filtered  and  evaporated  to  dryness.  The  residue  is 
moistened  with  sufficient  very  dilute  muriatic  acid  to 
give  it  a  soft  consistency,  mixed  with  tincture  of  turmeric 
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and  dried  on  the  water-bath.  If  boric  acid  be  present 
the  residue  develops  a  cherry -red  color,  which  does  not 
disappear  when  diluted  with  water.  A  little  of  the  ash 
may  be  moistened  with  ^ust  sufficient  alcohol  and  ignited, 
when  a  greenish  flame  reveals  the  presence  of  boric  acid. 
Determination  of  Formaldehyde  in  Milk  {Method  by  De- 
colorized i^«c7isi)i).— Through  a  solution  of  fuchsin,  1  to 
500,  pass  a  current  of  sulphurous  acid  gas,  obtained  by 
heating  copper  wire  or  foil  with  sulphuric  acid  until  the 
color  is  discharged.  Preserve  in  a  glass-stoppered  bot- 
tle.    To  10  c.c.  of  milk  add  1  c.c.  of  the  reagent  and  let 


milk  in  a  test  tube,  and  add  5  c.c.  of  the  phloroglucln 
solution;  shake  and  add  1  c.c.  of  solution  of  potassa, 
United  States  Pharmacopoeia.  If  formaldehyde  is  pres- 
ent a  red  color  is  developed  at  once,  fading  usually 
within  five  or  ten  minutes;  hence  the  color  must  be  ob- 
served at  once.  One  part  in  twenty  thousand  gives  a 
decided  reaction. 

Hehner's  Test. — To  15  c.c.  of  concentrated  sulphuric 
acid  in  a  test  tube  add  one  or  two  drops  of  ferric  chloride 
test  solution.  United  States  Pharmacopoeia,  and  mix. 
Then  pour  upon  this,  in  such  manner  as  not  to  mix  the 
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<^j^.                             ''^HHI^^H^Bb^^^H  ^ 

'■        ont^  bv  an  unbroken  curve  with  the  lower  side  of  windows :  absolutely  waterproof ;  drained  and  trapped ;  composed  of  granolithic 
conneciBu  "Jj^jj^  hardwood,  dressed  with  waterprooflng  so  as  to  admit  of  complete  washing.    Roof  ceiled  with  cement  plaster.    Ventilators 


X.      nqs-  —k  walker-fiordon  Barn  at  Bumside  Farm,  Baltimore  County,  Maryland,  U.  S.  A.     Floor  and  feeding  alleys  continuous   and 

FIG.  iWO'.  ^   , .,„i.„r.ij-aT,  /»nr\7o  nrU.h  t.Tip  Inwor  sirtft  nf  winrtnwH !  ahsnlntrf^lv  watflmrnnf :  drained  and  trannftrt  :  n.omnosed  of  CTanolithlc 

connected 

''^^^Sfp'ri  to  atolt"air~but  exclude  draughts.  Windows  opened  or  shut  with' continuous  rods  so  as  to  regulate  them  "easily  and  perfectly, 
n-^f?  nr  fie  UPS  galvanized  pipe-iron  bent  to  compel  cows  to  stand  back  when  up  and  fitted  with  cross  chains  to  prevent  cows  from  lying 
^'io-n  between  grooming  and  milking.  Drinking  cups,  galvanized  iron,  connected  with  large  boilers  tor  boiling  out  and  sterilizing, 
n  erhead  tracks'  for  carriage  of  food  into  bam  and  manure  away  from  It.  Bedding  employed,  kiln-dried  spruce  shavings.  Cubic  air 
space  per  cow,  twelve  hundred  feet. 


it  stand  ten  minutes.  Add  3  c.c.  of  strong  hydrochloric 
acid  and  shake  or  stir  briskly.  The  color  which  appears 
in  the  first  instance  is  completely  discharged  by  the  acid 
if  no  formaldehyde  is  present,  otherwise  a  violet-blue 
tinee  remains.  If  the  amount  present  is  large  the  end 
color  will  be  correspondingly  intense.  This  method  will 
detect  the  admixture  of  1  part  of  formalin  in  50,000  parts 
of  milk  If  the  milk  be  first  distilled  and  the  fli-st  part 
of  the~distillate  treated  with  the  fuchsin  solution,  the  tes,t 
is  delicate  to  the  extent  of  revealing  1  in  500,000  (Har- 
rino-ton).     The  phloroglucln  and  Hehner's  tests  are  also 

very  reliable.  „.      ,      .,  .     , ,        i     ■     ■ 

Phloroglucin  yes*. —Dissolve  1  gm.  of  phloroglucm  m 
100  c.c.  of  distilled  water.    Put  10  c.c.  of  the  suspected 


layers,  the  suspected  milk.  A  violet  color  indicates  the 
presence  of  formaldehyde.  In  the  case  of  cream  dilute- 
the  cream  with.an  equal  volume  of  water,  and  then  ap- 
ply the  test  as  above  described.  The  violet  color  is  some- 
times produced  at  once,  but  oftener  not  for  five  or  ten 
minutes,  and  sometimes  not  for  an  hour  or  so,  depending 
upon  the  amount  of  formaldehyde  present.  By  this  test 
1  part  in  10,000  or  15,000  is  readily  detected. 

Control,  Management,  and  Inspection  of  Dairy  Fai-ms. 
— Sufficient  data  have  been  given  to  furnish  the  inspector 
with  a  basis  for  his  examination  and  the  accomplishment 
of  fruitful  results.  Pure  natural  milk  can  be  secured 
only  at  dairies  with  sanitary  buildings,  a  pure  water 
supply,  healthy,  well-fed  and  well-cared-f or  cows,  a  well- 
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equipped  and  well-kept  milk-room,  provisions  for  thor- 
oughly sterilizing  all  utensils,  intelligent  people  in  charge, 
and  cleanly  methods  throughout.  There  are  a  number 
of  persons— thanks  to  the  training  received  at  the  various 
dairy  schools — vfho  make  an  honest  effort  to  place  on  the 
market  milk  obtained  under  such  conditions,  but  by  far 
the  majority  are  ignorant  or  wilfully  indifferent  to  liy- 
gienic  requirements,  and  therefore  matters  of  this  kind 
should  never  be  left  to  the  individual,  but  the  principles 
which  ought  to  be  carried  out  should  be  embodied  in 
effective  laws,  and  accepted  and  executed  in  a  practical 
sense.  Honorable  men  will  not  object  to  laws  placing 
dairies,  the  herds,  and  the  milk  market  under  strict  sani- 
tary control,  and  as  many  of  the  most  serious  dangers  are 
the  result  of  ignorance,  rather  than  of  intentional  negli- 
gence, the  difficulties  will  be  materially  lessened  by 
proper  education  and  trade  competition.  It  is  highly 
desirable  that  some  uniform  legislation,  preferably  a  na- 
tional pure-food  law,  be  enacted  to  regulate  the  inspec- 


wheat  flour.     The  United  States  Department  of  Agricul- 
ture recommends  the  following : 

Adjustment  of  Ration  to  Milk  Yield. — In  making  allow- 
ance for  the  difference  in  milk  yield  of  different  cows, 
a  uniform  basal  ration  can  be  fed  to  all  the  cows,  and  the 
amount  of  the  richer  grain  mi.xture  varied  to  suit  the 
demands.  For  example,  a  basal  ration  might  be  made 
up  of  25  pounds  of  corn  silage,  8  pounds  of  rowen  hay, 
and  3  pounds  each  of  cornmeal  and  wheat  bran,  which 
would  supply  1.43  pounds  of  protein  and  a  fuel  value  of 
as, 713  calories.  To  this  could  be  added  a  richer  grain 
mixture  composed  of  two  parts  of  gluten  meal  and  one 
part  of  cotton-seed  meal,  the  amount  of  this  being  varied 
according  to  the  milk  yield  of  the  cow.  Two  pounds  of 
this  mixture  would  bring  the  ration  up  to  1.97  pounds 
of  protein  and  26,999  calories,  which  would  meet  the  re- 
quirements of  cows  giving  from  12  to  15  pounds  of  milk 
a  day,  while  4  pounds  would  bring  it  up  to  2.50  pounds  of 
Drotein  and  30,286  calories  of  heat,  suitable  for  the  cows 
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Figs.  3358  and  3359.— Separating,  Pasteurizing,  and  Cooling  Department  at  Senator  Stewart's  Farm  near  Washington,  D.  C.     1,  Cooler; 

%,  separator;   3,  pasteurizer. 


tion  of  dairy  farms,  etc.,  for,  as  it  is  now,  milk  consumed 
in  New  York  City,  for  example,  may  be  produced  in  a 
number  of  States  over  which,  of  course,  the  local  author- 
ities have  no  jurisdiction.  A  compulsory  inspection  of 
the  dairy  herds  will  be  a  source  of  ultimate  profit  to  the 
owner,  as  the  presence  of  tuberculosis  or  other  commu- 
nicable diseases  endangers  his  entire  herd,  and  great 
losses  can  be  prevented  by  the  extermination  or  isolation 
of  the  first  case.  The  farmer  will  also  find  it  to  his  ad- 
vantage if  he  is  obliged  to  house  his  cattle  in  spacious, 
well-ventilated  and  lighted  stables  (at  least  six  hundred 
cubic  feet  of  air  space  and  nine  feet  window  space  for 
each  animal,  with  good  cemented  floors,  proper  drainage, 
clean  hay,  straw,  or  shavings  for  bedding,  and  a  standard 
ration. 

The  Feed  and  Care  of  Cows.— The  animals  should  not 
be  allowed  to  feed  upon  pastures  with  stagnant  water  or 
noxious  weeds  such  as  meadow  saffron,  henbane,  James- 
town weed  or  stinkweed,  poppies,  mustard,  carrot  tops, 
milkweed,  poison  oak,  sumach,  skunk  cabbage,  and  other 
euphorbiaceous  and  ranunculaceous  plants,  nor  upon  the 
swill  or  products  from  distilleries,  brewci-ies,  glucose 
factories,  etc.  The  use  of  turnips,  kohlrabies,  riita- 
bagas,  carrots,  mangels,  and  the  leaves  of  all  kinds  of 
root  crops  are  also  objectionable. 

An  abundance  of  wholesome  pasture  in  season  with 
hay  and  meal  fodder  should  be  allowed.  At  some  of  the 
"milk-cure  institutes"  in  Germany  each  cow  is  allowed 
daily  10  pounds  of  meadow  hay,  17  pounds  of  clover 
hay,  6  pounds  of  hulled  barley  meal,  and  4  pounds  of 
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giving  from  20  to  25  pounds  of  milk,  and  so  on,  5  or  6 
pounds  of  the  grain  mixture  being  fed  to  the  heavier 
milkers. 

The  water  supply  should  be  pure  and  closely  guarded 
against  pollution.  In  the  absence  of  a  spring,  a  deep- 
driven  well  should  bfe  preferred.  While  it  is  true  that 
at  the  majority  of  dairj'  farms  wells  and  privies  are  dan- 
gerous neighbors,  the  agencj-  of  flies  in  carrying  infec- 
tion should  not  be  underrated,  and  points  to  the  necessity 
of  prompt  disinfection ;  an  effort  should  also  be  made  to 
get  rid  of  the  flies  by  prompt  disposal  of  the  horse 
manure  in  which  they  breed,  the  abandonment  of  open 
privies  and  surface  pollution,  removal  of  garbage,  and 
other  fly-breeding  matter.  The  animal  should  be 
groomed,  and  the  teats  and  udders  washed  with  sterilized 
water  before  milking;  this  is  of  importance,  as  the  pres- 
ence of  fecal  bacteria  in  milk  is  next  in  danger  to  disease 
germs. 

Milking  and  Care  of  Milk.— The  requirements  of  clean- 
liness apply  with  equal  force  to  the  milkmen,  their  per- 
son and  clothing,  and  they  should  be  required  to  keep 
their  finger-nails  clean  from  dirt  and  make  a  careful  toilet 
before  milking.  The  milking  should  be  done  In  a  dust- 
free  atmosphere,  preferably  in  a  special  room  with  ce- 
mented floors,  previously  sprinkled  in  order  to  reduce 
the  number  of  germs  to  a  minimum.  It  is  impossible  to 
secure  bacterial  purity  of  the  milk  when  the  milking  is 
done  in  a  stable  with  a  hayloft  above.  The  best  results 
observed  by  the  writer  we're  obtained  at  a  dairy  supplied 
with    one-story    frame    stables,   cemented    floors,   well 
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lighted  and  ventilated  by  windows  and  Ridge  ventila- 
tors, and  where  the  animals  after  grooming  were  taken 
into  a  similarly  constructed  room  for  milking.  Atten- 
tion has  already  been  called  to  the  necessity  of  absolute 
cleanliness  of  the  utensils  and  bottles,  which  can  be  ac- 
complished with  a  weak  solution  of  boiling  soda  water, 
subsequently  rinsed  in  sterilized  water.  Before  bottling' 
the  milk  must  be  rapidly  cooled  to  a  temperature  of  4o' 
F.  and  delivered  to  the  consumer  at  a  temperature  not 
exceeding  50°  P. 

Sicknexs  among  Milkers  and  Employees. — All  persons  en- 
gaged in  handling  the  milk  should  be  fi-eo  from  disease. 
No  family  ever  thinks  of  employing  or  keeping  a  cook 
afHicted  with  a  communicable  d'isease,  and  yet  not  the 
slightest  restriction  is  placed  upon,  nor  a  question  asked 
about,  the  persons  wlio  handle  our  milk  supply,  which 
we  know  atlords  an  excellent  culture  medium  for  disease 
germs.  After  the  recital  of  numerous  epidemics  and 
milk-borne  diseases,  we  need  hardly  insist  upon  the  ne- 
oessity  of  compulsory  notification  of  all  infectious  dis- 
eases, and  that  the  milk  should  not  be  permitted  to  leave 
a  farm,  dairy,  or  milk-shop  during  the  existence  of  any 
of  these  diseases  among  the  inmates  or  employees,  nor 
should  the  latter  be  permitted  to  reside  in  or  visit  in- 
fected premises  while  engaged  in  the  milk  ti-aflic,  with- 
out permission  from  the  Health  Department.  The 
farmer  or  retailer  should,  in  fact,  be  prepared  by  previ- 
ous Instructions  to  guard  the  milk  supply  from  these 
sources  of  danger  and  call  upon  the  authorities  for  an 
immediate  inspection.  To  prevent  great  loss  incident  to 
these  restrictions,  they  may  be  modified  so  as  to  utilize 
the  milk  after  proper  sterilization  under  the  direction 
of  the  Health  Department.  The  retailer  should  be  duly 
registered  and  be  required  to  furnish  the  health  office 
vyith  a  list  of  customers.  These  lists  should  be  arranged 
on  the  "index  card  system,"  so  that  the  simultaneous 
occurrence  of  infectious  diseases  in  a  number  of  families 
supplied  by  the  same  milkman  may  be  promptly  discov- 
ered and  the  mischief  checked. 

There  is  nothing  strained  in  these  requirements,  as 
good  and  sufficient  reasons  have  been  adduced,  and  by 
their  enforcement  we  may  hope  to  obtain  such  a  standard 
of  milk  as  will  not  only  effect  a  decided  reduction  in  in- 
fantile mortality,  but  will  render  the  dissemination  of 
infectious  diseases  through  the  milk  supply  a  matter 
of  history  only.  Until  this  is  accomplished,  we  should 
natronize  only  such  dealers  as  sell  "certified  milk,"  or 
sublect  the  milk  in  pint  bottles  to  pasteurization  at  a 
temperature  of  155°  F.  for  thirty  minutes,  and  after  cool- 
ing keep  it  on  ice;  this  will  not  make  bad  milk  good, 
Tbut  it  will  at  least  destroy  its  infectiousness. 

Gem'ge  Martin  Kdber. 

MILK  SICKNESS.— The  early  settlers  in  the  Middle 
West  or  the  region  between  the  Alleghany  Mountains 
and  the  Mississippi  River  north  of  Georgia  and  Alabama, 
buffered  in  their  own  persons  and  in  their  cattle  from  a 
severe  and  often  fatal  malady,  called  by  the  term  which  , 
heads  this  paragraph.  In  cattle  the  affection  was  called 
"trembles,"  but  its  relation  to  the  "milk  sickness"  of 
man  was  so  close  as  to  leave  no  doubt  in  the  minds  of 
either  the  physicians  or  the  laity  of  those  times  that  the 
two  were  one  and  the  same  disease. 

In  animals  the  first  symptom  noted  was  marked  apathy ; 
the  animal  stood  apart  from  the  herd,  motionless  with 
flroopin"-  head,  and  persistently  refused  to  graze.     Later 

eencral  tremor  came  on,  its  appearance  being  hastened 
>lv  forced  exercise  of  the  animal,  there  was  extreme  thirst 
in  most  cases,  and  constipation  was  pronounced.     Soon 


+he  animal  lay  down,  respirations  became  less  and  less 
freauent,  the  extremities  grew  cold,  the  eyes  glassy,  and 
death  usually  occurred  at  the  end  of  eight  or  ten  days. 

In  man  the  symptoms  were  very  similar.  There  was 
complete  anorexia,  nausea  and  vomiting  were  frequent, 
and  constipation  was  absolute.  The  urine  was  clear  and 
iimpid  but  reduced  in  amount  despite  the  large  quanti- 
ties of  water  taken  to  quench  the  intolerable  thirst.  The 
pulse  was  weak  and  compressible;  the  temperature  was 


usually  beloviT  normal,  but  in  exceptional  cases  might  rise 
to  99°  or  100°  F. ;  there  were  never  any  chills,  and  the 
headache  ushering  in  malarial  and  typhoid  fevers  was 
conspicuously  absent. 

Milk  sickness  was  a  very  grave  malady,  and  recovery 
seems  to  have  been  the  exception,  though  not  impossible. 
There  was  no  specific  treatment,  but  the  best  results  were 
obtained  by  judicious  stimulation  and  careful  nursing. 

As  the  disease  is  no  longer  recognized — whether  be- 
cause it  has  become  extinct  or  because  better  diagnostic 
methods  have  corrected  our  nosology,  it  is  difficult  to 
say — it  is  impossible  to  determine  what  its  true  nature 
was.  Indeed,  many  observers  to-day  question  whether . 
there  really  ever  was  a  morbid  entity  such  as  that  de- 
scribed under  this  name.  In  Volume  V.  of  the  first  edi- 
tion of  this  work  Dr.  William  M.  Beach,  a  pioneer  phy- 
sician in  Central  Ohio  who  had  had  a  wide  experience 
with  "milk  sickness,"  contributed  an  article  on  the  dis- 
ease, and  to  this  wc  should  refer  readers  who  desire  to 
learn  more  of  the  facts  than  are  here  detailed.  This  brief 
abstract  of  Dr.  Beach's  article  is  inserted  in  this  place 
for  purely  historical  reasons,  the  disappearance  of  the 
disease  having  rendered  a  more  extensive  treatment  of 
the  sub.i  ect  unnecessary.  —  [Abstract  of  article  by  'William 
M.  Beach.] 

MILK,  SUGAR  OF.— SACCHARti.M  Lactis.  "(CsH^s- 
O11-I-H2O).  A  peculiar,  crystalline  sugar,  obtained  from 
the  whey  of  cow's  milk  by  evaporation,  and  purified  by 
recrystallization  "  (U.  S.  P.).  Sugar  of  milk  crystallizes 
in  four-sided  rhombic  prisms.  These  are  usually  collected 
upon  sticks  or  strings  hung  in  the  concentrated  solution ; 
thus  are  Armed  long  rolls,  three  or  four  inches  in  dia- 
meter, the  crystals  densely  massed  and  tapering  to  a  point 
at  the  axis  of  the  roll.  Much  of  the  sugar,  however,  is 
crystallized  in  pans  and  comes  in  fragments  of  large  cakes,- 
two  or  tliree  inches  in  thickness.  The  following  is  the 
official  description: 

"  White,  hard,  crystalline  masses,  yielding  a  w-hite  pow- 
der feeling  gritty  on  the  tongue,  odorless,  and  having  a 
faintly  sweet  taste.     Permanent  in  the  air. 

"Soluble  in  about  six  parts  of  water  at  15°  C.  (59°  F.), 
and  in  one  part  of  boiling  water;  insoluble  in  alcohol, 
ether,  or  cldoroform. 

"The  aqueous  solution  of  sugar  of  milk  is  neutral  to 
litmus  paper. 

"  On  adding  to  a  few  cubic  centimetres  of  a  hot,  saturat- 
ed aqueous  solution  of  sugar  of  milk  an  equal  volume  of 
sodium  hydrate  T.  S.,  and  gently  warming,  the  liquid 
will  turn  yellow  and  brownish-red.  On  the  further  addi- 
tion of  a  few  drops  of  copper  sulphate  T.  S.,  a  brick-red 
precipitate  will  appear. 

"  If  about  1  gm.  of  powdered  sugar  of  milk  be  sprinkled 
upon  about  5  c.c.  of  cpld  sulphuric  acid  contained  in  a  flat- 
bottomed  capsule,  the  acid  may  acquire  a  greenish  or  red- 
dish but  no  brown  or  brownish-blacli  color  within  half  an 
hour  {absence  of  cane  sugar)." 

The  aqueous  solution  differs  from  that  of  ordinary  su- 
gar in  being  thin  and  net  in  the  form  of  a  syrup. 

The  very  numerous  uses  of  milk  sugar  in  the  pharmacy, 
in  connection  with  other  substances,  as  an  excipient, 
makes  it  unusually  important  that  it  be  kept  fresh  and 
pure.  Its  delicate  and  extensive  use  in  the  preparation 
of  artificial  milk  for  infants  renders  this  caution  still 
inore  important.  The  substance  has  no  special  physio- 
logical action,  and  its  use  in  milk  preparations  will  be 
found  described  under  Milk.  Henry  H.  Rusby. 

MILLBORO  SPRINGS.— Bath  County,  Virginia. 

Post-Office. — Millboro.     Hotel  and  sanitarium. 

Access.  —  Vift  Chesapeake  and  Ohio  Railroad  to  Mill- 
boro Depot,  thence  by  carriage  two  miles  to  springs. 
The  hotel  is  situated  on  a  gently  sloping  eminence  about 
two  thousand  feet  above  the  level  of  the  sea.  The  situ- 
ation commands  a  fine  vista  of  green  fields,  fertile  val- 
leys, lofty  forest-capped  hills,  and  in  the  distance  the 
towering  summits  of  the  AUeghanies.  The  climate  here 
is  of  the  usual  dry,  bracing  character  of  the  Virginia 
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mountain  region.  The  liotel  is  a  comfortable,  well-lcept 
establishment,  having  a  capacity  of  one  hundred  guests. 
Lawn  tennis,  croquet,  bowling,  riding,  and  driving  are 
among  the  amusements  offered.  The  Wallawhatoola 
River,  half  a  mile  distant,  furnishes  excellent  bass  fish- 
ing. There  are  several  mineral  springs  here,  the  most 
important  being  the  Sulphur  and  the  Alkaline  Springs. 
The  following  analysis  of  the  former  was  made  in  1891 
by  G.  B.  M.  Zerr,  chemist,  of  Staunton,  Va. : 

Sulphur  Spbing  (Millbobo's  Springs). 
One  United  States  Gallon  Contains: 
Solids.  Grains. 

Sodium  hydrosulphate 3.34 

Calcium  sulphate 1.55 

Potassium  sulpbate .11 

Sodium  bicarbonate 4.37 

Magnesium  bicarbonate 1.65 

Calcium  bicarbonate 54 

Iron  bicarbonate '^^Si 

Alumina 26 

Sodium  silicate 89 

Sodium  chloride 47 

Aluminum  phosphate Trace. 

Organic  matter 35 

Total 13.43 

Gases.  Cu.  in. 

Sulphureted  hydrogen 1.08 

Carbonic  acid 6.94 

This  is  an  excellent  water  of  the  alkaline  sulpho-car- 
bonated  variety.  It  possesses  antacid,  tonic,  and  mild 
diuretic  properties,  and  will  be  found  useful  in  the  class 
of  cases  to  which  such  waters  are  applicable.  The  alka- 
line spring  was  analyzed  by  Dr.  Zerr  in  1695.  It  is 
somewhat  milder  than  the  sulphur  spring,  but  is  also  a 
very  useful  water  in  acid  dyspepsia,  enfeebled  states  of 
the  digestion,  etc.  James  K.  Crook. 

MINtRAL  ACIDS,  TOXICOLOGY  OF.  See  Acids, 
etc. 

MINERAL  ALKALIES,  TOXICOLOGY  OF.— The  alka- 
line carbonates  and  hydrates  of  potassium  and  sodium 
act  as  corrosive  poisons. 

Potassium  carbonate  is  a  white,  crystalline  salt,  alka- 
line and  deliquescent.  It  dissolves  readily  in  water,  its 
solution  effervescing  readily  on  the  addition  of  acids.  It 
is  used  in  commerce  under  the  names  of  pearl  ash  and  salt 
of  tartar. 

The  pure  sodium  carbonate  is  crystalline,  colorless, 
odorless,  and  transparent.  It  has  a  sharp,  alkaline  taste 
and  an  alkaline  reaction.  On  exposure  to  dry  air  the 
crystals  effloresce  and  fall  into  a  white,  opaque  powder. 
This  compound  is  met  with  in  commerce  as  washing  soda 
or  sal  soda  and  is  much  used  in  the  household  for  clean- 
ing purposes. 

Both  these  carbonates  are  much  less  poisonous  than  the 
hydrates  of  tlie  same  elements  and  they  are  of  no  great 
interest  to  the  toxicologist.  Their  poisonous  dose  is 
large  and  their  effect  like  that  of  the  hydrates  though 
much  less  intense. 

Tlie  hydrates  of  both  sodium  and  potassium  are  found 
in  comuierce  in  the  form  of  irregular  lumps,  a  more  or 
less  fine  powder,  or  in  the  form  of  sticks,  yellowish-white 
or  pure  white  in  color,  crystalline,  and  bitter.  All  forms 
of  these  hydrates  absorb  moisture  readily  to  such  an  ex- 
tent as  to  become  liquid.  They  dissolve  in  water  very 
quickly  with  the  evolution  of  great  beat,  producing  if 
pure  a  clear  liquid.  A  solution  of  each  containing  about 
five  per  cent,  of  the  hydrate  is  official  in  the  Uniteil  States 
Pharmacopoeia. 

In  strong  solution  the  hydrates  act  energetically  on 
cotton  or  woollen  fibre  and  on  animal  or  vegetable  tissues 
in  general,  causing  them  to  soften  and  disintegrate.  On 
metals  also  they  act  corrosively  and  so  insoluble  a  mate- 
rial as  glass  is  after  a  time  affected  by  them. 

Poisoning  by  these  substances  is  the  result  of  accident 
or  from  suicidal  intent,  their  sharp  and  biting  taste  serv- 
ing to  protect  from  their  homicidal  administration. 


The  first  sensation  on  taking  either  the  solid  compounds 
or  their  concentrated  solution  into  the  mouth  is  a  most  in- 
tense burning  and  biting  pain.  In  case  any  of  the  mate- 
rial is  swallowed  this  sensation  extends  throughout  the 
oesophagus  and  stomach.  Vomiting  generally  follows, 
the  materials  ejected  being  frothy  in  character,  brown, 
tinged  with  blood  or  streaked  with  mucus,  and  strongly 
alkaline  in  reaction  and  soapy  to  the  touch.  Sometimes 
there  is  purging.  The  abdomen  in  the  region  of  the 
stomach  is  extremely  tender  to  the  touch,  and  the  act  of 
vomiting  causes  excruciating  pain.  The  surface  of  the 
body  is  cold  and  covered  with  perspiration ;  the  pulse  i» 
quick  but  feeble. 

In  some  fatal  cases  death  follows  within  three  hours, 
the  patient  dying  from  shock ;  but  more  often  life  is  pro- 
longed sometimes  for  months,  death  finally  ensuing  from 
starvation  or  from  perforation  of  the  stomach  or  the 
oesophagus  and  subsequent  inflammation. 

Forty  grains  of  the  hydrate  have  been  known  to  cause 
death,  though  one-half  ounce  is  usually  regarded  as  the 
poisonous  dose. 

Treatment  in  cases  of  poisoning  by  the  fixed  alkalies 
consists  in  the  administration  of  dilute  acids  like  vinegar 
or  lemon  juice  to  neutralize  the  alkali,  and  afterward 
oily  or  mucilaginous  drinks  to  cover  the  raw  surfaces. 
No  attempt  should  be  made  to  use  the  stomach  pump  on 
account  of  the  softened  condition  of  the  tissues. 

Post-mortem  examination  in  cases  of  sudden  death 
from  the  action  of  alkalies  shows  corrosion  of  greater  or 
less  intensity  and  extent,  depending  on  the  strength  of  the 
solution  swallowed  and  the  time  during  which  it  acted 
on  the  tissues.  Usually  the  mouth  is  found  white,  or 
intensely  red  or  brown,  its  mucous  membrane  loosened 
in  shreds.  The  tongue  is  swollen  and  reddened;  the 
oesophagus  much  inflamed,  and  its  lining  membrane  soft- 
ened so  as  to  be  readily  detached  from  the  tissues  below, 
som:^times  in  shreds,  in  a  few  instances  as  a  complete  cast. 
The  lungs  are  sometimes  found  inflamed  and  gray  or 
deep  brown  in  spots  where  the  alkali  drawn  into  them 
has  come  in  contact  with  the  tissue.  The  stomach  is 
reddened  and  its  mucous  coat  loosened.  The  blood-ves- 
sels of  the  stomach  are  congested  and  the  blood  in  them 
is  dark  brown  in  color.  The  intestines  are  usually  nor- 
mal, but  sometimes  show  marked  signs  of  inflammation. 
In  case  of  deatli  after  a  considerable  interval  the  chief 
characteristic  is  the  severe  constriction  or  scarred  appear- 
ance of  the  oesophagus  or  the  stomach.  In  one  case  re- 
ported the  opening  into  the  stomach  hardly  admitted  a 
probe.  The  oesophagus  has  been  found  much  distended 
above  its  constricted  portion,  the  constriction  appearing^ 
hardened  and  considerably  scarred.  Perforation  has  alsa 
been  noted  on  post-mortem  examination. 

In  case  of  a  chemical  investigation  of  the  stomach  con- 
tents in  poisoning  by  mineral  alkalies  these  materials  are 
usually  found  acid  in  reaction,  either  from  the  antidotes, 
administered  during  life  or  because  the  normal  acids  of 
the  stomach  juices  have  neutralized  so  much  of  tlie  al- 
kali as  remains  in  the  body.  The  investigation  is  further 
complicated  by  the  fact  that  the  salts  of  both  potassiurrL 
and  sodium  are  normal  to  the  tissues  and  exist  in  nearly 
all  foods.  The  vomit,  at  an  early  stage  of  a  case  of  this, 
kind,  is  therefore  the  most  satisfactory  material  for  an 
investigation.  Whatever  the  material  it  may  be  best 
extracted  from  the  organic  matter  by  dialyzing  and  then 
concentrating  the  liquid  so  obtained.  If  this  liquid  is. 
alkaline,  titration  by  decinormal  sulphuric  acid  is  advisa- 
ble, as  this  gives  a  measure  of  the  amount  of  alkali  still 
existing.  If  the  extract  is  acid,  or  in  any  case  after  neu- 
tralizing, add  an  excess  of  sulphuric  acid,  evaporate  to- 
dryness,  and  incinerate.  The  residue  is  then  treated  with 
hot  water  and  filtered.  The  sulphuric  acid  is  removed 
by  barium  chloride  and  the  barium  sulphate  filtered  out. 
The  chlorides  formed  are  treated  with  milk  of  lime  for 
some  time  and  then  filtered.  The  filtrate  is  saturated 
with  carbon  dioxide,  boiled,  and  the  precipitate,  if  any, 
filtered  out.  The  filtrate  is  evaporated  to  dryness  after 
the  addition  of  sulphuric  acid  and  the  ignited  residue 
weighed.    Whatever  the  salts  in  the  original  solutiou 
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this  residue  consists  of  sodium  and  potassium  sulpliate. 
After  -weighing,  the  residue  is  dissolved  in  water,  plati- 
num chloride  solution  is  added  in  excess,  and  the  mix- 
ture is  evaporated  to  dryness  on  the  water-bath.  The 
residue  Is  treated  with  eighty-per-cent.  alcohol  and  the 
insoluble  potassio-platinic  chloride  filtered  out,  and  after 
thorough  washing  with  alcohol  it  is  dried  and  weighed. 
The  weight  of  the  platinum  salt  multiplied  by  0.2309 
represents  the  weight  of  caustic  potash.  The  difference 
between  the  potash,  calculated  to  sulphate,  and  the  weight 
of  the  mixed  residue  of  sulphates  represents  the  sodium 
sulphate.  Herbert  M.  Hill. 

MINERAL  HILL  SPRINGS.— Grainger  County,  Ten- 
nessee. 

PosT-OFi'iCE. — Bean's  Station.     Hotel  and  sanitarium. 

These  springs  are  located  in  the  Bean's  Station  Valley, 
near  the  foot  of  Clinch  Mountain,  ten  miles  from  Morris- 
town.  The  peculiar  arrangement  of  the  valleys,  hills, 
and  mountains  gives  rise  to  a  cool,  refreshing  air  current, 
always  passing  from  north  to  south  in  the  morning  and 
from  south  to  north  in  the  afternoon.  We  are  informed 
Iiy  Dr.  W.  J.  Heacker,  of  Bean's  Station,  that  as  many 
as  twelve  varieties  of  mineral  water  are  found  near  the 
hotel,  among  which  are  mentioned  red,  white,  and  black 
sulphur  chalybeate,  Epsom,  and  alum  waters.  No  analy- 
ses appear  to  have  been  made.  The  accommodations 
■of  this  resort  appear  to  have  been  largely  extended  and 
Improved.  It  is  stated  that  many  varieties  of  ills  are 
benefited  by  the  genial  climate  and  a  free  use  of  the 
waters.  James  K.  Crook. 

MINERAL  SPRINGS  AND  WATERS— Geologically, 
:all  the  waters  which  issue  from  the  earth  might  be  desig- 
nated as  mineral,  but  in  the  common  acceptation  the  term 
Tcfers  only  to  those  waters  which  are  used  for  internal  or 
external  medical  purposes  in  virtue  of  their  chemical  con- 
tents, or  on  account  of  their  natural  temperature.  Such 
waters  have  been  employed  in  the  heaUng  art  through  all 
.ages  from  the  earliest  dawn  of  history  to  the  present  day. 
Like  many  other  medicinal  agents,  mineral  waters  in 
former  times,  before  their  proper  constitution  was  under- 
stood were  superstitiously  invested  with  powers  which 
we  now  know  they  never  could  have  possessed.  Some 
of  the  ancient  notions  regarding  their  healing  virtues  are 
still  retained  by  credulous  or  ignorant  persons,  and  this 
fact  is  duly  utilized  by  enterprising  promoters  of  certam 
snrinffs  to  their  own  commercial  advantage,  but  not  to 
the  benefit  of  enliglitened  and  progressive  therapeutics. 
Aside  from  disappointing  the  expectations  of  invalids,  the 
:flb'5urd  claims  published  in  their  circulars  by  unscrupu- 
lous nroprietors  of  mineral  springs  have  served  to  preju- 
Hire  the  minds  of  medical  men,  some  of  whom  m  our 
.own  country  ignore  this  subject  altogether,  and  are  con- 
tent to  leave  the  whole  matter  of  mineral  hydrother- 
„ri,,tics  in  the  hands  of  persons  having  nothing  more 
than  a  commercial  interest  in  its  extension.  In  Europe, 
hnwpver  these  agents  are  justly  regarded  as  a  valuable 
aHrlition  to  the  armamentarium  medicorum,  and  a  study 

f  their  uses  is  held  as  an  essential  part  of  materia  medi- 
r»  and  therapeutics.  The  students  of  all  the  chief  uni- 
versities are  instructed  in  their  rational  uses,  and  the 
ctnlus  of  mineral  waters  is  altogether  dignified  and  satis- 
factorv  Even  on  this  side  of  the  Atlantic  there  are 
pvidences  that  the  regular  profession  is  awakening  to  a 
nroner  appreciation  of  the  potential  value  of  these  reme- 
dial adiuncts,  which  in  our  own  fair  land  are  found  in 
greater  profusion  and  variety  than  anywhere  else  on  the 
flobe  A  siMrit  of  scientific  inquiry  and  investigation  is 
fuDcrsedihg  the  lethargy  and  indifference  of  American 
practitioners.  Many  of  our  spas  are  already  provided 
with  properly  equipped  sanatoria  and  bath-houses,  and 
the  writer  learns  from  a  recent  visit  to  some  of  our  well- 
vnown  mineral  spring  resorts  that  an  increasing  number 
of  the  valetudinarian  visitors  are  taking  the  waters  under 
medical  supervision.        ^  ^    ^.  ,.        ,    , 

The  writer  is  convinced  by  his  own  continued  observa- 
tions that  American  medical  men  of  to-day  are  far  better 


acquainted  with  the  chemical  composition  and  thera- 
peutical possibilities  of  our  own  mineral  waters  than 
they  were  fifteen  or  twenty  years  ago.  The  alert  Yankee 
will  not  forever  allow  the  fruitful  fields  which  surround 
him  to  lie  fallow  and  undeveloped.  The  veil  of  ignor- 
ance and  superstition  which  has  shrouded  the  medicinal 
operation  of  mineral  waters  having  been  brushed  aside, 
the_  plain  fact  is  revealed  that  these  substances  exert 
their  physiological  action  and  therapeutical  effects  pre- 
cisely as  do  other  internal  remedial  agents.  It  is  known 
to  all  that  a  mineral  water  containing  the  sulphate  of 
soda  or  magnesia  will  act  on  the  bowels.  A  bicar- 
bonated  alkaline  water  will  quickly  remove  the  symp- 
toms of  acid  dyspepsia,  while  it  requires  no  argument  to 
show  that  a  potent  chalybeate  will  influence  the  mani- 
festations of  ansemla,  at  least  as  readily  as  wili  one  of  the 
artificial  preparations  of  iron.  These  are  examples  of 
what  we  know  about  the  therapeutics  of  mineral  waters. 
But  we  have  not  yet  learned  why  a  very  few  grains  of  sul- 
phated,  magnesio,  or  sodic  salt  will  give  a  laxative  influ- 
ence to  a  natural  mineral  water,  and  that  the  physiologi- 
cal effects  of  arsenic  can  be  readily  secured  by  the  daily 
imbibition  of  a  water  containing  far  less  than  the  usual 
pharmaceutical  dosage.  Nor  are  we  at  present  able  to 
explain  why  we  cannot  gain  these  same  effects  by  arti- 
ficially adding  these  substances  to  ordinary  potable  water. 
The  progressive  practitioner,  however,  while  desirous  of 
further  light  regarding  these  matters,  will  not  deprive  his 
patient  of  the  advantage  of  knowledge  well  attested  by 
clinical  experience  while  awaiting  an  exact  explanation 
of  the  modus  operandi  of  his  remedial  agents.  We  are 
equally  ignorant  as  to  the  precise  action  of  a  majority  of 
our  most  highly  prized  artificial  preparations. 

Certain  European  mineral  springs  were  known  to  be 
useful  in  the  treatment  of  syphilis  and  its  sequelae 
many  years  before  a  chemical  analysis  showed  them  to 
possess  a  minute  quantity  of  the  iodides  of  potassium 
and  sodium.  Similarly,  quinine  was  known  to  be  useful 
in  malarial  affections  a  very  long  time  before  it  was 
learned  that  malaria  was  a  specific  infectious  disease, 
and  that  quinine  was  destructive  of  its  pathogenic  mi- 
crobe. We  are  often  obliged  to  avail  ourselves  of  empir- 
ical knowledge  until  the  scrutinizing  eye  of  the  experi- 
mental chemist  or  physiologist  supplies  us  with  rational 
explanations. 

With  the  possible  exception  of  the  sulphated-saline 
groujj,  mineral  waters  find  their  chief  application  in 
chronic  diseases.  The  very  fact  of  the  ease  with  which 
they  may  be  introduced  into  the  system  gives  them  a 
vast  advantage  in  many  obstinate  and  long-continued 
affections  in  which  the  gamut  of  pharmaceutical  reme- 
dies has  been  run  and  the  stomach  of  the  weary  patient 
rebels  at  more  drugs.  Waters  have  a  very  much  better 
influence  when  consumed  at  their  original  source  at  the 
spa  than  when  used  from  bottles,  demijohns,  etc.,  in  the 
city.  At  the  spring  the  patient  has  the  added  advan- 
tages of  a  change  of  scenery,  surroundings,  climate  and 
food,  and  a  temporary  absence  from  the  worries  and  cares 
of  home  and  business.  Many  a  long-standing  and  well- 
nigh  hopeless  case  of  chronic  rheumatism,  anaemia,  dys- 
pepsia, or  hepatic  disorder  has  been  restored  to  a  state 
of  perfect  or  comparative  good  health  by  a  timely  sojourn 
at  a  proper  mineral  spring  resort.  There  are  numerous 
excellent  commercial  mineral  waters  which  may  be  used 
advantageously  at  home,  but  the  effects  obtained  cannot 
compare  with  those  derived  at  the  fountain-head. 

The  employment  of  baths  or  the  external  use  of  water 
belongs  more  properly  to  the  domain  of  general  hydro- 
therapeutics  {vids  p.  788,  Vol.  IV.).  In  this  place  we 
can  only  briefly  refer  to  the  action  of  mineral  waters  on 
the  economy  through  the  medium  of  the  skin  and  to  bal- 
neological procedures  employed  at  mineral  springs.  The 
time  was  when  special  virtues  were  attributed  to  the  ex- 
ternal application  of  water  the  temperature  of  which  had 
been  raised  by  the  interior  heat  of  the  earth.  More  ad- 
vanced reasoning,  however,  has  led  to  the  conclusion 
that  terrestrial  heat  imparts  no  more  value  to  water  as  a 
bathing  medium  than  heat  secured  through  the  art  of 
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man,  unless  indeed  we  make  allowance  for  the  somewhat 
ambiguous  influence  of  suggestion  which  may  operate  in 
occasional  cases.  Mineral  waters,  however,  do  acquire 
increased  influence  on  the  cutaneous  investment  of  the 
body  by  reason  of  their  impregnation  with  certain  chemi- 
cal ingredients— sulphurcted  hydrogen,  chloride  of  so- 
dium, etc.  In  recent  years  it  has  been  taught  that  tliese 
ingredients  affect  the"  economy  merely  by  their  local 
stimulating  or  sedative  action  on  the  skin,  and  that  undei- 
the  ordinary  circumstances  of  the  bath  there  is  veiy 
little  if  any  interchange  of  constituents  between  the  ani- 
mal fluids  and  the  water  of  the  bath — in  other  words,  that 
none  of  the  contents  of  the  water  is  absorbed  into  the 
blood.  This  view  is  set  forth  in  all  the  late  works  on 
this  subject.  However,  clinicians  and  physiologists 
like  Wittich,  Gutman,  Cheruszwesky,  and  Walkenstein 
maintain  that  the  skin  is  permeable  to  watery  as  well 
as  to  alcoholic  solutions.  It  is  claimed  that  absorption 
is  carried  on  by  the  cutaneous  blood-vessels  and  lym- 
phatics, supplemented  by  the  natural  law  of  diffusion. 
The  fact  that  the  presence  of  iodine  and  bromine  is 
speedily  detected  in  the  urine  after  bathing  in  certain 
waters,  notably  those  of  Mount  Clemens,  Mich. ,  lends 
strong  support  to  this  view.  It  cannot  be  gainsaid  that 
when  the  body  is  immersed  in  a  mineral  bath  the  skin 
separates  two  saline  solutions  of  unequal  density,  i.e., 
the  blood  serum  and  the  water  composing  the  bath. 
Thus,  according  to  the  physical  law  of  osmoisis  and  the 
ionic  action  and  properties  of  molecules,  equalization  of 
the  two  fluids  will  be  brought  about,  or  at  least  at- 
tempted. Aside  from  this  question,  which  we  may  re- 
gard as  being  still  in  abeyance,  the  fact  must  be  borne  in 
mind  that  water  is  a  much  more  rapid  conductor  of  heat 
than  air,  and  it  is  well  known  that  the  human  system 
tolerates  changes  of  temperature  in  the  latter  to  a  much 
greater  extent  than  in  the  former.  While  the  air  at  75° 
F.  is  too  warm  for  comfort  for  most  persons,  a  continued 
bath  at  that  temperature  becomes  cold  and  depressing. 
Again,  a  bath  at  from  98°  F.  to  103°  F.  acts  far  more  ener- 
getically than  the  atmosphere  at  the  same  temperature. 

Classikication  of  Mineral  Waters. — The  need  of  a 
satisfactory  scheme  of  tabulation  of  the  different  varieties 
of  mineral  springs,  both  for  descriptive  and  for  therapeu- 
tical purposes,  has  long  been  felt  by  medical  men,  and 
various  methods  of  classification  have  been  proposed  by 
writers  on  the  subject.  The  author  is  convinced  that  the 
following  scheme  suggested  origiBally  by  Dr.  Albert  C. 
Peale  of  the  United  States  Geological  Survey  and  elabo- 
rated and  modified  by  himself  is  all  that  is  needful  for  the 
purpose,  and  is  sufficiently  elastic  to  cover  the  analysis 
of  any  mineral  water,  whatever  its  source.  Under  this 
method  the  writer  has  classified  all  the  mineral  springs 
of  the  United  States  that  have  been  subjected  to  analysis 
and  has  found  it  to  meet  the  requirements  in  every  case. 
All  mineral  waters  are  divided  primarily  into  two  great 
groups  and  are  then  treated  precisely  alike  with  refer- 
ence to  their  chemical  contents. 

Group  A.  Cold  (non-thermal)  springs. 

Group  B.  Thermal  springs. 

Class  I.  Alkaline -j  ^^uriatef ' 

Class  II.  Alkaline-saline \  ^"^P.^f*^*' 

(  Munated. 

Class  III.  Saline j  Muriat^*^' 

f  Alkaline. 

Class  IV.  Chalybeate "j  iJ^Led. 

\  Muriated. 

Class  V.  Neutral  or  indifferent  waters. 

The  existence  or  non-existence  of  gaseous  contents 
may  be  shown  thus: 

1.  Non-gaseous. 

3.  Carbonated  or  acidulous— containing  carbonic  acid 
gas. 

3.  Sulphureted — containing  hydrogen  sulphide,  etc. 
A  combined  solid  and  gaseous  water  may  be  referred  to 
as    alkaline-carbonated,   saline-sulphureted,  etc.      Any 


classification  must,  from  the  nature  of  the  case,  be  some- 
what ai'bitrary.  Nature  herself  is  an  evolution.  Many 
analyses  so  shade  into  each  other  that  it  is  difficult  to- 
draw  hard-and-fast  lines.  But  tlae  abov.e  classification 
admits  of  a  ready  subdivision  according  to  the  predomi- 
nant or  most  important  constituents,  as  follows:  Sodic, 
magnesic,  bromic,  arsenical,  acid,  aluminous,  etc. 

Under  the  alkaline  springsare  included  all  those  wliich 
are  characterized  by  the  predominance  of  the  alkaline 
carbonates ;  as  the  carbonates  of  the  alkalies,  the  alkaline 
earths,  and  the  alkaline  metals.  There  are  no  absolutely 
pure  alkaline  springs;  all  contain  saline  ingredients  just 
as  all  saline  springs  contain  alkaline.  Many  also  contain 
iron,  and  a  large  majority  of  the  most  celebrated  alkaline 
springs  contain  also  carbonic  acid  gas.  This  substance 
not  only  greatly  increases  the  solvent  power  of  water, 
but  imparts  to  it  a  bright  and  piquant  sparkle,  a  grate- 
ful, somewhat  acidulous,  pungent  taste,  and  furthermore 
enhances  its  therapeutic  properdes  in  certain  states. 
Nearly  half  the  alkaline  springs  or  the  United  States  are 
calcic-alkaline,  i.e.,  they  contain  calcium  carbonate  or 
bicarbonate  as  a  predominant  ingredient.  But  nearly  all 
contain  also  the  carbonate  or  bicarbonate  of  sodium,  po- 
tassium, magnesium,  iron,  and  many  also  lithium. 
•  Physiological  Action. — The  alkaline  carbonated  waters 
stimulate  the  action  of  the  stomach,  render  the  urine  al- 
kaline, increase  its  flow,  and  are  to  some  extent  diapho- 
retic. They  are  not  purgative  unless  strongly  combined 
with  salines,  and  they  have  a  tendency  to  lessen  catarrhal 
discharges. 

Therapeutics. — These  waters  form  a  very  efficacious  and 
speedy  remedy  in  the  treatment  of  acid  dyspepsia  and 
fiat\ilence.  Given  before  meals  they  stimulate  the  pep- 
tic glands,  thus  promoting  the  flow  of  gastric  juice  and 
aiding  the  appetite  and  digestion.  Though  not  curative, 
they  are  useful  in  ameliorating  some  of  the  symptoms  of 
chronic  catarrh  or  gastritis  and  cancer  of  the  stomach. 
Their  diuretic  tendency  gives  them  a  useful  application 
in  fevers,  rheumatism,  gout,  diabetes,  vesical  irritation, 
etc.  The  liabitual  use  of  these  waters  tends  to  render  the 
urine  alkaline,  and  it  is  believed  by  many  eminent  medi- 
cal authorities  that  those  containing  lithium  arrest  the 
formation  and  favor  the  disintegration  and  expulsion  of 
uric-acid  calculi,  concretions,  etc.  When  combined  with 
salines,  iron,  etc.,  these  waters  acquire  new  virtues  which 
will  be  later  referred  to.  The  following  analysis  of  one 
of  the  Manitou  Springs  of  Colorado,  *he  Navajo,  pre- 
sents a  good  example  of  an  alkaline-carbonated  water: 

One  United  States  uallon  Contains: 
Solids.  Grains. 

Sodium  chloride 23.79 

Potassium  sulphate 15.35 

Sodium  sulphate 10.93 

Magnesium  carbonate Va.Oi 

Iron  oxide .02 

Sodium  carbonate ^.go 

Lithium  carbonate    . .' 61 

Calcium  carbonate 69.33 

Alumina 10 

Silica 3,46 

Total  solids 181.23 

Free  carbonic  acid  gas. 

Among  the  better-known  American  alkaline  springs 
are  the  following: 

Bladon  Springs,  Alabama;  Highland  Springs,  C!alifor- 
nia;  Perry  Springs,  Illinois;  St.  Louis  Spring,  Michigan; 
Londonderry  Lithia  Spring,  New  Hampshire;  Glen 
Springs,  New  York;  Buffalo  Lithia  Springs,  Virginia; 
Waukesha  Mineral  Springs,  Wisconsin.         , 

Well-known  European  alkaline  springs  are  as  follows: 
ApoUinaris  Springs  (Neuenahr),  Rhenish  Prussia;  Fach- 
ingen,  Germany;  Weilbach,  Hesse,  Germany;  Ems-on- 
the-Lahn  (Kesselbrunnen),  Germany;  Obersalzbrunn, 
Silesia;  and  HolyjWell,  North  Wales. 

Alkaline-Saline  Waters.— This  class  includes  all 
those  waters  in  which  the  purely  alkaline  ingredients  and 
the  salines  are  present  in  anything  like  equal  quantities. 
For  example,  a  water  whose  predominant  constituents 
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are  the  carbonate  of  sodium  and  the  chloride  of  sodium, 
the  other  ingredients  being  in  smaller  proportions,  or 
comparatively  unimportant,  would  be  properly  ranked 
as  an  alkaline-saline.  If  the  sulphate  of  sodium  or  potas- 
sium were  present  in  considerable  quantities  the  water 
might  properly  be  referred  to  as  a  sulphated  alkaline- 
saline.  The  waters  of  the  alkaline-saline  elass  are  among 
the  most  richly  impregnated  known.  Many  of  the  best 
in  the  world  are  found  in  the  United  States. 

PJiysiological  Action  and  Therapeutics.  — The  therapeu- 
tical effects  of  these  waters  are  brought  about  by  the 
simultaneous  introduction  into  the  system  of  a  double  or 
triple  group  of  compounds  somewhat  differing  in  their 
individual  influence,  and  each  to  some  extent  supple- 
menting the  action  of  the  others.  These  waters  are  in  the 
first  place  antacid  par  excellence.  Their  prime  ingredi- 
ents are  essential  to  the  processes  of  osmosis,  combustion, 
digestion,  and  secretion.  With  the  chloride  of  sodium 
the  alkalies  contribute  to  maintain  the  blood  in  the  de- 
gree of  viscosity  necessary  for  the  process  of  endosmosis 
and  exosmosis.  These  waters  thus  possess  all  the  virtues 
separately  set  forth  as  attaching  to  the  alkaline  and  saline 
classes.  Many  of  the  muriated  alkaline-salines  exert  a 
certain  laxative  influence,  but  those  containing  the  sul- 
phate of  sodium  or  magnesium  possess  the  advantage  of 
more  directly  stimulating  the  emunctory  action  of  the  in- 
testines, thus  promoting  the  easy  and  painless  removal 
of  waste  products  from  the  system.  These  waters  thus 
become  useful  in  the  various  chronic  disorders  of  the  ali- 
mentary tract  characterized  by  the  symptoms  of  catarrh 
of  the  stomach,  intestinal  sluggishness,  hepatic  torpor, 
and  constipation.  They  may  also  be  expected  to  render 
good  service  in  cases  of  biliary  and  urinary  calculi,  in 
uric  acid  sand  and  gravel,  in  chronic  bladder  and  urinary 
disorders,  and  in  gout  and  rheumatism.  While  perhaps 
not  properly  denominated  curative,  they  undoubtedly 
in  many  cases  favorably  Influence  the  course  of  chronic 
albuminuria  and  saccharine  diabetes.  Owing  to  their 
active  influence  on  tissue  metamorphosis,  the  stronger 
waters  of  this  group  must  be  used  with  great  caution  by 
cachectic  and  debihtated  persons.  It  is  especially  with 
these  waters  that  misguided  laymen  in  the  United  States 
are  in  the  habit  of  experimenting  on  their  own  persons, 
often  converting  an  ordinary  case  of  dyspepsia  or  debil- 
ity into  one  of  gravity  and  seriousness.  Their  habitual 
use  should  never  be  undertaken  except  on  the  advice  of  a 
physician.  As  a  rule  these  waters  are  ctintraindicated 
in  acute  inflammatory  disorders  and  in  chronic  inflamma- 
tions having  a  tendency  to  acute  exacerbations.  They 
must  be  used  guardedly  in  cases  of  atheromatous  degen- 
eration of  the  arteries,  in  aneurism  of  the  greater  vessels, 
and  in  all  weakened  or  enfeebled  states  of  the  myocar- 
dium or  great  aorta.  Following  is  an  analysis  of  the 
Saratoga  Vichy  Spring,  a  good  example  of  the  alkaline- 
saline  class  of  waters : 

One  United  States  Gallon  Contains,: 
Solids.  Grains. 

Sodium  bicarbonate 82.87 

Calcium  bicarbonate »»■»* 

Magnesium  bicarbonate 4l.su 

Strontium  bicarbonate ^"'^i 

IJthium  bicarbonate l-vo 

Iron  bicarbonate l» 

Barium  bicarbonate SS) 

potassium  sulphate Trace. 

Sodium  phosphate Trace. 

sodium  biborate..... TraM. 

Sodium  chloride •. 128.69 

potassium  chloride ; U.n 

Sodium  bromide vi 

Calcium  fluoride Trace. 

sodium  iodide*. Trace. 

Alumina 48 

Silica 'o 

Organic  matter Trace. 

Total  solids 367.32 

Carbonic  acid  gas,  383.07  cubic  Inches. 

Many  of  the  other  Saratoga  Springs  belong  to  this 
class.    There  are  so  many  excellent  springs  of  the  alka- 


line-saline-group in  the  United  States  that  it  seems  al- 
most invidious  to  mention  examples  of  them.  The  fol- 
lowing are  fair  representations:  Allen  Springs,  El  Paso 
de  Rabbo  Springs,  and  Litton  Seltzer  Springs,  Cali- 
fornia; Bowden  Lithia  Springs,  Georgia;  the  Idanha 
Spring  at  Soda  Springs,  Idaho;  West  Baden  Springs, 
Indiana;  Pry's  Mineral  Springs,  Iowa;  AVaconda  Min- 
eral Springs,  Kansas;  Americanus  Well,  Michigan;  Ball- 
ston  Spa,  New  York;  Wilhoit's  Soda  Spring,  Oregon; 
Dixie  Springs,  Tennessee,  and  the  Borland  Mineral  Well 
of  West  Virginia.  The  following  are  celebrated  Euro- 
pean alkaline-saline  springs:  Bilin,  Bohemia  (Josephs- 
Quelle);  Contrexeville,  Pavilion,  Prance;  Vals,  Franco; 
Luhatschowitz,  Moravia,  and  Selters,  Nassau,' Germany. 

Saline  Mineral  Watbbs. — The  chlorides  and  sul- 
phates give  character  to  the  saline  class  of  waters  and 
often  coexist  in  the  same  spring.  As  a  rule,  however, 
one  or  the  other  group  of  salts  is  so  preponderant  as  to 
overshadow  all  other  ingredients.  These  waters  may 
therefore  be  further  subdivided  into  (1)  the  muriated 
salines  and  (2)  the  sulphated  salines. 

The  muriated  salines  gain  their  character  from  the  pres- 
ence of  the  chlorides,  viz. :  the  chlorides  of  sodium,  po- 
tassium, magnesium,  lithium,  and  iron.  The  chloride  of 
sodium  is  by  far  the  most  important  as  well  as  the  most 
universal  of  these  salts,  being  found  in  almost  every  min- 
eral water,  from  mere  traces  to  many  thousand  grains  in 
the  gallon. 

Physiological  Action. — We  cannot  in  this  place  under- 
take an  account  of  the  various  functions  of  the  chloride 
of  sodium  in  the  system.  Suffice  it  to  say  that  it  is  one 
of  the  essential  components  of  tBe  body,  being  present  in 
every  structure  except  the  teeth.  It  is  one  of  the  most- 
important  factors  in  the  process  of  nutrition,  and  its 
withdrawal  is  at  once  keenly  felt.  In  mineral  waters 
the  remaining  chlorides  are  not  as  a  rule  present  in  large 
quantities  and  are  relatively  unimportant.  The  chloride 
of  lithium  is  found  in  a  few  springs,  but  its  quantity  is 
usually  too  small  to  influence  the  properties  of  the  water. 
The  chloride  of  magnesium  occurs  frequently  in  muriated 
waters.  It  forms  the  bittern  of  salt  works,  and  occurs  in 
great  quantities  in  the  waters  of  the  Dead  Sea  and  in  some 
of  the  brines  of  New  York  and  Michigan.  It  acts  mildly 
as  a  purgative,  promoting  the  flow  of  bile  and  increasing 
the  appetite.  The  chloride  of  potassium  coexists  in 
many  springs  with  common  salt,  though  in  much  smaller 
quantity.  Its  functions  and  distribution  in  the  body  ap- 
pear to  be  quite  siniilar  to  those  of  its  sodium  congener. 
The  chloride  of  calcium,  like  the  carbonate  of  calcium,  is 
not  evacuant,  but  in  large  doses  may  cause  constipation. 
Its  influence  in  uric-acid  states  is  probably  identical  with 
that  of  the  carbonate.  The  chloride  of  iron  is  often  a 
valuable  ingredient  of  chalybeate  waters. 

When  taken  into  the  stomach  in  therapeutic  doses  the 
muriated  saline  or  chloride  of  sodium  waters  cause  an  in- 
crease in  the  flow  of  gastric  juice,  bile,  pancreatic  juice, 
and  intestinal  fluid,  promote  the  appetite,  and  aid  in  tha 
process  of  digestion.  They  have  a  mildly  aperient  effect 
and  exert  an  antiseptic  influence  on  the  intestinal  mu- 
cous membrane,  tending  to  prevent  putrefactive  changes. 
Tlie  increased  quantity  of  urea  excreted  shows  that  they 
promote  tissue  metamorphosis.  The  bronchial  mucous 
secretion  is  also  increased. 

Therapeutics. — In  virtue  of  their  physiological  action 
the  muriated  sodio  waters  possess  a  valuable  application 
in  gastric,  hepatic,  and  intestinal  disorders.  It  would  be 
difficult  to  mention  a  chronic  affection  involving  the 
stomach,  liver,  or  intestinal  tract  in  which  one  of  the 
chlorinated  salines  could  not  at  some  stage  be  benefi- 
cially exhibited,  and  their  good  effects  are  often  greatly 
enhanced  by  the  presence  of  valuable  alkaline  ingredients 
as  well  as  iron.  Herman  Weber  prefers  them  even  to  the 
bitter  or  sulphated  saline  waters  in  the  portal  congestion  , 
of  thiii  or  spare  persons,  in  whom  further  reduction  of 
weight  is  to  be  avoided.  Their  special  application,  how- 
ever, is  to  be  found  in  atonic  dyspepsia,^  insufficiency  of 
the  digestive  fluids  giving  rise  to  dry  scybalous  stools,  a 
furred  tongue,  disagreeable  taste  in  the  mouth,  loss  of 
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-appetite,  hebetude,  and  malaise.  In  tlie  "  rocky  "  state 
following  alcoholic  excesses  a  copious  draught  of  a  po- 
tent carbonated  and  muriated  satine  water  on  rising  will 
do  much  to  restore  tone  and  vigor  to  the  gastro-intestinal 
tract  and  liver  and  assist  no  httle  in  clearing  up  the  be- 
fuddled functions  of  the  central  nervous  system.  Small 
repeated  doses  of  the  stronger  alkaline-saline  with  ferru- 
ginous properties  are  of  undoubted  value  in  chronic 
broncho-pulmonary  affections  attended  by  a  tenacious 
.scanty  expectoration  and  much  debility.     The  strong 

■  carbonated  brines  are  mlich  resorted  to  at  some  spas,  for 
their  local  effects ;  they  are  employed  in  the  Schott  treat- 
ment at  Nauheim. 

The  following  analysis  of  the  Livingston  Artesian  Well 
(         of   Alabama  represents  the  make-up  of  a  moderately 
.strong  niuriated  saline  water: 

One  United  States  Gallon  Contains  : 

Solids.  Grains. 

Sodium  chloride 295.43 

Potassium  chloride 33 

Calcium  chloride 2.98 

Magnesium  chloride 1.84 

Strontium  chloride Trace. 

Iron  perchloride 19 

Sodium  bromide 98 

Iron  bicarbonate 20 

Magnesium  bicarbonate 2.32 

Calcium  bicarbonate 7.14 

Silicic  acid  and  silicates 1.14 

Total 313.55 

Gases.  Cu.  in. 

Free  carbonic-acid  gas  (inj|olutlon) 21.47 

Carbonic  acid  in  combination  as  carbonates 9.32 

In  this  class  the  United  States  possesses  a  large  number 
•  of  the  best  springs  known.     We  have  space  to  refer  to 

hut  a  few  examples: 

Byron  Springs,  Eureka  Springs,  and  Calistoga  Springs, 
•California;   Magnetic  Mineral  Springs,  Indiana;  Geuda 

Springs,  Kansas;  Upper  Blue  Lick  Springs,  Kentucky; 

Clark's  Red  Cross  Mineral  Springs,  Mount  Clemens 
.  Springs,  and  St.  Clair  Springs,  Michigan ;  Sweet  Springs 

(Akesion  Spring)  and  Blue  Lick  Springs,  Missouri;  Glen 
.Springs  (Neptune),  New  York;  Wasatka Mineral  Spring, 

Utah;  Parker  Mineral  Springs,  Pennsylvania;  Addison 

■  Sulphur  Springs,  West  Virginia,  and  Sheboygan  Mineral 
Well,  Wisconsin. 

The  following  well-known  European  springs  are  of 
this  variety:  Cheltenham  and  Harrowgate,  England; 
Homburg  (Elizabeth-Brunnen)  and  Kreuznach  (Oranien- 
Quelle),  and  Wiesbaden,  Germany;  and  Baifiges  (Bon- 
cheries),  Hautes-Pyrenees,  France. 

The  Sulphated  Saline  Waters. — The  sulphated 
saline  or  purgative  group  of  waters  are  characterized  by 
the  presence  of  the  sulphate  of  magnesia  (Epsom  salt)  or 
the  sulphate  of  soda  (Glauber's  salt).  These  waters  usu- 
ally contain  also  the  sulphate  of  calcium,  sometimes  the 

,  sulphate  of  iron,  and  frequently  sulphureted  hydrogen. 
The  sulphate  of  magnesia  is  exceedingly  soluble  and  is 
the  important  constituent  of  the  so-callecl  bitter-waters. 
The  sulphate  of  sodium,  which  is  also  bitter  and  rather 
nauseous  to  the  palate,  is  likewise  very  soluble  and  in 
variable  quantities  always  coexists  in  mineral  waters  with 
the  former  salt. 

Physiological  Action. — Both  these  salts  are  laxative  or 
purgative  according  to  the  dose  taken.  They  act  by  pro- 
moting the  process  of  endosmosis  and  exosmosis,  thus  ab- 
stracting the  watery  elements  of  the  blood  and  increasing 
intestinal  secretion.  The  action  of  Epsom  salt  appears  to 
be  limited  chiefly  to  the  intestinal  glands,  but  the  obser- 
vations of  Rutherford  and  Vignal  show  that  the  sulphate 

■of  sodium  is  also  a  valuable  hepatic  stimulant.  Both 
salts  are  diuretic.  The  sulphates  of  calcium  and  potas- 
sium are  of  secondary  importance  in  mineral  waters. 

Therapeutics. — It  is  in  disordered  conditions  of  the  ali- 
mentary tract  and  liver,  with  the  concomitant  symptom 
of  constipation,  that  the  best  effects  of  the  sulphated 
waters  are  shown.     In  sluggish  conditions  of  the  liver 

-characterized  by  yellowness  of  the  conjunctivae,  a  sallow 


countenance,  coating  of  the  tongue,  and  hemorrhoids, 
these  waters  are  speedily  beneficial.  In  eliminating 
chronic  malarial  and  syphilitic  infections  from  the  system 
as  well  as  in  expelling  lead,  mercury,  and  other  metallic 
poisons,  they  furnish  an  important  and  useful  adjunct  to 
other  remedial  measures.  The  sulphated  waters  are  also 
of  considerable*  value  in  promoting  the  absorption  of 
pleuritic  and  peritoneal  transudations.  A  small  early 
morning  daily  dose  of  one  of  the  stronger  members  of 
this  group  can  be  confidently  relied  upon  as  a  valuable 
aid  to  other  therapeutic  procedures  in  oedema  of  the 
lower  extremities  and  beginning  general  anasarca.  On 
account  of  their  accelerating  influence  in  meubolism  these 
waters  are  prescribed  with  advantage  in  cases  of  corpu- 
lency and  fatty  infiltration.  The  value  of  a  brisk  saline 
will  be  generally  acknowledged  in  overcoming  the  dis- 
greeable  results  of  a  heavy  dinner  accompanied  with 
much  wine.  These  waters  must  be  used  cautiously  in 
cases  of  extreme  anaemia  or  great  debility ;  the  range  of 
usefulness  of  sulphated  saline  waters  is  materially  broad- 
ened when  they  contain  muriated  saline  and  alkaline  in- 
gredients. The  following  analysis  is  of  the  American 
Carlsbad  Spring  of  Washington  County,  Illinois: 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Magnesium  sulphate 103.70 

Sodium  sulphate 53.00 

Calcium  sulphate 65.80 

Sodium  carbonate 10.00 

Sodium  chloride 27.40 

Total 259.90 

Carbonic  acid  gas  not  determined. 

Other  American  sulphated  saline  springs  are  as  follows: 
Crab  Orchard  Springs,  Kentucky ;  B.  B.  Mineral  Spring, 
Missouri;  Tate  Springs  and  Montvale  Springs,  Tennes- 
see; Gibson  Mineral  Wells  and  Wootan  Wells,  Texas; 
Fort  Crawford  Mineral  Well,  Minnesota;  Catoosa 
Springs,  Georgia;  Blue  Ridge  and  Yellow  Sulphur 
Springs,  Virginia ;  Salt  Sulphur  Springs,  West  Virginia ; 
Cooper's  Wells,  Mississippi,  and  Manhattan  Artesian 
Well,  Kansas. 

Many  of  the  Saratoga  waters  are  excellent  mild  purga- 
tives, but  are  bicarbonated  magnesic  and  sodic,  and  not 
sulphated.  It  is  only  in  the  class  of  sulphated  salines 
that  the  waters  of  the  United  States  are  somewhat  infe- 
rior, on  the  whole,  to  those  of  Europe. 

Among  the  well-known  foreign  purgative  waters  are 
the  following:  Carabafla  Mineral  Spring  and  the  Rubi- 
nat  Springs  of  Spain;  the  Hunyadi  Janos  Wells  and  the 
Apenta  Springs  of  Hungary;  the  Pilllna,  Seidlitz,  and 
Friedrichshall  of  Germany. 

Chalybeate  Waters. — Within  the  borders  of  the 
United  States  have  been  found  the  most  richly  mineral- 
ized iron  waters  known  to  the  analytical  chemist.  Iron 
is  perhaps  most  often  found  in  mineral  springs  in  the 
form  of  the  bicarbonate — although  many  analyses  show 
the  sulphate,  some  the  oxide,  and  still  others  the  chlor- 
ide. The  bicarbonated  chalybeate  waters  are  usually 
most  valuable  for  internal  administration.  Not  only  does 
carbonic  acid  increase  the  solubility  of  the  iron,  but  it 
disguises  the  otherwise  astringent  and  ferruginous  taste 
and  aids  in  its  speedy  absorption  and  assimilation. 

Physiological  Action. — Clinical  experience  shows  that 
the  chalybeate  waters  cause  an  increase  in  the  appetite, 
a  return  of  normal  color,  a  gain  in  weight  and  strength, 
and  a  general  improvement  in  the  bodily  functions.  In- 
vestigations with  the  hsemoglobinometer  have  further 
proved  that  the  deficiency  of  the  coloring  matter  of  the 
blood  observed  in  anaamic  states  may  be  speedily  made 
up  by  the  administration  of  a  properly  selected  chaly- 
beate water.  As  iron  in  many  of  its  pharmaceutical 
forms  frequently  disagrees  with" the  stomach,  we  have  in 
natural  mineral  waters  a  safe  and  pleasant  means  of  in- 
troducing it  into  the  system.  Nor  is  it  essential  that  the 
element  be  present  in  large  quantity.  A  chalybeate 
water  containing  not  more  than  one  grain  of  a  salt  of  the  ' 
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metal  in  a  gallon  will  promptly  show  its  influence  in  the 
returning  color  of  the  face  and  the  increased  tone  and 
vigor  of  the  system. 

Therapeutics. — The  indications  for  the  use  of  iron 
waters  are  numerous.  It  may  be  said  that  they  serve  a 
■useful  purpose  in  almost  all  debilitated  states  of  the  sys- 
tem accompanied  by  a  loss  in  the  ha;moglobin  of  the 
lilood.  In  tardy  convalescence  from  acute  diseases,  in 
tlie  anaemic  state  resulting  from  a  severe  operation  or 
difficult  confinement,  in  all  forms  of  hemorrhage  not  due 
to  fulness  of  the  vessels  or  fragility  of  their  coats  in 
amenorrhcea  when  due  to  chlorosis,  in  the  debilitated  ca- 
tarrhs of  the  uterus  and  vaginal  mucous  membrane,  and 
in  the  various  cachexias,  the  chalybeate  waters  supply  us 
with  a  useful  adjunct  to  the  ordinary  methods  of  treat- 
ment. Iron  waters,  like  the  iron  pharmaceutical  prepar- 
ations, must,  of  course,  be  used  guardedly  in  cases  in 
which  there  is  reason  to  suspect  the  integrity  of  the  blood- 
vessels. _  They  are  as  a  rule  contraindicated  in  vertigo,  in 
■congestive  headaches,  and  should  not  as  a  rule  be  pre- 
scribed to  stout,  red-faced,  plethoric  persons.  The  fol- 
lowing is  an  analysis  of  the  "  Round  "  Spring  at  Aurora 
Springs,  Jlissouri.     It  is  an  almost  pure  chalybeate : 

One  United  States  Gallon  Contains  : 

Solids.  Grains. 

Ferrous  carbonate 5.13 

Ferrous  oxide 93 

Maffneslum  chloride 6.95 

Sodium  chloride 4.01 

Calcium  sulphate 3.42 

ilthla 1.43 

Total 20.87 

Other  American  chalybeates  are  as  follows:  Matchless 
Mineral  Wells,  Alabama;  Arkansas  Lithia  Springs,  Ar- 
kansas; Pacific  Congress  Springs,  Fulton  Wells,  and  Pa- 
goda Spring,  California ;  Puller  Springs,  Georgia ;  Indian 
Springs,  Indiana ;  White  Sulphur  Springs,  Iowa;  Topeka 
Mineral  Wells,  Kansas;  Addison  Springs,  Maine ;  Mardel- 
la  Springs,  Maryland;  Brown's  Wells,  Mississippi;  Lon- 
donderry Lithia  Spring,  Vermont ;  Heath  House  Spring, 
New  Jersey;  Adirondack  Mineral  Spring  and  Oak 
Orchard  Acid  Spring,  New  York  (all  the  Saratoga  Springs 
of  New  York  also  contain  iron,  the  Putnam  having  over 
■seven  grains  per  United  States  gallon) ;  Gaylord  and  Gu- 
lick  Springs,  Pennsylvania ;  Austin  Springs,  Tennessee ; 
Overall  Mineral  Wells,  Texas;  Bath  Alum  and  Rock 
Jlnon  Springs,  Virginia.  ,    ,   ,      ^         ,         -o 

The  following  are  European  chalybeate  waters :  Pyr- 
mont  Waldeck,  Germany  (Trink-Brunnen),  and  Schwal- 
Tjach'  Nassau,  Germany,  (Stahl-Brunnen) ;  Tunbridge 
Well's  England;  Spa  (Ponhon),  Lifege,  Belgium;  and  St. 
Moritz  (Grande  Source),  Grisons,  Switzerland. 

TlIERMAI.    AND    SULPHURBTBD    WATERS.— A    thermal 

^nrino-  is  one  whose  temperature  is  higher  than  the  aver- 
age annual  temperature  of  the  surrounding  atmosphere. 
For  practical  purposes  it  is  customary  to  classify  all 
•sDrinffs  above  70°  F.  as  thermal  and  those  below  70°  F. 
as  cold  Thermal  springs  having  a  temperature  between 
70°  and  98°  are  designated  as  warm ;  those  above  98°  F. 
as  hot  As  thermal  and  sulphureted  springs  have  much 
in  common  they  may  be  treated  collectively.  Hydro- 
een  sulphide  gives  character  to  the  sulphureted  class  of 
waters  and  is  an  important  constituent  of  many  of  our 
most  valuable  thermal  springs  as  well  as  of  a  large  num- 
ber of  cold  springs.  It  imparts  to  water  a  peculiar  odor 
of  decayed  eggs,  which  at  some  springs  may  be  appreci- 
ated at  a  considerable  distance  with  a  favoring  wind. 
Hot  sulphureted  springs  are  most  frequently  observed 
in  mountainous  or  volcanic  districts;  they  contain  sul- 
phates of  a  number  of  the  elements  and  occasionally  sul- 
phides and  sulphuric  acid. 

Physiological  Action.— T^he  activity  of  sulphureted  hy- 
drogen when  taken  into  the  stomach  admits  of  doubt. 
Valuable  alterative  effects  have  been  attributed  to  it,  but 
it  is  probable  that  the  older  writers  over-estimated  the 
influence  of  this  substance  on  the  secretions.  It  seems 
fairly  well  established  that  it  promotes  to  some  extent 
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the  activity  of  the  skin,  kidney,  and  bowels.  Many  of 
the  hot  sulphureted  waters,  even  though  but  lightly  min- 
eralized, will  secure  a  speedy  evacuation  of  the  bowels  if 
taken  fresh  from  the  spring  before  breakfast. 

Therapeutics. — The  internal  use  of  these  waters  is 
highly  advocated  by  medical  practitioners  of  experience 
in  the  treatment  of  gout,  rheumatism,  chronic  synovitis, 
white  swelling,  and  many  of  the  varieties  of  skin  troubles. 
Some  of  the  sulphur  springs  have  long  been  celebrated  in  . 
the  treatment  of  chronic  malarial  infection,  accompanied 
by  an  enlarged  spleen  and  liver  and  in  hepatic  conges- 
tion, abdominal  plethora,  and  hemorrhoids.  They  are 
highly  recommended  by  European  practitioners  in  chronic 
female  pelvic  disorders  of  inflammatory  origin.  It  is  quite 
possible,  however,  that  many  of  our  well-known  sulphur 
springs  owe  their  celebrity  more  to  coexisting  ingredientsi 
than  to  hydrogen  sulphide.  Thermal  and  sulphureted 
waters  are  largely  employed  for  bathing  purposes,  and 
we  may  here  consider  some  points  in  connection  with 
mineral  water  baths.  It  cannot  be  disputed  that  many 
forms  of  chronic  complaints  are  treated  successfully  by  a 
systematic  course  of  bathing  at  a  spa,  after  having  resisted 
all  other  therapeutic  methods.  We  may  properly  at- 
tribute at  least  a  part  of  this  fortunate  outcome  to  the 
stricter  regime  observed  at  the  springs,  to  the  greater 
willingness  of  the  patient  to  adhere  to  rigid  instructions 
than  at  home,  and  to  the  favorable  circumstances  of  en- 
vironment, climate,  scenery,  absence  of  home  cares,  etc. 
It  is  but  fair,  however,  to  attribute  some  portion  of  the 
good  result  to  the  stimulating  character  of  the  waters 
and  possibly  to  theabsoi'ption  of  some  of  the  ingredients. 
Sulphureted  hydrogen  waters  are  widely  used  for  bath- 
ing at  springs,  and  are  recommended  for  many  diseased 
conditions,  notably  tertiary  syphilis,  chronic  rlieuma- 
tism  and  rheumatoid  arthritis,  stiff  joints,  old  glandular 
swellings,  squamous  skin  diseases,  the  effects  of  chronic 
malarial  toxEemia,  portal  congestion,  metallic  poisoning, 
etc.  It  is  not,  however,  possible  to  trace  in  a  scientifi- 
cally satisfactory  way  the  undoubted  influence  of  sul- 
phureted waters  to  the  gas  itself,  to  which  spring  mana- 
gers as  well  as  many  physicians  have  attaclied  so  much 
importance. 

The  following  is  the  analysis  of  the  Santa  Barbara  Hot 
Spring,  of  California,  the  composition  of  a  thermal  sul- 
phureted water  plentifully  charged  also  with  carbonic- 
acid  gas : 

One  United  States  Gallon  Contains  : 

Solids.  Grains. 

Sodium  chloride 1.74 

Sodium  carbonate  3.17 

Sodium  sulphate 14.92 

Magnesium  sulphate 7.75 

Calcium  sulphate 6.03 

Aluminum  3.90 

Arsenic Trace. 

Silica 1.18 

Sulphuric  acid Trace. 

Organic  matter Trace. 

Total  solids 36.69 

Gases.  Cu.  in. 

Free  carbonic  acid ; 19.14 

Sulphureted  hydrogen 9.16 

Among  the  many  excellent  American  thermal  springs 
several  of  which  are  also  sulphureted  may  be  mentioned 
the  following:  Arrow-Head  Hot  Springs,  El  Paso  de 
Roble  Hot  Springs,  Harbin  Hot  Sulphur  Springs,  and 
Skaggs  Hot  Springs,  California ;  Arkansas  Hot  Springs, 
Arkansas ;  Glenwood  Springs  and  Hot  Sulphur  Springs, 
Colorado;  Warm  Springs,  Georgia;  Ferris  Hot  Springs 
and  Hunter's  Hot  Springs,  Montana;  Walley's  Hot 
Springs,  Nevada;  Hudson  Hot  Springs,  and  Las  Vegas 
Hot  Springs,  New  Mexico;  North  Carolina  Hot  Springs, 
North  Carolina;  Belknap  Hot  Springs,  Oregon;  South 
Dakota  Hot  Springs,  South  Dakota;  Terrell  Hot  Medi- 
cinal Well,  Texas;  Beck's  Hot  Springs,  and  Utah  Hot 
Springs,  Utah;  Hot  and  Warm  Springs,  Virginia. 

Numerous  cold  sulphur  springs  are  found  in  all  parts 
of  the  United  States.     Richfield  Springs,  of  New  York, 
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and  Greenbrier  White  Sulphur  Springs,  of  West  Virginia, 
are  familiar  examples. 

The  following  well-known  European  spas  possess  cele- 
brated thermal  springs:  Aix-la-Chapelle,  Baden  Baden, 
Ems,  Nauheim  and  Wiesbaden,  Germany ;  Aix-les-Bains, 
BagnSre-de-Luchon,  La  (Reine)  and  Bourbonne,  Haute- 
Marne,  France ;  Carlsbad  and  TSplitz,  Bohemia;  Gastein, 
Salsburg,  Austria;  Leuk,  Switzerland,  and  Bath,  Eng- 
land. 

Neutral  or  indifferent  waters  of  which  many  well- 
known  examples  are  found  in  the  American  markets  can- 
not, properly  speaking,  be  classified  as  mineral  waters  as 
they  contain,  as  a  rule,  a  smaller  percentage  of  mineral 
ingredients  than  is  to  be  found  in  the  potable  water  sup- 
plied to  most  of  ouf  cities.  The  use  of  these  waters  is 
not  to  be  discouraged,  however.  Practically  without 
exception  they  are  pure  and  wholesome,  and  entirely 
free  from  bacterial  contamination.  There  are  not  want- 
ing numerous  reputable  medical  men  wlio  attach  a  dis- 
tinct medicinal  value  to  some  of  these  excellent  but 
finely  attenuated  beverages. 

There  are  a  number  of  well-known  springs,  some  of 
which  are  not  mentioned  in  any  of  the  above  groups, 
which  owe  their  virtues  to  some  one  particular  ingre- 
dient. Among  these  may  be  mentioned  the  arsenical, 
lithia,  acid,  and  iodo-bromated  waters. 

James  K.  Crook. 
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MINI-NI-YAN  SPRINGS.— Kendall  County,  Illinois. 

Post-Office. — Bristol.  Accommodations  at  private 
residences. 

The  village  of  Bristol  is  located  on  the  main  line  of 
the  Chicago,  Burlington,  and  Quincy  Railroad,  forty- 
seven  miles  from  Chicago.  Five  springs  exist  within 
a  short  distance  of  each  other,  but  only  two  have  been 
used  medicinally.  No.  5,  the  principal  one  (an  artesian 
spring),  yields  10,000  gallons  a  day,  which  can  be  in- 
creased to  100,000  by  pumping.  Two  analyses  have 
been  made,  the  first  by  the  chemist  of  the  State  Univers- 
ity and  the  second  by  the  chemist  of  the  Chicago,  Bur- 
lington, and  Quincy  Railroad.  Both  of  tiie  analyses  have 
been  lost.  We  are  informed  by  Mr.  G.  G.  Hunt,  the  pro- 
prietor, that  the  water  contains  about  ninety-two  grains 
of  solid  matter  per  United  States  gallon,  consisting  prin- 
cipally of  the  carbonates  of  sodium,  magnesium,  iron, 
calcium,  and  lithium,  and  the  phosphate  of  lithium.  It 
is  also  said  to  contain  small  but  perceptible  quantities  of 
iodine,  bromine,  and  rnanganese.  The  water  is  said  to 
exert  a  very  favorable  influence  in  cases  of  nervousness, 
headache,  insomnia,  and  functional  disorders  of  the  liver 
and  kidneys.  In  the  form  of  a  hot  bath  it  has  been  found 
decidedly  efficacious  in  painful  swellings  of  the  joints, 
glandular  enlargements,  and  rheumatic  and  gouty  con- 
ditions. James  K.  Crook. 

MINNEQUA  SPRINGS.— Bradford  County,  Pennsyl- 
vania. 

Post-Officb. — Minnequa.     Hotel. 

Access.— Vifl,  Northern  Central  Railroad,  a  connection 
of  the  Pennsylvania  Railroad,  forty-one  miles  north  of 
Williamsport,  Pa.,  and  thirty-seven  miles  south  of  El- 
mira.  New  York. 

The  Minnequa  Springs  are  located  in  a  rich  farming 
and  dairy  country  at  an  altitude  of  1,500  feet  above 
the  Atlantic  Ocean.  The  pure  mountain  air,  romantic 
scenery,  delightful  drives,  and  shaded  walks  affoi-d 
abundant  opportunities  for  the  enjoyment  of  outdoor 
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life.  The  location  is  within  easy  driving  distance  of 
Mount  Pisga,  the  highest  point  in  Pennsylvania.  The 
hotel  at  Minnequa  is  a  commodious  structure,  containing 
ten  thousand  feet  of  wide  verandas,  and  is  well  fitted 
with  steam  heat,  electric  bells,  elevators,  etc.  In  the 
building  the  visitor  will  find  a  post-office,  telegraph 
office,  and  railroad  ticket  office.  Many  well-known  New 
York  and  Philadelphia  families  have  their  summer  homes 
in  the  neighborhood.  The  mineral  springs  are  three  in 
number,  and  yield  about  six  hundred  gallons  per  hour. 
The  waters  have  been  examined  by  several  chemists,  the 
following  most  recent  analysis  having  been  made  by 
Charles  M.  Crcsson,  M.D.,  of  Philadelphia : 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Calcium 0.99 

Magnesium 20 

Sodium 73 

Lithium Trace. 

Aluminum 12 

Iron Trace. 

Manganese 23 

Chlorine 14 

Silica .' 70 

Zinc 03 

Carbonic  acid 2.05 

Boric  acid 2.13 

Oxygen  (with  silicates) U 

Loss 15 

Total , 7.60 

It  will  be  observed  that  the  terms  of  this  analysis  are 
expressed  in  the  radicals  found.  The  combinations 
would  be  made  up  of  carbonates  and  chlorides.  An 
analysis  of  one  of  the  springs  made  by  Dr.  Gregg  some 
years  ago  showed  the  presence  of  sulphate  of  potassium 
and  hydrogen  sulphide.  The  waters  of  these  springs  have 
been  used,  for  medicinal  purposes,  since  the  early  settle- 
ment of  this  region.  They  are  mildly  antacid,  tonic,  and 
diuretic  in  their  action.  Owing  to  the  presence  of  zinc 
and  manganese  they  have  been  recommended  b3-  some 
physicians  in  the  treatment  of  certain  nervous  ailections, 
including  epilepsy  and  chorea.  James  K.  Crook. 

MISTLETOE.     See  Loranthacece. 

MITOSIS.    See  Cell. 

MOLASSES.     See 


MOLLIN  is  a  potassium  soap  containing  about  thirty 
per  cent,  of  glycerin  and  fifteen  per  cent,  of  free  fat  in 
emulsified  condition.  It  is  a  smooth,  soft,  yellowish- 
white,  unctuous  material,  which  is  miscible  with  water 
so  that  it  may  be  washed  off  the  skin. 

Carbolated  and  creolinated  moUin  and  moUichthyolin 
are  mixtures  of  moUin  with  carbolic  acid,  creolin,  and 
ichthyol,  respectively.  W.  A.  Basiedo. 

MOLLUSCUM  CONTAGIOSUM.— Despite  the  belief, 
shared  at  one  period  by  most  teachers  of  dermatology, 
that  this  disease  is  not  contagious,  the  name  given  by 
Bateman  has  clung  to  it,  and  is  to-day  more  appropriate 
than  others  which  have  been  suggested,  such  as  seba- 
ceum, epitheliale,  verrucosum,  epithelioma  contagiosum, 
and  acne  varioliforme.  The  last-mentioned  designation, 
gi\-en  it  by  Bazin,  should  be  definitely  dropped  because 
of  the  other  acne  varioliformis,  an  affection  which  has 
been  generally  accepted  as  best  designated  in  this  way. 

Although  the  lesions  are  usually  of  small  size  and  dis- 
tributed chiefly-over  the  face,  neck,  chest,  and  genitals, 
it  is  well  to  bear  in  mind' that  a  single  tumor  may  at 
times  attain  the. size  of  a  large  orange,  and  that  the  le- 
sions may,  from  their  size  and  long  duration  in  unusual 
situations,  be  mistaken  for  malignant  gr'owths.  I  have 
removed  from  the  cheek  of  a  young  girl  a  lesion  which 
had  existed  singly  and  with  so  considerable  an  amount 
of  surrounding  swelling  that  sarcoma  had  been  sus- 
pected. Balzer  and  Alquier '  report  a  slowly  increasing 
papillomatous  tumor  of  the  sole  of  the  foot  in  a  boy. 
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which  was  excised  after  seven  or  eight  months,  and  was 
found  to  toe  a  molluscuni  contagiosum. 

Upon  the  penis  I  have  seen  a  tilbert-sized  growth 
which  had  been  mistaken  for  an  unusual  form  of  chan- 
cre. Occasionally  the  lesions  are  so  abundant  as  to  be 
scattered  over  almost  the  entire  body,  especially  when 
some  pruritic  affection  coexists,  favoring  dissemination 
by  reason  of  scratching.  Such  a  condition  I  have  seen  in 
prurigo,  and  the  distinction  must  here  be  carefully  made 
between  the  skin-colored,  intradermic,  firm  lesions  of  pru- 
rigo and  the  "pearl-button "like,  sessile,  pinkish  and 
softer  raollus'cum  lesions. 

Hallopeau «  speaks  of  lesions  so  closely  aggregated  that 
they  resembled  bunches  of  grapes,  and  other  groups  sug- 
gesting framboeslform  ntevi.  I  believe  I  was  the.  first 
to  call  attention  to  lesions  upon  the  mucous  surface  of 
the  lips.  Abraham »  records  the  presence  of  lesions  in 
the  mouth  resembling  large  patches  of  leucoplakia. 
Which  were  found  on  close  inspection  to  be  made  up 
of  numerous  small  papules  merged  together.  This  con- 
dition, which  I  have  never  seen,  might  be  confounded 
with  an  affection  of  the  lips  and  buccal  membrane  often 
observed  by  myself,  and  to  which  Fordyce  has  directed 
attention.'' 

Description  of  the  Lesion. — Recent  lesions  are  miliary 
In  size  and  are  to  be  discovered  only  upon  close  observa- 
tion, and  better  with  the  aid  of  a  lens.  When  they  are  a 
few  weeks  old  they  have  somewhat  the  appearance  of 
milium,  but  the  color  Is  more  pinkish.  They  are  more 
elevated  and  have  rather  the  appearance  of  waxy  warts, 
but  differ  from  the  latter  in  showing  a  central  opening 
through  which  slight  lateral  pressure  will  cause  a  milky 
fluid  or  a  soft  clieesy  material  to  exude.  While  the  base 
Is  usually  somewhat  constricted,  this  is  not  always  the 
case,  and,  as  has  been  already  stated,  lesions  which  attain 
a  great  size  may  be  almost  wholly  intra- or  subcutaneous. 
There  are  usually  no  subjective  symptoms,  aside  from 
those  occasioned  by  secondary  Inflammatory  processes. 

There  is  at  the  present  day  no  doubt  of  the  transmis- 
sibility  of  the  afl'ection,  clinical  data  having  been  suffi- 
ciently substantiated  by  experimental  inoculation. 

Diagnosis. — While  this  is  a  very  simple  matter  after 
one  case  has  been  attentively  observed,  my  experience 
teaches  that  not  only  is  the  diagnosis  rarely  made  by 
students  in  the  clinic,  but  that  practitioners  frequently 
fall  to  recognize  the  condition  or  let  it  pass  as  something 
unworthy  of  notice,  thus  favoring  the  spread  in  the  fam- 
ih%  school,  or  institution.  It  is  to  be  distinguished  chiefly 
from  moUuscum  fibrosum,  the  tumors  of  which  are  much 
firmer  and,  in  addition,  lack  the  central  opening  and  the 
semi-solid  contents.  ,,,,., 

The  tumors  of  M.  fibrosum  are  deeply  embedded  in  the 
skin  and  tissues  beneath  it.  They  are  much  more  com- 
mon upon  other  regions  of  the  body  than  the  face,  and 
are  often  found  associated  with  pendulous  masses.  At 
times  there  projects  from  the  central  portion  of  an  epithe- 
lial molluscum  a  horny  mass.  Pathological  anatomists 
are  now  Inclined  to  place  the  origin  of  these  soft,  semi- 
globular  growths  in  that  portion  of  the  rete  mucosum 
which  is  continuous  with  the  sebaceous  glands,  or  which 
dips  down  between  the  papilla;.  The  view  formerly  en- 
tertained, that  the  tumors  originated  In  the  sebaceous  fol- 
licles, is  still  held  by  some,  who  look  upon  them  as  a 
transformation  of  the  gland  Itself  into  horny  amorphous 
structure  surrounded  by  thickened  walls.  At  limes 
changes  can  be  made  out  at  or  near  the  neck  or  root  of 
the  hair.  There  seems  to  be  no  question  that  the  affec- 
tion should  be  classed  with  new  growths. 

Etiology. — There  is  abundant  reason  for  the  belief 
that  in  time  the  parasitic  nature  of  the  disease  will  be  es- 
tablished. A  tender  and  delicate  skin  ;  a  cutaneous  sur- 
face subjected  to  continuous  perspiration ;  the  presence 
of  a  pruritic  affection — all  these  are, factors  which  favor 
the  development  and  spread  of  the  disease.  The  lesions 
may  exist  in  large  numbers  upon  the  penis,  scrotum,  and 
female  genitals,  especially  in  young  subjects,  without 
reference  to  venery,  although  sexual  contact  favors  dis- 
semination. 


PATHOiiOGiCAL  An ATOMY. — The  tUmors  are  made  up 
of  diverging  lobules  opening  into  a  central  cavity. 

Delicate  fibrous  partitions  separate  these  lobules,  and 
a  fibrous  capsule  envelops  the  whole.  When  the  con- 
tents are  squeezed  out  of  the  external  capsule,  the  ap- 
pearance of  the  extruded  mass  is  that  of  a  diminutive 
brain  or  of  an  enlarged  sebaceous  gland.  The  separate 
lobules  are  lined  with  palisade  cells  continuous  with 
those  of  the  adjacent  rete.  They  are  filled  with  nucle- 
ated epithelium,  cuboidal  or  rounded.  In  the  changes 
which  are  taking  place  in  these  cells,  the  outer  portion 


Fig.  3360.— Molluscum   Contagiosum.     (From  Dr.  George  H.  Fox, 
American  Journal  of  Obstetrics.) 

seems  to  show  numerous  granules  of  kerato-hyalin.  Cor- 
nlfication  rapidly  takes  place,  producing  a  capsular  cov- 
ering for  the  cell.  The  Interior  changes  are  similar  to 
those  of  colloid  or  amyloid  degeneration. 

Molluscous  corpuscles  oi-  bodies,  which  have  long  been 
recognized,  are  oval-shaped,  homogeneous  in  their  com- 
position, and  enclosed  In  a  horny  capsule.  It  is  the  ac- 
cumulation of  these  bodies  In  the  central  opening  of  the 
molluscous  tumor  which  forms  the  milky  fluid  which  is 
noticed  when  the  latter  is  pressed  upon. 

These  peculiar  double-contoured,  globular  elements  re- 
sembling psorosperms,  and  thought  at  different  times  to 
be  allied  to  them,  were  believed  by  Virchow  to  be  degen- 
erated epithelium.  This  eminent  scientist  believed  the 
molluscum  growth  Itself  to  be  a  lobulated  glandular  epi- 
thelioma. 

Boeck,  who  found  a  strong  resemblance  between  these 
tumors  and  sebaceous  glands,  noted  evidences  of  vascu- 
larity in  them.  In  the  semi-fluid  contents  he  discovered, 
beside  the  molluscum  bodies,  epidermic  cells  with  peculiar 
formation,  often  without  nuclei  and  with  sharply  defined 
outline.  He  believed  that  the  first  type  of  oval,  non-nu- 
cleated body  developed  from  the  second.  He  claimed 
that  the  bodies  arose  from  a  change  in  the  protoplasm 
beginning  next  to  the  nucleus:  No  fat  is  to  be  detected' 
by  chemical  or  physiologipal  tests,  and  these  tests  also 
show  that  these  bodies  are  not  ainylold  In  tlieir  compo- 
sition. 

Renaut  regards  the  process  as  a  hyaline  degeneration 
in  the  perinuclear  zone  of  the  rete  cells.  Geber  held  the 
same  view  in  regard  to  their  origin  from  a  hyaline  degen- 
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eration  of  a  hyperplastic  growth  in  the  Interpapillary 
rete  cells. 

Torak  and  Tommasoli,  while  strong  believers  in  con- 
tagion, were  unable  to  obtain  cultures  from  the  con- 
tents of  the  little  tumors.  They  found,  also,  that  the 
strongest  acids  and  alkalies  had  little  or  no  effect  upon 
these  contents.  In  their  opinion  these  bodies  are  the  re- 
sult of  colloid  degeneration. 

Pick  gives  an  instance  of  successful  inoculation  and 
ranges  himself  amongst  the  believers  in  the  parasitic 
theory. 

Neisser  believes  that  the  bodies  are  parasitic  because 
up  products  of  degeneration  look  like  them;  because 
analogous  bodies  may  be  observed  in  other  psorospermia ; 
because  the  cells,  which  are  without  analogy  in  human 
pathology,  are  met  with  in  a  truly  contagious  and  in- 
oculable  process';  and  because  the  conditions  existing  in 
this  tumor,  as  compared  with  those  of  other  epithelial 
new  growths,  are  unique.  As  regards  this  latter  point 
it  may  be  said  that  we  are  dealing  ■wii.h  a  new  growth 
■whose  cells  are  in  part  only  affected  with  degeneration, 
whose  nucleus,  although  pushed  to  one  side,  remains 
always  intact,  and  whose  mode  of  growth  is  quite  differ- 
ent from  that  which  occurs  in  carcinoma  and  all  other 
epithelial  hyperplasias. 

Bender  calls  attention  to  another  point  of  difference 
from  other  epidermal  new  growths,  viz.,  that  whenever 
mitosis  occurs  it  is  limited  to  the  palisade  layer.  He  be- 
lieves also  that  tlie  molluscum  body  is  a  parasite  because 
it  takes  the  aniline  gentian -violet  stain  as  do  other  para- 
sites ;  because  it  is  so  sharply  separated  from  cell  proto- 
plasm; and,"  finally,  because  the  large  number  and  the 
great  variety  in  the  shapes  of  these  bodies  in  a  given  cell 
point  only  to  segmentations  of  a  parasite. 

Drs.  White  and  Robey,^  of  ISoston,  find  that  the  new 
growth  is  formed  by  hyperplasia  of  the  rete  cells  which 
push  the  mass  downward  and  outward,  producing  a 
globular  tumor.  They  fail  to  find  any  bodies  which  bj* 
any  possibihty  they  can  call  gregarinae,  or  anything  like 
a  division  of  a  nu.c,leolus.  The  so-called  molluscum 
bodies  are,  in  their  opinion,  simply  keratin,  identical 
■with  the  horny  layer,  except  in  the  shape  of  the  individ- 
ual cells.  Dr.  Robey's  bacteriological  study  resulted  in 
finding  onlj'  the  stapliylococcus  epidermidis  albus  of 
"Welch.  The  result,  then,  of  this  most  recent  careful  in- 
vestigation leads  to  the  conclusion  that,  although  a  para- 
site probably  exists,  it  has  thus  far  not  been  successfully 
demonstratal,  and  that  "  the  change  is  not  a  colloid  or 
hyaline  degeneration,  but  rather  an  extraordinary  meta- 
morphosis of  rete  cells  into  keratin. " 

Treatment. — Internal  treatment  is  never  required,  and 
while  it  may  be  possible  at  times  to  remove  the  lesions 
■with  applications  of  ammoniated  mercury,  sulphur,  or 
Tesorcin  ointments,  or  by  the  free  application  of  green 
soap,  still  the  simpler  and  easier  method  is  to  scoop  out 
each  separate  lesion  with  a  curette,  and  wash  the  parts 
with  bichloride  solution  (1  to  500-1  to  1,000).  The  con- 
tents of  the  lesions  may  be  squeezed  out  readily  between 
the  finger  nails  of  opposite  hands,  preferably  the  thumb 
naila,  but  this  makes  the  operator  liable  to  infection,  and 
I  have  been  called  upon  to  treat  an  ophthalmologist  for  a 
lesion  upon  the  thumb  which  he  had  acquired  in  this 
way. 

Unless  the  lesion  is  large  or  of  long  standing  and  wart- 
like, removal  by  the  knife,  scissors,  or  ligature,  or  by  the 
application  of  a  caustic  after  curetting,  is  not  called  for. 
Electrolysis  may  be  used,  but  is  seldom  required.  After 
the  removal  with  the  scissors  or  knife  there  is  apt  to  be 
free  bleeding  from  the  base,  just  as  there  is  after  the  re- 
moval of  warts,  to  which  moUusca  bear  such  similarity. 
The  silver  stick  may  be  employed  with  the  object  of 
checking  annoying  hemorrhage. 

Oharles  Warrenne  Allen, 

'  Annales  de  Dermat.  et  de  Sypb.,  No.  4, 1900. 

'  Journ.  des  Maladies  Cutanees  et  SypliiUtiques.  July,  1899. 

"  Trans.  Biitlsh  Journal  of  Dermatology,  December,  1899. 

'  Trans.  Amer.  Dermat.  Assn. ,  1898. 

'  Journal  of  Medical  Research,  vol.  vil.,  No.  3,  April,  1903. 


MOLLUSCUM  FIBROSUM.— This  affection  has  been 
variously  designated  as  M.  simplex,  M.  pendulum,  M. 
areolo-fibrosum,  M.  albuminosum,  and  fibroma  mollus- 
cum. It  is  a  chronic  hypertrophic  affection  of  the  skin 
which  manifests  itself  in  the  form  of  multiple  soft,  ses- 
sile, or  pendulous  tumors;   rarely  in  that  of  a  single, 


Fig.  3361.— Generalized  Fibroma  Molluscum.    (After  Wigglesworth.) 

pendulous  mass  of  connective-tissue  structure.  The  two 
varieties  are  often  found  in  association ;  the  patient  pre- 
senting perhaps  one  or  more  large  pendulous  masses  from 
the  side  of  the  head,  neck,  or  trunk,  with  smaller  lesions 
scattered  over  other  surfaces. 

The  lesions  are  solid  or  semi-solid,  more  or  less  rounded 
or  elongated  growths  varying  from  the  size  of  a  pea  to 
that  of  a  tumor  weighing  perhaps  several  pounds.  The 
younger  lesions  occur  as  subdermal  nodules,  while  those 
of  long  standing  may  hang  by  a  thin  pedicle.  Pear- 
shaped  lesions,  hanging,  as  it  were,  by  the  stem,  are  not 
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tmcommon.  The  colo?"  is  that  of  the  natural  integument, 
and  the  sliin  covering  is  usually  soft  and  supple,  though 
perhaps  marked  with  blood-vessels  and  enlarged  open- 
ings of  sebaceous  glands.  Subjective  symptoms  are  usu- 
ally wanting. 

When  grasped  between  the  fingers,  the  tumors  are 
found  to  be  firmly  elastic,  soft,  lobulated,  somewhat  like 
a  fatty  tumor,  or  they  present  the  feel  of  a  cord-like  body 
which  can  be  rolled  under  the  finger  between  the  folds 
of  skin.  When  they  have  existed  for  a  long  time,  de- 
generative changes,  of  a  fatty,  calcareous,  or  (very  rarely) 
bony  nature,  may  occur.  While  they  may  exist  from 
birth,  in  most  instances  they  are  of  later  development. 
They  begin  at  times  as  a  slight  uplifting  of  the  skin  over 
a  circumscribed  rounded  area.  Pressure  upon  this  pink- 
ish soft  spot  gives  the  impression  of  an  atrophy  or  thin- 
ning of  the  skin  beneath,  or  of  a  pitting,  in  the  deeper  cen- 
tral part  of  which  the  raised  area  may  be  invaginated. 
When  tumors  have  attained  some  size  they  may  present 
to  the  touch  the  sensation  of  containing  bundles  of  fibres. 
As  a  rule,  the  younger  the  subject  the  softer  the  lesions, 
those  of  old  age  being  usually  firm.  Besides  the  circum- 
scribed and  disseminated  forms  of  fibroma,  we  have 
closely  allied  conditions  of  pachydermatocele  (dermatoly- 
sis,  chalazodermia),  which  may  occur  as  a  sequence  or 
as  a  condition  p^r  se,  or  it  may  result  from  states  other 
than  that  of  M.  fibrosum.  Pendulous  masses  of  thick- 
ened skin  or  even  areas  showing  no  marked  thickening 
are  endowed  with  such  elasticity  that  they  may  be  drawn 
far  away  from  the  body's  surface,  and  when  released 
they  spring  back  into  place.  This  condition  is  not  to  be 
confounded  with  the  changes  which  occur  in  senility, 
pregnancy,  etc.  While  it  is  usually  congenital,  it  may 
be,  though  rarely,  an  acquired  state. 

Diagnosis. — The  occurrence  of  protruding  and  pendu- 
lous tumors,  pink  or  flesh-colored,  occasionally  reddish 
or  brownish,  is  not  to  be  confounded  with  multiple  sar- 
coma which  has  a  violaceous  or  more  markedly  red  hue, 
and  the  lesions  of  which  are  not  pedunculated.  More- 
over, sarcoma  shows  a  tendency  to  ulceration,  and  other 
evidences  of  malignancy  are  not  long  absent.  Sebaceous 
cysts,  which  if  present  in  large  numbers  simulate  the 
disease,  contain  a  soft  material  which  can  be  pressed  out. 
Multiple  fatty  tumors  (a  comparatively  rare  condition) 
are  characterized  by  the  peculiar  lobulation  of  these 
growths  and  by  being  flatter  and  usually  much  broader 
at  the  base.  Leprosy  is  to  be  e.xcluded  by  its  general 
constitutional  effects,  by  the  tendency  of  the  lesions  to 
become  confluent,  and  by  their  peculiar  brown  and  red- 
dish hues  and  at  times  waxy  appearance.  Molluscum 
contagiosum  is  the  least  likely  of  the  affections  enumer- 
ated to  be  confounded  with  it.  As  a  rule,  the  lesions 
in  generalized-  molluscum  contagiosum  are  decidedly 
smaller  and  close  inspection  reveals  the  central  opening, 
while  pressure  causes  at  least  a  milky  drop  to  ooze  from 
it  Neuroma  is  distinguished  by  the  pain  attending  the 
tumors,  and  gummata  by  the  evidences  of  constitutional 
^ues  Veri-ucfiB  have  their  characteristic  warty  summit 
and  practically  never  occur  in  such  a  generalized  way. 

Pathology. — While  there  is  still  a  question  of  the  ex- 
act tissue  in  which  the  growth  originates,  some  cling  to 
Rokitansky's  view  of  its  origin  being  in  the  connective 
tissue  of  the  cerium,  and  some  hold,  with  Virchow  and 
Kaposi,  that  it  starts  around  the  fatty  tissue  or  about  the 
hair  follicles,  aSFogg  believed.  It  is  now  generally  ac- 
cepted that  the  connective-tissue  elements  undergo  a 
transformation  into  bundles  of  fibres  and  that  fibrous  tis- 
sue predominates  in  the  outer,  while  a  protoplasmic  mass 
makes  up  the  inner  portion  of  the  tumor,  which  is  bound 
down  by  its  pedicle  to  the  subcutaneous  tissue.  Incision 
shows  an  encapsulated  fibrous  mass  of  peculiar  white- 
ness. The  central  portion  is  soft  and  pulpy,  and  on 
pressure  a  small  amount  of  yellowish  fluid  exudes.  Old 
tumors  show  dense  fibrous  tissue  and  at  times  are  quite 
vascular  about  the  base.  Newly  formed  tumors  show 
spindle  cells  in  a  loose  fibrous  network.  There  unques- 
tionably exists  a  variety  of  fibroma  originating  from  a 
nerve  sheath,  and  because  of  nerve-contained  filaments  it 


is  worthy  of  the  name  neurofibroma.  Other  mixed  forms 
contain  vessels,  glandular  structure,  and  muscle. 

Etiology. — While  little  is  known  of  the  true  cause 
for  the  development  of  these  peculiar  formations,  Hebra's 
acute  powers  of  observation  were  well  displayed  when 
he  directed  attention  to  the  physical  and  mental  condi- 
tion of  subjects  of  this  affection.'  Patients  are  either 
dwarfish  or  poorly  nourished  individuals  showing  a  low 
grade  of  mentality.  The  disease  is  at  times  seen  in  sev- 
eral successive  generations  and  its  heredity  seems  quite 
well  established.  The  thyroid  gland  is  often  so  poorly 
developed  as  to  be  with  difficulty  palpated. 

Prognosis. — Fibroma  is  a  life-long  affection,  unless  re- 
lieved by  surgical  procedure,  or,  as  extremely  seldom  hap- 
pens, it  disappears  spontaneously.  Life  is  in  no  wise 
jeopardized  by  the  progress  of  the  tumors  even  to  an 
enormous  size,  unless  in  so  growing  they  encroach  upon 
some  vital  organ  or  important  function.  Naturally,  an 
enormous  tumor  acts  as  a  drain  upon  the  constitution,  re- 
quiring blood  supply  for  its  nutrition,  and  it  may  so  de- 
plete an  already  frail  constitution  as  to  occasion  maras- 
mus or  pave  the  way  for  an  intercurrent  deadly  affection. 
A  further  source  Of  danger  lies  in  the  possibility  of  a 
degenerative  process  or  of  septicfemia. 

Treatment. — If  the  number  of  growths  is  limited, 
they  may  be  removed  by  excision  or  by  the  galvanocau- 
tery.  Very  small,  pendulous  tumors  are  best  snipped 
with  scissors.  Large  single  growths  may  be  treated  upon 
surgical  principles,  while  widely  disseminated  multiple 
lesions,  especially  when  heredity  is  a  factor  and  there 
are  marked  constitutional  symptoms,  are  best  left  to 
themselves.  Charles  Wa/frenne  Allen. 

MONO-ACETYL-RESORCIN,  CHs.CHsCO.fOH),,  is 
used  like  resorcin  in  skin  diseases.  W.  A.  Basted^. 

MONOBROMACETANILID.— (Antisepsin,  Asepsin.) 
Very  soon  after  the  therapeutic  value  of  acetanilid  had 
been  recognized,  this  bromine  compound  was  introduced 
as  an  anodyne,  analgesic,  and  antiseptic.  It  is  formed 
from  acetanilid,  CeHsNHCaHaO,  by  the  substitution  of 
one  atom  of  bromine  for  one  of  hydrogen,  its  foiinula 
being  CeHiBrNIiCsHaO.  It  occurs  in  white  acicular 
crystals,  and  is  tasteless ;  it  is  insoluble  in  water,  slightly 
soluble  in  glycerin,  and  very  soluble  in  alcohol  and  ether. 

In  doses  of  five-sixths  of  a  grain,  four  times  a  day,  it 
lowered  the  temperature  in  phthisis,  typhus,  and  typhoid 
fever,  slowing  the  pulse  at  the  same  time,  but  not  affect- 
ing the  respiration.  In  pneumonia  it  was  found  liable- 
to  produce  cyanosis.  It  was  also  used  in  neuralgia  with, 
success,  in  doses  of  from  five  to  eight  grains. 

The  employment  of  this  compound  has  failed  to  become 
general,  as  it  was  found  that  prostration  and  cyanosis  fre- 
quently accompanied  its  use.  Cases  have  been  reported 
in  which  two  doses  of  five  grains,  taken  at  long  intervals,, 
produced  very  alarming  symptoms  (British  Medical  Jour- 
nal, February,  1890,  357).  Beaumont  Small. 

MONO  LAKE.— Mono  County,  California. 

This  remarkable  body  of  water  is  located  near  the  cen- 
tre of  Mono  County,  about  ten  miles  south  of  the  town 
of  Bodie.  The  length  of  the  lake  from  east  to  west  is 
about  fourteen  miles,  and  its  greatest  breadth  nine  miles. 
Its  altitude  is  6,370  feet  above  the  sea  level.  In  his  arti- 
cle on  the  "Mineral  and  Thermal  Springs  of  California," 
read  before  the  Ninth  International  Medical  Congress, 
Prof.  W.  F.  McNutt  likens  this  lake  to  the  Dead  Sea  of 
the  Holy  Land.  The  analysis  shows,  however,  that  the 
waters  of  this  lake  (see  below)  are  not  so  salty  as  those  of 
the  ancient  Palestine  sea.  The  lake  receives  much  of  its 
water  and  its  salts  from  the  rivers  and  creeks  which  flow 
through  volcanic  soil  and  empty  into  it.  Numerous 
springs  are  found  all  over  the  lake.  The  most  curious 
of  these  are  some  of  the  fresh-water  springs,  holding  in 
solution  small  quantities  of  calcium  carbonate,  which  pre- 
cipitate and  deposit  around  the  openings  of  the  springs, 
forming  irregular  tubes  clustered  together  in  columns. 
These  vase-shaped  structures  are  from  ten  to  forty  feet 
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long  and  rise  from  the  bottom  of  the  lake  upward  and 
above  the  surface.  In  the  centre  of  these  columnar 
pillars  are  small  holes  through  which  flows  thjs  sweet 
water.  In  Mono  Lake  we  find  several  islands,  some  of 
them  two  or  three  miles  in  length.  Their  composition  is 
of  volcanic  material,  and  all  over  the  surface  are  hot 
springs  and  jets  of  hot  steam,  making  the  surrounding 
water  quite  warm.  On  several  of  these  little  islands  are 
small  craters,  fifty  or  more  feet  in  diameter.  They  are 
now  filled  with  water.  All  around  Mono  Lake  are  un- 
mistakable evidences  of  great  volcanic  activity  during 
the  tertiary  and  post-tertiary  periods,  and  there  are  the 
best  of  reasons  for  believing  that  the  lake  itself  is  a  large 
extinct  crater.  The  water,  being  likened  to  the  Dead 
Sea,  was  supposed  to  be  destitute  of  life.  There  are 
found,  however,  numerous  worm-like  minute  organisms, 
plainly  visible  to  the  naked  eye  in  the  water  near  the 
surface.  The  larvae  of  these  animals  are  thrown  upon 
the  shores  of  the  lake  by  the  waves,  and  there  accumu- 
late in  large  quantities.  The  fact  that  snow-capped 
mountains  surround  Mono  Lake  lends  a  grand  and  im- 
pressive character  to  its  scenery.  To  the  taste  the  water 
is  more  like  a  bitter  brine  than  a  mineral  water.  The 
action  of  tlie  water,  even  when  it  is  taken  in  small  quan- 
tities, is  exceedingly  diuretic.  Several  analyses  of  this 
water  have  been  made.  The  following  one  by  Dr.  Wins- 
low  Andersen  is,  perhaps,  the  most  complete  and  com- 
prehensive : 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Sodium  chloride 795.24 

Sodium  carbonate 26.40 

Sodium  sulphate 17.10 

Sodium  phosphate 5.93 

Potassium  chloride 281.17 

Potassium  carbonate 10.60 

Potassium  phosphate 3.05 

Magnesium  chloride 865.60 

Magnesium  carbonate 9.45 

Magnesium  sulphate 127.50 

Calcium  chloride 1,075.55 

Calcium  carbonate 53.76 

Calcium  sulphide Trace. 

Calcium  sulphate' 57.07 

Ferrous  carbonate 7.14 

Alumina 26.63 

Borates 19.75 

Silicates 9.63 

Organic  matter 24.60 

Total  solids 2,915.16 

Gases.  Cu.  In. 

Free  carbonic-acid  gas 17.16 

Free  sulphureted  hydrogen .62 

Temperature  ol  water,  63°  to  80°  F. 

The  composition  will  probably  vary  somewhat  in  dif- 
ferent localities,  being  influenced  by  the  proximity  of  the 
various  springs.  James  K.  Crook. 

MONO-PHENETIDIN  CITRIC  ACID,  apolysin,  C.H,.- 
OOjHs.NH.CO.CsH.OH,  is  a  citro-phenetidin  which  dif- 
fers from  phenacetin  in  the  substitution  of  the  citric  for 
the  acetic  acid  radical,  and  from  citroplien,  which  is  a 
triphenetidin  citrate,  in  that  only  one-third  of  the  acidity 
of  the  citric  acid  is  satisfied.  It  is  a  light  yellowish  or 
whitish  crystalline  powder  of  acid  reaction,  and  is  solu- 
ble in  fifty-five  parts  of  cold  water,  its  own  weight  of 
boiling  water,  and  in  alcohol,  glycerin,  and  strong  nitric 
and  sulphuric  acids.  Nencki,  jaworski,  Seifert,  Louis 
Fischer,  and  others  testify  to  the  valuable  antipyretic 
and  analgesic  effects  of  the  drug,  and  Cerna  reports  its 
comparative  lack  of  toxicity  among  the  phenetidin 
compounds.  Cerna's  investigations  show  that  medium 
doses  have  no  effect  on  the  circulation,  while  large  quan- 
tities reduce  blood  pressure  by  cardiac  depression.  Res- 
piration is  stimulated.  Forty-five  grains  in  small  doses 
administered  intravenously  to  a  ten-pound  dog  produced 
failure  of  circulation  and  respiration,  cyanosis,  and  death. 
For  influenza,  migraine,  neuralgia,  neuritis,  etc.,  it  may 
be  used  as  an  analgesic  and  sedative,  in  acute  rheumatism 
as  a  sedative  and  antipyretic,  and  in  tuberculosis  and 


other  fevers  as  an  antipyretic.     Dose  0.3  to  3  gm.  (gr. 
v. -XXX.).  W.  A.  Bastedo. 

MONSTERS.    See  Teratology. 

MONTEBELLO  SPRINGS.  —  (Formerly  Newbury 
Springs.)     Orange  County,  Vermont.. 

Post-Oppice. — Newbury.     Hotels. 

Access. — ViS  Boston  and  Maine  Railroad,  Passumpsic 
division.  These  springs  are  located  in  the  midst  of  pleas- 
ing and  picturesque  scenery  in  the  northern  Connecticut 
valley.  From  no  other  point  does  the  White  Mountain 
range  present  more  majestic  and  impressive  views  than 
from  "  Montebello, "  or  Beautiful  Mountain,  and  from  no 
other  point  on  the  river  are  more  varied,  extensive,  and 
charming  valley  and  meadow  landscapes  visible  to  the 
eye.  Two  springs  are  mentioned  in  the  geological  re- 
ports, but  it  appears  that  only  one  is  developed.  The 
water  was  analyzed  by  Professor  Hall  about  1866  with 
the  following  jesult : 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Sodium  carbonate 0.40 

Magnesium  carbonate 24 

Calcium  carbonate 17.80 

Potassium  nitrate 40 

Sodium  sulphate 24 

Iron  phosphate 40 

Sodium  chloride 32 

Sodium  sulphide 32 

Iron  oxide Trace. 

Insoluble  silica 8.80 

Organic  matter  and  ammonia 24 

Loss 8.64 

Total ._ 37.60 

This  analysis  presents  a  mild  alkaline-calcic  water.  It 
ought  to  possess  diuretic  and  light  antacid  properties, 
besides  being  somewhat  tonic.  It  has  long  been  resorted 
to,  especially  for  the  treatment  of  rheumatism  and  cuta- 
neous diseases.  Excellent  bathing  facilities  are  provided 
for  guests.  James  K.  Crook. 

MONTE  CARLO  AND  MONACO.— These  two  prom- 
ontories separated  by  the  little  plain  of  La  Condamine, 
occupy  one  of  the  most  beautiful  positions  on  the  Riviera. 
Monte  Carlo,  the  more  important  of  the  two,  is  a  small 
town  of  about  3,800  inhabitants,  but  is  said  to  have  up- 
ward of  1,000,000  visitors  yearly ;  the  larger  number  being 
attracted  by  the  "Casino,"  the  notorious  gambling  pal- 
ace. From  Nice  on  the  one  side  Monte  Carlo  is  only  nine 
miles  distant,  and  from  Mentone  on  the  other,  six  miles. 
The  general  climatic  characteristics  are  essentially  the 
same  as  those  of  Nice  and  Mentone,  and  the  reader  is  re- 
ferred to  the  articles  upon  these  places  in  the  Handbook 
for  meteorological  data.  The  mean  winter  temperature 
is  48°  F.,  and  the  rainfall  and  proportion  of  sunny  days 
to  cloudy  ones  is  about  the  same  as  at  Nice  and  Men- 
tone.  Every  writer  emphasizes  the  beauty  and  attrac- 
tiveness of  this  region,  and  the  present  writer  from  per- 
sonal acquaintance  heartily  confirms  this  opinion. 

Monte  Carlo  is  considered  one  of  the  warmest  winter 
stations  on  the  Mediterranean  coast,  and  is  well  protected 
from  the  cold  winds,  this  being  particularly  true  of  the 
little  plain  of  the  Condamine  lying  on  the  harbor  and 
bay  of  Monaco.  The  northwest  portion  of  this  quarter 
is  protected  by  the  rock  of  Monaco  to  the  west  and  south- 
west, and  by  the  high  mountains,  which  approach  within 
a  short  distance  of  the  sea,  to  the  north  and  northwest. 
Also  on  the  opposite  side  of  Monte  Carlo  good  protection 
is  afforded  from  the  cold  winds.  The  sea  bathing  is  ex- 
cellent, and  the  accommodations  are  abundant  and  good, 
but  perhaps  rather  more  expensive  than  some  of  the  other 
Riviera  resorts.  Naturally,  Monte  Carlo  is  one  of  the 
best  winter  stations  on  the  coast,  but  the  moral  atmo- 
sphere of  the  place,  on  account  of  its  unenviable  reputa- 
tion as  a  gambling  resort,  is  hardly  conducive  to  the 
well-being  of  an  invalid. 

Although  the  situation  of  Monte  Carlo  is  one  of  great 
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natural  beauty,  art  lias  done  much  to  add  to  the  attrac- 
tiveness of  the  place.  lu  corroh()ration  of  the  truth  of 
this  statement  I  have  only  to  point  to  the  beautiful  gar- 
dens in  front  of  the  "Casino,"  in  ■which  gardens  are  to 
be  seen  many  exotic  trees  and  plants.  The.  excursions 
round  about  are  many  and  varied;  tlie  most  beautiful 
of  all  being  the  one  to  La  Turbie  and  the  wallis  from 
that  point.  La  Turbie  is  1,594  feet  above  sea  level, 
and  is  rgached  in  twenty  minutes  by  a  mountain  railway 


great;  the  roads  are  good  and  the  drives  most  attractive, 
while  boating,  bathing,  and  fishing  can  be  enjoyed  in 
tlie  bay.  The  Hotel  Del  Monte  is  a  vast  structure  attrac- 
tively situated  in  a  great  parli  of  several  thousand  acres 
with  lawns,  flower  gardens,  and  groves  of  various  trees, 
and  it  aflords  excellent  accommodations. 

For  those  desiring  rest  in  a  sedative,  mild,  equable  cli- 
mate, amidst  beautiful  scenery  of  sea  and  land,  Monterey 
oifers  an  ideal  retreat.     It  is  said  to  be  "an  excellent 


KG.  3362.— General  View  ol  the  Principality  of  Monaco. 


from  Monte  Carlo.  Tlie  views  both  in  the  ascent  and  at 
the  summit  are  superb,  and  from  La  Turbie  one  can  see 
the  famous  Corniche  road  in  either  direction. 

The  maladies  for  which  one  seeks  the  resort  of  Monte 
Varlo  are  such  as  are  benefited  at  the  other  Riviera  sta- 
tions such  in  brief  as  require  a  mild  sunny  winter  cli- 
mate' The  malady  of  gambling,  however,  is  likely  to 
meet  with  a  fatal  issue  at  this  resort  where 

"  Every  prospect  pleases, 
And  only  man  is  vile." 

Edward  0.  Otis. 

MONTEREY,  CALIFORNIA.— This  old  Spanish  settle- 
ment is  one  hundred  and  twenty -five  miles  soutli  of  San 
Francisco  by  rail,  and  is  situated  on  a  peninsula  which 
forms  one  of  the  sides  of  the  Bay  of  Monterey,  Santa 
Cruz  forming  the  other.  The  climate  is  moist,  e(iuable, 
and  mild,  and  outdoor  life  can  be  enjoyed  throughout  the 
vear.  The  annual  mean  temperature  (Solly's  "Medical 
Climatology  ")  is  56°  F. ;  maximum,  88°  F. ;  minimum, 
26°  F.  Tlie  mean  temperature  for  January  is  50°  F.  and 
for  July,  65°  F.  The  mean  annual  rainfall  is  14.4  inches. 
Fogs  are  more  or  less  prevalent. 

The  scenic  attractions  at  and  about  Monterey  are  very 


place  "  (Hinsdale  "  A  System  of  Physiologic  Therapeu- 
tics," vol.  iv..  Book  II.,  "Climatology")  "for  the  relief 
ot  insomnia  and  for  building  up  the  neurasthenic."  It 
is  obviously  not  so  well  suited  for  the  consumptive  on  ac- 
count of  its  dampness.  Edward  0.  Otis. 

MONTESANO  SPRINGS.— Jefferson  County,  Missouri. 

Post-Oppice.— Sulphur  Springs  Landing.     Hotel. 

Access. — From  St.  Louis  vift  St.  Louis  and  Iron  Moun- 
tain Railroad,  twenty  miles  south ;  also  by  steamers  on 
the  Mississippi  River.  The  springs  are  situated  in  a 
broken  but  picturesque  region,  about  600  feet  above  the 
sea  level.  They  are  twelve  in  number.  The  flow  of 
water  is  estimated  at  from  1,500  to  3,000  gallons  per 
hour. 

The  waters  are  laxative,  and  also  possess  alterative 
properties.  Their  continued  use  in  small  doses  produces 
favorable  results  in  cases  of  chronic  constipation  and  dys- 
pepsia, and  in  disorders  of  the  blood,  liver,  and  kidneys. 
The  accommodations  for  visitors  are  limited  as  yet,  con- 
sisting of  a  small  hotel  and  a  few  private  houses  where 
boarders  are  taken.  The  water  is  shipped  from  the 
springs  in  pint,  quart,  and  half -gallon  bottles.  A  pecul- 
iar creamy  substance,  the  natural  product  of  one  of  the 
springs,   is  also  used  commercially.     It  has  not  been 
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analyzed,  but  is  said  to  be  higlily  efficacious  as  a  local 
application  to  old  sores,  ulcers,  or  raw  surfaces  of  any 
kind. 

The  following  analyses  of  the  two  principal  springs 
were  made  by  Messrs.  Potter  and  Riggs,  of  the  Wash- 
ington University: 

One  United  States  Gallon  Contains: 


Solids. 

Montesano 
Spring. 
Grains. 

Casco  Spring. 
Grains. 

71.45 

14.05 

32.37 

.87 

.      .74 

Trace.  * 

.34 

365.11 

16.37 

35.91 

Trace. 

.85 

.51 

Masnesium  carbonate 

15.50 

Iron  and  alumina    . 

.75 
65 

Sodium  hyposulphite. , 

Calcium  phosphate  . 

Trace. 
43 

Sodium  sulphide 

Potassium  chloride 

16  99 

11 

Magnesium  iodide 

Silica 

67 

Total 

538.57 

541.62 

Gases. 

Cubic  inches. 

Cubic  inches. 

Carbonic  acid. 

46.43 
1.40 

43  20 

Sulphureted  hydrofren  . . 

1.60 

Other  springs  at  Montesano  are  the  "Council,"  "Al- 
ton," "Pearl,"  and  "Thorne"  Springs. 

James  K.  Crook. 

MONTGOMERY     WHITE     SULPHUR     SPRINGS.— 

Montgomery  County,  Virginia. 
Post-Officb. — Montgomery  Springs.     Hotel  and  cot- 


AccESs. — Via  Norfolk  and  Western  Railroad  to  Big 
Tunnel  Station,  thence  by  a  narrow-gauge  branch  rail- 
road direct  to  the  reception  house  on  the  springs  lawn. 

This  attractiv.e  summer  resort  is  located  in  the  Alle- 
ghany Mountains,  at  a  level  of  over  2,000  feet  above  the 
tide-water.  It  is  surrounded  by  the  pleasing  features 
which  render  the  old  Virginia  mountain  resort  famous. 
The  high  elevation,  cool  and  invigorating  atmosphere, 
delightful  scenery,  romantic  walks,  and  picturesque 
drives,  together  with  an  excellent  and  well-kept  hotel, 
serve  to  make  the  Montgomery  Springs  a  very  desirable 
point  both  for  the  tourist  in  search  of  recreation  or  diver- 
sion and  for  the  invalid  who  seeks  to  restore  his  health. 
Among  the  objects  of  interest  in  the  neighborhood  may 
be  mentioned  the  Dudley  Cascade,  having  a  fall  of  ninety 
feet  over  a  rugged  cliff  of  solid  rock.  The  falls  are  two 
and  one-half  miles  from  the  springs  and  are  reached  by  a 
lovely  drive  over  a  well-graded  road  along  the  banks  of 
the  Roanoke  River.  Twenty-one  miles  distant  is  the 
celebrated  mountain  lake,  the  next  highest  point  in  Vir- 
ginia, having  an  elevation  of  more  than  4,800  feet. 

The  waters  of  the  springs  issue  from  three  bold  sulphur 
fountains,  and  from  a  chalybeate  and  a  freestone  spring. 


They  are  gathered  in  handsome  marble  reservoirs  sur- 
rounded by  tasteful  pavilions.  Suitable  arrangements 
for  warm  and  cold  sulphur  baths  are  provided.  A  com- 
plete analj'sis  of  the  water  is  wanting,  but  we  have 
secured  the  following  facts  regarding  their  medicinal 
uses.  The  White  Sulphur  water  contains  sulphates  and 
chlorides,  the  principal  ingredients  being  the  sulphates 
of  sodium,  calcium,  magnesium,  and  manganese,  with  a 
considerable  proportion  of  sulphureted  hydrogen  gas. 
It  is  used  with  much  benefit  in  disorders  of  the  nver  and 
skin.  It  acts  also  upon  the  system  as  a  mild  laxative,  a 
diuretic,  and  a  diaphoretic.  The  water  tends  to  relieve 
portal  congestion  and  diminishes  abdominal  plethora.  It 
is  recommended  by  physicians  in  malarial  affections  of 
the  spleen  and  liver,  in  rheumatism  and  gout,  in  incipient 
tuberculosis,  and  in  chronic  metallic  poisoning.  The 
chalybeate  water  contains  a  large  percentage  of  carbo- 
nate of  iron,  and  also  the  carbonates  of  magnesia,  lime, 
lithia,  and  manganese,  and  a  number  of  sulphates.  It 
is  used  with  much  advantage  in  chlorosis,  amenorrhoea, 
albuminuria,  dyspepsia,  and  chronic  diarrhoea,  and  other 
disorders.  The  average  temperature  of  the  water  is  about 
50°  P.  Jdiiies  K.  Crook. 

MONTREAL,  CANADA.— Montreal  (Latitude  45°  30' 
N. ;  Longitude,  4  h.  54  m.  W.),  the  commercial  metrop- 
olis of  Canada,  with  a  population,  including  its  suburbs, 
of  350,000,  is  picturesquely  situated  at  the  head  of  the 
ocean  navigation  of,  the  St.  Lawrence  River,  here  nearly 
two  miles  wide.  The  city  is  built  on  a  series  of  natural 
terraces  which  rise  from  the  river's  edge  till  they  culmi- 
nate abruptly  in  Mount  Royal,  a  volcanic  hill  750  feet 
high  about  two  miles  northwest  of  that  portion  of  the 
river  termed  the  harbor. 

The  buildings  are,  for  the  most  part,  well  constructed 
of  limestone  and  brick,  and  while  cool  in  summer  are 
rendered  by  their  double  windows  and  doors  warm  and 
comfortable  in  winter. 

The  soil  on  which  the  city  is  built  is  composed  of  a 
series  of  marine  clays  and  sand  with  some  gravel  ter- 
races. While  some  of  the  streets  in  the  lower  portion  of 
t'le  city  are  narrow  and  ill-paved,  all  the  more  important 
thoroughfares  are  broad,  well-paved,  drained,  and  lighted 
and  are  kept  cleanly ;  those  in  the  upper  part  of  the  city 
are  lined  on  each  side  with  shade  trees  which  in  summer 
add  much  both  to  their  appearance  and  to  their  pleasant- 
ness. The  city  is  well  supplied  with  water  drawn  from 
the  St.  Lawrence  River.  This  water,  except  during  the 
time  of  the  spring  floods  and  after  heavy  autumn  rains, 
has  a  very  slight  tinge  of  color  and  contains  only  a  small 
amount  of  solid  matter,  not  more  than  from  eighty  to 
one  hundred  parts  per  million,  with  chlorides  from  one 
to  two  and  one-half  parts  per  million ;  its  total  bacteri- 
ological content  is  from  120  to  240  per  cubic  centimetre. 
Montreal  has  an  excellent  street  railway;  its  parks  are 
numerous;  the  largest,  comprising  over  three  hundred 
acres,  occupies  the  greater  portion  of  the  sides  and  top 
of  the  mountain  and  is  well  laid  out  with  carriage  drives 
and  bridle  and  foot-paths. 

Montreal,  is  one  of  the  most  important  educational  cen- 
tres in  Canada ;  it  possesses  two  well-equipped  universi- 
ties ;  one  English,  which  is  Protestant  but  undenomina- 


Month. 

Ten  Years  (1885-94)  Means  of  Bi-Hourly  Temperatures  at  Montreal 
(Degrees  Fahrenheit.) 

lA.M. 

3  a.m. 

5  A.M. 

7  a.m. 

9  a.m. 

11  A.M. 

1  P.M. 

3  p.m. 

5  P.M. 

7  P.M. 

9  P.M. 

11  PjM. 

Means. 

January 

February 

11.34 

12.21 

22.39 

36.78 

50.66 

60.69 

64.25 

61.44 

.54.48 

43.0 

31.95 

18.64 

10.59 

11.46 

21.41 

35.46 

49.12 

59.4 

62.82 

60.32 

53.46 

42.16 

31.49 

18.31 

9.76 
10.49 
20.09 
34.14 
47.73 
58.64 
62.11 
59.44 
52.77 
41.65 
31.03 
17.37 

9.53 
9.95 
20.36 
36.38 
51.08 
62.26 
65.69 
62.02 
54.04 
41.69 
30.77 
16.83 

10.41 
11.82 
23.08 
39.86 
55.29 
65.82 
69.65 
66.22 
58.25 
44.98 
82.44 
17.73 

12.88 

14.6 

25.98 

43.32 

58.76 

69.13 

73.07 

69.75 

61.91 

4S.2 

34.64 

19.71 

14.37 
16.24 
27.76 
45.47 
61.41 
71.21 
75.04 
71.78 
63.78 
49.72 
35.64 
20.73 

14.95 
17.01 
28.43 
46.27 
62.33 
71.8 
75.75 
72.09 
64.29 
49.94 
.85.56 
21.02 

13.92 

15.85 

27.55 

45.65 

61.22 

70.81 

74.02 

70.39 

62.53 

48.1 

34.28 

19.96 

13.5 

14.86 

25.83 

42.31 

57.55 

66.86 

70.25 

66.3 

58.68 

46.77 

83.37 

19.61 

12.69 

14.16 

24.68 

40.25 

54.77 

63.89 

67.42 

63.9 

56.93 

44.43 

32.54 

19.12 

12.13 

18.45 

23.81 

38.73 

52.81 

62.28 

65.88 

62.58 

55.52 

48.5 

31.88 

18.77 

12.17 
13.51 

April 

24.28 

May 

40.89 

June 

55.23 

July 

August 

September 

October 

65.19 
68.83 
65.52 
58.05 

November 

December 

45.26 
32.97 
18.98 
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Montgomery  Springs^ 
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Mean  for  Ten  Years,  1890-99. 


Thermometer. 
(Degrees  Fahrenheit.) 

Per  cent, 
possible 
bright 

sunshine. 

•9^ 

Number 
of  days  on 

which 
rain  fell. 

Number 
of  days  on 

which 
snow  fell. 

■si 
» s  2 

la" 

lei 

Number 

of  days  on 

which  rain 

and  snow 

fell. 

v,§ii 

Month. 

■ga 
11  - 

0  xai 

January 

February 

42.37 

41.66 

46.6 

70.07 

80.49 

85.95 

88.54 

86.04 

82.21 

70.7 

56.46 

45.91 

-  17.58 
-13.02 

-  1.29 
17.05 
33.97 
46.19 
50.56 
48.26 
37.43 
27.71 

9.01 
-8.64 

15.24 

15.03 

13.96 

16.96 

18.25 

17.39 

17.06 

16.13 

15.8 

13.52 

12.63 

14.19 

84.07 
82.97 
77.81 
67.16 
68.14 
71.71 
72.59 
74.47 
76.94 
77.27 
80.13 
84.22 

36.63 
43.27 
47.99 
51.78 
49.59 
62.94 
59.96 
56.41 
53.15 
40.68 
28.87 
32.88 

0.9 

.69  , 
1.53  ' 

1.7 

2.98 

4.1 

3.94 

4.25 

3.14 

2.45 

2.13 

1.46 

4.3 
3.2 
7.6 
11.4 
16.6 
15.6 
17.6 
16.9 
14.8 
14.9 
11.1 
5.5 

28.41 

23.52 

18.94 

3.56 

10.68 
22.68 

18.7 
15.1 
11.7 
3.7 

■  i'.e 

9.7 
16.6 

3.72 

2.98 

3.68 

2.05 

2.98 

4.1 

3.94 

4.25 

3.14 

2.48 

3.24 

3.29 

2.5 
1.9 
3.3 
1.4 

'i.'d 

2.8 
2.2 

20.5 
16.9 
16.1 
14.2 
16.6 
15.6 
17.6 
16.9 
14.8 
15.5 
17.9 
19.9 

4,prii 

May 

June 

July 

August 

Si'iitember 

October 

November 

December 

tlonal,  the  other  French  and  under  the  control  of  the 
Roman  Catholic  Church.  There  are  also  numerous  pub- 
lic and  private  schools,  in  both  languages,  of  a  high  order 
of  excellence.  There  are  a  public  library,  an  art  gallery, 
and  several  very  fine  private  collections  of  paintings. 

The  flora  of  the  district  is  a  very  rich  one  and  com- 
prises not  less  than  one  thousand  species  of  flowering 
plants.  Several  kinds  of  elm,  maple,  ash,  and  birch 
flourish  in  the  district;  also  the  oak,  beech,  buttertiut, 
poplar,  willow,  and  lime  trees. 

The  St.  Lawrence  River  runs  in  a  northeasterly  direc- 
tion through  a  broad  alluvial  plain,  bounded  on  the  north 
bj'  the  Laurentides,  a  range  of  undulating  hiite  from  one 
to  two  thousand  feet  high,  composed  chiefly  of  metamor- 
phic  rocks  and  holding  in  their  valleys  numberless  small 
lakes  and  watercourses.  Bounding  this  plain  on  the 
south  are  the  northerji  spurs  of  the  Adirondacks,  the 
Green  Mountains,  and  the  Appalachians.  Toward  the 
centre  of  it  rise  several  isolated  hills  of  volcanic  origin 
from  five  hundred  to  eight  liundred  feet  high,  composed 
chiefl}-  of  trap  rock,  tlieir  sides  and  summits  for  the  most 
part  well  wooded.  Pour  miles  above  Montreal  the  river 
tumbles  in  a  series  of  sqiall  cataracts  over  a  rocky  ledge 
forming  the  "Lachine  Rapids,"  and  still  farther  up,  at  a 
distance  of  about  nine  miles,  it  widens  into  Lake  St. 
Louis,  six  miles  broad.  

In  Montreal  and  its  neighborhood  wmter  as  a  rule  is 
most  enjoyable  and  healthful.  Snow  falls  about  the 
latter  haif  of  November,  a,nd  generally  remains  until  the 
later  weeks  of  March ;  only  occasionally  during  all  these 
months  does  a  thaw  occur  for  a  few  days.  The  air  is 
drv  and  cold,  but  the  cold  is  rarely  extreme,  and,  owing 
to  the  dryness  of  the  air,  is  quite  endurable.  The  sim- 
shine  is  bright,  and  there  is  an  absence  of  high  winds. 
Durin<r  the  bright  and  starlit  nights  outdoor  sports  of  all 
kinds Inay  be  enjoyed;  of  these  the  most  notable  are 
sleiffhing,  snow-shoeing,  skating,  skiing,  and  toboggan- 
•nff  Iri  spring  the  melting  snow  in  the  streets,  with  the 
accumulated  dirt  of  the  winter,  is  apt  to  render  the  last 
two  weeks  in  March  and  the  first  two  weeks  in  April 
decidedlv  insalubrious.  Bright,  warm  weather  generally 
qpts  in  with  the  first  week  of  May.  The  summer  is  warm 
and  dry  but  showers  are  sufiiciently  frequent  to  main- 
tain the  general  verdure.  The  heat  of  the  day  is  followed 
bv  an  evening  and  night  always  sufficiently  cool  to  per- 
mit of  restful  sleep.  The  autumn  is  bright,  cool,  and 
ftvigorating.  The  accompanying  tables  present  the 
average  meteorological  data  for  the  past  ten  years. 

Montreal  has  connections  by  rail  with  all  the  important 
noints  on  the  continent,  and  is  the  terminal  port  of  the 
Canadian  steamship  service  to  Europe,  and  of  the  several 
steamship  lines  which  connect  it  with  the  summer  resorts 
on  the  upper  and  lower  St.  Lawrence,  the  Gulf,  the  Lower 
Provinces,  and  Newfoundland. 

Alexander  B.  Blaekader. 

MONTREUX.— The  village  of  Montreux,  in  the  Can- 
ton de  Vaud,  Switzerland,  lies  at  the  northeast  corner  of 
the  Lake  of  Geneva  (Latitude  46°  35'  59"  N.,  Longitude 


6°  55'  E.),  directly  opposite  the  opening  of  the  Rhone 
Valley.  Beside  Montreux  proper  some  twenty  other  vil- 
lages and  hamlets,  lying  close  together  at  this  point,  are 
included  in  the  district,  or  parish,  bearing  the  same 
name ;  and  it  is  all  these  places  taken  collectively  which- 
constitute  the  health  station  of  Montreux.  Of  the  other 
villages  comprised  within  the  district,  Les  Bassets,  Clar- 
eus,  Vernex,  Territet,  and  Chillon  are  perhaps  those 
most  widely  known.  Glion,  1,000  feet  above  Montreux, 
and  Les  Avants,  about  3,000  feet  above  Montreux,  are  also 
well-known  health  stations.  The  elevation  of  Montreux 
itself  above  sea  level  is  1,330  feet.  The  chief  climatic 
characteristics  of  this  district  are  its  immunity  from  cold 
winds  and  the  prevailing  stillness  of  its  atmosphere,  both 
of  which  are  due  to  the  very  exceptional  degree  of  shelter 
afforded  by  the  mountains  which  stand  back  of  the  dis- 
trict to  the  north  and  east.  Montreux  itself  is  the  most 
sheltered  of  all  the  group  of  contiguous  villages.  "  The 
indentation  of  the  lake,  which  is  here  called  the  Bay  of 
Montreux,  is  protected  by  the  mountains  around  from* 
the  north  and  east  winds,  and  in  some  degree  from  the 
northwest  wind,  so  that  it  is  said  to  be,  with  the  excep- 
tion of  Bex,  the  most  sheltered  place  in  Switzerland.  It 
is  also  the  hottest  of  all  the  Swiss  stations  north  of  the 
Alps  except  Sion,  but  that  applies  only  to  the  summer 
and  spring,  as  Montreux  is  warmer  than  Sion  in  autumn 
and  winter.  The  '  bise ' — the  cold  northeast  wind — is- 
not  nearly  so  much  felt  at  Montreux  as  at  Geneva  and 
Merges ;  and  it  has  been  noticed,  during  the  prevalenca 
of  a  '  bise, '  that  it  has  been  intensely  cold  at  Geneva 
(temperature  14.3°  P.)  and  at  Morges  (temperature  18° 
P.),  while  at  Montreux  (temperature  23.6°  P.)  the  air  has 
been  almost  calm  and  not  disagreeably  cold.  There  are 
also  less  variations  of  temperature  at  Montreux — a  smaller 
range  between  the  maxima  and  minima  "  (Dr.  J.  Burney 
Yeo,  "Climate  and  Health  Resorts").  To  the  "fohn" 
wind  blowing  up  from  the  south,  down  the  Rhone  Val- 
ley, Montreux  is  much  exposed.  Dr.  Yeo  tells  us  that, 
at  Montreux  "the  air  is  very  calm  and  still,  the  number- 
of  calm  days  reaching  eighty -five  to  ninety  per  cent., 
whereas  at  Morges  it  only  reaches  thirty -three  per  cent. , 
and  it  has  been  noticed'that  the  lake  is  often  calm  from 
Vevey  to  Villeneuve,  when  it  is  agitated  in  the  rest  of  its 
extent.  But  when  the  hot  wind  blows  from  the  south, 
the /o/m,  here  called  the  eawf^ffliVe,  .  .  makes  the  bay  of ' 
Montreux  verj'  rough. "  The  winter  temperature  of  Mon- 
treux is  moderately  cold.  Dr.  Kisch,  in  Eulenburg's 
"Real-Encyclopadie,"  gives  the  following  figures  for  the 
mean  temperature  of  each  of  the  seven  months  from  Oc- 
tober to  April:  October,  50.9°  P.;  November,  41.2°  P.; 
December,  86.5°  P.;  January,  33.4°  P.;  February,  39^ 
P.;  March,  41°  P.;  April,  50.7°  P.  The  mean  temper- 
ature at  the  hours  of  7  a.m.,  1  p.m.,  and  7  p.m.,  in  each 
of  the  four  seasons,  and  in  each  of  the  seven  colder 
months  of  the  year;  the  mean  temperature  of  the  win- 
ter, of  the  spring,  and  of  the  year ;  and  the  mean  and  ab- 
solute maximum  and  minimum  temperatures,  all  of  them 
derived  from  seven  years  of  observation,  are  given  by 
Dr.  Yeo,  and  are  quoted  below: 


85r 


montreux. 
jnoorinan  Mln.Well. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


October . . . . 
November. , 
December. , 
January. . . , 
February  . , 

Marcb 

April 


Spring :  Marcb  to  May 

Summer :  June  to  August 

Autumn :  September  to  November  . 
Winter :  December  to  February 


7  a.m. 


Degrees. 
il.O 
38.7 
34.3 
31.8 
35.0 
37.0 
46.0 

46.6 
61.7 
47.3 
33.8 


IP.M. 


Degrees. 
56.6 
47.5 
41.5 
39.7 
44.0 
45.2 
57.6 

56.4 
72.7 
57.4 
41.7 


7  p.m. 


Degrees. 
49.0 
41.0 
35.9 
33.9 
38.1 
39.7 
50.4 

49.4 
63.7 
49.8 
35.9 


Degrees. 

Mean  annual  temperature 51.0 

Mean  winter  temperature 36.5 

Mean  spring  temperature 50.8 

Mean  maximum  temperature  (July) 77.0 

Mean  minimum  temperature  (January)  35.2 

Absolute  maximum  temperature  (July  8th,  1870) 89.0 

Absolute  minimum  temperature  (February  12th,  1865) . . .  11.4 

Dr.  Kisch  states  that  the  nycthemeral  range  of  temper- 
ature at  Montreux  varies  from  13°  C.  to  16°  C.  (53.6°  F. 
to  60.8°  F.);  but  this  statement  is  very  surprising  in  view 
of  the  figures  just  quoted  from  Dr.  Yeo.  The  mean  an- 
nual rainfall  is  fifty  inches ;  the  number  of  rainy  days  in 
winter  and  spring  is  twenty-one,  the  total  number  of 
such  days  throughout  the  year  being  sixty  (Dr.  Yeo). 
Dr.  Kisch  puts  the  annual  number  of  rainy  days  at 
seventy,  and  tells  us  that  the  mean  relative  humidity  is 
74.7  per  cent. 

Snow  falls,  of  course,  at  Montreux,  but  how  frequently 
and  to  what  depth  I  do  not  know.  In  Flechsig's  Bader- 
Lexikon  we  are  told  that  the  snow  melts  rapidly,  a  thing 
which  might  readily  have  been  inferred  from  the  sheltered 
positron  of  Montreux,  freely  exposed  only  to  southerly 
and  southwesterly  winds.  We  are  also  told  by  the  same 
authority  that,  despite  the  very  considerable  degree  of 
•  winter  cold  and  the  occurrence  of  snow,  there  are,  almost 
every  winter,  even  in  December  and  January,  certain 
days  during  the  warmer  part  of  which  an  invalid  can 
safely  sit  out  in  the  open  air  for  several  hours. 

As  a  rule,  fogs  occur  but  mrely  during  the  winter  sea- 
son; yet  they  were  frequent  in  the  winter  of  1875-76.' 
What  remains  to  be  said  respecting  the  climate  cannot  be 
better  told  than  by  direct  quotation  from  Dr.  Yeo's  ad- 
mirable work  on  "Climate  and  Health  Resorts." 

"  In  an  average  winter  a  good  deal  of  cold  weather 
must  be  expected  at  Montreux,  as  its  mean  winter  and 
spring  temperature  is  some  5°  F.  lower  than  that  of  Vent- 
nor,  and  i°  F.  lower  than  that  of  Torquay ;  but  in  favor- 
able seasons,  on  the  other  hand,  a  good  many  bright, 
clear,  sunny  days  may  be  expected,  and  comparatively 
few  rainy  ones.  In  November  there  are  often  a  good 
many  cold,  damp,  and  disagreeable  days. 

"In  spring  the  weather  is  often  very  variable.  There 
are,  perhaps,  some  very  fine  days,  and  then  a  sudden  and 
unexpected  return  of  cold,  with  rain  or  snow;  so  that  in- 
valids need  to  take  great  precautions  at  this  season.  Pa- 
tients often  ascend  to  Glion  at  this  period  of  the  year. 
Few  people  spend  the  summer  at  Montreux  on  account 
of  the  heat,  but  the  autumn  is  a  fine  season  up  to  the 
middle  of  October,  when  storms  of  rain  frequently  set  in 
and  there  is  occasionally  a  passing  snowfall.  It  is  in  the 
autumn  that  the  grape  cure  is  in  active  progress  at  Mon- 
treux. 

"  It  is  an  advantage  at  Montreux  to  have  two  mountain 
stations  of  different  elevations,  such  as  Glion  and  Les 
Avants,  so  readily  accessible ;  for  it  does  happen  during 
some  seasons  tlis^t  there  is  much  more  sunshine  to  be 
found  at  the  higher  resorts  than  at  the  lower  one,  and 
this  fact  is  easily  ascertainable. 

"  The  winter  and  spring  climate  of  Montreux,  it  will  be 
seen,  is  by  no  means  a  perfect  one ;  it  has,  however,  been 
pointed  out,  as  a  kind  of  compensation,  that  the  hotels 
and  pensions,  which  abound  here,  are  very  comfortable, 
and  that  if  the  weather  out  of  doors  is  bad,  the  invalid 
can  find  good  shelter  and  protection  indoors. " 


With  reference  to  this  last  statement  of  Dr.  Yeo's,  it  is 
perhaps  well  to  remark  that  Dr.  Kisch '  pronounces  Mon- 
treux to  be  very  inferior  to  Meran,  in  respect  to  out-of- 
door  accommodations  for  invalids,  such  as  parks  (An- 
lagen),  roads,  and  resting-places  (Ruheplatze) ;  he  says 
that  there  is  a  lack  of  variety  iir  the  food  provided,  and 
that  it  is  not  especially  nourishing  (nicht  besonders  krSf- 
tig),  and  that  those  who  stay  long  at  Montreux,  even  in 
the  autumn,  are  apt  to  suffer  from  ennui.  Nevertheless, 
despite  its  climatic  inferiority  in  many  respects  to  many 
more  southerly  health  resorts,  the  general  excellence  of 
its  hotels  and  pensions,  the  moderate  cost  of  living,  and 
the  facilities  for  good  schooling  which  there  exist,  still 
combine  to  render  Montreux  an  attractive  place  of  win- 
ter residence  to  many  families;  and  to  these  attractions 
must  be  added  the  surpassing  beauty  of  the  scenery. 
The  view  of  the  Savoy  Alps,  which  rise  like  a  wall  on 
the  opposite  side  of  the  lake,  and  of  the  grand,  snow- 
crowned  peaks  which  hem  in  the  Rhone  Valley,  must  be 
seen  to  be  adequately  appreciated. 

Oiii-WATOTHEKAPT. — The  climatc  of  Montreux  is  said 
to  be  unsuited  to  cases  of  advanced  pulmonary  phthisis, 
accompanied  by  marked  febrile  symptoms  [cases  of  phthi- 
sis with  fever  had  best  remain  at  home. — E.  O.  O.]  or 
by  free  secretion,  and  also  to  nervous  patients  having  a 
tendency  to  depression  of  spirits.*  Dr.  Yeo  tells  us  that 
prolonged  residence  at  Montreux  is  said  to  be  serviceable 
in  "  cases  of  simple  chronic  laryngitis,  of  chronic  laryn go- 
pharyngitis,  of  granular  pharynx  " ;  and  that  "  all  these 
chronic  throat  affections  have  a  good  chance  of  cure 
at  Montreux,  especially  if  they  are,  at  the  same  time, 
submitted  to  local  treatment  by  inhalation,"  etc.  He 
includes  in  his  list  of  cases,  said  to  be  benefited  by  pro- 
longed sojourn  at  Montreux,  "cases  of  recurrent  bron- 
chial catarrh  or  tendency  to  catarrh,  as  well  as  cases  of 
chronic  bronchial  catarrh  when  not  too  inveterate  or 
severe;  persons  with  hereditary  predisposition  to  con- 
sumption, and  cases  of  chronic  phthisis  and  early  phthi- 
sis when  the  general  health  and  strength  are  otherwise 
good  and  there  is  an  absence  of  fever ;  cases  of  chronic 
pleurisy  with  suspicion  of  the  commencement  of  phthisis, 
as  well  as  cases  of  chronic  empyema  healing. slowly ;  cases 
of  cardiac  valvular  disease  of  rheumatic  origin,  to  ward 
off  bronchial  catarrh  and  fresh  rheumatic  attacks,  also 
cardiac  neurosis,  especially  if  induced  by  excess  of  tobac- 
co-smoking." 

For  information  concerning  the  "grape  cure,"  which 
is  practised  during  the  autumn  at  Montreux,  and  at  cer- 
tain other  resorts  in  Switzerland,  and  elsewhere  in  Eu- 
rope, the  reader  is  referred  to  the  article  on  Meran. 

Huntington  Ricliards. 

"  J.  Burney  Yeo :  Climate  and  Health  Besorts. 

°  Article  on  Montreux,  in  Eulenburg's  Eeal-Encyclopadle,  vol.  ix. 

'  Eobert  Flechsig :  BMer-Lexlkon,  art.  "  Montreux.^' 

Les  Avants  and  Glion. — [These  two  resorts  are  in  such 
close  proximity  to  Montreux  that  mention  may  be  made 
of  them  in  this  connection.  Les  Avants  is  3,230  feet 
above  sea  level,  and  is  reached  from  Montreux  by  a  moun- 
tain railway  to  Glion  and  from  thence  by  carriage  road ; 
or  all  the  way  from  Montreux  by  road,  in  an  hour  and  a 
half.  It  is  both  a  summer  and  a  winter  climatic  station. 
The  plateau  upon  which  this  resort  stands  is  sheltered 
from  the  north  and  east  by  mountains,  which  are  well 
wooded,  and  is  open  to  the  south.  The  climate  is  a  mild 
slightly  tonic,  mountain  one.  "  The  air  is  pure  and  free 
from  dust;  the  heat  is  modified  in  summer  by  the  woods 
and  the  lakes,  and  in  winter  the  sun  is  very  powerful, 
and  the  sky  almost  free  from  cloud."  .  .  .  ""Great  and 
frequent  changes  of  temperature  are,  however,  of  not 
infrequent  occurrence,  and  prove  very  trying  to  con- 
sumptive patients  "  (Loetscher,  "  Handbook  to  the  Health 
Resorts  of  Switzerland  "). 

It  snows  about  twenty-eight  days  in  winter,  the  sky  is 
overcast  forty-seven  days  and  quite  clear  during  sixtj'- 
seven.  The  air  is  very  dry.  The  meteorological  data 
given  under  Montreux  are  applicable  to  Les  Avants,  al- 
lowance being  made  for  the  difference  in  elevation.    The 
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snow  generally  disappears  by  the  middle  of  Mai-ch,  and  ■ 
by  April  the  vegetation  is  well  advanced.  .By  May  the 
flowers  are  in  the  meadows.  For  such  cases  as  require  a 
milder  climate  and  lower  elevation  than  the  higher  Al- 
pine resorts,  such  as  Davos,  St.  Moritz,  Arosa,  Leysin, 
etc.,  Les  Avants  can  be  recommended.  Tlie  "Grand 
H6tel  des  Avants"  affords  excellent  accommodations, 
at  moderate  prices.  The  cases  to  which  this  climate 
is  applicable  are  incipient  pulmonary  tuberculosis 
without  active  symptoms,  in  individuals  of  good  gen- 
eral health;  bronchitis  with  scanty  expectoration, 
tardy  convalescence  from  pleuri.sy  and  pneumonia, 
astlima  of  a  neurotic  origin;  aneemia,  cldorosis,  and 
scrofula. 

Glion,  2,300  feet  high,  is  reached  by  a  cable  railway 
from  Montreux  in  six  minutes.  It  is  situated  on  a 
mountain  spur,  affording  from  its  Rigi-like  terrace  "  a 
magnificent  view,  surpassing  in  extent  all  others  on 
the  bay."  It  is  well  protected  from  tlie  north  and  east 
winds,  and  enjoys  a  comparatively  mild  winter;  hence 
it  is  adapted  for  a  winter-cure  station  of  moderate  eleva- 
tion, although  it  is  most  frequented  in  spring,  summer, 
and  autumn. 

Like  Montreux  it  has  a  milk  and  grape  cure,  as  well  as 
a  Terrain  cure.  It  is  known  for  the  purity  and  dryness 
of  its  air  and  its  equable  temperature.  In  the  height  of 
summer  it  is  a  very  popular  resort  for  visitors  from  Mon- 
treux. The  climate  of  Glion  is  suitable  for  much  the 
same  class  of  cases  as  that  of  Les  Avants.  It  is  espe- 
cially recommended  for  nervous  patients,  convalescents, 
the  early  cases  of  pulmonary  tuberculosis,  and  weakly 
children.  There  are  a  number  of  good  hotels  and  pen- 
sions, and  during  the  summer  there  is  an  English  church 
service. 

Still  higher  than  these  two  resorts  is  the  Grand  H6tel 
de  Caux  (3,610  feet),  open  all  the  year  i-ound,  less  shel- 
tered than  Les  Avants.  (The  mean  annual  temperature  is 
43°  F.,  and  relative  liumidity  55.  Fog  and  mist  are  rare ; 
and  as  in  the  other  altitude  resorts  one  can  sit  out  in  the 
sun  in  the  depth  of  winter.)  At  the  terminus  of  the 
mountain  railway  is  the  Rochers  de  Naye  (6,470  feet), 
with  a  hctel  open  during  the  summer  months. 

Edward  0.  Otis.] 

MONTVALE  SPRINGS. — Blount  Countj^,  Tennessee. 

Post-Officb. — Montvale.     Hotel  and  cottages. 

Access. From  Knoxville  viS  Knoxville  and  Augusta 

Railroad  to  Maryville,  the  present  terminus  of  the  line ; 
thence  by  stage  line  to  springs.  The  springs  are  twenty- 
five  miles  south  of  Knoxville.  This  resort  is  located  at 
the  foot  of  the  CliiUiowee  Mountains,  1,300  feet  above 
the  sea  level.  The  springs  have  been  celebrated  in  East 
Tennessee  for  a  period  of  fifty  years  or  more,  and  long 
before  the  Civil  War  the  location  was  a  fashionable  sum- 
mer resort,  where  people  of  this  and  other  States  found 
health  and'pleasure  during  the  heated  term.  Prom  year 
to  year  extensive  improvements  have  been  made,  and  now 
we  find  among  tlie  picturesque  mountains  a  watering- 
nlace  supplying  about  everything  which  goes  to  make 
uD  a  healthful  and  agreeable  refuge  from  the  summer 
heat  of  the  semi-tropical  Southern  States.  The  big  hotel 
buildin"'  with  its  seven  gables,  is  located  in  a  romantic 
snot  and  around  it  cluster  forty  neat  cottages,  giving 
the  place  the  appearance  of  a  charming  little  village 
built  among  the  forest  trees.  Walks,  fountains,  beauti- 
ful brooks,  and  flowers  are  found  on  every  side,  and  with 
the  evergreen  mountains  for  a  background  form  a  pict- 
ure of  great  loveliness.  Fronting  the  hotel  is  a  large 
nark  with  broad,  smooth-  drives  and  walks,  and  grassy 
Sjwn's,  affording  ample  scope  for  outdoor  diversions. 
Fountains,  swings,  hammocks,  and  rustic  retreats  are 
scattered  here  and  there.  The  hotel  is  supplied  by  a 
system  of  water- works  from  the  "Sweet  William" 
Spring-  The  medicinal  springs  are  the  "  Great  Chaly- 
beate "  Spring,  nearest  the  hotel,  and  the  "  Black  Sul- 
phur "  Spring,  on  the  road  near  Montvale.  The  follow- 
ing analysis  of  the  Chalybeate  Spring  was  made  by  Prof. 
,8.  B.  Mitchell: 


One  United  States  Qallon  Contains: 
Solids.  Grains. 

Calcium  carbonate 13.26 

Iron  carbonate 2.40 

Sodium  sulphate 4.51 

Calcium  sulpbate 74.21 

Mat^neslum  sulpbate 12.00 

Sodium  chloride 1.96 

Aluminum  oxide 50 

Total 108.84 

In  addition  to  its  ferruginous  tonic  efl'ects  this  water 
also  acts  as  a  saline  aperient.  It  has  long  been  recom- 
mended as  a  safe  and  reliable  remedy  for  many  of  the 
protean  ills  included  under  the  name  of  dyspepsia.  It  is 
also  valuable  in  uric-acid  states,  especially  in  those  cliar- 
acterized  by  genito-urinary  manifestations.  The  Black 
Sulphur  Spring  contains  109.30  grains  of  solids  to  the 
United  States  gallon,  of  which  the  sulphate  of  magnesia 
(grains  17.07)  and  the  oxide  of  iron  (grains  1.19)  are  the 
most  important.  James  K.  Crook. 

MOODYVILLE  MINERAL  SPRINGS.  — Pottawatomie 
County,  Kansas. 

Post-Opficb. — Moody  ville.     Hotel. 

Access. — ViS  Kansas  Central  Railroad  to  Blaine,  thence 
four  miles  southeast  to  springs.  These  springs  are  three 
in  number,  and  flow  about  twenty -five  gallons  per  min- 
ute. According  to  an  analysis  by  Prof.  J.  R.  Eaton,  of 
William-Jewel  College,  Missouri,  the  waters  contain  the 
following  ingredients:  , 


Calcium  carbonate. 
Maffnesium  carbonate. 
Magnesium  sulpbate. 
Sodium  sulpbate. 


Free  carbonic  acid  gas. 


Sodium  chloride. 

Iron  (probably  as  carbonate) ,  a 

trace. 
Silica,  alumina,  and  organic 

matter,    a    small   amount 

each. 


The  water  is  used  in  dyspepsia  and  disorders  of  the 
bowels,  liver,  and  kidneys.  James  K.  Crook. 

MOONSEED,  CANADIAN.  — Mbnispermum.  Texas 
sarsaparilla.  Yellow  parilla.  "The  rhizome  and  roots 
of  Menispermum  Ganadense  L.  (fam.  Menispermaceat) " 
(U.  S.  P.).  This  is  a  prostrate  and  twining  herbaceous 
vine,  with  excentrically  peltate,  angled  or  lobed,  alter- 
nate leaves,  and  axillary  panicles  of  pale-yellow,  dioeci- 
ous flowers. 

Moonseed  arises  from  a  long,  slender  rhizome,  which, 
with  its  adhering  roots,  is  the  official  portion.  It  is  dried 
in  flexible,  tough  pieces,  a  metre  or  so  in  length,  and 
about  five  millimetres  in  thickness,  with  a  finely  shriv- 
elled brown  baric  and  yellow  section.  Odor  slight,  taste 
bitter.  It  grows  in  most  parts  of  North  America,  and 
was  introduced  into  medical  use,  thirty  or  forty  years 
ago,  as  a  substitute  for  sarsaparilla  in  "scrofulous  af- 
fections," etc.  There  is  no  evidence  to  show  that  it  is 
anything  but  an  inferior  bitter  tonic.  Its  composition 
— berberine  and  the  white,  crystalline,  bitter  alkaloid 
menispine,  soluble  In  water — recalls  its  near  botanical 
relatives,  columbo  and  pareira.  The  dose  is  4  to  8  gm. 
(  3  i.-ij.),  and  a  fluid  extract  is  official. 

Tiie  family  Menispermacece,  comprising  about  a  hun- 
dred species,  mostly  woody  climbers  of  tropical  regions, 
is  notable  for  the  great  number  and  variety  of  its  bitter 
principles,  on  account  of  which  a  large  number  of  its 
species  are  used  as  simple  bitters.  Among  the  most  im- 
portant of  these  are,  in  India,  various  species  of  Tiiw- 
spora,  especially  T.  coi'diJoUa  Miers,  and  the  wood  of  Gos- 
cinium  fenestratum  Colebr.,  the  latter  known  as  Indian 
calumba  and  largely  used  in  India  as  a  calumba  substi- 
tute. In  South  America,  several  species  of  Abuta, 
especially  A.  rufescens  Aubl.,  and  a  number  of  species  of 
Cocculus  are  similarly  employed.  Henry  H.  Busby. 

MOORMAN  MINERAL  WELL.— Washtenaw  County, 
Michigan. 

Post-Office. — Ypsilanti. 

The  waters  of  the  Moorman  Well  are  used  to  supply 
the  Occidental  Bath-house,  which  is  situated  near  the 
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centre  of  the  charming  city  of  Ypsilanti,  on  the  line  of 
the  Michigan  Central  and  the  Lake  Shore  and  Michigan 
Southern  Railroad.  The  bathing  establishment  contains 
forty  large  well-ventilated  bath-rooms,  besides  parlors 
for  ladies  and  gentlemen,  smoking  and  reading  rooms, 
and  other  adjuncts  of  a  modern  first-class  institution  of 
this  kind.  The  water  of  this  well  has  been  in  use  since 
1848,  and  has  become  widely  known.  The  baths  are 
highly  recommended  in  uterine  inflammations  and  con- 
gestions, in  skin  diseases,  sciatica,  and  inflammatory  rheu- 
matism and  gout.  Internally  the  water  is  said  to  be 
valuable  in  constipation,  dyspepsia,  chronic  alcoholism, 
and  in  hay  fever.  It  is  also  used — by  means  of  insuffla- 
tion, in  a  douche,  and  in  the  form  of  a  gargle — in  nasal 
and  pharyngeal  catarrh.  The  following  analysis  was 
made  by  James  H.  Shepherd,  of  the  Ypsilanti  High 
School,  in  1884. 

One  United  States  Gallon  Contains: 
Solids.  Grains. 

Magnesium  sulpliate 103.76 

Potassium  sulpliate 35.33 

Ferrous  salts Traces. 

Calcium  sulphate 175.65 

Majtnesium  bromide io.97 

Sodium  sulphide 8.43 

Phosphates Traces. 

Silicon  dioxide  19.81 

Calcium  carbonate 57.26 

Borates Traces. 

Sodium  chloride 1,573.62 

Lithium  salts Traces. 

Calcium  chloride.  ? 143.35 

Barium  salts Traces. 

Magnesium  chloride 1 128.09 

Strontium  salts Traces. 

Organic  matter Traces. 

Total 2,258.26 

Sulphureted  hydrogen  gas,  26.84  cubic  inches. 

The  bath-house  is  connected  with  the  new  Occidental 
Hotel,  where  ample  arrangements  are  made  for  the  com- 
fort of  guests.  Ypsilanti  also  contains  several  well- 
known  mineral  wells.  The  most  important  of  these  are 
the  Ypsilanti  and  Owens  Wells.  They  are  highly 
charged  with  mineral  ingredients,  and  are  also  of  the  sa- 
line-calcic class.  Jama  K.  Crook. 

MORBIDITY.    See  Vital  Statistics. 

MORBUS   MACULOSUS   WERLHOFII.— (Purpura; 

Blutfleckeukrankheit.) — Dbmnition. — A  disease  charac- 
terized by  the  spontaneous  appearance  of  transitory  hem- 
orrhagic areas  in  the  skin,  mucous  membranes,  and  inter- 
nal organs,  and  rarely  associated  with  hemorrhages  from 
the  mucous  membranes. 

Extravasation  of  blood  into  and  beneath  the  skin  occurs 
more  or  less  constantly  in  a  great  variety  of  diseases  and 
conditions,  and  as  such  is  commonly  known  as  "  secondary 
or  symptomatic  "  purpura.  Besides  this  group  we  have 
a  second  in  which  the  purpuric  eruption,  appearing  with- 
out apparent  cause  and  unaccompanied  by  marked  con- 
stitutional symptoms,  is  in  itself  the  chief  symptom.  To 
this  is  given  the  name  "primary,  essential,  or  idiopathic" 
purpura.  Though  strictly  speaking  a  symptom  only,  in 
the  latter  case  we  may  consider  it  a  disease. 

From  the  large  group  of  diseases  with  subcutaneous 
extravasations  of  blood  Werlhof ,  in  the  latter  part  of  the 
last  century,  isolated  one  to  which  he  gave  the  name 
purpura  hsemorrhagica,  a  term  probably  corresponding 
more  or  less  closely  with  primary  purpura.  Later  writers 
separated  purpura  simplex  as  a  distinct  disease,  and  estab- 
lished purpura  urticans  as  one  of  its  subdivisions.  Fi 
nally,  peliosis  rheumatica  and  Henoch's  purpura  were 
described.  Such  a  division,  however,  except  for  the  pur- 
poses of  clinical  work,  is  not  warranted,  since  no  funda- 
mental differences  separating  these  various  forms  exist. 
We  find,  instead,  a  variation  in  the  severity  of  certain 
symptoms,  with  the  various  types  constantly  merging 
the  one  into  the  other. 

Hoffmann,  Litten,  and  others  prefer  to  group  all  varie- 
ties of  essential  purpura  under  the  term  morbus  maculo- 


•  sus  Werlhofli,  and  to  consider  them  from  a  general  stand- 
point.    In  this  broad  sense  the  term  is  here  used. 

Etiot.ogy.— Accurate  knowledge  concerning  the  cause- 
of  purpura  is  entirely  wanting,  in  most  cases  no  expla- 
nation of  the  condition  being  possible.  Its  appearance  is- 
spontaneous  and  primary,  never  endemic  or  epidemic. 
Previous  physical  condition  seems  to  be  unimportant. 

In  a  series  of  two  hundred  cases,  McKenzie  has  shown 
the  disease  to  be  slightly  more  common  in  men  than  in 
women,  and  that  seventy -seven  per  cent,  of  all  cases  oc- 
cur during  the  first  three  decades  of  life.  Other  writers 
believe  the  disease  to  be  somewhat  more  common  at  the 
age  of  puberty. 

Such  conditions  as  poor  food,  wet,  exposure,  fatigue, 
debility  and  starvation,  though  often  enumerated,  cannot 
be  shown  to  be  of  more  etiological  importance  in  purpura 
than  in  many  other  diseases.  Purpura  is  found  with  the 
same  frequency  among  all  classes.  It  is  never  hereditary. 
The  hemorrhagic  diathesis  is  not  infrequently  associated 
with  certain  nervous  conditions  (severe  neuralgia,  nervous 
shock,  etc.),  as  pointed  out  by  Weir  Mitchell  arid  others, 
and  to  these  the  relation  appears  certain. 

Venous  stasis,  though  in  itself  not  sufficient  to  produce- 
the  disease,  is  undoubtedly  an  important  factor.  The- 
character  of  the  blood  in  some  cases  suggests  a  possible- 
influence  in  producing  the  condition.  We  may  find  anae- 
mia of  a  secondary  or  even  a  pernicious  type,  leucocytosis, 
and  changes  in  its  chemical  composition,  specific  gravity, 
and  reaction. 

Silbermann  and  Koehler,  working  upon  animals,  were- 
able  to  produce  the  subcutaneous  hemorrhages  by  the- 
use  of  certain  ferments  and  toxic  substances  injected 
directly  into  the  veins.  In  a  few  cases  bleeding  occurred, 
from  all  the  internal  organs  as  well  as  into  the  skin.  Sil- 
bermann regards  purpura  as  a  primary  blood  disease, 
"  causing  slowing-of  the  current,  stasis  with  the  formation 
of  thrombi,  find  subsequently  degeneration  of  the  vessel 
walls,"  leading  to  extravasation  of  blood  into  the  tissues. 

Much  in  the  nature  and  course  of  the  affection  suggests 
an  infectious  origin,  and  many  attempts  have  been  made 
to  isolate  micro-organisms  from  the  blood.  In  1884  Pe- 
trone  found  in  the  blood  of  a  purpuric  patient  small 
round  bodies  which  he  considered  spores  of  a  bacillus,  to- 
which  he  gave  the  name  of  bacillus  purpurae.  Rabbits 
inoculated  frotn  the  cultures  developed  tlie  typical  le- 
sions, and  careful  examination  of  the  tissues  demonstrated 
the  presence  of  the  bacilli  in  the  capillaries.  Letzerich 
obtained  similar  results  and  considered  purpura  a  charac- 
teristic infectious  disease.  He  was  himself  finally  stricken 
with  the  disease,  and  from  his  own  blood  grew  cultures  of 
a  bacillus  probably. identical  with  Petrone's,  which  by 
inoculation  into  animals  produced  purpura.  The  bacilli 
and  spores  were  constantly  found  in  the  petechije.  Gi- 
mard,  Tizzoni,  Giovannini,  and  Kolb  report  the  isolation 
of  various  bacteria  from  the  blood  and  petechias  of  pa 
tients  suffering  from  purpura.  In  spite  of  these  striking 
results,  we  must  await  more  conclusive  evidence.  We 
are  justified  only  in  saying  that  in  many  cases  of  pur- 
pura the  infectious  origin  seems  unquestionable. 

Arjelio  believes  the  cause  to  be  one  of  auto-intoxication. 
through  the  absorption,  by  the  intestines,  of  decomposed 
albumin. 

Symptoms.— A  few  symptoms  are  found  more  or  less- 
constantly  in  all  grades  of  purpura. 

Lesions  in  the  j9W».— The  cutaneous  hemorrhages  show 
an  extraordinary  variation.  They  may  be  round,  oval, 
or  irregular,  single  or  confluent,  and  in  rare  cases  indu- 
rated. Tbough  commonly  less  than  1  cm.  in  diameter, 
thejr  may  be  present  as  very  large  areas,  or  even  the 
entire  skin  may  be  involved.  In  all  cases  these  appear 
without  local  inflammation  or  hypersemia,  and  on  normal 
skin.  The  location  of  the  spots  is  more  often  on  the 
lower  legs  and  feet,  frequently  on  the  arms  and  belly, 
more  rarely  on  the  face  and  chest.  Their  appearance  "is- 
sudden  and  in  crops,  as  it  were.  At  first  of  a  blood-red. 
color,  the  areas  almost  immediately  begin  to  fade,  if  su- 
perficial, first  assuming  a  purplish  tint,  then  a  yellowish- 
green,  later  becoming  a  pale  brown,  the  whole  process-. 
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Tequiring  from  two  to  eight  days.  When  the  hemor- 
Thage  is  deep,  a  bluish  color  is  very  often  present ;  and  if 
&  considerable  efEusion  of  blood  takes  place,  pigment  is 
deposited  which  persists  for  weeks  or  months,  and  micro- 
scopically for  years.  Deep  effusions  of  blood  between 
the  bones  and  periosteum  give  a  faint  blue  color  with 
■deep  induration,  over  which  the  skin  is  movable. 

Heiiwrrhag^s. — In  the  severe  forms  of  this  disease  actual 
bleeding  from  the  mucous  and  serous  surfaces  occurs. 
Eplstaxis  is  the  form  most  frequently  met  with,  but 
hemorrhage  may  also  come  from  the  throat,  gums,  stom- 
ach, intestines,  kidneys,  or  bladder,  or  the  blood  may  es- 
cape even  into  the  serous  cavities.  Retinal  hemorrhages 
are  seldom  seen. 

Blood.— The  blood  in  the  majority  of  Instances  gives 
evidence  of  no  striking  changes,  but  in  very  severe  forms 
one  finds  marked  aua'mia  of  a  secondary  character.  In  a 
few  cases  observed  by  Ajelio,  Spietschka,  Billings,  and 
others,  very  profound  diminution  in  the  haemoglobin,  a 
considerable  leucocytosis,  increased  blood  plates,  slight 
■degeneration  in  the  red  corpuscles,  and  presence  of  a  few 
blasts  are  recorded.  In  general,  no  uniform  results  have 
ibeen  obtained. 

Fewi-  of  a  moderate  degree  is  often  present,  rarely  hy- 
perpyrexia. The  pronounced  febrile  cases  are  usually  of 
the  severest  form,  and  almost  invariably  end  fatally. 

Gastro-intesUnal  Symptoms. — Apart  from  anorexia 
"these  are  wanting,  or  are  onlj'  slight,  except  in  the  worst 
forms  of  purpura.  Intense  abdominal  cramps,  resem- 
"bling  the  crises  of  locomotor  ataxia  or  the  colic  of  chronic 
lead  poisoning,  accompanied  by  vomiting  and  diarrhoea, 
are  pronounced  in  occasional  instances. 

Albuminuria  without  evident  nephritis  of  definite  char- 
acter is  sometimes  found,  especially  late  in  the  course  of 

tllG  diSG3iSG. 

Throat  Symptoms.— Osier  calls  attention  to  the  ocour- 
Tence  of  moderate  symptoms  of  sore  throat  with  local 
necrosis. 

The  symptoms  of  purpura  are  subject  to  extreme  va- 
riations, both  in  their  intensity  and  in  their  grouping,  in 
manv  cases  changing  quickly  from  one  type  to  another 
while  under  observation.  As  emphasized  above,  no  accu- 
late  division  of  the  disease  into  varieties  is  possible,  but 
for  purposes  of  description  and,  clinical  study  we  may 
.describe  three  main  forms,  namely,  purpura  simplex, 
purpura  rheumatica,  and  purpura  heemorrhagica.  The 
OTominent  symptom  of  the  first  is  the  subcutaneous  ec- 
■chvmoses  of  the  second  the  arthritic  phenomena,  and  of 
the  third  the  bleeding  from  mucous  surfaces.  By  many 
authors  a  fourth  form  is  described,  the  so-called  Henoch's 
Tiuroura  in  which  the  combination  of  marked  abdominal 
■svmptoms  subcutaneous  hemorrhages,  and  j  oint  manifes- 
tations, are  the  distinctive  symptoms. 

Purpura  Simplex.— Suddenly  without  prodromes,  and 
in  the  majority  of  cases  unaccompanied  by  constitutional 
ivmctoiJi  ecchymoses  develop  on  the  extremities.  The 
^pruDtion  but  seldom  invades  the  trunk  and  face.  In  ex- 
*  tjonal  cases  there  may  be  constitutional  disturbances, 
is  slieht  fever,  malaise,  moderate  digestive  symptoms, 
Tar>idly  increasing  anismia  of  a  mild  order,  and  even 
^liffht  swellings  with  pain  in  the  legs  or  arms.  There  is 
commonly  slight  diarrhoea.  The  patient  usually  recov- 
!ers  in  a  few  days,  but  some  cases  have  proved  fatal  after 
only  a  short  course.  .     ,   ^  ^  *i. 

Under  the  name  ol  purpura  urticans  are  included  those 
■cases  in  which  the  eccliymoses  take  on  the  form  of  urti- 

'^^^nirpura  Hwmorrliagica.-The  name  morbus  maculosus 
Werlhofli,  which  we  have  used  to  include  all  primary 
riurnuric  diseases,  is  often  restricted  to  this  form.  To 
this  group  belong  all  severe  and  obstinate  cases  of  pur- 
pura in  which  bleeding  takes  place  from  serous  or  mu- 
■cous  surfaces.  It  is  often  observed  without  fever  or  pro- 
dromes, but  more  frequently  the  attack  is  ushered  in  by 
definite  constitutional  disturbances  (headache,  malaise, 
mins  all  over  the  body,  diarrhoea,  and  vomiting),  which 
after  a  few  days  are  followed  by  hemorrhages  into  the 
.skin  and  bleeding  from  mucous  membranes.     In  excep- 


tional cases,  this  last-mentioned  symptom  i^recedes  all 
others.  The  bleeding,  although  it  comes  more  com- 
monly from  the  nose  or  mouth,  may  also  come  from  the 
lungs,  stomach,  intestines,  kidneys,  or  bladder.  Not  in- 
frequently the  hemorrhage  becomes  profuse  and  uncon- 
trollable, leading  to  alarming  symptoms.  The  presence 
of  moderate  pain  in  the  joints  with  local  Q?dema  and  ten- 
derness does  not  exclude  cases  from  this  group.  Anemia 
is  frequently  present,  occasionally  of  an  extreme  charac- 
ter ;  in  one  of  Billings'  cases  the  lia?moglobin  sank  rapidly 
to  fifteen  per  cent.,  and  the  red  cells  to  560,000  per  c.  mm. 
A  separate  but  needless  division  of  purpura  hajmor- 
rhagica  sometimes  made  is  that  of  purpura  ftdminans, 
this  term  being  applied  to  cases  which  are  of  a  very  vio- 
lent nature.  The  acute  onset,  rapid  course,  and  death  in 
froiTi  one  to  five  days,  strongly  suggest  a  septic  fever. 

Purpura  lllievmatica (Poliosis,  Rheumatica,  SchOnlein's 
Disease). — The  occurrence  of  an  eruption  either  purpuric, 
urticarial,  or  erythematous,  together  with  definite  arthri- 
tic phenomena  of  pain  and  swelling,  gastro-enteric  symp- 
toms, and  a  prolonged  course,  characterizes  this  affec- 
tion. It  is  a  disease  of  young  adults.  Unlike  purpura 
hoemorrhagica,  this  form  almost  never  shows  a  sudden 
onset;  for  several  days  or  a  week  the  patient  complains 
of  weakness,  sore  throat,  fever,  anorexia,  vomiting,  and 
other  general  symptoms.  These  are  followed  by  shoot- 
ing pains  and  stiffness  in  the  muscles  and  joints,  the 
typical  course  showing  the  earliest  involvement  in  the 
lower  extremities.  The  oedema,  though  exceedingly  va- 
riable, is  at  times  intense  and  may  occur  in  any  part  of 
the  body,  even  on  the  face.  The  rash,  which  frequently 
appears  iu  the  vicinity  of  the  affected  joints,  ordinarily 
corresponds  to  the  simple  purpuric  type,  but  may  show 
urticarial  wheals  or  even  nodular  infiltrated  areas  and 
vesicles.  In  the  case  of  a  young  woman  whom  I  saw  at 
the  Massachusetts  General  Hospital,  the  urticarial  spots 
appeared  with  great  regularity  late  every  afternoon  for 
a  period  of  eight  days.  In  the  same  case  there  was  con- 
siderable necrosis  of  the  soft  jDalate  and  both  tonsils. 
Opinions  differ  widely  as  to  the  relation  of  this  disease 
to  rheumatism,  but  at  present  we  have  no  definite  evi- 
dence of  any  rheumatic  origin. 

Henoch  has  described  another  form  of  purpura  which 
occurs  mainly  in  children,  and  is  marked  by  ecchymoses 
beneath  the  surface  of  the  skin,  bleeding  from  the  mu- 
cous membranes,  joint  manifestations,  renal  and  gastro- 
enteric symptoms.  Diarrhoea  and  vomiting  with  intense 
abdominal  cramps  are  especially  characteristic,  as  are  also 
the  occurrences  of  malsena  and  hsematemesis. 

Pathological  Anatomy. — The  petechisB  and  ecchy- 
moses constitute  the  only  constant  lesions.  The  conditions 
in  the  tissues  in  the  immediate  vicinity  of  the  extrava- 
sations are  of  considerable  interest.  Many  of  the  small 
blood-vessels  show  a  very  marked  thickening  with  hya- 
line degeneration,  and  in  many  instances  even  necrosis 
of  the  wall,  associated  with  extensive  thrombus  forma- 
tion. About  the  vessels  the  connective  tissue  is  densely 
infiltrated  with  blood  corpuscles  and  blood  pigment. 
Although  this  is  not  a  constant  occuiTence,  the  muscle 
may  show  small  hemorrhagic  areas.  Depending  upon 
the  severity  and  type  of  the  disease,  the  mucous  mem- 
branes and  internal  organs  may  likewise  give  evidence 
of  hemorrhage.  In  a  few  instances,  collections  of  blood 
have  been  found  beneath  the  periosteum  of  the  bones. 
No  arthritic  changes  can  be  demonstrated,  beyond  a  mod- 
erate hemorrhage  into  the  synovial  membrane.  Not  un- 
commonly the  spleen,  Peyer's  patches,  and  the  lymph 
nodes  are  enlarged  and  contain  much  blood  pigment. 

Complications  and  Sequel^.— The  complications 
which  are  most  serious  and  which  are  most  frequently 
encountered,  are  those  arising  in  consequence  of  the  in- 
ternal hemorrhages,  either  parenchymatous  or  into  serous 
cavities.  Nephritis  sometimes  develops,  even  years  after 
the  purpuric  attack.  Rarely  pneumonia  or  oedema  of  the 
lungs  complicates  the  disease. 

Course  and  Pkognosis. — As  in  its  symptoms,  the 
course  of  purpura  in  all  forms  is  subject  to  great  vari- 
ations, depending  very  largely  upon  the  severity.  In  gen- 
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eral  it  may  be  said  that  the  majority  of  patients  recover. 
When  the  disease  is  of  a  mild  character,  the  course  is 
short,  varying  from  a  few  days  to  weelis,  seldom  more 
than  three,  and  occasionally  terminating  with  only  one 
crop  of  spots,  but  more  frequently  only  after  there  have 
been  several  crops.  The  duration  of  the  more  marked 
types  of  the  disease,  especially  those  with  hemorrhages 
from  mucous  membranes,  is  much  more  protracted,  being 
rarely  less  than  several  weeks,  often  as  many  months, 
and,  through  the  occurrence  of  relapses,  even  years.  In 
the  worst  forms,  the  patient  often  dies  within  a  few  days 
from  the  onset.  With  the  arthritic  type,  repeated  re- 
lapses are  apt  to  occur,  thus  making  the  convalescence 
protracted  even  for  months  or  years.  A  fatal  issue  is 
seldom  seen. 

Diagnosis. — Purpura  so  often  accompanies  other  dis- 
eases that  a  diagnosis  of  the  primary  form  may  be  diffi- 
cult. One  must  always  consider  the  possibility  of  the 
toxic  form  following  various  poisons,  as  mercury,  phos- 
phorus, and  mineral  acids,  as  well  as  the  infectious  pur- 
pura secondary  to  smallpox,  scarlet  fever,  diphtheria, 
typhoid,  measles,  septicsemia,  and  syphilis. 

HmmopMlia,  especially  in  the  new-born,  in  some  in- 
stances very  closely  resembles  purpura  of  the  hemorrhagic 
kind;  but  in  the  former  the  presence  of  hereditary  fac- 
tors, together  with  the  bleeding  from  the  umbilicus, 
and  occasional  jaundice,  ordinarily  suffices  to  differenti- 
ate them. 

Scurvy. — In  this  disease  we  may  have  extravasation  of 
blood  into  the  subcutaneous  tissues  and  muscles,  giving 
indurated,  hemorrhagic  spots  and  patches  not  unlike 
purpura,  but  close  attention  to  the  circumstances  and 
previous  health  will  throw  much  llglit  upon  the  diag- 
nosis. Furthermore,  the  swollen  and  bleeding  gums  of 
scorbutus  are  never  found  in  the  latter  disease.  This 
disease,  unlike  purpura,  may  be  endemic  or  epidemic. 

Prijna'i'y-  Anaimia  and  Leukmnia,  coming  on  acutely 
with  hemorrhage,  must  not  be  forgotten,  since  only  a 
blood  examination  in  certain  cases  serves  to  distinguish 
them  from  purpura. 

Pseudoleukmmia  may,  in  rare  cases,  present  even  greater 
difficulties,  and  can  be  certainly  diagnosed  only  in  the 
presence  of  enlarged  spleen  and  lymph  nodes. 

Rlieumatism,  when  accompanied  by  a  hemorrhagic  skin 
eruption,  bears  only  a  superficial  resemblance  to  hemor- 
rhagic purpura.  In  rheumatism  there  are,  as  a  rule, 
higher  fever,  profuse  sweats,  much  more  marked  pains 
in  the  joints,  which  move  with  greater  frequency  from  one 
joint  to  another,  considerable  exudation  into  the  joints, 
and  more  common  association  of  cardiac  complications. 

Ei'ythema  of  the  exudative  type,  if  causing  ecchymo- 
ses,  gives  a  picture  suggestive  of  purpura ;  but  the  color 
of  the  skin,  being  due  to  congestion  in  the  blood-vessels, 
disappears  with  pressure,  to  return  when  the  pressure  is 
removed. 

Malignant  Endocarditis  can  be  readily  distinguished  by 
the  presence  of  cardiac  lesions. 

Treatment. — For  primary  purpura,  no  treatment  has 
given  very  satisfactory  results.  Rest  in  bed  for  a  long 
period  is  desirable  in  all  cases,  and  essential  in  severe 
forms,  since  the  prolonged  rest  seems  to  lessen  the  chances 
of  relapse  as  well  as  the  severity  of  the  attack.  Mental 
activity,  excitement,  overwork,  exposure  to  cold,  and 
trauma  of  the  skin  must  be  provided  against.  The  sick- 
room should  be  cool,  the  diet  light  and  nutritious,  and 
without  stimulants  of  any  kind.  Acid  drinks  may  be  of 
advantage.  If  there  is  any  tendency  to  constipation, 
mild  cathartics,  such  as  castor  oil  and  cascara,  or  enemata, 
may  be  employed  to  advantage.  Of  considerable  help 
are  warm  baths  to  which  chlorides  or  carbonates  have 
been  added. 

Of  drugs,  turpentine,  according  to  McKenzie,  is  the 
most  reliable  remedy.  When  the  coagulability  of  the 
blood  is  much  diminished,  Wright  recommends  the  use 
of  calcium  chloride  in  twenty-grain  doses,  and  claims  to 
have  seen  excellent  results  following  its  use.  Werlhof 
claims  to  have  found  in  sulphuric  acid  a  specific.  When 
the  bleeding  has  been  marked,  ergot,  acetate  of  lead,  tan- 


nic acid  and  gallic  acid  in  a  few  instances  appear  to  have 
been  of  service.  Osier  and  others  advise  the  use  of 
Fowler's  solution  given  to  the  limit  of  tolerance.  In 
cases  of  Schonlein's  disease,  the  salicylate  compounds  ap- 
pear beneficial,  but  give  no  such  results  as  in  rheumatism, 
and  must  be  used  with  care.  If  collapse  should  occur 
the  usual  treatment  by  stimulants,  by  the  employment  of 
heat,  or  by  injections  of  decinormal  saline  solution, 
should  be  adopted. 

After-care  demands  a  carefully  regulated  diet  and  a 
quiet  life  in  the  open  air.  Tonics  may  be  employed  if 
Indicated,  also  iron  and  arsenic  in  the  presence  of  anae- 
mia. With  the  slightest  tendency  to  a  return  of  the  pur- 
puric symptoms,  it  is  imperative  that  the  patient  should 
return  to  bed. 

An  examination  of  the  urine  should  be  made  from  time 
to  time  for  a  considerable  period,  since  albumin  has  been 
known  to  appear  even  after  the  lap.se  of  months,  and  in 
some  cases  a  chronic  nephritis  has  developed. 

Edwin  Allen  Locke. 

MORPHINE— ilfo?7)/w««  (CH.sNOa  +  H,0  =  302.34). 
An  alkaloid  obtained  from  opium. 

Origin. — Morphine  is  of  great  interest  as  being  the 
first  alkaloid  ever  discovered  and  probably  of  more  me- 
dicinal importance  than  any  other  article  of  the  materia 
medica.  Its  origin  and  occurrence  are  fully  discussed 
under  the  title  Opium.  Its  occurrence  in  the  vegetable 
kingdom  elsewhere  than  in  the  poppy  capsule  is  not 
positively  proven,  but  it  is  probable  that  it  exists  in 
minute  amount  in  the  milk  juice  of  Argemone.  Its 
preparation  consists  essentially  in  repeated  macerations 
of  the  opium  in  distilled  water,  by  which  the  morphine 
salts  are  dissolved  out,  filtering  the  solution,  and  adding 
alcohol  and  ammonia  water,  by  which  latter  the  salts  are 
decomposed  and  the  morphine  is  precipitated.  The  re- 
sulting crystals  contain  more  or  less  impurities,  consist- 
ing of  other  alkaloids,  coloring  matter,  etc.,  and  require 
repeated  purification  processes. 

Dbsceiption  and  Tests. — Colorless  or  white,  shining, 
prismatic  crystals,  or  fine  needles,  or  a  crystalline  powder, 
odorless,  and  having  a  bitter  taste ;  permanent  in  the  air. 

Soluble,  at  15°  C.  (59°  F.),  in  4,350  parts  of  water,  and 
in  300  parts  of  alcohol ;  jn  455  parts  of  boiling  water,  and 
in  36  parts  of  boiling  alcohol;  also  soluble  in  4,000  parts 
of  ether. 

When  heated  to  about  75°  C.  (167°  F.),  morphine  be- 
gins to  lose  its  water  of  crystallization.  Heated  for 
some  time  at  100°  C.  (213°  F.),  it  becomes  anhydrous. 
At  254°  C.  (489°  F.)  it  melts,  forming  a  black  liquid. 
Upon  Ignition,  it  is  consumed  without  leaving  a  residue. 

Morphine  has  an  alkaline  reaction  upon  litmus  paper. 

When  crystals  of  morphine  are  sprinkled  upon  nitric 
acid  (specific  gravity  1.250  to  1.300),  they  will  assume  an 
orange-red  color,  and  then  produce  a  reddislk  solution 
gradually  changing  to  yellow. 

On  shaking  a  small  portion  of  morphine,  in  a  test  tube, 
with  10  c.c.  of  chlorine  water,  the  latter  will  acquire  a 
yellowish  color.  On  now  carefully  pouring  a  small 
amount  of  ammonia  water  on  the  surface  of  the  liquid,  a 
brown  or  reddisli-brown  zone  will  form  at  the  line  of 
contact  of  the  two  liquids. 

If  to  a  neutral  one-per-cent.  solution  of  morphine,  made 
by  the  careful  addition  of  dilute  sulphuric  acid,  a  few 
drops  of  ferric  chloride  T.  8.  be  added,  a  blue  color  will 
be  produced  which  is  destroyed  by  acids,  alcohol,  or 
heating. 

On  treating  morphine  with  cold,  concentrated  sul- 
phuric acid  free  from  nitric  acid,  the  liquid  should  not  at 
once  acquire  more  than  a  faintly  yellowish  tinge  (ab- 
sence of  more  than  traces  of  narcotine,  papaverine;  etC;); 
and  the  subseq\ient  addition  of  a  small  crystal  of  potas- 
sium permanganate  should  produce  only  a  greenish,  but 
no  violet  or  purple,  color  (difference  from  strychnine). 

On  precipitating  a  solution  of  any  of  the  salts  of  mor- 
phine by  ammonia  water,  dissolving  the  washed  precipi- 
tate in  sodium  hydrate  T.  S.,  shaking  the  solution  with  an 
equal  volume  of  ether,  and  evaporating  the  ethereal  solu- 
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tion,  no  appreciable  residue  should  remain  (absence  of 
nareotine,  codeine,  etc.). 

On  adding  4  c.c.  of  potassium  or  sodium  hydrate  T.  S. 
to  0.3  gm.  of  morphine,  a  clear,  colorless  solution,  free 
from  any  undissolved  residue,  should  result  (absence  of, 
and  difference  from,  various  otlier  alkaloids). 

Actions  and  Uses.— In  a  general  and  brief  way,  mor- 
phine may  be  described  as  the  typical  somnifacient  and 
general  analgesic,  with  moderate  locally  analgesic  pow- 
ers also,  a  depressor  of  the  motor  spinal  centres,  an  inliib- 
itor  of  the  pulse,  a  paralyzer  of  the  respiration,  a  mild 
antipyretic,  and  an  inhibitor  of  general  metabolism  and 
of  all  secretions  and  excretions  excepting  the  perspir- 
ation. The  ordinary  effects  upon  man  are  as  follows, 
and  occur  in  nine-tenths  or  more  of  those  who  take  it: 
A  short  spell  of  conscious  comfort  and  good  feeling; 
freedom  of  thought;  bodily  and  mental  calm;  a  warm, 
pleasant,  slightly  numb  feeling,  especially  in  the 
linger  tips  and  toes ;  absence  of  hunger;  slight  dizziness 
and  absent-mindedness;  dryish  tongue;  indifference  to 
slight  annoyances  and  discomforts;  diminished  pupils; 
sleepiness,  and,  if  yielded  to,  sleep.  Upon  waking,  if 
the  dose  is  an  ordinary  medical  one,  more  or  less  un- 
comfortableness,  slight  nausea  or  aversion  to  food,  dry 
tongue,  and  the  omission  of  the  next  regular  stool.  There 
is  probably  an  undercurrent  of  each  of  the  other  classes 
of  effects  in  every  case,  but  in  a  typical  one  like  the 
above  they  are  so  entirely  overshacibwed  by  ■  the  brain 
stupor  as  to  be  unnoticeable. 

The  specific  effects  of  morphine  may  be  described  as 
follows ;, 

Absorption,  Circulation,  and  Eliminatio-n. — Morphine  is 
readily  absorbed  from  the  stomach,  slightly  less  quickly 
from  the  rectum,  more  slowly  from  the  vagina,  very  lit- 
tle from  the  skin,  and  almost  not  at  all  from  the  bladder. 
From  the  air  passages,  administered  in  spray  or  powder, 
enough  is  absorbed  for  local  effect,  and  but  little  more ; 
from  abraded  surfaces  and  granulations  absorption  is 
irregular,  and  may  be  too  little  to  be  of  any  benefit,  or, 
on  the  other  hand,  too  much  for  safety.  From  subcu- 
taneous injections  it  is  diffused  with  great  regularity  and 
effectiveness.  In  man,  the  usual  time  of  absorption  of  a 
medicinal  dose  is  as  follows:  By  the  stomach,  empty  or 
in  active  condition,  the  first  symptoms  appear  in  fifteen 
or  twenty  minutes,  the  full  effect  in,  say,  an  hour;  by 
the  rectum,  one  must  allow  from  one  and  one-half"  to 
twice  as  long,  and  about  one-third  larger  dose  for  the 
same  results ;  by  the  vagina,  at  least  twice  the  time  and 
twice  the  dose  for  any  general  effect ;  by  the  skin,  only 
local  results  can  be  looked  for.  Hypodermatically,  the 
first  effects  are  generally  felt  in  from  three  to  five  min- 
utes, and  the  full  influence  in  from  fifteen  to  thirty.  In 
the  system  it  circulates  as  morphine,  and  a  certain  amount 
of  it  (what  portion  is  not  definitely  known  and  probably 
varies  under  different  conditions)  is  so  eliminated.  It  is 
believed  to  be  chiefly  eliminated  in  the  urine,  as  a  result 
of  which  poisoning  is  readily  induced  when,  for  any  rea- 
son this  channel  of  elimination  is  inactive.  It  is  now 
•  known  that  much  of  it  is  excreted  into  the  stomach  and 
intestines,  a  varying  portion  of  which  is  liable  to  be  again 
absorbed.'  Advantage  is  taken  of  this  fact,  in  opium 
poisoning,  to  destroy  the  morphine,  by  various  methods, 
as  the  successive  portions  thus  enter  these  organs.  An 
appreciable  amount  is  excreted  by  the  liver  and  appears 
in  the  bile,  and  another  small  portion  may  make  its  ap- 
pearance in  the  perspiration.  In  nursing  mothers,  mor- 
phine is  very  apt  to  make  its  appearance  in  the  milk,  and 
fatal  cases  of  poisoning  of  infants  have  thus  occurred. 
The  question  of  the  oxidation  of  morphine  in  the  system, 
to  any  appreciable  extent,  is  an  open  one,  though, this 
method  of  destruction  in  the  stomach,  in  cases  of 
poisoning,  by  the  use  of  such  agents  as  potassium  per- 
manganate, "is  thoroughly  established.  Owing  to  the 
action  of  the  drug  in  checking  those  excretions  upon 
which  its  elimination  depends,  poisoning  is  especially 
liable  to  result,  through  accumulation  in  the  system,  and 
this  highly  important  fact  should  ever  be  borne  in  mind 
during  its  prolonged  administration.     The  doses  should 


not  be  brought  so  close  together  as  to  fail  in  affording 
suflieient  time  upon  the  one  hand  for  elimination  and 
upon  the  other  for  tolerance  to  be  established. 

Idiosyncrasy.— GkbX  variation  is  observed  among  indi- 
viduals as  to  the  effects  produced  upon  them  by  mor- 
phine. In  almost  all  cases,  except  when  large  doses  are 
introduced  suddenly  into  the  circulation,  it  is  possible  to 
observe  a  primary  stage  of  excitation  before  that  of  de- 
pression comes  on,  and  it  is  in  this  direction  that  the  dif- 
ferences referred  to  are  most  plainly  visible.  In  very 
sensitive  subjects,  or  those  in  whom  control  is  less  per- 
fect, this  primary  stage  may  border  on  intoxication, 
being  accompanied  by  a  mildly  convulsive  condition 
of  the  spinal  centres.  lu  the  after-effects  of  the  drug, 
idiosyncrasy  again  strongly  asserts  itself,  one  subject 
waking  refreshed  and  with  but  slight  disagreeable  sensa- 
tions, while  another  suffers  from  headache,  nausea,  and 
general  ilialaise.  Itching  is  a  frequent  symptom  and  be- 
comes extreme  in  some  individuals.  Again,  the  intestinal 
efl'ect  differs  greatly  in  different  persons,  differences  which 
can  be  understood  only  through  a  knowledge  of  the  mech- 
anism of  the  action  of  the  di'ug  upon  this  part  of  the 
system. 

The  action  of  morphine  in  inducing  constipation  is  the 
effect  of  depression  of  the  motor  functions;  yet  it  is  pos- 
sible for  large  doses  to  paralyze  the  inhibitory  power  of 
the  splanchnic  nerves,  thus  permitting  increased  peristal- 
sis, with  a  laxative  result.  Thus  has  been  explained  the 
effect  of  opium  in  overcoming  the  constipation  of  lead 
colic,  in  which  condition  such  inliibition  is  excessive. 
The  somnifacient  effect  of  opium  is  to  be  explained  by 
its  direct  depressing  effect  upon  the  centres,  in  which 
the  order  of  effects  proceeds  regularly  from  the  higlier  to 
the  lower  faculties.  It  is  customary  to  think  of  the  ex- 
istence of  a  primary  stage  of  stimulation  as  accounting 
for  the  early  symptoms  of  exhilaration ;  but  it  is  doubt- 
ful if  this  be  not  merely  a  manifestation  of  the  first  stage 
of  depression,  affecting  the  cerebral  inhibitory  powers. 
How  morphine  acts  in  inducing  a  powerful  and  extreme 
contraction  of  the  pupil  is  uncertain.  Most  physiologists 
are  inclined  to  charge  it  to  stimulation ;  but  it  is  more  in 
line  with  its  known  effects  in  other  directions  to  regard 
it  as  the  result  of  inhibitory  depression. 

The  primary  cause  of  the  diminished  secretions  result- 
ing from  the  action  of  morphine  is  believed  to  be  a  de- 
pression of  the  secreting  centres. 

The  action  of  morphine  upon  the  circulation,  and  more 
especially  upon  the  respiration,  and  in  other  ways  than 
those  mentioned  above,  is  more  conveniently  considered 
in  connection  with  the  toxicology  of  the  subject. 

Therapeutical  t/«es.— Among  all  the  uses  of  morphine 
that  of  relieving  pain  undoubtedly  stands  at  the  head. 
There  is  no  form  of  pain  which  cannot  be  relieved  or 
wholly  removed  by  its  use,  nor  in  which  it  may  not  be 
employed,  subject  of  course  to  special  contraindications. 
In  this  line  may  be  cited  its  use  as  an  anodyne  in  reliev- 
ing an  irritable  cough.  Altliough  the  modern  use  of 
codeine,  heroine,  etc.,  has  to  a  great  extent  taken  its 
place,  morphine  is  still  liargely  used  and  is  of  great  value 
in  such  cases.  It  also  gives  great  relief  in  pleurisy, 
although  its  employment  should  here  be  accompanied 
by  great  caution  since  it  favors  the  formation  of  ad- 
hesions. Many  cases  of  vomiting  are  relieved  by  mor- 
phine, even  when  the  seat  of  the  irritation  is  not  directly 
in  the  stomach. 

Morphine  is  of  the  greatest  value  in  the  treatment  of 
peritonitis  and  other  abdominal  inflammations,  though, 
opium  is  here  to  be  preferred,  as  elsewhere  stated. 

It  is  frequently  of  great  value  in  surgical  operations, 
not  only  to  relieve  the  patient,  and  afford  sleep.after  the 
operation,  but,  with  or  without  othei>an£estl)etics,  to 
deaden  sensation  as  a  preliminary  thereto. 

As  a  diaphoretic  morphine  is  not  a  good  agent,  opium, 
especially  in-connection  with  other  drugs,  being;  prefer- 
able. 

Morphine  is  a  valuable  supporter  of  the  system,  both 
in  acute  cases  in  overcoming  shock,  and  in  the  exhaus- 
tion of  disease,  although  its  depressing  effect  upon  the 
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ieart  must  here  be  reckoned  with.  Even  in  diseases  of 
the  heart  itself,  great  benefit  is  sometimes  to  be  derived 
through  the  rest  afforded. 

Its  use  in  insomnia  is  subject  to  tlie  very  great  risli  of 
establishing  tlie  opium  liabit.  Even  when  the  insomnia 
is  but  temporary,  tlie  exceedingly  pleasant  results  are 
liable  to  lead  to  its  use  upon  similar  future  occasions,  and 
the  temptation  is  most  insidious. 

Other  uses  of  morphine,  for  which  opium  itself  is  more 
appropriate,  will  be  considered  under  the  latter  title. 

Gompoiinds,  Preparations,  and  Doses. — Morphine  is 
rarely  used  in  the  pure  state,  since  one  may  obtain  numer- 
ous salts  which  are  far  more  soluble  and  absorbable  than 
itself.  Its  ordinary  dose  is  0.008  to  0.015  gm.  (gr.  -J-  to 
i).  This  dose,  however,  as  well  as  those  of  its  salts,  is 
subject  to  a  degree  of  variation  scarcely  equalled  in 
any'  other  di'ug.  Children  are  far  more  susceptible  than 
adults,  women  are  distinctly  more  susceptible  than  men, 
and  there  is  a  great  difference  among  the  latter,  depend- 
ing upon  temperament.  The  eSect  of  the  drug  is  di- 
Tectly  counteracted  by  pain  or  excitement,  and  large 
quantities  must  frequently  be  given  to  overcome  the 
former.  Tolerance  is  quickly  established,  and  under  it, 
■or  under  the  influence  of  habit,  the  production  of  mcdi- 
■cinal  effects  demands  a  great  increase  in  the  dose. 

The  acetate  {Morphince  Acetas — CnHi9N03C2H403-|- 
•SHsO  =  398.12)  is  white  or  faintly  yellowish,  crystalline 
or  powdery,  has  a  faint  odor  of  acetic  acid  and  a  bitter 
"taste,  is  soluble  in  3.5  parts  of  water,  47.6  of  alcohol, 
1,700  of  ether,  and  3,100  of  chloroform.  Upon  exposure, 
it  gradually  loses  its  acetic  acid  and  becomes  less  soluble. 
The  hydrochlorate  (MorpMnm  Jlydroehloras — CnH,o- 
NOsHCl-|-3H20  =  374.63)  occurs  in  a  white  feathery 
silky  mass  of  fine  acicular  crystals  or  in  minute  cubical 
crystals,  which  are  bitter  and  permanent,  soluble  in  34 
parts  of  water,  63  of  alcohol,  and  very  little  in  ether  or 
water  chloroform.     It  is  neutral. 

The  sulphate  (MorpMnm  SulpJias—lCn'H.tg'NOsjJii- 
■SO4  +  5HjO  =  756.38)  presents  an  appearance  similar  to 
that  of  the  hydrochlorate,  but  dissolves  in  31  parts  of 
and  703  of  alcohol. 

The  doses  of  these  salts  are  about  the  same  as  those  of 
morphine,  and  they  are,  especially  the  acetate,  because 
■of  its  high  solubility,  readily  available  for  hypodermatic 
use.  The  oiflcial  preparations  are  wholly  of  the  sulphate. 
The  compound  morphine  powder  or  Tully 's  powder  (Pul- 
■ms  MorpMnm  Oompositus)  has  a  strength  of  one  part  of 
"the  sulphate  of  morphine  in  sixty,  the  remainder  being 
nineteen  of  camphor,  twenty  of  powdered  liquorice,  and 
twenty  of  precipitated  calcium  carbonate.  The  dose  is 
0.3  to  1  gm.  (gr.  v.-xv.).  The  troches  of  morphine  and 
ipecac  ( Troeliisei  MorpMnm  et  Ipecaeuanlm)  each  contain 
0.0016  gm.  (gr.  ^)  of  morphine  sulphate,  with  about 
three  times  as  much  powdered  ipecac,  mixed  with  sugar, 
mucilage  of  tragacanth,  and  a  little  oil  of  wintergreon  to 
flavor.  The  dose  is  one  to  fl  ve  troches.  The  Liquor  Mor- 
pMihm  Sulphatis  is  made  by  dissolving  thirty-flve  grains 
of  morphine  sulphate  in  two  fluidounces  of  alcohol  and 
aboilt  six  fluidounces  of  distilled  water,  so  that  it  has  a 
strength  of  about  half  a  grain  of  morphine  sulphate  to 
the  fluidrachm.  The  dose  is  fl.  3  ss.-i.  The  Magendie's 
solution  is  somewhat  similar,  but  contains  sixteen  grains 
of  morphine  sulphate  to  the  fluidounce,  or  two  grains  to 
the  fluidrachm,  thus  four  times  as  strong  as  the  last-  the 
dose  is  mv.  to  xv.  There  is  still  another  Liquor  Mor- 
phinre  Sulphatis,  of  an  earlier  pharmacopoeia,  containing 
■one  grain  to  the  fluidounce.  Because  of  these  wide  dif- 
ferences in  strength,  it  is  not  advisable  to  prescribe  this 
■solution  by  name  without  specifying  the  strength. 

Henry  II.  Rushy. 
• 
MORPHCEA— (Gr.  liop^jj,  form,  shape);  keloid  of  Addi- 
son; cu-cumscribed  scleroderma)— is  a  disease  of  tlie  skin 
characterized  by  the  presence  of  variously  sized,  round 
oval,  or  band-like  patches,  violaceous,  white,  yellowish- 
"white,  or  brown  in  color,  situated  on  various  parts  of  the 
cutaneous  surface,  without  definite  arrangement  or  less 
frequently,  distributed  along  the  course  of  some  nerve. 
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These  patches  vary  m  size  from  a  small  pea  to  the  palm 
of  the  hand  and  even  larger,  are  sharply  circumsci-ibed, 
and  are  usually  surrounded  by  a  pink  or  lilac-colored 
border,  of  variable  width,  which  is  composed  of  minuti-' 
blood-vessels.  They  may  project  slightly  above  the  sur- 
rounding normal  skin  or  be  on  a  level  with  it ;  thev  are 
firm  and  inelastic  to  the  touch,  smooth,  and  shining,"  pre- 
senting an  appearance,  when  the  patches  are  -white, 
which  has  been  aptly  compared  to  old  ivory.  In  patches 
which  have  existed  for  some  time  there  may  be  moderate 
scaling,  or  the  centre  may  be  occupied  by  a  number  of 
small  pit-like  depressions  looking  like  the  dilated  mouths 
of  the  ducts  of  sebaceous  glands,  with  which,  however, 
they  have  no  connection.  The  number  of  lesions  iiresent 
varies  from  a  single  one  to  a  half-dozen  or  more,  b;it  is 
rarel}'  considerable.  While  no  part  of  the  skin  is  ex- 
empt, the  disease  shows  a  predilection  for  certain  re- 
gions, the  parts  most  commonly  affected  being  the  face, 
the  breasts  in  women,  the  arms,  and  the  thighs.  When 
the  lesions  assume  a  zosteriform  arrangement  they  occur 
most  frequently  over  the  branches  of  the  fifth  pair,  in 
the  course  of  some  of  the  branches  of  the  brachial  plexus, 
over  the  intercostals,  or  down  the  thigh.  As  a  rule,  sub- 
jective symptoms  are  rarely  marked  and  are  often  entirely 
wanting.  There  may  be  slight  itching,  tingling  or  burn- 
ing, and  in  a  small  number  of  cases  more  or  less  severe 
neuralgic  pains, 

The  malady  is  a  chronic  one  and  its  course  is  apt  to  be 
extremely  irregular.  After  gradually  increasing  in  size 
for  a  time  the  patches  may  remain  unchanged  for  months 
or  years,  and  then  slowly  and  almost  imperceptibly  the 
skin  may  resume  its  normal  condition.  On  the  other 
hand,  the  skin  may  become  thin,  shrivelled,  and  scaling, 
adherent  to  the  parts  beneath,  assuming,  particularly  in 
the  case  of  the  band-like  patches,  the  appearance  of  deep 
scars.  When  such  an  atrophic  process  occurs  in  patches 
situated  in  the  neighborhood  of  joints  motion  may  be 
more  or  less  seriously  interfered  with. 

Morphoea  is  seen  much  more  frequently  in  women  than 
in  men.  Age  is  apparently  without  influence.  Long- 
continued  irritation  of  the  skin,  such  as  may  result  from 
the  pressure  of  a  garter  or  the  rubbing  of  the  stays,  a 
blow,  or  an  injury  to  a  nerve,  have  seemed  to  be  the  ex- 
citing cause  in  some  cases.  In  the  great  majority  of 
cases,  however,  no  satisfactory  explanation  of  the  occur- 
rence of  the  disease  can  be  given. 

Pathology.— Although  the  exact  nature  of  the  mal- 
ady is  not  yet  definitely  determined,  there  is  much  in 
favor  of  the  view  that  it  is  a  trophoneurosis.  Its  fre- 
quent occurrence  in  neurotic  subjects,  the  arrangement 
of  the  patches  over  the  course  of  some  nerve,  and  the 
neuralgic  pains  which  accompany  it  in  a  certain  propor- 
tion of  cases  are  some  of  the  features  which  lend  proba- 
bility to  the  neurotic  theory  of  its  origin. 

The  tissue  changes  characteristic  of  the  affection  are 
found  almost  exclusively  in  the  corium,  the  epidermis 
being  little  if  at  all  affected.  The  papillary  layer  is 
markedly  flattened,  and  its  blood-vessels  are  greatly 
narrowed  and  even  in  places  obliterated.  About  the 
vessels  of  the  deeper  parts  of  the  corium  there  is  a 
round-cell  exudate  which  produces  narrowing  of  their 
lumen  and  occasional  thrombosis.  According  to  Unna 
the  elastic  fibres  are  unchanged,  but  there  is  an  hyper- 
trophy of  the  collagenous  tissues.  About  the  margins 
ot  the  sclerosed  areas  there  are  numerous  dilated  vessels— 
the  result  of  a  collateral  hyperfemia— which  give  rise  to 
the  peculiar  lilac-colored  border  about  the  patches  The 
sebaceous  and  sweat  glands  are  more  or  less  atrophied 
the  result  of  the  pressure  from  the  hypertrophied  fibrous 


Diagnosis. -Well-developed  morphea  presents  such 
marked  and  peculiar  features  that  there  is  seldom  any 
diificulty  m  its  diagnosis.  The  smooth,  ivory -like  natche's 
surrounded  by  a  violet  border  are  quite  unlike  any  other 
disease  of  the  skin.  uuj.  umn 

In  the  white  patches  of  vitiligo,  which  only  remotely 
resemble  those  of  morphani,  there  is  simple  loss  of  pig- 
ment without  any  structural  alteration  of  the  skin. 
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morplioea. 
JHorvan's  Disease. 
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Prognosis  -In  cases  of  moderate  extent  and  seventy 
thrpTOgnosls  is  usually  fal.ly  favorable.  In  the  ma- 
jority of  cases,  after  a  duration  of  some  months,  or  it 
may  be  two  or  three  years,  the  skm  gradually  resumes  its 
normal  aspect.  When,  however  marked  atrophy  has 
taken  ulace  with  adhesion  to  the  deeper  structures,  form- 
ing soar-like  patches,  the  prognosis  is  extremely  unfavor- 
able .        , 

Treatment.  — Treatment  is  rather  unsatisfactory.  In- 
ternally such  remedies  as  cod-liver  oil,  arsenic,  quinine, 
and  iron  may  be  administered  with  the  view  of  improving 
the  patient's  general  health.  Thyroid  extract  has  been 
given  with  asserted  good  results  in  a  small  number  of 
cases.  Locally,  frictions  with  bland  oils  and  fats  are 
useful,  and  so  also  are  mild  galvanic  currents  applied,  as 
Crocker  suggests,  in  the  neighborhood  of,  rather  than 
directly  to,  the  patches,  to  avoid  any  possible  irritant 
effect.  Brocq  recommends  electrolysis,  employed  as  in 
the  removal  of  hairs.  The  needle  should  be  inserted  in 
every  portion  of  the  patch,  the  current  used  varying  from 
8  to  15  milliampferes,  and  the  needle  should  be  allowed 
to  remain  fifteen  seconds  at  each  puncture.  Between  the 
sittings  mercurial  plaster  is  to  be  applied.  Hebra  has 
obtained  good  results  from  intramuscular  injections  of  a 
fifteen-per-cent.  alcoholic  solution  of  thiosinamin,  half  a 
Pravaz  syringeful  of  the  solution  being  injected  every 
second  day.  Milton  B.  Hartzell. 

MORRISON  SPRINGS— Jefferson  County,  Colorado. 

Post-Office.— Slorrison.     Hotel  recently  built. 

Access.— From  Denver  via  Denver,  Gunnison,  and 
Leadville  Railroad.  Morrison  Springs  are  located  four- 
teen miles  southwest  from  Denver,  in  the  basin  of  Bear 
Creek  and  just  within  the  Rocky  Mountain  foothills  at 
an  altitude  of  six  thousand  feet  above  the  sea  level.  No 
complete  quantitative  analysis  of  the  waters  seems  to 
have  been  made,  but  Dr.  W.  C.  McNeal  of  Momson, 
furnishes  us  the  following  report  of  a  partial  qualitative 
examination : 


Iron. 

Magnesium    sulphate    (forty- 
grains  per  gallon). 
Potassium  (trace). 


'F. 


Sulphureted  hydrogen. 

Calcium  bicarbonate. 

Manganese.  , 

Sulphuric  acid  IDou^'ess  in 

Arsenious  acid  I  corabination. 

Temperature  of  water,  tiu 

This  incomplete  analysis  would  indicate  that  thewaters 

Dossess  tonic,  laxative,  and  alterative  properties.     They 

Le  recommended  in  renal,  digestive,  skin,  and  rheumatic 

Xctlons,  and  in  chronic  syphilis.        James  K.  Crook. 

MORTALITY.    See  Vital  Statistics. 

MORVAN'S   DISEASE;     ANALGIO  PANARITIUM.- 

IVlUKVrti>  <»         pxt,raoi-dinarily  rare  disease  was  tirst 

This  curious  ^nd;/„*^;/Vittany,  in  1883.     In  apply- 

described  by  Morva  •  .^^.^  „,  .     i^je^g  whitlows, " 

ing  the  name  anai|icp^^^^  influenced  by  the  salient 

^J.°'".^*?Z?,„.e  of  the  disease  than  by  any  consideration 
clinical  featme  01  "'«    j  yjewed  in  the  light  of  the 

for ''^""i'lCffles  of  recent  years,  the  desirability 
more  cptxal  tenu^^  clinical  entity,  to  the  burden  of  an 
of  retaining  neurological  nosology,  seems  more 

already  "7rl  \ 
than  doubttu  .  ^^^  investigating  the  disease,  even 

The  oPPO'gQf  large  hospitals,  are  so  meagre  that  little 
in  the  ^eiT'S^  tgry  advance  has  been  made  in  our  exact 
or  no  satisia  ^^  ^^^  genesis  and  morbid  sub-structure, 
undcrstanm  g  ^^.^^  ^^  ^  syringomyelic  condition— or  of 
It  appeal"  L  giiomatosis— plus  a  peripheral  neuritis, 
the  associai^  ^5^^^  ^^  which  a  microscopic  examination 

In  the  le  ^^^^  made,  the  connective-tissue  over- 

of  tbe  e°™  '  ,  i^  ^j^g  posterior  part  of  the  gray  matter 
growth  app<-d^^^^.^j.  ^y,^jjjjjjg 

and  in  ''"^^^jcally  certain  that  syringomyelia  takes  its 
J*.  '^-  T  (developmental  defect.  As  the  primary  mor- 
origin  m.a  ^j  ^.j^g  disease  under  consideration  is  anal- 
bid  COD""  J.  pf  syringomyelia  in  all  essential  details,  it 
ogous  to  ^yjiter  much  "more  reasonable  to  regard  the 
seems  I  ^^^  of  Morvan's  disease,  the  peiipheral  neuritis, 
*f  identical  origin.  This  point  of  view  makes  the  two 
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morbid  processes  practically  alike  in  all  resj)ects  except 
topography,  and  the  doubt  arises  as  to  whether  this  sin- 
gle feature  of  dissimilarity  is  sufficient  to  establish  Mor- 
van's disease  on  the  plane  of  a  clinical  entity.  Repeated 
observations  of  the  apparent  fortuitousness  of  the  mor- 
bid distribution  in  cases  of  other  developmental  defects 
should  tend,  by  analogy,  to  reduce  the  present  distin- 
guishing features  of  syringomyelia  and  what  we  now  term 
Morvan's  disease  to  the  vanishing  point,  and  such  a  re- 
sult is  desirable  for  obvious  reasons. 

As  the  clinical  features  of  the  two  diseases  now  stand, 
there  is  nothing  upon  which  we  may  rely  absolutely  for 
differentiation  between  them.  Both  are  apt  to  give  the 
first  clinical  manifestations  of  their  presence  in  the  first 
half  of  aduK  life,  and  both  are  alleged  to  follow  some 
traumatism  or  to  arise  in  consequence  of  abuse  of  func- 
tion. How  important  local  traumatism  may  be  in  the 
production  of  Morvan's  disease  it  is  difficult  to  say,  ow- 
ing to  the  natural  rarity  of  the  affection.  It  probably 
has  about  as  much  etiologic  value,  however,  as  that  other 
frequently  alleged  causative  agent  in  nervous  diseases — 
exposure  to  cold  and  wet. 

In  Morvan's  disease  the  symptoms  begin  as  a  rule  in 
the  upper  extremities.  Of  these  the  most  striking  ai'c 
the  whitlows,  which  are  usually,  though  not  invariably, 
painless,  owing  to  the  loss  of  all  forms  of  sensation  pre- 
ceding them.  With  the  whitlows  there  may  be  recurring 
ulcerations  on  various  parts  of  the  fingers.  These  ulcers 
are  deep  and  not  unlike  the  perforating  variety  observed 
in  tabes.  They  are  accompanied  by  cracks  in  the  skin, 
and  the  nails  shrivel  and  split.  Although  the  occurrence 
of  the  whitlows  is  the  striking  feature  of  the  disease,  it  is 
not  the  most  important  or  serious.  As  has  been  said, 
they  occur  as  a  rule  subsequently  to  the  abolition  of  all 
forms  of  sensation,  but  they  have  important  precursors 
in  the  form  of  muscular  weakness  and  wasting  in  the 
hands  and  forearms.  Although  the  trophic  mischief  is 
practically  limited  to  the  hands,  and  the  muscular  wast- 
ing does  not  go  above  the  forearins,  the  sensory  loss  may 
involve  the  entire  arms,  parts  of  the  trunk,  and  even  the 
facei  Sufficient  vaso-motor  derangement  to  cause  livid- 
ity  and  pallor  of  the  skin  often  precedes  and  accompanies 
the  nutritional  disturbance.  An  affection  of  the  shoulder- 
joint  has  been  noted.  When  the  ulcerations  of  the  fln- 
gei's  involve  the  terminal  phalanges,  the  latter  may  be 
entirely  destroyed.  The  electrical  irritability  of  the 
nerves  involved  in  the  affected  parts  pursues  variations, 
as  the  disease  progresses,  similar  to  those  observed  in  the 
progressive  atrophies  of  spinal  origin,  a  gradually  in- 
creasing quantitative  loss,  followed  by  inversion  of  the 
formula.  The  feet  are  rarely  the  seat  of  the  painless  ul- 
ceration ;  although  the  legs  may  be  weak  and  the  knee- 
jerks  exaggerated,  owing  probably  to  the  partial  impli- 
cation of  the  nutritional  arteries  of  the  lateral  columns 
in  the  overgrowth  of  tissue.  The  course  of  the  disease 
is  extremely  slow,  extending  over  many  years.  In  cer- 
tain cases  it  has  appeared  to  be  arrested. 

In  the  matter  of  differential  diagnosis  there  are  no  par- 
tieular  difficulties  except  in  regard  to  syringomyelia. 
Here,  in  the  opinion  of  the  writer,  there  is  no  absolute 
distinction.  For  certain  authorities  the  retention  of  tac- 
tile sensibility  and  the  absence  of  the  whitlows  are  suffi- 
cient to  rule  out  Morvan's  disease  in  a  doubtful  case.  In 
Raynaud's  disease  the  vaso-motor  disturbance  is  para- 
mount and  the  loss  of  sensibility,  when  it  exists,  is  not 
alike  in  kind  or  degree.  In  sclerodactyla  there  are  no  sen- 
sory loss  and  no  tendency  to  destructive  ulceration  of 
the  finger  ends.  In  ansesthotic  leprosy  there  are  no  ul- 
cerations whatever,  while  there  is  a  tendency  to  pigmen- 
tary deposit  in  the  skin  areas  involved. 

Owing  to  the  nature  of  the  malady,  the  question  of 
treatment  is  easily  settled.  No  drugs  are  specifically  in- 
dicated. Even  symptomatic  treatment  is  of  little  impor- 
tance because  of  the  practically  painless  course  which 
the  disease  pursues.  Iron,  arsenic,  and  strychnine  are 
among  the  drugs  used,  but  it  is  more  than  doubtful  if 
they  have  exerted  other  than  a  general  effect. 

Joseph  William  Courtney. 
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MOSQUITOES  IN  RELATION  TO  HUMAN  PATH- 
OLOGY.— The  special  importance  of  the  mosquito  as  an 
agent  in  the  transmission  of  disease  has  been  thoroughly 
demonstrated  by  recent  discoveries,  a  brief  synopsis  of 
which  may  be  given  as  an  introduction  to  the  subject. 

HisTOiiY. — In  1880  Manson,  by  establishing  the  con- 
nection of  mosquitoes  with  elephantiasis,  gave  the  first 
demonstration  of  their  culpability  in  spreading  disease. 
It  was  the  same  year  (1880)  that  Laveran  discovered  the 
intraglob>]lar  parasites  now  universall}'  acknowledged  as 
the  cause  of  malaria.  The  transference  of  these  haema- 
tozoa  from  one  host  to  another  by  means  of  mosquitoes 
was  conjectured  as  early  as  18'83  by  King  and  in  the  fol- 
lowing year  by  Koch  and  Laveran;  but  was  first  actually 
demonstrated  by  Ross,  in  a  series  of  experiments  be- 
tween 1895  and  1899 ;  these  facts  have  been  abundantly 
confirmed  by  many  subsequent  investigators.  In  1897 
MacCallum  first  observed  the  sexual  phase  in  the  allied 
avian  haematozoa,  and  the  further  elucidation  of  the  life 
history  of  the  parasite  was  brought  about  by  contribu- 
tions "of  Ross,  Bastianelli,  Bignami,  Grassi,  and  others, 
while  unimpeachable  evidence  of  the  agency  of  the  mos- 
quito in  carrying  the  disease  was  furnished  by  the 
positive  infection  experiments  of  JIanson,  who  imported 


form    and    arrangement   ^  the  stales  of  tke   nape  in 
'   '  Megarhina,  Culex.  Stegomyia  and  Ikies. 


Fig.  3363.— Graphic  Key  to  Scale  Arrangement  of  Leading  Genera.    (After  Giles.) 


from  Rome  tertian  infected  Anopheles,  which  evoked  the 
disease  in  those  whom  they  were  permitted  to  bite  in 
London. 

The  connection  of  the  mosquito  with  yellow  fever, 
conjectured  by  Finlay  of  Havana  as  early  as  1881,  waited 
until  1900  for  its  experimental  demonstration  in  the  in- 
vestigations of  the  Yellow  Fever  Commission,  consisting 
of  Drs.  Reed,  Carroll,  Lazear,  and  Agramonte,  in  the 
course  of  which  two  members  of  the  Commission  ac- 
quired the  disease  and  one,  Dr.  Lazear,  succumbed  to  it. 

Kinds  of  Mosquitoes. — It  is  necessary  now  to  consider 
the  various  types  of  mosquitoes  before  taking  up  more 
specifically  their  relations  to  disease.  In  all  about  three 
hundred  species  of  mosquitoes  have  been  described,  of 
which  only  thirty-six  species  have  been  recorded  in 
North  America.  Of  these  fi  ve  belong  to  the  genus  Anopli  - 
eles,  three  to  Stegomyia,  and  no  less  than  eighteen  to 
Culex.  It  would  be  impossible  within  the  limits  of  an 
article  even  to  outline  the  complete  classification  of  tlie 
group,  but  some  of  the  most  important  facts  may  be 
stated  briefly.  The  order  and  family  have  been  sufli- 
ciently  characterized  by  Professor  Osborn  (see  Insects). 
It  is  extremely  uniform  in  character,  and  only  recently 
has  Theobald  found  a  basis  for  subdivision  in  the  form 
and  arrangement  of  the  scales  on  the  body  and  wings. 
His  classification  with  some  additions  suggested  by  Giles 
is  followed  here.  The  sub-families  are  distinguished  as 
follows : 

Section  A.     Proboscis  formed  for  piercing. 

I.  Brilliantly  colored  insects  with  a  very  long,  curved 
proboscis. 

(a)  Palpi,  about  as  long  as  the  proboscis  in  both  sexes 


{Megarhina);  or  long  in  male,  shorter  in  female   {Toxo- 
rhynchites).  Megarhinina. 

II.  Dull-tinted  insects  with  straight  proboscis; 
(J)  Palpi  about  as  long  as  the  proboscis  in  both  sexes : 
those  of  the  male  clubbed  at  the  end,  those  of  the  female 
linear.  Aiiophelina. 

{e)  Palpi  about  the  length  of  the  proboscis  in  the  male 
but  much  shorter  in-  the  female,  being  here  usually  very 
short.  CuUcina. 

(d)  Palpi  very  short  in  both  sexes,  JEdomina. 

Section  B.  Mouth  parts  not  formed  for  piercing,  there 
being  no  true  proboscis.     Palpi  small.  Corethrina. 

For  the  determination  of  the  genera  the  form  and  ar- 
rangement of  the  scales,  which  are  all-important,  are  shown 
diagrammatically  in  the  figure  (Fig.  3368),  So  far  as  the 
species  are  concerned,  it  is  impracticable  to  make  more 
than  a  preliminary  determination  without  referring  to  a 
monograph,  and  there  will  be  mentioned  only  a  few  of  the 
more  important  forms,  in  those  genera  which  are  now- 
known  to  be  responsible  for  the  transmission  of  disease. 
A  few  hints  as  to  methods  of  collecting  and  examining 
will  doubtless  be  useful  to  the  practitioner.  The  adult 
mosquitoes  are  very  delicate,  so  that  the  parts  are  easily 
broken  and  tlie  arrangement  of  the  scales  easily  obscured 
by  rough  handling.  The  female 
may  be  readily  caught  on  the 
hand  or  arm  when  biting,  or  even 
on  the  wall  of  a  room,  by  invert- 
ing an  ordinary  vial  over  it ;  once 
trapped  a  whifE  of  tobacco  smoke 
or  a  drop  of  chloroform  will  kill  it 
immediately  and  leave  the  speci- 
men in  good  condition  for  exami- 
nation or  transportation  on  cot- 
ton in  a  pill  box,  A  good  killing 
vial  may  be  made  by  confining  a 
small  piece  of  cyanide  of  potas- 
sium at  the  bottom  of  a  shell  vial 
by  a  disc  of  blotting  paper  cut  to 
fit  the  vial.  After  it  has  been 
inverted  over  the  mosquito,  the 
cork  may  be  slipped  into  the 
mouth  of  the  vial  and  the  insect 
succumbs  almost  instantly  and 
without  damage.  Mosquitoes 
may  be  mounted  dry  on  pieces 
of  thin  card  or  cork,  but  should  not  be  enclosed  in  bal- 
sam as  this  destroys  colors  and  renders  identification 
diflicult.  Most  of  the  characters  can  be  determined 
with  a  triplet;  all  with  the  low  power  of  a  compound 
microscope. 

For  collecting  larvae,  which  are  often  difficult  to  dis- 
tinguish against  the  dark  background  in  a  pool,  a  white 
cup  is  useful ;  or  a  coffee  strainer  may  be  drawn  througli 
the  vegetation  at  the  margin  of  a  pond  or  stream  and  the 
material  obtained  may  be  examined  more  carefully  in  a 
cup  of  water  or  on  a  white  plate.  Larvae  may  be  bred 
in  jars,  which  should  be  covered  with  mosquito  netting 
to  prevent  the  escape  of  tlie  adults  when  they  emerge, 
while  the  latter  may  be  kept  in  frames  of  netting,  but 
should  be  provided  with  a  little  water  and  pieces  of 
banana  or  dates  on  which  they  feed.  If  desired  larvre 
may  also  be  preserved  in  dilute  formalin  or  in  alcohol. 
Further  data  may  be  found  in  any  of  the  manuals 
cited. 
Anopheles  Meigen  (1818). 

Head  with  both  flat  and  narrow  curved  scales,  but 
mainly  covered  with  large  upright  forked  scales ;  palpi 
long  in  both  sexes,  usually  about  the  length  of  the  pro- 
boscis, four-jointed  in  the  female,  three-jointed  in  the 
male,  in  which  the  last  two  joints  are  short  and  thick ; 
constrictions  at  the  base  make  the  palpi  possess  appar- 
ently one  or  two  extra  joints  in  each  sex.  Antennae, 
fourteen-jointed,  filiform,  pilose  in  the  female,  fifteen- 
jointed  and  plumose  in  the  male. 

Thorax  sometimes  nude  on  the  dorsum,  usually  with 
narrow  curved  or  small  spindle-shaped  flat  scales.  Ab- 
domen generally  pilose,  but  sometimes  with  a  few  scales 


REFERENCE   HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


Mosquitoes. 
Mosquitoes. 


and  i-arelv  with  many.  Wings  covered  witli  small  scales 
of  normal  form  or  inflated,  -with  the  first  submarginal  cell 
longer  and  narrower  than  the  second  posterior  cell;  both 


FIG.  3364.- 


-  inopheles  mandipennis  Meig.     Male  at  left,  female  at  right.    (After  Howard,  Bull. 
United  States  Dep.  Ag.) 


the  second  and  third  long  veins  run  past  the  cross  veins 
into  the  basal  cells,  a  very  marked  characteristic. 

The  etiological  importance  of  this  genus  has  been  thor- 
oughly demonstrated  in  its  transmission  of  malaria,  and  it 
has  also  been  shown  to  be  instrumental  in  transmitting 
filiariasis  As  a  genus  it  is  widely  distributed,  with  the 
pxcention  of  the  higher  latitudes.  Nuttall  has  shown 
that  in  England  this  distribution  compares  exactly  with 
the  old  limits  of  ague,  but  the  genus  also  occurs  in  dis- 
tricts where  no  ague  is  known  to  have  existed.  It  does 
not  follow  that  because  Anopheles  are  found,  malaria  is 
nrpqent-  but  wherever  the  latter  occurs,  the  presence 
Pf  A^keks  in  considerable  numbers  has  been  demon- 
Qtrated  Anopheles  is  moreover  accustomed  to  fly  and 
tn  bite  only  after  sunset,  so  that  by  keeping  within  well- 
cnrppned  houses  after  that  hour  malaria  is  avoided  even 
■  tlip  worst  infected  localities.  The  bite  of  this  genus 
•°  believed  to  be  less  irritating  than  that  of  other  mos- 
*^,ii-nps  and  from  its  habits  of  lurking  near  the  ground  it 
!^  1  ol  Ukplv  to  be  discovered.  Its  hum  is  said  to  be  less 
^' Hnct  than  that  of  Culex  arid  of  a  lower  pitch.     The 

1  Ifs  liibernate  in  woods,  and  the  larvae  may  be  found 
h  th  in  fresh  and  in  salt  water,  even  after  frost  has  oc- 

"^^ Anopheles  ptmcUpennis 


Say.     Wings  with  the  costa 


.,Zi  interrupted  by  a  single  large  ferruginous  spot  a 

Ttti    outside  the  transverse  veins,  with  also  a  smaller 

•    I  snot  and  some  yellow  spots  near  the  tips  of  the 

apical  ^^^^     ^^^^   ^^^  ^g^j.gj  ^gjjj.iy  uniformly  black. 

rrwax  and  abdomen  deep  brown,  nude  except  for  some 

^,r^^jgl). brown  hairs;  wings  much  longer  than  abdo- 

^        head  black  with  a  scanty  whitish  frontal  tuft,  pal- 

°^^nnd  proboscis  dark  yellowish-brown  unhanded,  but 

P'thpr  lighter  at  the  tips,  length  5  to  7  mm. 

This  species  is  very  widely  distributed  over  our  conti- 

\  and  is  said  to  be  called  the  "winter  mosquito,"  hav- 

Siff  been  taken  when  the  temperature  was  only  6°  F. 


Anoplidea  macttUpenms  Meigen  (1818)  (Pig.  8364). 
Wings  with  four  tufted  spots  on  the  wing  field,  the  costa 
being  uniformly  dark  except  at  the  apex,  where  its  color 
fades  to  form  a  fairly  distinct 
spot;  tarsi  unhanded  but  with 
an  apical  yellow  spot  at  the 
first  joints.  Thorax  with  four 
broad  ferruginous  stripes 
formed  of  golden  hairs  with 
the  darker  ground  color  left 
bare  between  and  a  tuft  of 
large  golden  scales  on  the  an- 
terior border.  Abdominal  seg- 
ments brown  with  yellowish 
basal  markings.  Anterior  fe- 
mora not  thickened  at  the  base. 
In  the  female  the  head  with 
two  patches  of  creamy  scales 
divided  by  a  central  line, 
otherwise  with  black  scales; 
a  small  tuft  of  white  hairs  in 
front  and  the  borders  of  the 
eyes  white.  Male  with  an- 
tenna3  banded,  proboscis  black, 
palpi  dark  brown.  Length  of 
male  4  to  7.5  mm.,  of  the  fe- 
male 8  to  10  mm. 

To  illustrate  the  great  vari- 
ation of  this  species  in  size, 
Giles  has  drawn  the  wing  of  an 
Italian  specimen  over  the  wing 
outline  of  a  Canadian  speci- 
men from  the  Britisli  Museum 
in  a  figure  wliich  is  here  re- 
produced (Pig.  3365). 

The  sub-family  of  the  Culi- 

cina  is  the  largest  among  the 

mosquitoes,  and  its  type  genus 

C'llex  includes  more  than  one 

hundred  and  fiftj'  species.     In 

addition  to  the  characteristics 

mentioned  in  the  synopsis  above  it  may  be  noted  that 

the  anterior  fork  cell  is  at  least  as  long  as  the  hind  one. 

Of  the  dozen  genera  only  two  are  noted. 

Stegomyia  Theobald  1901.  Palpi  short,  four-jointed  in 
the  female;  long,  five-jointed  in  the  male.  Head  clothed 
completely  with  an  armour  of  broad,  flat  scales;  meso- 
thorax  covered  with  either  narrow  curved  or  spindle- 
shaped  scales.  Scutellum  always  with  broad  flat  scales 
on  the  middle  lobe  and  usually  also  on  the  lateral  lobes ; 
abdomen  completely  covered  with  flat  scales,  banded  or 
unhanded,  but  always  with  white  lateral  spots.  The 
female  palpi  are  small,  never  more  than  one-third  the 
length -of  the  proboscis;  those  of  the  male  are  as  long  as, 
or  longer  than,  the  proboscis.  Wings  of  similar  venation 
to  those  of  Culex,  but  the  fork  cells  are  short.  With 
hardly  an  exception  they  are  colored  jet  black  contrasted 
with  pure  white  in  bands  and  stripes  on  the  legs  and 
thorax,  which  is  often  elaboratel}'  adorned ;  in  all  black 
predominates,  and  they  have  a  characteristic  smooth 
satin-like  appearance. 

As  these  mosquitoes  are  rarely  found  north  of  40° 
North  latitude,  they  are  characteristically  tropical  and 


Fig.  3365.— Wing  of  Anopheles  maculipennis.     Outer  outline  to 
show  size  variation.    (After  Giles.) 

subtropical  forms.  They  are  said  to  be  good  sailors 
and  as  a  result  3.  faseiata  belts  the  world  with  its 
colonies,  being  the  most  widely  distributed  of  all  mos- 
quitoes. 
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riG.  3366.  — Sfc- 
gomyia  fwiciatxx 
(After  (riles.) 


Fig.  3367 


The  description  of  this  cosmopolitan  species  is  as  fol- 
lows: 

Stegomyia  fasciata  (Fabr.).  Wings  (Fig.  3366)  densely 
clothed  with  very  long  black  scales  of  three  lengths. 
Last  hind  tarsal  joints  and  all  but  the  apex  of  the  next 
snowy ;  all  the  other  joints  of  the  hind, 
the  upper  three  of  the  mid,  and  the 
upper  two  of  the  fore  legs 
of  the  otherwise  black  tarsi 
basally  white  banded.  Tho- 
rax from  a  velvety  black 
with  reddish  reflections  to 
a  golden  brown  in  some 
specimens,  elaborately 
marked  with  rather  broad 
silvery  lines  arranged  in 
the  form  of  a  lyre  (Fig. 
3867).  First  abdominal  seg- 
ment creamy  white,  the 
others  black  with  narrow 
basal  bands  and  brilliant 
lateral  tufts  of  snowy 
white.  Proboscis  unhanded,  black.  Head  black  with 
narrow  white  orbits  and  two  faint  patches  of  white  on 
the  occiput  divided  by  delicate  median  and  lateral  black 
lines.  Of  moderate  size,  often  very  small,  some  even 
with  wing  length  not  exceeding  3  mm,  In  some  places 
a  pure  rainy  weather  species. 

The  extreme  variation  in  size  and  color  markings  has 
led  to  the  frequent  redescription  of  this  form  as  a  dis- 
tinct species.  Giles  says  tliat  specimens  hatched  from 
the  same  tank  vary  so  very  widely  as  to  render  varietal 
limits  decidedly  uncertain.  In  the  United  States  it  is 
common  throughout  all  the  Southern  States,  having  been 
found  about  as  far  north  as  Norfolk,  Virginia,  while  its 
previous  or  occasion'al  range  as  far  as  Philadelphia,  New 
York,  and  Providence  is  clearly  indicated  in  the  epi- 
demics of  yellow  fever  at  those  places  about  the  begin- 
ning of  the  last  century.  It  is  said  to  be  troublesome  in 
the  early  afternoon  and  again  at  night,  in  contradistinc- 
tion to  the  majority  of  mosquitoes,  which  are  twilight 
flyers.  It  certainly  is  a  hardy  species,  and  individuals 
infected  with  yellow  fever  have  been  kept  alive  seyenty- 
one  days,  thus  showing  how  contagion  of  yellow  fever 
may  cling  to  a  building  which  has  been  vacated  more 
than  two  months.  According  to  Gorgas  it  breeds  prin- 
cipally in  yards  in  more  thickly  settled  parts  of  the,  city, 
in  all  fresh- water  collections,  such  as  rain- water  barrels. 
Gulex  Linn£eus.  Palpi  short,  three-  or  four-jointed  in 
the  female,  with  the  last  joint  usually  large;  long,  three- 
jointed  in  the  male  with  the  last  two  joints  swollen  much 
as  in  Aruypheles,  or  narrower  with  the  last  pointed.  An- 
tennse  fourteen-jointed;  pilose  in  the  fe- 
male, plumose  in  the  male,  where  the  last 
two  joints  are  long  and  thin.  Head  with 
narrow  curved  scales  over  the  occiput  and 
upright  forked  scales  thick  on  the  back  of 
the  head,  with  flat  scales  on  the  sides. 
Thorax  with  narrow,  curved,  hair-like  or 
spindle-shaped  scales.  Scutellum  with  nar- 
row curved  or  spindle-shaped  scales  only. 
Abdomen  with  flat  scales.  Wings  (Fig. 
3368)  with  small  median  scales  on  the  veins 
and  more  or  less  thin  linear  lateral  ones  on 
some  or  all  of  the  veins.  In  the  wings  the 
first  subraarginal  cell  is  longer  and  nar- 
rower than  the  second  posterior  cell,  and 
the  posterior  cross  vein  is  always  nearer  the 
base  of  the  wing  than  the  mid-cross  vein. 

The  extreme  number  of  species  included 
within  this  genus  makes  it  difficult  to  find 
one's  way  even  with  the  aid  of  a  mono- 
graph. Here  only  a  few  of  the  most  characteristic  forms 
may  be  briefly  mentioned.  So  far  as  is  known  Culex 
is  responsible"  for  the  transmission  to  man  of  filarial 
disease  only,  although  avian  malaria  is  certainly  trans- 
mitted by  members  of  this  genus.  Experiments  have 
shown  that  it  is  not  concerned  in  the  transmission  of 


human  malaria.  The  salt-watei'  or  ring-legged  mos- 
quito of  the  Atlantic  coast,  Gulex  soUeitans,  is  a  small 
gray  mosquito  with  the  legs  banded  in  black  and  white. 
It  breeds  abundantly  in  the  brackish  swamps  of  the  east- 
ern coast  from  Florida  to  Maine.  The  larvse  may  be 
found  where  the  water  carries  one-fourth  more  salt  than 
the  sea,  but  it  will  not  breed  in  fresh  water.  According 
to  Smith  it  swarms  twenty  miles  inland  and  is  found  oc- 
casionally as  far  as  forty  miles  from  its  breeding  place. 

Gulex  pungens  (Fig.  8369)  is  one  of  the  most  abundant 
and  widely  distributed  species  in  the  United  States.  It 
breeds  in  fresh  water  exclusively,  and  its  larvse  are  com- 
mon in  water  barrels,  cisterns,  hollows  in  trees,  and 
stumps,  in  city  gutters  as  well  as  in  transient  pools,  and 
in  fresh- water  swamps.  In  Havana,  Gorgas  found  it 
breeding  abundantly  in  cesspools  and  drains.  Its  life 
cycle  occupies  in  summer  a  minimum  of  ten  days,  but 
its  larvse  may  live  over  winter,  and  adults  have  been 
reared  from  such  larvse  found  frozen  in  the  ice.  Further 
details  regarding  the  genus  and  some  other  species  of 
Culex  may  be  found  under  Insects. 

Structure  and  Habits. — Mention  should  be  made  of  such 
structural  features  and  such  habits  as  are  of  special 
importance  in  the  transmission  of  disease.  The  highly 
modified  mouth  parts  of  the  mosquito  are  arranged  for 
piercing  and  sucking.  They  consist  of  the  upper  lip  or 
labrum  (a.  Fig.  8370)  in  the  form  of  a  long  narrow  spine, 
grooved  ventrally  and  terminating  in  a  sharp  point,  the 
still  more  slender  lancet-like  mandibles  (b)  and  maxillte 
(w)  which  lie  one  of  each  on  either  side  of  the  hypo- 
pharynx  (k),  the  latter  having  the  form  of  a  delicate 
blade  through  the  central  thickening  of  which  runs  a 
minute  canal,  and  finally  the  lower  lip  or  labium  (c) 
which  is  merely  a  sheath  for  the  other  parts.  Giles 
gives  a  most  vivid  description  of  these  structures  as  fol- 
lows: "Imagine  a  surgeon's  'director,'  with  a  piece  of 
thin  drainage  tube  carried  against  its  groove,  and  with 
four  slender  bistouries  grouped  round  it,  and  you  will 
have  a  fair  working  model  of  the  malaria-inoculating  ap- 
paratus of  the  mosquito."  The  upper  lip  bears  at  its 
base  a  bijlb  in  which  are  muscle  fibres  serving  as  exten- 
sors and  retractors.  Its  groove  forms  somewhat  more 
than  a  semicircle,  and  is  converted  into  a  complete  canal 
by  the  flattened  hypopharynx  lying  just  below;  it  is 
through  this  canal  that  blood  flows  into  the  mouth  cav- 
ity. The  delicate  tube  noted  above,  as  piercing  the 
hypopharynx,  is  the  continuation  of  the  salivary  duct 
and  through  it  the  salivary  secretion,  with  the  "sickle 
spores"  or  sporozoites  of  the  malarial  parasites,  is  in- 
jected into  the  vertebrate  host,  while  at  the  same  time 
the  blood  of  this  host  is  flowing  back  through  the  labrum 
into  the  digestive  cavity  of  the  mosquito.     In  biting,  the 
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Fio.  3368.— Wing  of  Gulex  concolor  (male)  to  illustrate  Terminology,  c,  Costa ;  a, 
auxiliary  vein ;  1-6,  first  to  sixth  longitudinal  veins  and  branches ;  7,  seventh  or 
false  (unsealed)  longitudinal  vein ;  VI,  unsealed  vein  between  fifth  and  sixth 
longitudinal  veins ;  h,  humeral  transverse  vein ;  s,  supernumerary  transverse  vein ; 
m,  middle  transverse  vein ;  p,  posterior  transverse  vein ;  A,  costal  cells ;  B,  sub- 
costal cells ;  C,  marginal  cell ;  D,  antei-ior  forlc  cell  or  first  submargtnal  cell ;  E, 
second  submarglnal  cell ;  F,  first  posterior  cell :  O,  hinder  fork  or  second  pos- 
terior cell ;  H,  third  posterior  cell ;  I,  first  basal  cell ;  J,  second  basal  cell ;  K, 
anal  cell ;  X,  axillary  cell ;  M,  spurlus  cell. 


mandibles  and  maxillse  appear  to  cut  a  passage  through 
the  skin  by  the  thrust  of  the  head  and  the  labrum  is 
forced  into  the  opening  thus  made,  while  the  flexible 
labium  holds  together  and  directs  the  other  parts,  its  stem 
being  looped  down  out  of  the  way  as  the  latter  proceeds 
deeper  and  deeper  into  the  skin. 
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The  course  taken  by  the  spores  of  the  malarial  parasite 
"J.  ""TlT^  tr"  °«^  liost  can  be  reasonably  set  down 
about  as  outlined  above;   with  the  embryonic  fllarise, 


Fio.  3369.— Oulex  pungens.    Female  above,  male  below.    Enlarged. 
(After  Howard,  Bull.  United  States  Dep.  Ag.) 

however,  the  case  is  different  and  much  less  satisfac- 
torily explained.  These  worms  are  known  to  bore  their 
way  out  from  the  stomach  of  the  mosquito  into  the  mus- 
cles and  thence  through  the  connective  tissue  and  lymph 
spaces  through  which  they  penetrate,  even  into  the  labium 
which  possesses  a  considerable  amount  of  suitable  tissue. 
Here,  in  the  opinion  of  Grassi,  they  produce  swelling,  and 
when  the  organ  is  sharply  bent  in  biting  the  delicate  cov- 
ering is  ruptured  and  the  worms  are  set  free,  to  find  their 
way  along  the  mouth  parts  and  into  the  tissues  of  the 
new  host.  Bancroft  maintains  that  the  embryos  of  Mlaria 
im/mitis  always  escape  at  the  extreme  tip  of  the  labium 
as  if  a  natural  orifice  existed  there.  On  the  other  hand, 
the  investigations  of  Kellogg  in  Samoa  seem  to  show 
that  the  embryos  of  Mla/ria  Bancrofti  (=  F.  sanguinis 
Jtominia)  are  liberated  from  mosquitoes  which  die  and  fall 
into  pools  of  water,  and  are  taken  up  by  the  natives  in 
drinking  from  these  pools. 

The  organism  which  produces  yellow  fever  has  not  yet 
been  discovered,  and  all  statements  regarding  the  precise 
mode  of  introduction  into  man  by  the  mosquito  are 
nurely  conjecture.  The  interval  of  twelve  days  or  more 
which,  according  to  the  investigations  of  the  Yellow 
Fever  Commission,  must  intervene  after  contamination 
before  the  mosquito  can  carry  the  infection,  shows 
clearly  that  the  organism  of  the  disease  is  not  merely  ad- 
herent to  the  mouth  parts  of  the  insect  but  enters  its 
hodv  and  undergoes  some  part  of  its  life  history  within 
the  tissues,  at  the  termination  of  which  only  is  it  in  con- 
dition for  transference  to  a  new  human  host.  In  many 
ways  it  recalls  the  case  of  malarial  parasites  and  a  simi- 
lar method  of  transference  appears  probable. 

In  other  cases  in  which  the  mosquito  acts  as  a  supposed 
transmitter  of  diseased  germs,  the  occurrence  is  more 


probably  only  a  passive  carrying,  from  one  human  host 
to  another,  of  the  germs  which  chance  to  adhere  to  the 
mouth  parts.  The  case  cited  by  Giles  and  mentioned 
more  in  detail  below  seems  to  fall  into  this  class. 

Though  some  species  are  active  and  annoying  during 
the  day,  adult  mosquitoes  are  generally  nocturnal  or  twi- 
light flyers,  shunning  the  direct  rays  of  the  sun,  which 
they  cannot  endure  even  for  a  short  period.  They  hiber- 
nate in  warm,  dark  places,  and  may  be  found  in  barns, 
cellars,  and  other  out-of-the-way  spots  during  the  winter. 
During  cool  days  in  summer  they  do  not  feed,  and  their 
abundance  and  virulence  are  clearly  related  to  rainfall 
and  temperature.  The  natural  food  of  all  species  is 
probably  plant  juices,  and  the  male  with  rare  exceptions 
does  not  go  beyond  this.  For  experimental  purposes  ba- 
nana or  dates  constitute  the  most  acceptable  food  articles. 
Even  to  the  female,  however,  a  meal  of  blood  does  not 
seem  to  be  essential  to  reproduction  in  spite  of  the  efforts 
made  to  obtain  it.  It  was  formerly  believed  that  a  fe- 
male mosquito,  after  having  had  a  single  meal  of  blood, 
laid  her  eggs  and  then  died.  Several  investigators  have 
recently  found  that  she  may  survive  and  bite  again  either 
before  or  after  oviposition.  It  is  this  occurrence  which 
inoculates  man  with  malaria  or  yellow  fever  germs  or 
filariiB. 

When  resting  all  mosquitoes  support  themselves  on 
four  legs,  the  last  two  being  held  waving  in  the  air ;  but 
the  posture  of  the  body  is  suificiently'different  to  distin- 
guish most  forms  of  the  two  common  genera.  Oulex 
stands  with  a  noticeable  hump,  the  head  and  mouth 
parts  forming  a  decided  angle  with  the  thorax  and  abdo- 
men, which  moreover  droops,  while  in  Anopheles  these 
regions  form  a  single  straight  line  which  is  oblique  or 
even  vertical  to  the  surface  on  which  the  mosquito  is 
resting.  So  far  as  known,  this  characteristic  attitude  has 
but  a  single  exception  (Anopheles  culicifaeies  Giles),  a  spe- 
cies foreign  to  this  continent. 

Life  History. — The  female  mosquitoes  always  deposit 
their  eggs  in  water,  and  while  the  precise  environment 
selected  by  each  species  is  usually  characteristic,  the  gen- 
eral statements  made  regarding  different  genera  are  often 
misleading.  On  the  other  hand,  eggs  and  larvse  can  be 
found  and  distinguished  with  ease.  The  eggs  of  Oulex 
are  deposited  in  an  elongated  boat-shaped  mass  (1,  Fig. 
3371)  about  the  size  and  color  of  a  caraway  seed.  These 
masses  float  on  the  surface  until  the  embryos  are  hatched. 
Anopheles'  eggs  are  deposited  singly  or  in  irregular  de- 
tached groups,  and  each  is  provided  with  a  floating  or- 
gan (7,  8,  9,  Pig.  3371)  of  air  chambers  to  keep  it  at  the 
surface.  The  eggs  of  Stegomyia  (6,  Fig.  3371)  are  also 
deposited  singly  and  provided  with  a  floating  organ. 

According  to  Carroll,  Agramonte,  and  Lazear,  they 
may  be  held  dry  for  a  month  and  yet  develop  when 
brought  into  water  again. 

The  larvae  of  all  mosquitoes,  familiarly  known  as 
"  wrigglers, "  float  at  the  surface  for  respiratory  purposes. 


FIG.  3370.— Moutli  Parts  ol  Female  Mosquito,  diagrammatic,  a,  La- 
brum  :  6,  mandible ;  c,  labium ;  k,  bypopharynx ;  w.  maxilla ;  x, 
maxillaiy  palp :  j/,  basal  joint  of  maxilla.  (Paired  organs  repre- 
sented by  left  member  only.)     (After  Giles.) 

and  if  they  leave  this  position  it  is  only  for  a  short  time. 
Those  of  Culex  possess  a  very  large  head,  a  long  respi- 
ratory siphon,  and  hang  head  downward  at  a  considerable 
angle  with  the  surface  (Pig.  3372).  Stegomyia,  larviE  as- 
sume nearly  the  same  position,  though  somewhat  more 
nearly  transverse  since  the  respiratory  tube  is  shorter. 
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Tlie  position  assumed  by  Anopheles  larvsB,  however,  is 
strikingly  horizontal  (Fig.  3373)  and  close  to  the  surface. 
These  larvae  have  a  small  head,  no  siphon,  and  the  respi- 
ratory orifices  are  almost  level  vfith  the  back.     The  head, 


Fig.  3371. — Mosquito  Eggs.  1,  Egg  mass  of  Culex  seen  from  above ;  3,  same  from  the  side 
(after  Sambon) ;  3,  separate  Culej;  eggs ;  4,  eggs  of  Pamrplltes  (after  Daniels) ;  5,  6,  eggs 
of  Stegomiiia  (after  Theobold) :  7,  group  of  Anopheles  eggs  floating ;  8, 9,  Isolated  eggs  of 
^nopfteiesmacu!ip6/inia  to  show  floating  organ.    X  30.    (After  Nuttall.) 


which  is  held  barely  below  the  surface,  has  been  turned 
on  the  neck  through  a  half -circle  so  that  its  lower  aspect 
looks  upward  as  it  feeds  on  the  floating  debris.  The  pupte 
(Fig.  3374,  A  and  B)  are  also  different  for  the  different 
genera.  In  all,  however,  they  float  at  the  surface,  taking 
no  food  but  obtaining  air  through  a  curious  auriculate  re- 
spiratory siphon,  until  rsady  for  the  emergence  of  the 
perfect  insect,  whioli  occurs  through  the  back  of  the  pu- 
pal thorax ;  the  pa[:Gl  skla  floats  at  the  surface  as  a  rest 
for  the  adult  before  the  latter  starts  on  its  initial  fliglit. 
The  process  of  breeding  is  retarded  by  colder  weather, 
and  the  larvae  may  even  be  frozen  in  masses  of  ice,  and 
yet  after  thawing  out  regain  their  activity.  Many, 
doubtless,  regularly  pass  the  winter  in  this  way  in  higlier 
latitudes. 

Diseases  Traiumitted  hy  Mosquitoes. — There  no  longer 
exists  a  reasonable  doubt  that  malarial  disease  is  trans- 
mitted by  the  agency  of  mosquitoes.  The  painstaking 
elucidation  of  the  life  cycle  of  the  heematozoa  of  malaria 
has  demonstrated  the  existence  of  a  sexual  phase  in  the 
life  history  which  takes  place  in  the  body  of  the  mosquito 
and  alternates  with  asexual  generation  found  in  human 
blood.  (For  further  detail  on  the  life  history  of  this  organ- 
ism and  its  relation  to  the  disease  see  article  on  Plasmo- 
dium malarice).  When  Manson  had  a  number  of  Anopheles, 
which  had  bitten  a  patient  suffering  from  tertian  ague  in 
Italy,  brought  to  England  and  there  permitted  them  to 
bite  two  healthy  students,  who  at  a  suitable  time  there- 
after came  down  with  malarial  fever  and  showed  the 
characteristic  parasites  of  tertian  ague  in  the  blood,  all 
objection  to  the  possibility  of  this  method  of  transmis- 
sion of  the  disease  was  eliminated.  Thus  far  no  one  has 
been  able  to  find  any  other  method  of  transference  save 
by  operative  interference,  and  to  judge  from  the  life  his- 
toi-y  of  other  parasites  which  manifest  alternation  of  gen- 
erations in  different  hosts  no  other  method  is  at  all 
probable,  as  Giles  has  so  forcibly  and  logically  demon- 
strated. Tt  would,  however,  be  hazardous  to  maintain 
that  the  asexual  generation,  even  of  the  so-called  human 
malarial  parasites,  may  not  be  found  also  in  other  verte- 


brates. The  immediate  and  abundant  appearance  of  mal- 
aria among  travellers  in  regions  which  have  been  depopu- 
lated or  in  which  man  is  at  best  very  rare,  points  indeed 
to  the  existence  of  another  host  for  the  asexual  gen- 
eration. On  the  other  hand  the 
__,._^^  sexual  generation  is  known  to  in- 

(^^^2b»        habit  only  mosquitoes  of  the  genus 
^Qv  An.oplieles,  and  experiments  to  in- 

^  ^^  feet  various  species  of  Culex  and  of 

other  genera  have  thus  far  pioved 
futile.  All  data  thus  far  obtained 
show  not  only  that,  given  Anopheles, 
the  possibility  of  malaria  exists,  de- 
pendent to  some  extent  no  doubt 
upon  other  factors,  but  also  that 
"no  Aiifipheles,  no  malaria"  is 
equally  certain. 

The  relation  of  the  mosquito  to 
elephantiasis  iq.  v.)  and  lilariusis 
(see  Nematodn)  has  been  equally 
definitely  established.  Here  the 
mosquito  draws  the  embryo  worms, 
still  surrounded  by  a  delicate  em- 
bryonic membrane,  with  the  blood 
into  its  stomach.  The  embryos 
bore  their  way  thence  into  the  mus- 
cles and  after  a  brief  stay  wander 
out  into  the  labium.  As  in  malaria 
and  yellow  fever,  there  is  here  also 
a  stage  of  incubation,  but  unlike 
the  former  it  is  not  a  period  of  re- 
production for  the  parasites  but 
merely  for  tlie  growth  of  the  larva' 
which  are  ready  to  be  transferred 
to  the  human  host  when  the  mos- 
quito has  digested  its  first  meal  end 
is  ready  for  the  second.  In  this 
case  certain  species  both  of  Culcv 
and  of  Anopheles  have  been  shown  to  afford  proper  en- 
vironment for  the  development  of  the  young  worms. 

The  recent  brilliant  discoveries  of  the  Yellow  Fever 
Commission  have  demonsti'ated  that  the  mosquito  serves 
as  the  intermediate  host  for  the  parasite  of  yellow  fe\'er, 
and  that  this  parasite  is  transmitted  after  an  interval  of 
approximately  twelve  days  to  non-immune  individuals 
by  a  mosquito  tliat  has  fed  on  the  blood  of  a  yellow- 
fever  patient.  It  is  the  more  slrikiz.-j  that  this  mode  of 
propagation  has  been  definitely  determined  sjnce  the 
specific  cause  of  the  disease  is  as  yet  undiscovered.     The 


Fig.  3373.— Oulea;  ■pungens.    Larva  in  breathing  position  at  surfaoe 
of  water.    (After  Howard,  Bull.  United  States  Dep.  Ag.) 

mosquito  responsible  for  the  transmission  of  yellow  fever 
is  Stegomyiafcbsciata,  although  in  all  probability  the  cul- 
pability is  shared  by  other  species  of  the  genus,  if  not  by 
other  genera. 
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Recently  Blanchard  has  summarized  forcibly  argu- 
ments to  show  that  leprosy  also  is  transmitted  by  mos- 
quitoes. An  ailment  exclusively  human,  caused  by  a 
bacillus  which  grows  only  so  far  as  known  in  human  tis- 
sue and  which  cannot  be  transmitted  bv  mere  contact,  the 


Fig.  3S7S,~Anoplieles  maculipennis  Meig.  Larva  showing  breath- 
ing position  at  surface  of  water.  (After  Howard,  Bull.  United 
States  Dep.  Ag.) 

intervention  of  a  biting  insect  appears  indispensable  that 
the  bacilli  may  be  brought  into  a  favorable  environment. 

That  the  rfile  is  assumed  by  the  mosquito  rests  only  on 
conjectural  and  yet  very  probable  grounds.  ■ 

It  has  also  been  conjectured  that  tubercle  bacilli  are 
transmitted  by  mosquitoes,  without  positive  evidence 
having  been  found  for  the  view.  While  such  uncon- 
firmed suppositions  must  be  regarded  with  suspicion,  it 
is  certain  that  in  some  instances  bacteria  are  transmitted 
by  mosquitoes.  This  is  clearly  shown  by  the  observa- 
tions of  Giles  on  natives  of  India  who  had  "applied  for 
treatment  on  account  of  their  faces  being  so  swollen  that 
they  could  scarcely  open  their  eyes,  and  the  fact  that  such 
cases  are  specially  apt  to  occur  among  patients  lying  in 
a  surgical  ward  makes  it  probable  that  the  unusual  effect 
of  the  bites  in  such  cases  is  due  to  the  mosquitoes  having 
indulged  iu  a  previous  feed  from  some  wound  secretion. " 

In  this  connection  mention  should  be  made  of  the  an- 
noyance caused  by  mosquitoes,  of  the  irritation  due  to 
their  bites,  very  noticeable  in  some  persons,  and  of  the 
limitation  which  these  disturbances  put  upon  the  enjoy- 
ment and  full  utilization  of  the  opportunities  for  invigor- 
ating outdoor  existence  which  the  warmer  part  of  the 
year  affords  and  the  health  of  every  individual  demands. 
"While'  trivial  perhaps  in  the  individual  instance,  it 
amounts  in  sum  total  to  so  much  that  for  its  remedy 
alone  the  severest  measures  against  these  pests 
should  be  advocated.  When  the  loss  of  life  and 
economic  disturbance  produced  by  yellow  fever, 
and  the  still  more  serious  but  less  striking  since 
prolonged  effects  of  malaria  are  taken  into  con- 
sideration, abundant  reason  exists  for  the  imme- 
diate action  of  civilized  communities  to  abate 
the  mosquito  nuisance.  It  must  also  be  borne 
in  mind  that  the  casual  introduction  of  a  case  of 
malaria,  vellow  fever,  or  elephantiasis  into  an 
otherwise" healthy  region  gives  conditions  which 
may  lead  to  the  spread  of  the  malady,  if  the 
place  happens  to  be  infested  with  the  proper 
mosquito. 

Dispersal  of  Mosquitoes. — The  agency  of  mos- 
fluitoes  in  transmitting  disease  necessitates  a 
consideration  of  the  means  which  bring  about 
the  dispersal  of  the  insects.  In  general,  mos- 
ouitoes  are  home  bred ;  and  while  this  is  true  of 
Oukx  it  is  even  more  characteristic  of  AnopTieles. 
Ross  was  able  to  find  no  case  in  which  the  dis- 
tance from  the  infected  house  to  the  breeding-ground  of 
this  species  was  greater  than  one  hundred  and  fifty  yards. 
StMomyin  is  said  by  Gorgas  to  be  a  very  domestic  mos- 
Quito  seldom  leaving  the  immediate  neighborhood  of 
the  place  of  its  birth.  The  cause  of  a  mosquito  plague 
is  then  strictly  local,  although  Smith  thinks  that  swarms 


of  the  salt-water  mosquito,  Culex  soUcitans,  may  be  car- 
ried twenty  or  even  forty  miles  by  a  favorable  wind.  In 
most  cases,  however,  it  is  clear  that  natural  agents  do 
not  disperse  them  so  widely.  Howard  has  given  numer- 
ous cases  of  their  introduction  into  now  regions  by 
railway  trains,  and  Grassi  furnishes  equally  good  evi- 
dence of  their  transportation  by  stage  coaches. 

Some  observations  have  been  made  on  the  role  of  ves- 
sels in  carrying  mosquitoes  from  port  to  port.  The  in- 
sects probably  are  transported  long  distances  in  sheltered 
parts  of  the  vessels  and  will  breed  in  water  barrels,  and 
perhaps  even  in  bilge  water,  during  a  voyage,  thus  fur- 
nishing a  constant  supply  of  adults.  The  emergence  of 
mosquitoes  from  concealment  on  board  ship  would  serve 
to  explain  the  sudden  fiutbi'eak  of  yellow  fever  at  con- 
siderable intervals  after  leaving  port.  Ships  coming 
into  harbor  have  recorded  swarms  of  mosquitoes  car- 
ried out  ten  or  even  twenty  miles  by  gentle  off-shore 
winds.  In  this  way  vessels  anchored  at  a  considerable 
distance  from  infected  ports,  or  even  passing  them  with- 
out having  had  any  direct  communication,  are  subject 
to  contamination  with  diseases  transmitted  by  mos- 
quitoes. 

Prophylaxis. — In  view  of  the  part  played  by  the 
mosquito  in  the  transmission  of  disease,  it  is  fitting  to  in- 
quire in  the  next  place  what  means  are  available  for  the 
correction  of  the  evil.  A  number  of  methods  have  been 
suggested  which  differ  somewhat  in  applicability  and 
efficacy,  but  all  of  which  are  valuable  in  certain  cases. 
First  may  be  mentioned  the  protection  of  individuals 
against  the  bite  of  the  mosquito.  This  is  accomplished 
by  means  of  protecting  the  house  with  screens  of  mos- 
quito netting  or  fine  wire  gauze  in  botli  doors  and  win- 
dows, or  by  screening  beds  with  curtains  of  fine  gauze, 
which  completely  shield  the  sleeper  from  the  attack  of 
the  insect.  In  the  ease  of  persons  engaged  in  outdoor 
employment  it  is  necessaiy  also  to  adopt  some  type  of 
protection  for  the  exposed  parts  of  the  body,  such  as 
wearing  gloves  on  the  hands  and  hoods  or  veils  of  net- 
ting over  the  face  and  neck. 

The  results  of  this  practice  are,  that  those  in  good 
health  are  not  infected  with  the  parasites  carried  by  the 
mosquito,  and  on  the  other  hand  that  sufferers  from  the 
disease  do  not  give  infection  to  the  mosquitoes  of  the 
neighborhood.  In  the  latter  case  it  is  imperative  that 
such  should  not  become  sources  of  infection  for  the  en- 
tire neighborhood,  and  the  spread  of  the  infection  may 
be  prevented  by  timely  and  perfect  protection  of  the  in- 
valid from  the  attacks  of  mosquitoes.  It  is  reasonable 
to  require  that  all  cases  of  malaria,  as  well  as  yellow 
fever  and  other  infectious  diseases,  should  be  reported  to 


Fig.   3374.— Pupa3   of  A, 


Culex  pungens.     B, 
(After  Howard.) 


Anopheles  maculipennis. 


the  public  health  officer  and  that  the  isolation  of  the  pa- 
tient from  mosquitoes  be  rigorously  carried  out,  for  other- 
wise the  introduction  of  a  single  case  may  be  the  source 
of  infection  for  an  entire  neighborhood.  This  has  re- 
peatedly been  seen  within  recent  times,  as  when,  by  the 
return  of  soldiers  from  the  Spanish  war,  a  previously  unin- 
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fected  neighborhood  has  been  infected  with  a  veritable 
epidemic  of  malaria. 

This  method  has  been  successfully  employed  among 
the  railroad  operatives  in  Italy  by  Celli  and  Grassi  with 
results  so  pronounced  that  the  latter  has  proclaimed  the 
possibility  of  freeing  Italy  entirely  from  malaria  within 
a  short  time  and  making  the  most  dreaded  regions  into 
health  resorts.  Under  protection  from  mosquitoes,  house 
epidemics  of  malaria  ceased  and  convalescence  was  as 
easy  at  home  as  with  change  of  air.  Outside  of  the  pro- 
tected houses  hardly  a  person  escaped  the  disease ;  within 
them  hardly  any  one  was  infected.  Such  mechanical 
prophylaxis  is  of  the  greatest  advantage,  particularly  to 
those  whose  employment  compels  them  to  remain  in  a 
badly  infected  region.  But  it  is  after  all  a  temporary 
measure  and  unattainable  for  a  large  part  of  the  popula- 
tion of  the  world  and  under  the  conditions  of  tropical 
climates. 

As  protection  against  the  bite  of  the  mosquito,  use  has 
also  been  made  of  their  repugnance  to  strong  odors  with 
meagre  success.  The  essential  oils  of  lavender,  citronella, 
and  eucalyptus  are  effective,  when  rubbed  on  the  skin,  in 
discouraging  the  attacks  of  mosquitoes;  but  the  greatest 
success  has  been  attained  with  the  formula :  castor  oil, 
I  i. :  alcohol,  I  i. ;  oil  of  lavender,  3  i.  As  a  remedy  for 
the  irritating  effects  of  the  bites  so  noticeable  on  some 
persons,  glycerin,  alcohol,  and  indigo  have  been  recom- 
mended, but  in  my  experience  tincture  of  iodine  is  best 
where  the  location  of  the  bite  does  not  inhibit  its  use,  and 
is  successful  in  the  worst  cases. 

It  has  also  been  suggested  by  Koch  that  the  generous 
and  universal  use  of  quinine  would  destroy  the  malarial 
organisms  and  thus  do  away  with  the  disease.  It  may 
be  doubted  whether  even  under  governmental  support 
such  a  method  could  be  sufficiently  generally  applied,  in 
spite  of  the  prejudices  of  a  considerable  part  of  the 
population,  in  temperate  regions  at  least,  even  to  ap- 
proximate the  end  sought.  The  use  of  quinine  will  al- 
ways be  in  favor  among  the  educated  part  of  the  popu- 
lation of  malarial  regions  and  with  travellers  who  are 
called  upon  to  penetrate  fever-ridden  territory.  Its  sale 
at  cost  under  government  authority  is  a  wise  measure 
for  the  sanitary  improvement  of  general  health  in  the 
tropical  colonies.  In  temperate  regions  many  cases  of 
malaria  are  not  recognized  as  such;  and  it  should  be 
noted,  moreover,  that  while  affecting  a  most  important 
element  of  the  mosquito  problem,  the  proposed  method 
does  not  offer  any  solution  for  the  other  factors  con- 
cerned. 

The  destruction  of  mosquitoes  in  the  adult  condition 
may  be  brought  about  by  various  means.  In  order  to 
control  yellow  fever  effectually  this  is  essential  as  well 
as  the  protection  of  the  sick  against  the  bites  of  the 
mosquitoes.  Most  convenient  of  all  is  the  burning 
of  pyrethrum  powder,  although  chlorine  gas,  formol 
vapor,  chloral,  and  sulphur  maj'  be  used  with  success 
also.  The  natural  enemies  of  the  adult  mosquito  are 
not  rare,  but  it  seems  impracticable  to  hope  to  reduce 
noticeably  the  numbers  of  the  insect  by  the  multiplica- 
tion of  its  enemies. 

A  more  successful  point  of  attack  is  offered  by  the  im- 
mature larvae  and  pups  together  with  their  breeding 
places.  The  large  majority  of  the  latter  are  not  essential 
and  many  of  them  are  indeed  accidental  collections  of 
water,  so  that  the  most  radical  as  well  as  the  most  effect- 
ual treatment  of  the  subject  is  the  abolition  of  such  breed- 
ing places.  To  this  end  Ross  has  advocated  the  forma- 
tion of  mosquito  brigades  and  the  thorough  examination 
and  treatment  of  a  region.  This  consists  in  the  destruc- 
tion of  all  imnecessaiy  breeding  spots  and  the  regular 
treatment  of  necessary  bodies  of  water  so  that  they  maj' 
not  endanger  general  health  by  producing  swiirms  of  the 
insect.  It  is  perfeclly  practicable  in  this  manner  to  i-c- 
move  the  sources  of  the  infection  and  to  reduce  to  the 
minimum  limit  the  mosquitoes  in  any  locality,  since,  as 
has  already  been  mentioned,  these  insects  are  home  bred 
and  are  rarely  found  at  any  considerable  distance  from 
their  breeding  places. 


For  a  work  of  this  character  there  are  necessary :  first, 
accurate  knowledge  regarding  the  location,  number,  and 
extent  of  the  breeding  places ;  second,  capable  treatment 
of  the  smaller  localities  that  they  may  remain  free  of 
water  even  when  it  rains ;  and  third,  a  scientific  plan  for 
handling  the  larger  water  areas  that  they  may  not  serve 
for  the  production  of  mosquitoes.  The  smaller  pools 
can  usually  be  filled  or  drained  by  deepening  the  outlet 
without  any  considerable  expense.  The  ease  and  effec- 
tiveness of  such  drainage  work  are  entirely  unappreciated, 
and  the  removal  of  a  few  small  pools  by  draining  or  fill- 
ing will  often  completely  abate  the  mosquito  nuisance  in 
a  given  locality.  Larger  bodies  of  water'  require  the 
cleaning  away  of  marsh  plants  at  the  margin  and  the  in- 
troduction of  fish,  such  as  the  stickleback,  sunfish,  and 
goldfish,  which  are  natural  enemies  of  the  larvae.  A 
most  admirable  example  of  the  proper  method  for  the 
treatment  of  the  problem  is  given  in  the  report  on  plans 
for  the  extermination  of  mosquitoes  on  the  north  shore 
of  Long  Island. 

In  many  cases  the  most  useful  and  successful  method 
for  the  destruction  of  larval  mosquitoes  is  the  use  of 
kerosene  which  has  been  advocated  by  Howard  and  has 
been  successfully  employed  in  many  cases.  The  kero- 
sene spreads  over  the  surface  and  forms  a  film  which 
smothers  the  larvse  and  pupse  and  catches  the  females  as 
they  come  to  deposit  eggs.  For  the  petrolization  of  a 
pool  what  is  known  as  low-grade  fuel  oil  which  spreads 
rapidly  and  evaporates  slowly  is  recommended  and  Is 
best  applied  by  pouring  it  on  the  surface  of  the  water; 
spreading  the  oil  through  a  spraying  nozzle  is  less  eco- 
nomical. Water  treated  with  kerosene  once  a  fortnight 
should  be  perfectly  safe  and  the  oil  will  not  barm  other 
animals  than  the  aquatic  insect  larvse. 

The  destruction  of  the  mosquitoes  and  their  breeding 
places  has  attracted  much  attention  recently.  The  re- 
sponsibility of  the  individual  for  the  maintenance  of  his 
own  property  free  from  nuisance  is  thoroughly  recog- 
nized and  the  breeding  of  mosquitoes  will  soon  be  in- 
cluded as  a  nuisance. every  where  as  it  has  been  in  several 
places,  notably  Havana,  of  which  Ross  speaks  with  ad- 
miration, commending  "the  straight-thinking  Americans 
who  quickly  fine  a  person  who  breeds  mosquitoes." 
That  campaigns  against  mosquitoes  are  not  only  reason- 
able but  eminently  successful  has  been  abundantly  proved 
by  work  in  many  localities  in  the  United  States  under  the 
direction  of  Howard  and  others,  by  the  work  of  Young 
in  Hong-Kong,  of  the  United  States  army  in  Cuba,  and 
most  striking  of  all  by  the  campaign  of  Gorgas  in  Ha- 
vana. Within  ninety  days  after  the  adoption  of  regula- 
tions providing  for  the  effectual  isolation  of  the  sick  and 
for  the  destruction  of  all  mosquitoes  present  in  the  in- 
fected and  the  neighboring  houses  Havana  was  freed  from 
yellow  fever ;  and  in  spite  of  repeated  introduction  of  the 
disease  from  without,  the  death  rate  from  yellow  fever, 
which  had  averaged  four  hundred  and  sixty-two  an- 
nually for  ten  years  previous,  was  reduced  to  a  total  of 
five  in  1901,  and  for  malaria  the  reduction  was  from 
about  three  hundred  and  fifty  in  1900  to  only  twenty -six 
for  the  first  four  months  of  1902. 

Uesulis. — Finally  it  is  proper  to  call  to  mind  the  effects 
which  will  be  produced  by  the  extermination  of  the  mos- 
quito. These  evidently  depend  upon  the  character  of  the 
diseases.  Yellow  fever  consists  of  a  single  illness  fol- 
lowed by  greater  or  less  immunity  from  subsequent  at- 
tacks; consequently  the  extermination  of  the  mosquito 
will  bring  about  the  immediate  disappearance  of  the  dis- 
ease. This  has  been  the  case  in  Havana.  Elephantiasis 
and  malaria,  however,  are  protracted  diseases.  The  para- 
sites remain  alive  for  years  after  the  time  of  introduction 
by  a  mosquito.  Elephantiasis  is  a  permanent  disease,  and 
in  malaria  relapses  occur  long  after  the  removal  of  the 
effecting  agent;  hence  after  the  disappearance  of  all  mos- 
quitoes in  a  locality  those  persons  who  were  previously 
infected  will  continue  to  suffer  from  these  two  dis- 
eases, so  that  not  much  change  may  be  found  within  a 
period  of  several  years.  And  yet  a  single  year's  work  in 
mosquito  extermination  in  Havana  reduced  the  mortality 
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from  malaria  in  that  city  ninety-tliree  per  cent,  within 
eighteen  months. 

In  consideration  of  the  enormous  losses  which  Celli  sums 
up  for  a  single  country  in  the  positive  assertion  that "  mal- 
aria costs  Italy  annually  thousands  of  lives  and  incalcul- 
able treasure, "  and  in  view  of  the  even  greater  losses  of 
other  countries,  it  is  not  too  much  to  hope  that  extended 
action  may  soon  be  taken  through  governmental  agency 
for  the  correction  of  the  evil  by  the  eradication  of  the 
mosquito.  Henry  B.  Ward. 
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